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Abstract— There are lot of work has been done in the field 

of forward supply chain management, but now organisations 

also are now more focussing on the reverse side of the chain 

i.e., reverse logistic . In this review paper we tried to 

describe about what is reverse supply chain and why this is 

important in supply system and also how it is almost having 

similar significant as like as the forward supply chain. The 

emerging innovations and technologies results products are 

changing faster than ever, due to this now end users are 

showing more interest to adopt brand new and innovative 

products , which results deterioration of ecology due to 

steady growth of wastage in the form of landfill of not in 

used products. There are different directions on which 

researchers put their views. This review paper discussed 

about various issues, inventory model, geographical models, 

and issues related to environment which incorporates 

between returned products and the out coming parts in 

reverse supply chain management. 
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I. INTRODUCTION 

The RSCM is to introduce the new innovative ideas in the 

field of SCM for make in use of the returned and as well as 

reducing the landfill of products, so that it will not harm to 

our ecology. RSCM basically works on the principle of how 

to make in use of the returned products/goods, either as in 

the form of recycling of the product, remanufacturing, 

cannibalizing the parts. End users do not wants to use 

product when either that product damaged or out dated with 

the technology, so in that case they either disposed it or 

returned it to the retailers. Now companies are using take 

back polices for such type of activity, they forcing and 

motivating end users more for returned it instead of going to 

increased landfill. Now companies with under good take 

back policies end users are showing their interest and either 

exchange it to new one or gets revenue. Companies uses this 

returned product for making again new product of same 

technology or with updated technology by maintain their 

policies as like as brand new products. From the review of 

the research we come to know that the statics shows that by 

adopting this policy of RSCM, now companies can save up 

to the 70% of their energy in producing product comparing 

to than the new products. 

The RSCM has become perfect significant tool to 

save lots of energy for the firms, related to competition, 

regulator, community pressure firms, market demands and 

also environmental issues. There is a questioned that which 

should be best for balanced economic and environmental 

aspects. This management helps to maintain the good 

relationship between the industries and the ecology. 

II. LITERATURE REVIEW  

This review paper shows the different work done in the field 

of reverse logistics called RSCM with respect to different 

dimensions which are the key points in this field such as 

inventory management, remanufacturing, recycling, 

cannibalization, reuse, supply and demand factors, 

geographical area as well as their inventory models. There is 

always an ambiguity and question for the researchers and 

firms that what would be the inventory model for 

geographical areas so that the proper demand could be meet 

with the market. Many researchers worked on the behaviour 

of market with respect the RSCM and they found that form 

the consumers side there is always a demand leakage for the 

products with respect to prices from high to low, this 

behaviour was noticed by Zhang and Bell in their paper and 

also they suggested optimal inventory structure and also 

characterised the pricing policy [1]. Jhon, Erik and 

Bjorkman has discussed in their paper about the strategies of 

remanufactured products need to meet with the market 

demand in RSCM so that it could match with the quantities 

of the returned products for the consumers. Also they 

discussed about perspectives of life cycle of the product 

with respect to the demand and supply under consideration 

with the factors like innovations and the failure rates [2]. 

Robert, Ali and Roland discussed the various control polices 

in the production rate for the stochastic remanufacturing and 

repair. To make significant cost reduction they considered 

various executing modes for their proposed control policy 

[3]. Yong and Hwang, has considered recycling system in 

their paper and proposed deterministic inventory model 

considering various procedures and policies to determine the 

optimal parameters for the recycling system [4]. Therry, 

Marcasalomon, Nunen and Wassenhove, discussed 

management related to recovery system and also highlights 

the strategic issues in this system. They also discussed on 

the issues of landfill and focuses on solid waste management 

(SWM), to balance the ecology. Because the end of life 

products becomes waste and it would cause the landfill. 

There are different types of wastage of products like 

electronics waste, chemical waste , automotive waste and 

many more, so it is required to take care on these things so 

that we can stop detritions of environment from these 

wastages, so there is requirement of more focus on recovery 

management [5].In one the paper, researcher focused on the 

concept of SCM with respect to the quality management 

(QM).They emphasise on in finding the issues with respect 

to the internal and external links in SCM for the QM. This 

paper also proposed a frame work of QM in conventional 

forward SCM named as supply chain quality management 

(SCQM), and can be used in deciding the priority of work in 

SCM [6]. 
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Environmental issues, risk, performance for the 

products in SCM were discussed in one of the paper which 

has discussed the frame work by considering the above said 

parameters7. With respect to the ecology, landfill is one of 

the interested topics for the researchers. Also they discussed 

that instead of disposing ,the end of used product will gives 

more attractive economically outputs, by doing  recovery 

,remanufacturing, recycling. Researchers are more focusing 

on RSCM and they suggest that there are more opportunities 

in having more opportunities of business in reverse logistics 

[5][6][7]. 

Pepsi cola reused one litre bottles of their soft 

drinks and able to save 44 million dollars and also able to 

conserve 196 million pounds of corrugated materials. And 

also Dow Corning able to conserved 7.8 million pounds of 

steels and able to saved 2.3 millions of dollar just by reusing 

the reconditioned steel drums in the year 1995 [8]. In 1990, 

Xerox also make in used RSCM as in the form of take back 

policy and able to save several hundred millions of dollars 

annually8. In one of the case study for a firm of soft drink, a 

model applied which includes the transportation of empty 

bottles back to the firms [9].   

There were many research has been done in this 

field but still many questions has left for different points 

such as what must be the quantity , area etc. related topics 

comes in the RSCM as shown in the figure (2). Due to the 

return rate of the end of life products increases because of 

rapid change in the innovations, demand. So due to this fact 

now a days in RSCM the more critical and research issue is 

the geographical area with respect to high return rates and 

high marginal value of time. To solve this concept one of 

the researchers give the solution as by centralized the RSCM 

by proposing radio frequency identification (RFID) system 

[10]. 

Using this system one can collect all the important 

information related to the product such as how it is useful, 

what is the priority in sequence and also this system helps in 

maintaining the inventory by introducing new concept called 

smart shelves, which can takes decision of handling and 

returning the products, so that the right decision could be 

made on the basis of sorting processing, testing and finding 

the issues credits and then sending to the next level. 

Basically evaluation of returned product and handling are 

considered in controlling the RSCM. This RFID system 

helps the organizations to increases their profit by finding 

the optimised destination for the products [10]. 

 
Fig. 1: RFID System for centralized RSCM10 

To minimize the operating cost, maximizing profit 

by reusing the product also regarding environmental concern 

now firms like IBM using RSCM. Also they promotes the 

use of from its programs to receive end-of-use products, 

promote second hand items internet auctions and dismantle 

equipment as a source of spare parts. In one of the paper 

researcher worked for the automotive industry by providing 

a frame work for reverse logistics in closed loop supply 

chain (CLSC),the figure (3)shows there proposed model. 

And they focus on the remanufacturing; they had found the 

problems, constraints which come in the passage of RSCM 

in remanufacturing [11]. 

 
Fig. 3: Shows the CLSC Frame for Remanufacturing11 

The increasing number of automotive manufactures 

and the consumers, the problem of landfill occurs after the 

EOL automotive. And not only landfill is one of the problem 

but also reselling of vehicles is also a problem, this reselling 

may occurs in national or international boundaries, it is quite 

difficult to track the product during it active life [12].So the 

instead of all these things the correct and possible way is 

reuse of that product either by remanufacturing and some by 

other ways [9][10][11]. 

Many researchers worked on the various inventory 

models. With respective to the stock replenishment , 

demand of returned products, ordering cycle and cost one of 

the researchers proposed an inventory model in RSCM by 

considering two levels first is the reactive levels decision 

involves the considerations of EOL options of disassembled  

parts and the scenarios of disassembles. Second the 

proactive variable means which helps to find the initial 

quantities of goods/items to disassembly to fulfil the 

demand of parts, for this they used Dynamic Bayesian 

Networks (DBN) and they found that this technique is the 

perfect for decision and worked as an aid tool. Bayesian 

Networks having the capability to capture both the 

quantitative and qualitative information through parameters 

and their network structures respectively [13][14].  

Plewa and Pietruczuk, proposed a model for RSCM 

to predict quantity of returned goods / products before the 

failure of product in allowable working time. The figure (4) 

shows the proposed frame work by them. 

Plewa and Pietruczuk proposed the following 

mathematical model the by the following equations it is easy 

to find the items for recovery systems from equation (1) to 

(5): 

PN(Ta,Tb)
 = PN1, (Ta,Tb)+ PN2, (Ta,Tb)+ PN3, (Ta,Tb)

                             (1) 

Where,  

PN1, (Ta,Tb)
 = ∑ (𝐷𝑍𝑟,𝑡𝑒 . 𝐹 (𝑇𝑎 − 𝑇𝑒 , 𝜏𝑑𝑜𝑝) )

𝑇𝑏− 𝜏𝑑𝑜𝑝

𝑇𝑒
     (2) 
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PN2, (Ta,Tb)
 = ∑ (𝐷𝑍𝑟,𝑡𝑒  . 𝐹 (𝑇𝑎 − 𝑇𝑒 , 𝑇𝑏 − 𝑇𝑒) )

𝑇𝑎
𝑇𝑒

                 (3) 

PN3, (Ta,Tb)
 = ∑ (𝐷𝑍𝑟,𝑡𝑒 . 𝐹 (0, 𝑇𝑏 − 𝑇𝑒) )

𝑇𝑏
𝑇𝑒

  (4) 

And the joint cost given by the following equation (5), 

TCT = ∑ (𝐶1. 𝐼𝑧,𝑖 + 𝐶2. 𝐼𝑛𝑝,𝑖 + 𝐶3. 𝑄3,𝑖 + 𝐶4. 𝑄4,𝑖 +𝑇
𝑖=1

𝐶5. 𝐵𝑖 + 𝐶6. 𝑄5,𝑖)   (5) 

where: PN = the number of products withdrawn 

because of , T= time period ,Ta , Tb = Time for the 

beginning and Ending  period, C1,C2,C3,C4,C5=cost related 

to recoverable inventory holding, serviceable inventory 

holding, recovery, production, lack-of-inventory and 

disposal cost of excess inventory, Q=recovery batch size 

,Production batch size and number of disposed 

product, 𝐼𝑛𝑝,𝑖,𝐼𝑧,𝑖=Inventory position for serviceable and 

recoverable parts and B= Unfilled demand period [15]. 

To collect the returned product as one side, it also 

become problem for the firms that how to handle it, how to 

make in use by proper flow. This data mining issue was 

objected by Mohammadi , Fazlollahtabar and Tajdin in their 

paper and with help of X-Rays they optimized the 

diversification of materials, their clustering and also helps to 

minimize the work for inspections. To distinguished and 

categorised they used K-means algorithm for the returned 

goods. In their paper they included flowing of multiple 

goods and multiple layers for RSCM. Firms which uses this 

K-means can reduce humans resource cost as well as the 

firms can also become more efficient [16]. 

 
Fig. 4: Framework Inventory Management15 

III. CONCLUSIONS 

RSCM has several implications for conventional supply 

models, but still there are most challenging issue is to design 

proper RSCM model design network. Due to this aspect it is 

required to have description about to collect, to inspect and 

to make recovery process as basic examination process. 

Though there are many network has deigned regarding this 

RSCM still doors are open for the further more research in 

different models and directions. This view point aspects of 

the other side in SCM, has proved the more opportunities 

and possibilities of perfectly utilizing the product and 

materials and also make more profit by using this revolution 

known as RSCM.  
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