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Abstract—Effective inventory management is crucial for businesses dealing with perishable 

or deteriorating goods. This research article examines various inventory models that 

account for time-dependent demand, price fluctuations, and product deterioration. By 

synthesizing findings from multiple studies by Sharma and colleagues (2015

paper explores key strategies for optimizing stock levels, minimizing costs, and improving 

supply chain efficiency. The analysis highlights the importance of dynamic pricing,

fractional backlogging, and demand forecasting in inventory control systems. Practical 

implications for retailers, manufacturers, and logistics managers are discussed, along with 

future research directions.   

 

Keywords—Inventory management, deteriorating 

pricing, backlogging. 

Introduction 

Inventory management plays a pivotal role in supply chain efficiency, particularly for businesses 

dealing with perishable goods such as food, pharmaceuticals, and seasonal products. T

inventory models often assume constant demand, but real

sophisticated approaches that account for time

(Sharma, 2022).   

Recent research by Sharma (2024) emphasizes the impact

dynamic pricing on inventory optimization. This article consolidates findings from multiple 

studies (Sharma & Bansal, 2016; Sharma et al., 2023) to present a comprehensive review of 

inventory models tailored for deteriorating items. The discussion covers:  
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Effective inventory management is crucial for businesses dealing with perishable 

or deteriorating goods. This research article examines various inventory models that 

dependent demand, price fluctuations, and product deterioration. By 

esizing findings from multiple studies by Sharma and colleagues (2015

paper explores key strategies for optimizing stock levels, minimizing costs, and improving 

supply chain efficiency. The analysis highlights the importance of dynamic pricing,

fractional backlogging, and demand forecasting in inventory control systems. Practical 

implications for retailers, manufacturers, and logistics managers are discussed, along with 

Inventory management, deteriorating items, time-dependent demand, dynamic 

Inventory management plays a pivotal role in supply chain efficiency, particularly for businesses 

dealing with perishable goods such as food, pharmaceuticals, and seasonal products. T

inventory models often assume constant demand, but real-world scenarios require more 

sophisticated approaches that account for time-varying demand and product deterioration 

Recent research by Sharma (2024) emphasizes the impact of time-dependent demand and 

on inventory optimization. This article consolidates findings from multiple 

Bansal, 2016; Sharma et al., 2023) to present a comprehensive review of 

inventory models tailored for deteriorating items. The discussion covers:   
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Optimizing Inventory Management: Strategies for 
Based Demand 

Effective inventory management is crucial for businesses dealing with perishable 

or deteriorating goods. This research article examines various inventory models that 

dependent demand, price fluctuations, and product deterioration. By 

esizing findings from multiple studies by Sharma and colleagues (2015–2024), this 

paper explores key strategies for optimizing stock levels, minimizing costs, and improving 

supply chain efficiency. The analysis highlights the importance of dynamic pricing, 

fractional backlogging, and demand forecasting in inventory control systems. Practical 

implications for retailers, manufacturers, and logistics managers are discussed, along with 

dependent demand, dynamic 

Inventory management plays a pivotal role in supply chain efficiency, particularly for businesses 

dealing with perishable goods such as food, pharmaceuticals, and seasonal products. Traditional 

world scenarios require more 

varying demand and product deterioration 

dependent demand and 

on inventory optimization. This article consolidates findings from multiple 

Bansal, 2016; Sharma et al., 2023) to present a comprehensive review of 
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 The role of deterioration rates

 The influence of price elasticity

 Strategies such as fractional backlogging

Literature Review 

I. Deteriorating Inventory Models
Sharma (2019a) defines deteriorating items as losing value over time due to spoilage, 

obsolescence, or expiry. His study compares differ

 Exponential decay models

 Linear deterioration rates

Empirical findings suggest that businesses must adjust order cycles based on 

storage conditions to minimize losses (Sharma, 2019b).  

Figure 1 Evolution of Inventory Optimization Strategies
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deterioration rates in inventory decisions.   

price elasticity on demand patterns.  

fractional backlogging to mitigate stockouts. 

Deteriorating Inventory Models 
Sharma (2019a) defines deteriorating items as losing value over time due to spoilage, 

obsolescence, or expiry. His study compares different deterioration functions, including:  

Exponential decay models (Sharma, 2020).   

Linear deterioration rates (Sharma & Bansal, 2016).   

Empirical findings suggest that businesses must adjust order cycles based on shelf life

imize losses (Sharma, 2019b).   

Evolution of Inventory Optimization Strategies 
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ent deterioration functions, including:   
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II. Time-Based Demand Patterns  
Demand for perishable goods often follows non

 Trapezoidal demand

 Seasonal fluctuations

Sharma et al. (2023) highlight that 

surges, reducing waste and maximizing revenue.  

III. Backlogging and Shortage Management
When demand exceeds supply, partial

to fulfill orders later, albeit at a reduced customer retention rate. This strategy is beneficial for 

high-demand perishables like vaccines or fresh produce.  

 

Methodology   

This study adopts a qualitative research approach

articles by Sharma and co-authors (2015

deteriorating items. The methodology consists of three key phases:

I. Data Collection 

o Relevant studies were selected based on keywords such as

inventory, time-dependent demand

o Only articles published in indexed journals were included to ensure academic 

rigor. 
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Based Demand Patterns   
Demand for perishable goods often follows non-linear trends, such as:   

Trapezoidal demand (Sharma, 2015).   

Seasonal fluctuations (Sharma, 2022).   

Sharma et al. (2023) highlight that dynamic pricing can help align inventory levels with demand 

surges, reducing waste and maximizing revenue.   

Backlogging and Shortage Management 
When demand exceeds supply, partial backlogging (Sharma & Bansal, 2016) allows businesses 

to fulfill orders later, albeit at a reduced customer retention rate. This strategy is beneficial for 

demand perishables like vaccines or fresh produce.   

ative research approach, systematically analyzing 13 peer

authors (2015–2024) to identify trends in inventory modeling for 

deteriorating items. The methodology consists of three key phases: 

s were selected based on keywords such as

dependent demand, and dynamic pricing. 

Only articles published in indexed journals were included to ensure academic 
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can help align inventory levels with demand 

backlogging (Sharma & Bansal, 2016) allows businesses 

to fulfill orders later, albeit at a reduced customer retention rate. This strategy is beneficial for 

, systematically analyzing 13 peer-reviewed 

2024) to identify trends in inventory modeling for 

s were selected based on keywords such as deteriorating 

Only articles published in indexed journals were included to ensure academic 



 

  

 

https://doi.org/10.70454/IJMRE.2025.50103

 

Received: 2025-03-25 
Accepted: 2025-03-30 
Published Online: 2025-03-31
DOI: 10.70454/IJMRE.2025.50103
 

Figure 2 

II. Comparative Analysis 

o Models were categorized by deterioration rate (linear, exponential, fixed) and 

demand patterns (trapezoidal, uniform, seasonal).

o Key variables such as

compared across studies.

 

III. Synthesis of Findings 

o Best practices were extracted, including optimal replenishment cycles and pricing 

strategies. 

o Limitations of existing models (e.g., assumptions of constant deterioration) were 

noted to highlight researc

This approach ensures a comprehensive, evidence

strategies while maintaining academic integrity. Future studies could expand this work with 

empirical data or simulations. 
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 Refining Inventory Modeling Research 

Models were categorized by deterioration rate (linear, exponential, fixed) and 

demand patterns (trapezoidal, uniform, seasonal). 

Key variables such as holding costs, shortage, and backlogging rates

compared across studies. 

Best practices were extracted, including optimal replenishment cycles and pricing 

Limitations of existing models (e.g., assumptions of constant deterioration) were 

noted to highlight research gaps. 

comprehensive, evidence-based review of inventory optimization 

strategies while maintaining academic integrity. Future studies could expand this work with 
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Models were categorized by deterioration rate (linear, exponential, fixed) and 

backlogging rates were 

Best practices were extracted, including optimal replenishment cycles and pricing 

Limitations of existing models (e.g., assumptions of constant deterioration) were 

of inventory optimization 

strategies while maintaining academic integrity. Future studies could expand this work with 
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Findings and Discussion 

I. Optimal Replenishment Strategies  

 Fixed deterioration models

fast-decaying goods.   

 Varying pricing models

sales.   

II. Cost Minimization Techniques

 Just-in-Time (JIT) ordering

(Sharma, 2022).   

 Hybrid models combining backlogging and dynamic pricing yield the best cost

efficiency (Sharma & Bansal, 2016).  

III. Technological Integration

Emerging tools like AI-driven demand forecasting

accuracy, though adoption barriers remain.  

Conclusion and Future Research

This study synthesizes a decade of research on inventory models for deteriorating items, 

revealing critical insights for supply chain optimization. The analysis demonstrates that 

traditional static inventory approaches fail to address real

fluctuating demand. Key findings indicate that

and adaptive replenishment cycles

maximizing profitability. 

The research highlights three actionable strategies:

1. Dynamic Pricing Integration

minimizes deadstock (Sharma et al., 2023).

2. Hybrid Backlogging Systems

shortages while controlling storage costs.
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nishment Strategies   

Fixed deterioration models (Sharma, 2020) suggest shorter replenishment cycles for 

Varying pricing models (Sharma, 2024) show that discounting near expiry

Cost Minimization Techniques 

Time (JIT) ordering reduces holding costs but increases stockout risks 

combining backlogging and dynamic pricing yield the best cost

efficiency (Sharma & Bansal, 2016).   

Technological Integration 

driven demand forecasting (Sharma, 2023) can enhance inventory 

accuracy, though adoption barriers remain.   

Conclusion and Future Research 

This study synthesizes a decade of research on inventory models for deteriorating items, 

hts for supply chain optimization. The analysis demonstrates that 

traditional static inventory approaches fail to address real-world challenges like perishability and 

fluctuating demand. Key findings indicate that time-sensitive pricing models

adaptive replenishment cycles (Sharma & Bansal, 2016) significantly reduce waste while 

The research highlights three actionable strategies: 

Dynamic Pricing Integration: Aligning price adjustments with deterioration rates

minimizes deadstock (Sharma et al., 2023). 

Hybrid Backlogging Systems: Partial back ordering preserves customer loyalty during 

shortages while controlling storage costs. 
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(Sharma, 2020) suggest shorter replenishment cycles for 

discounting near expiry can boost 

reduces holding costs but increases stockout risks 

combining backlogging and dynamic pricing yield the best cost-

(Sharma, 2023) can enhance inventory 

This study synthesizes a decade of research on inventory models for deteriorating items, 

hts for supply chain optimization. The analysis demonstrates that 

world challenges like perishability and 

sensitive pricing models (Sharma, 2024) 

(Sharma & Bansal, 2016) significantly reduce waste while 

: Aligning price adjustments with deterioration rates 

: Partial back ordering preserves customer loyalty during 
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3. Demand-Responsive Ordering

particularly effective for seasonal products.

However, limitations persist, including over

empirical validation. Future research should prioritize:

 AI-driven predictive analytics

 Sustainability metrics to evaluate environmental impacts of inventory decisions.

 Cross-industry case studies

For practitioners, these findings underscore the need to replace 

systems with flexible, data-driven frameworks

volatility, adapting these evidence

competitiveness in perishable goods markets. 
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