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Abstract: The optimization of delivery plan is a critical issue specially for multiple perishable products in any profitable 
organization. This paper develops a model for the implementation of the multi-perishable products through supply chain 
network based on the commercial and economic factors. Shelf life, cost of transportation, and amount of profit are taking into 
account in the way of implementing the mathematical model. The products value or price is affected by shelf-life time factor 
which is addressed in the model which maximizes the gross profit of perishable products through the supply chain network. 
An optimal delivery plan is developed based on shelf-life, time to transport the perishable products within the network reaching 
to retailer, while including the minimization of transportation cost in the model. Also, the optimal delivery plan identifies the 
right quantity of each type of perishable products to be delivered. In this research, a mathematical model is utilized for the sake 
of solving a multi-objective mathematical problem which includes revenue maximization, and minimization of transportation 
models to perform an optimal delivery plan. This paper’s central aim is to maximize the gross profit while identifying the best 
delivery method for multiple perishable products. 
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1. Introduction 
 

It is highly vital to improve supply chain model associated with delivery and distribution of multiple perishable 
products in an efficient manner. Multiple perishable products are goods that tend to spoil faster than other products, becoming 
unsafe for their original usage upon the end of expiration date. This might lead to zero or negative value of products, especially 
when disposal costs are enacted. If the selected supply chain fails to properly deliver these products, the price as well as profits 
from selling these products is going to fall down. For instance, perishable products are composite materials, food products, 
flowers, and others. Importantly to say, multiple perishable products are assigned with a different and specific expiration 
periods known as shelf life, which clarifies the exact time scale that guarantees a safe use of the product; no guarantees are 
given upon termination of shelf life. Since the beginning of the new millennium, supply chains have turned into a fundamental 
element of the manufacturing sector. For this reason, the given paper is going to describe distribution networks (with selecting 
location) and allocation of perishable products upon multiple products. The context, or rather the different perishable products 
implies that there are multiple products that might affect condition of products upon their actual delivery. A lot of specialists 
in research have recently actualized the significance of positive correlation between perishable products and time of delivery. 
For example, Shukla and Jharkharia (2013) indicated that food supply chain has lost or wasted approximately from 20% to 
60% of total food manufacturing. According to Yared Lemma and Gatew (2014), there is an urgent necessity to increase the 
amount and presence of food products for a huge part of population. If perishable products are not utilized within their 
expiration date, they instead become imminent sources of environmental pollution, what eventually influences global economy 
and causes impact on commercial organizations engaged in mass supply chain networks, where end-users are final stakeholders 
(Mena et al., 2011).Delivery of perishable products with a restricted expiration date to retailers results in more complicated 
models of supply chain design. The nature of these products technically causes extra limitations on various supply chain 
components, including production planning, logistics, inventory management, and overall administration of the supply chain 
network. When considering the yogurt industry, for instance, the product’s high perishable status affects all units and processes 
within the selected supply chain, from acquiring raw supplies to manufacturing of the final product. For this reason, the supply 
chain management has to optimize the shipping practice of perishable products by taking into thorough consideration the factor 
of their expiration date. Perishable products’ shelf life is categorized by a random or a fixed status. Products with a random 
status of expiration date (fruits, vegetables, etc.) exemplify the process of constant degradation, with having dependable shelf 
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