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Case Study: Lean Production at Toyota – Waste Removal and Reduction of Variability 

Introduction 

Lean production, a methodology developed by Toyota in the mid-20th century, focuses on maximizing 
value while minimizing waste. The core principle of lean production is to create more value for 
customers with fewer resources by eliminating waste and reducing variability in processes. This case 
study explores how Toyota implemented lean production to remove waste and reduce variability, 
leading to increased efficiency, improved quality, and reduced costs. 

Background 

Toyota's lean production system, also known as the Toyota Production System (TPS), was developed in 
the aftermath of World War II when resources were scarce, and the company needed to find ways to 
compete with larger, more established automakers. The system was inspired by the principles of Just-
in-Time (JIT) production and Jidoka (automation with a human touch), which together form the 
foundation of lean manufacturing. 

The primary goal of TPS is to eliminate waste (Muda) and reduce variability (Mura) in production 
processes. By doing so, Toyota was able to streamline operations, improve product quality, and 
respond more quickly to customer demands. 

Waste Removal in Lean Production 

Waste, or Muda, is any activity that consumes resources but does not add value to the product. Toyota 
identified seven types of waste in production processes: 

1. Overproduction: Producing more than what is needed or before it is needed. 

2. Waiting: Idle time when resources are not being utilized. 

3. Transportation: Unnecessary movement of materials or products. 

4. Overprocessing: Using more resources than necessary to produce a product. 

5. Inventory: Excess stock that ties up capital and space. 

6. Motion: Unnecessary movement of people or equipment. 

7. Defects: Products that do not meet quality standards, leading to rework or scrap. 

Case Example: Reducing Overproduction and Inventory 

One of the key challenges Toyota faced was overproduction, which led to excess inventory and 
increased storage costs. To address this, Toyota implemented the Just-in-Time (JIT) system, which 
ensures that parts are produced and delivered only when needed. By synchronizing production with 
demand, Toyota was able to reduce overproduction and minimize inventory levels. 



For example, in one of Toyota's assembly plants, the company introduced a Kanban system, a visual 
scheduling tool that signals when to produce or move materials. Each Kanban card represents a 
specific quantity of parts, and production only occurs when a card is received. This system helped 
Toyota eliminate overproduction and reduce inventory waste, leading to significant cost savings. 

Case Example: Minimizing Defects and Rework 

Toyota also focused on reducing defects, which are a major source of waste in production. The 
company implemented Jidoka, a system that allows machines to detect defects and stop 
automatically when a problem occurs. This ensures that defects are identified and corrected 
immediately, preventing the production of faulty products. 

In one instance, Toyota introduced automated inspection systems in its welding process. If a weld did 
not meet quality standards, the machine would stop, and the issue would be addressed before 
proceeding. This approach reduced the number of defective products and minimized the need for 
rework, improving overall product quality. 

Reduction of Variability in Lean Production 

Variability, or Mura, refers to inconsistencies in production processes that can lead to inefficiencies 
and waste. Variability can arise from fluctuations in demand, uneven workloads, or inconsistent 
quality. Toyota addressed variability by implementing standardized processes and leveling production. 

Case Example: Heijunka (Production Leveling) 

To reduce variability in production, Toyota introduced Heijunka, a method of leveling production to 
match customer demand. Instead of producing large batches of a single product, Toyota produces 
smaller batches of multiple products in a sequence that aligns with customer orders. This approach 
reduces the peaks and valleys in production, leading to a more consistent workflow. 

For example, in one of Toyota's assembly lines, the company implemented Heijunka to balance the 
production of different car models. By producing a mix of sedans, SUVs, and trucks in smaller batches, 
Toyota was able to reduce the variability in workload and ensure a steady flow of production. This not 
only improved efficiency but also allowed the company to respond more quickly to changes in 
customer demand. 

Case Example: Standardized Work 

Another way Toyota reduced variability was through standardized work, which involves creating 
detailed instructions for each task in the production process. Standardized work ensures that every 
worker performs tasks in the same way, reducing inconsistencies and improving quality. 

In one of Toyota's engine assembly plants, the company developed standardized work charts that 
outlined the exact steps, tools, and time required for each task. Workers were trained to follow these 
charts precisely, which reduced variability in the assembly process and improved the consistency of 
the final product. This approach also made it easier to identify and address any deviations from the 
standard, further reducing waste. 

Results and Impact 

By implementing lean production principles, Toyota achieved significant improvements in efficiency, 
quality, and cost reduction. The company was able to: 

• Reduce waste: By eliminating overproduction, defects, and unnecessary motion, Toyota 
significantly reduced waste in its production processes. 



• Improve quality: The focus on defect prevention and standardized work led to higher product 
quality and fewer customer complaints. 

• Lower costs: By minimizing inventory and reducing rework, Toyota was able to lower 
production costs and improve profitability. 

• Increase flexibility: The ability to level production and respond quickly to changes in demand 
allowed Toyota to be more agile in a competitive market. 

Conclusion 

Toyota's lean production system demonstrates the power of waste removal and variability reduction in 
achieving operational excellence. By focusing on eliminating waste and standardizing processes, 
Toyota was able to create a more efficient, flexible, and cost-effective production system. The 
principles of lean production, as exemplified by Toyota, continue to be a benchmark for manufacturers 
worldwide, showing that continuous improvement and a focus on value creation are key to long-term 
success. 
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