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Abstract: This research surveys the development and comparison analysis of perishable inventory with limited lifetime joint pricing 

and ordering policies. Perishable goods face short shelf-life challenges that make it difficult to decide on how to optimally manage 

inventories and set their prices. The paper discusses a number of models and approaches that are applied to solve these kinds of 

problems and examines thoroughly their performance under different conditions. Comparing the traditional and modern techniques of 

optimization, the paper considers how product lifetime influences pricing and inventory decisions so as to achieve insights into more 

efficient management strategies for businesses that deal in perishable commodities. 
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1. Introduction 
 

Perishable commodities, such as food, pharmaceuticals, 

and flowers, degrade over time. For this reason, their 

inventory management is quite tricky. With a limited 

lifetime, a very thoughtful approach towards both pricing 

and ordering policies should be developed to minimize 

waste while maximizing profit. Firms should work out 

efficient strategies in a very competitive global market, 

considering product lifetimes, fluctuating demand, and the 

perishability of inventory. Joint pricing-ordering policies 

have become a major area of research in inventory 

management, in which an optimal trade-off between how 

much to stock and at what price to sell the item is 

determined. This paper was therefore positioned to 

consider a comparative analysis of various models that 

had been used in developing joint pricing and ordering 

policies for perishables with limited lifetime. 

 

2. Literature Review  
 

Various research has focused on a variant of the inventory 

management problem of a perishable commodity. The 

early models, such as Nahmias 1982 and Ravindran 1992, 

were basically deterministic in nature and optimized 

ordering quantity at a fixed price. These models were 

more in relation to the ordering policies and perishability 

and hence suffered from the serious flaw of assuming 

complete inflexibility in pricing. Recent developments 

along this line of thought, such as dynamic pricing 

models, presuppose realms of perishable inventory 

management with increased flexibility. Methods such as 

those by Cheng (2000) and He et al. (2019) introduce real-

time demand estimation and price elasticity into their 

decision-making process. Other researchers, such as 

Karakul and Chan (2008), argued Stochastic models 

dealing with demand uncertainty and gave a more 

integrated model toward handling the problem of 

perishability within different market scenarios. Despite 

such progress, few comparative studies have been done 

that comprehensively investigate the performance of 

various models under different realistic conditions. This 

paper tries to bridge this gap by analyzing and comparing 

various joint models of pricing and ordering, considering 

the respective strengths and limitations of each model.  

 

3. Perishable Item Joint Pricing-Ordering 

Models 
 

3.1 Deterministic Models 

 

Deterministic models assume advance knowledge of 

demand and product lifetime. In general, these models can 

be used to plan in an environment where market 

conditions and customer behavior are relatively stable. For 

instance, the EOQ model for perishables calculates a size 

of an optimal order based on fixed product lifetime and 

constant demand. The limitation of this kind of model is 

that they do not take into consideration fluctuating 

demands or variable product pricing strategy, which 

usually is unavoidable in competitive markets. 

 

3.2 Stochastic Models 

 

Stochastic models introduce uncertainty into the pricing 

and ordering process, considering that demand may 

fluctuate based on exogenous circumstances such as 

seasonality, promotions, or economic conditions. Models 

such as the newsvendor model for perishable items not 

only optimize inventory levels along with pricing but also 

incorporate probability distributions of demand. These 

models provide more flexibility and are particularly useful 

for businesses operating in a high level of uncertainty. 
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3.3 Dynamic Pricing Models 

 

Where dynamic pricing models create the difference is in 

limitless price adjustments of a product during its life 

cycle, based on current demand and remaining inventory. 

As the perishable item approaches the end of its shelf life, 

the prices are lowered to stimulate sales and avoid 

spoilage. This requires an advanced demand forecasting 

and inventory-tracking system; however, it may greatly 

reduce waste while increasing profitability. 

 

4. Comparative Analysis of Joint Policies 
 

The following section provides the model comparison, 

based on the previous models. Such an analysis would 

consider key performance metrics such as total cost, profit 

margin, waste reduction, and service level.  

 

4.1 Model Assumptions 

 

Their applicability, respectively, is underlain by the 

assumptions that form the basis of the models. A 

deterministic model assumes constant demand, while the 

demand could be variable in stochastic as well as dynamic 

pricing. For the highly uncertain demand, the stochastic 

models have a better applicability, whereas a deterministic 

model may be good to go in a relatively predictable 

environment.  

 

4.2 Value for Money Performance 

 

Dynamic pricing models are usually better than 

deterministic or stochastic models. In dynamic pricing and 

by varying prices against demand and remaining life cycle 

time, it can be ensured that the perishable lots are thrown 

into the market just in time before expiration to reduce the 

spoilage costs. Dynamic pricing, on the other hand, 

requires very developed infrastructure such as real-time 

data collection and analysis systems, which entails very 

expensive implementation. Deterministic models are more 

applicable but may lead to overstocking or stockouts once 

the actual demand is far from the forecasted demand.  

 

4.3 Flexibility and Applicability  

 

Stochastic models, on the other hand, will provide a 

middle ground that would give businesses flexibility that 

faces moderate uncertainty of demand but perhaps lacks 

the wherewithal for real-time dynamic pricing. They allow 

for buffer stock against variability in demand, reducing 

the risk of stockouts without overstocking. The dynamic 

pricing model is recommended to industries whose 

demand is highly elastic and may be affected by changing 

the price in the market, such as retail or foodservice. In 

contrast, other industries-for example, pharmaceuticals or 

some agricultural products-are seasonal and have a pattern 

of demand that is stable over time and hence can be 

predicted using deterministic models.  

 

5. Case Studies and Applications 
 

Some of the industries where we can use models in the 

real world include retail grocery, pharmaceuticals, and 

floriculture. 

 

5.1 Retail Grocery 

 

Dynamic pricing has been fairly successful within the 

grocery industry. By changing the prices of the 

perishables such as dairy, meats, and produce, retailers 

have been able to sell a lot of products before the 

expiration dates occur and waste is reduced. Indeed, 

supermarkets in developed markets are using real-time 

pricing algorithms daily to optimize the prices based on 

the remaining inventory and sales velocity.  

 

5.2 Pharmaceuticals  

 

In the pharmaceutical context, there would be more of a 

tendency to employ deterministic models. Demand would 

be predictable in the case of essential medicines, as these 

products are highly regulated. Stock would have to be 

kept at optimal levels at any time. In certain times of the 

year, however, such as during flu seasons, stochastic 

models could be put in place and manage the sudden 

spikes in demand. 

 

5.3 Floriculture 

 

The floriculture industry, for instance, has very seasonal 

demand and an extremely perishable product, which can 

reduce wastage by using dynamic pricing models. Flowers 

have a very short life; hence, pricing strategies entwined 

with demand and remaining inventory can remarkably 

reduce the losses, especially around high demand times 

such as holidays or weddings.  

 

6. Conclusion  
 

The key implication of this research underlines the 

importance of choosing between joint pricing and ordering 

models according to the nature of the perishable item and 

also the environment of the market. Dynamic pricing 

models generally yield improved performance in cost 

efficiency and waste reduction for most products whose 

demand is really elastic. Stochastic models provide a 

robust alternative when demand uncertainty is moderate, 

and deterministic models are best suited for stable and 

predictable environments. In this regard, further research 

should be directed to the development of hybrid models 

that combine dynamic and stochastic approaches, which 

may provide even greater flexibility and efficiency in 

handling perishable inventory items with limited lifetime. 
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