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Abstract: Supply chain disruptions are expensive and it is critical that decision makers (DM) take appropriate actions to 
decrease the negative effects to the supply chain system.  During each stage of the supply chain the yield is different, because 
of the disruption during transit that will lead to random yield at the retailer.  This research paper focuses on recovery of 
products that are damaged in transit.  For the cost effective recovery of damaged products, different recovery models by 
considering all types of damage has been developed.  Also, the application of these models in a network that recovers the 
damaged product in two- stages in the supply chain network is also detailed.  A methodology for determining the cost 
effective recovery model to ensure maximum profit and meet the demand has been developed.  A case study is used to 
demonstrate the effectiveness of the proposed methodology. Our results specify that the way of recovering the damaged 
product can lead to very different expected profits. 
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1. Introduction 
 
The growth and globalization of manufacturing has led to long supply chains.  Supply chains have raised the need 

for preventing damage during shipping and transportation.  With poor packaging, products may get damaged during transit.  
The types of packaging and method of shipping influence the amount of damage and type of damage.  A good product 
packaging helps to ensure that the customers receive the product without any damage.  Most common hazards in 
transportation include shocks, vibrations, accident, handling, etc.  Damage from accidents and handling issues are not 
completely within the control of packaging.  However, shocks occur during handling or transportation.  For example, during 
transporting products in trucks, shocks might occur when the condition of the road is bad.   

Supply chain disruptions are expensive and it is critical that decision makers (DM) take appropriate actions to 
decrease the negative effects to the supply chain system.  One of the aims of the DM is to implement the right strategies that 
will enable the SC to quickly return to the steady state, while minimizing the significant costs associated with recovery of the 
disruption. 

During each stage of the supply chain the yield is different, because of the disruption during transit that will lead to 
random yield at the retailer.  The damage caused during transit may be categorized into three levels. i) Minor damage .ii) 
Repairable damage and iii) Severe damage.  In minor damage level the product has physical damage but has retained the 
required functionality.  Thus in minor damage the product may have scratches on the surface and dents, but is still functional.  
In the case of repairable damage level, the product has physical damage that affect the required functionality.  However, the 
product can be repaired by replacing some parts.  In the case of severe damage level, the product has physical damage and the 
damage is severe enough that a repair option is not feasible.  However, the product can be salvaged as parts from the 
damaged product could be reused and some cost can be recovered while other parts may be scraped.  

Depends on the level of the damage products the decision can be made in order to recover the damaged products.  In 
forward supply chain we can recover the damaged products into different ways based on the damage types.  When the 
product got damaged but not affects the functionality of the product we sell it with scratch and dent or ship back to the 
recovery center to repair it.  If the damaged product has functional damage and the repair option is not possible we have two 
options: first, the products are rejected and send to the recovery center to disassemble and sold as parts. Second, the products 
are rejected and shipped back to home factory.  This paper proposes a new approach that’s recover all types of damage that 
occur during transit in order to maximize the profit and meet the customer demand. 
 
 

2. Literature Review 
 
 Supply chain (SC) disruptions have received much attention in the last decade.  Most supply chain disruptions that 
have been studied are ones that have low probability of occurrence, such as Tsunami, earthquakes, etc.  These low probability 
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