International Journal of Research Publication and Reviews, Vol (6), Issue (6), June (2025) Page — 1335-1336

International Journal of Research Publication and Reviews

Journal homepage: www.ijrpr.com ISSN 2582-7421

WWW.IJRPR.COM

Optimizing Inventory Management in Manufacturing: A Comparative
Study of JIT and EOQ in Toyota

1Gautam Kumar, 2Ms. Isha Srivastava

12 Galgotias University, India.

ABSTRACT:

In a global industrial landscape characterized by rapid demand shifts and complex supply networks, effective inventory management is vital for competitive
advantage. This paper analyzes two leading inventory models—Just-In-Time (JIT) and Economic Order Quantity (EOQ)—within the context of Toyota’s
production system. Through comparative analysis, it evaluates their performance in terms of cost efficiency, flexibility, operational risk, and strategic alignment.
By examining Toyota’s hybrid implementation, this study identifies optimal conditions for each model and offers recommendations for organizations seeking
inventory excellence.

1. Introduction

Inventory management is a critical function in modern industrial operations. Balancing supply with demand while minimizing storage, ordering, and
shortage costs remains a challenge for manufacturers. Among various approaches, Just-In-Time (JIT) and Economic Order Quantity (EOQ) have
emerged as two foundational models. Toyota, a global leader in lean manufacturing, presents a unique case for evaluating these strategies due to its
integrated use of both models.

This research investigates how Toyota applies JIT and EOQ, the conditions under which each model performs best, and the strategic trade-offs
involved. The goal is to provide insights that can guide organizations in tailoring their inventory strategies to their operational environments.

2. THEORETICAL OVERVIEW

Just-In-Time (JIT):

Originating in Japan and widely popularized by Toyota, JIT minimizes inventory levels by synchronizing production closely with demand. Central to
JIT are principles like waste elimination, pull-based systems, and continuous improvement (Kaizen). While JIT boosts efficiency and responsiveness, it
demands high coordination across the supply chain and is vulnerable to disruptions.

Economic Order Quantity (EOQ):

EOQ is a classical model aimed at minimizing the sum of ordering and holding costs. It assumes constant demand and fixed lead times, offering a

formula-based method to determine optimal order quantities. Despite its simplicity and stability, EOQ can be rigid in environments with fluctuating
demand or uncertain supply.

3. METHODOLOGY
This research adopts a mixed-methods approach. Qualitative data were collected through interviews with Toyota’s logistics and production managers,
while quantitative analysis drew on historical inventory records. Key performance indicators (KPIs) such as inventory turnover, order cycle time, and

holding cost were used to compare the models.

The theoretical framework integrates systems theory and contingency theory to assess model performance in varying operational contexts.
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4. TOYOTA’S APPLICATION OF JIT AND EOQ
JIT in Practice:

Toyota’s production system exemplifies JIT s strengths. Features include the Kanban system, pull-based workflows, close supplier integration, and
employee-driven continuous improvement. These enable Toyota to operate with low inventory buffers and high production agility.

EOQ Integration:
Despite its JIT focus, Toyota employs EOQ principles where JIT is impractical—such as in spare parts management, batch ordering of critical

components, and during demand volatility. EOQ provides a safety net for scenarios with uncertain lead times and supports long-term procurement
planning.

5. Comparative Analysis
JIT vs EOQ Comparison:

. Inventory Cost: JIT has low holding costs; EOQ balances total cost.

e Flexibility: JIT is highly responsive; EOQ is stable and predictable.

. Risk Exposure: JIT is risky during disruptions; EOQ is resilient.

e  Data Dependency: JIT requires real-time data; EOQ relies on forecasts.

e Suitability: JIT suits stable environments; EOQ fits variable demand.

e  Toyota’s hybrid use of both highlights the importance of tailoring strategies to operational conditions.

6. DISCUSSION

The integration of JIT and EOQ within Toyota reveals that no single model is universally superior. Instead, the optimal strategy is contingent on
production needs, supplier reliability, and demand predictability. Toyota’s flexible deployment demonstrates how organizations can balance lean
principles with operational risk mitigation.

Technological advances—like 0T, ERP systems, and predictive analytics—are enabling smarter inventory decisions, enhancing both models’
applicability.

7. Conclusion and Recommendations

Toyota’s hybrid approach reflects a pragmatic application of inventory theory, balancing efficiency with resilience. For other organizations:
. Use JIT in stable, demand-driven production environments.
. Employ EOQ for long-lead or bulk-discount items.
. Integrate data analytics to enhance inventory insights.
. Adopt a contingency-based inventory strategy.
In a volatile supply chain landscape, blending models with real-time intelligence will define the next frontier of inventory optimization.



