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Abstract 

The ultimate goal of the manufacturing industry is to maximize high-quality production. Many manufacturing firms are already 
experiencing issues such as poor-quality refusals, high inventories, high lead times, high development costs, and failure to handle 
consumer demands. Enabling the kaizen approach with workflow automation can increase productivity, enhance efficiency, and reduce 
waste. It can also help eliminate errors, enhance compliance, and improve visibility in an organization. By introducing and practicing 
kaizen in Lean manufacturing structure, several challenges can be resolved by increasing the automation assistance and decreasing the 
manpower hence getting rid of the human errors from the system. Kaizen is one of the important tools used for Lean production. Kaizen 
relates to the continual enhancement in efficiency, cost, and quality. Kaizen means that production operations become Leaner and more 
efficient, yet eliminates waste where value is generated. The main objective of this essay is to provide contextual knowledge on kaizen, 
providing an overview of kaizen concepts used to transform an enterprise into a highly productive Lean organization, all while including 
automation in a work setting. 
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1. Introduction 

The overall objective of today's industrial enterprises is to maximize efficiency through system simplification, operational 
capacity, and cultural shift. Most manufacturing companies are currently faced with the need to adapt to increasingly 
changing consumer demands, preferences, and trends by the use of new techniques such as Kaizen. Kaizen, a Japanese term 
that has been familiar among many western businesses, is a concept that suggests a method of gradual development of the 
normal way of working. It is a compound term that involves two concepts: Kai (change) and Zen (better). This enhances the 
meaning of kaizen because it implies continuous improvement for which is one of the main methods for success in 
manufacturing and is deemed crucial in today's competitive environment. The foundation of kaizen was laid in Japan after 
the Second World War when the country was attempting to rebuild factories and finding new systems. The concept of 
kaizen began to be developed and it took off in the 1950s. According to Masaaki Imai, the father of kaizen strategy, it is the 
most important concept of Japanese management [1]. Thekaizen strategy is mainly associated with waste reduction. It's not 
only a good manufacturing method; it's also good for accounting. In addition, one can see through the process of kaizen 
through Toyota's business, this is because its business fields have grown to include textile machines, automobiles, material 
handling facilities, electronics, and logistics solutions. Toyota arrived at this point after embracing the idea of “Lean 
manufacturing,” which embraces an increase in value while decreasing waste. This research focuses on kaizen in automation 
as well as suitable solutions that could contribute to the long-term development in the manufacturing process. 

2. Background  

After WWII, the concept of continuous improvement in kaizen was introduced in Japan through automation [2]. Masaaki 
Imai, Norman Bodek, and others who collaborated with this research then brought these concepts back to the west in the late 
twentieth century through their publications and work. This inspired American business and quality control instructors, to 
introduce kaizen in their line of work to improve automation, especially through Toyota Way. The Toyota Way was an 
embodiment of Toyota’s management philosophy and values that were passed on to its employees as implicit knowledge. 
Due to rapid global expansion, Toyota Management decided to write down this implicit knowledge into a booklet – Toyota 
Way 2001, in order to help expand their production system properly across the globe [3].  
 
Kaizen is a well-known Japanese term that has helped Japan greatly increase its competitiveness and solve its economic 
problems. In general, kaizen is a term that emphasizes constant improvement in not just a personal life but work life as well. 
When applying kaizen in a workplace, by the definition, kaizen means “ongoing improvement involving everyone, including 
both managers and workers [1]. In addition, Masaaki Imai in 1985 formed the Kaizen Institute Advisory Company. The 
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following year he published the book Kaizen: The Secret to Japan's Competitive Success, and implemented kaizen as a 
management framework. Where kaizen was being utilized by Lean companies all over the world to enhance 
competitiveness, raise efficiency, and reduce waste.  
 
Kaizen was recognized as a Lean tool and methodology that has gained popularity among researchers because it can 
maximize efficiency when producing a high-quality output with minimal effort. This means that there several ways in which 
a manufacturing company can apply kaizen on the production line, based on the actual events in the production line. One is 
introduced with this to the concept of PDCA which is a tool of kaizen to improve productivity by implanting the procedures:  
Plan, Do, Check, and Action [1]. This is achieved by comparing the actual outcome of an event to a goal or fixed point, and 
the difference between the two is then measured and corrective steps are implemented.  The PDCA Cycle signifies a 
constant quest for new ways to develop. Each term from the PDCA Cycle has a different definition that reflects the basic 
steps of PDCA [1].  
Basic Steps  

• P(Plan) stage: It is where comprising the formulation of a plan of action is done based 
on the analysis of the collected data.  

• D (Do) stage: Implementation of a new ways will be done in this stage. It may involve a 
mini-PDCA cycle stage until the issue of the implementation is resolved. 

• C (Check) stage: The results of the new implementation that has been done will be 
checked in this stage and being compared with targets to see if expected performance 
improvement has been achieved 

• A (Action) stage: If the change made has been successful, then the outcome is 
consolidated 

 

3. Five S’s of Kaizen 
 
Kaizen is a component of the Lean manufacturing framework that was created to ensure constant process development. For 
which Five S (5S) was introduced as a tool in kaizen. 5s is a kaizen ideology or a tool that focuses on the people in a 
method. While kaizen is sometimes used to optimize the movement of products or information (flow kaizen) or a business 
process (process kaizen), the 5S process aims to enhance an organizational culture by consistent rules and procedures. Many 
problems can be solved by organizing the 5S team. Organizing the 5S team will result in maintaining a quality environment 
in the firm. The quality environment includes both order and “cleanliness”. 5S becomes more effective when it is integrated 
into a management system. Support from the management level is vital to have potential benefits from 5S implementation 
[4]. 5S, together with kaizen, aims to “humanize” jobs by removing wasteful effort, making the work itself simpler and 
workers more productive. One of the best ways to make work easier is to introduce automation in the firm, it can organize 
the processes and make them faster by giving them a solid structure.  
 
In the following paragraphs, the 5S’s are briefly defined and elaborated with the example: Structure, order, “cleanliness,” 
standardization, and a disciplined approach that define the process and maintenance order throughout the 5S model.   
 

The first S – Seiri (Sort) is premised on the fact that workers are overwhelmed and distracted by the unnecessary 
objects in the workspace, reducing their productivity. Hence, Seiri is the process that is used to remove all the unwanted 
items from the workspace and only keep the items that are needed for the individual operation. This allows the employee to 
concentrate on the particular process. 

The second S – Seition (Set in Order) is the method of arranging objects or tools in the proper order for operation. The 
aim of the Set in Order is to precisely locate all the appropriate objects, equipment, and materials in the most productive 
location possible so that the user can find the tools or item as quickly as possible without having to search for it. 
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The third S – Seiso (Shine) is focused on the idea that a “cLean” workplace is safer, has fewer distractions, and is 
more rigorously managed since this involves a close inspection of the things being “cLeaned”. The aim of “cLeaning” is to 
identify any damages or out-of-place items that the worker might have overlooked during the operation. This is therefore 
another phase that can help to improve the process. 

The fourth S – Seiketsu (Standardize) Standards help to ensure that any changes made by kaizen or the 5S approach to 
quality improvement become the standard rather than a one-time occurrence. Standards are still adhered to "by the book." 
Once the process is proven to be ideal or successful, it is standardized. Standardization removes the need to “re-invent” the 
process from the beginning. It saves time that can be used to creatively improve the process going forward using the kaizen 
approach.   

The fifth S – Shitsuke (Sustain) is the method of introducing new methods and allowing them to become habitual. To 
ensure consistent implementation of newly standardized procedures, a degree of discipline is needed, which often includes 
regular measurement and periodic audits. The goal of Shitsuke is to make this 5S everyday habit and normalize it 
throughout the shop floor as well the management level. This will allow the users to save time, money, and space plus it 
works as a program solver if done right. 

 

4. Kaizen Events 
 
A kaizen event serves as another tool that embraces productivity because it's a five-day team workshop with a particular 
target or collection of goals for a problem area. A team leader will lead this event, which will include preparation, data 
collection, brainstorming, and implementation. The team leader will develop a follow-up plan and a report to be submitted 
to management at the conclusion of the case. Kaizen means breaking down a process, eliminating any redundant 
components, and then reassembling it in a fresh and improved manner. The process can now run more smoothly and 
completely exploit the skill sets of everyone involved. It follows the PDCA method. In the following paragraph, the layout 
of the kaizen event is described in a weekly manner. It breaks down the whole kaizen event into each day of the workweek 
and specifies what needs to be done on the particular day.  Waste kaizens are intended to eliminate or reduce waste in a 
process or organization [5]. Waste is any activity that does not add value in the eyes of the customer. Shigeo Shingo 
identified seven wastes: overproduction, waiting, transportation, stocks, motion, defects, and processing. Recently, an eighth 
was identified: failing to use your people to their fullest potential. The following are descriptions of the five days of the 
kaizen event [6]: 

Day 1 - The first day of event will begin with a kickoff and clarification of why the event is 
important. Typically, there will be instruction on the seven most popular types of waste, as well 
as an examination of the procedure that needs to be improved. The first day of the kaizen case is 
all about educating the staff and laying the groundwork for the second day. 

Day 2 - Day two is typically dedicated to reporting and data processing. Employees can 
recognize inefficiencies and the tools required to accomplish their tasks. 

Day 3 - Employees will begin brainstorming new ideas for change on day three. They would 
establish a roadmap that will provide a schedule for both rapid and long-term changes. They can, 
ideally, build a visual chart to demonstrate the effect of these improvements. 

Day 4 - In the fourth day of the event, workers will work on bringing their strategy into motion. 
This day is dedicated to determining how to execute their proposals with the least amount of 
disruption to the service. This may be one of the most challenging days of the kaizen case. 

Day 5 - Employees will develop a follow-up schedule as well as a briefing for managers on the 
last day of the incident. The teams should have a summary of their best practices and lessons 
learned. This will come in handy for upcoming kaizen activities. 
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Since kaizen is a theory rather than a methodology, its technique can be used in a variety of process enhancement 
approaches, from Total Quality Management to the usage of employee suggestions. Under kaizen, all personnel are 
accountable for finding deficiencies and inefficiencies, at all levels of the organization, and recommends areas for change. 
Employees will be able to recognize inefficiencies and use the tools required to accomplish their tasks. Since the aim of 
kaizen is to increase efficiency, protection, and waste reduction.  

5. Automation Case Study of Kaizen 
  
Introducing automation and robots through kaizen can be a natural extension of this philosophy. Robots are traditionally 
utilized in high-volume, high-production settings, but they may also be scaled down to be used in small, rising industries. 
Modern robots are actually quite suitable for use in low- to medium-volume production settings. They can be easily coded 
and set up for new activities due to recent developments and changing product lines. Mobile bases can allow them to be 
used in a variety of places within manufacturing facilities. In arecent case study, the kaizen process was introduced to the 
manufacturing cell, where an automated industrial robot was placed to improve the overall automation and increase 
performance [7]. The original automated manufacturing cell was devoted to the machining of an aircraft engine component, 
which was precisely one turbine vane part number. Each turbine vane serial number goes through a manufacturing cycle that 
consists of two consecutive grinding operations on opposite sides of the vane named Stage 1 and Stage 2. In each single 
stage grinding process, the vane is then moved to a Coordinate Measuring Machine (CMM) for a dimensional inspection, 
and then to a table for manual deburring by a qualified operator. 
 
Currently, the deburring process involves significant human operator skill, manual skill, and concentration since it is done 
manually with the help of small mills and grinding disks. An incorrect technique or improper movement induced by 
exhaustion or lack of focus can result in vain damage that cannot be fixed. Repairing of the part is not an option because so 
much material has been lost from the machined component and tolerances are very small. As a consequence of such losses, 
the machined component is fully rejected, with very high rejection costs attributable to both the costly raw material and the 
production procedures already performed on the product. Hence, the kaizen event was introduced to the process where the 
PDCA method was performed to handle such a problem. The problem was strongly revised, and the solution was to 
introduce automation. This meant that an advanced deburring station was fitted with an industrial robot to enhance the 
overall automation of the manufacturing cell, this resulted in the decrease of accident and safety hazards as well as 
improvement in production and productivity of the flow line. 
 
In another study case a Press brake process was improved by using the kaizen methodology [8]. The original process 
required significant manual labor, where the skilled workers used a big gantry to feed the Press brake machine and had to 
feed the machine after every cycle.  Due to the material being really heavy, it was an exhausting process for the workers as 
well as it was not efficient at all. 
 
The problem was extensively reviewed, and the solution was to introduce automated machinery. The new plan introduced 
automation to the process where a fully automated feed system was designed and optimized. This new auto-feed system 
increased the production and reduced the labor as well as the time. This enhanced the overall automation in this press brake 
process and the company was able to use the workers somewhere else, increasing efficiency and productivity.  
 
6. Advantages  
 
Concerning quality management and automation, kaizen is based on creating incremental, continuous enhancements rather 
than going from excellence to imperfection. Smaller improvements are assumed to be more effective and more powerful 
than bigger ones. As these subtle improvements are made every day, they will significantly make an impact over time. From 
this one is able to see that the workflow in automation can promote quality improvement, it can be even more effective when 
combined with the kaizen methods. As an example, one employee extracts the required and calculates the statistics needed, 
which are then compiled into a report [5]. The employee then sends the report to two higher-ups for approval. They review 
the report and make any necessary edits manually before sending it back to the employee. The employee collects the 
revision notes, revises the report, and sends it to the same higher-ups for final approval. Once they’re satisfied with it, they 
can then send it to the executive who requested the report. In comparison when kaizen is applied. This method can be 
significantly simplified because an employee can use software to collect information, measure numbers, and compile it all 
into paper. This person can then submit the submission to the higher-ups and if they have some edits, they can automatically 
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insert them into the paper, which will then be forwarded to the executive. This whole procedure takes less labor and 
resources, allowing workers to work on other activities. 

7. Disadvantages  
Among the various advantages of kaizen, there are several disadvantages that industry executives should be mindful of 
before choosing to introduce it. This is because applying kaizen involves changing existing management processes. Kaizen 
signifies a permanent adjustment in the management structure. Once introduced, it is difficult to go back to prior 
management systems whether the need or motivation occurs. Furthermore, since kaizen is so deeply ingrained in Japanese 
society, it can be challenging to apply in other cultural contexts. In addition, the kaizen approach requires preparation for 
employees and managers in order to recognize and apply the kaizen methodology [9]. This will require a shift in the normal 
job method and employees will be obliged to take time out from work to undertake training, as well as new employees. This 
allows one to see the following disadvantages: 
 

It is challenging to adjust to transition: One of the most important kaizen drawbacks is that people are often 
resistant to adjust. As a result, when companies choose to incorporate kaizen, they must face some opposition. 
Employees can be unable to consider a structure that differs from what they are used to. Management, on the 
other hand, might be resistant to adopt kaizen since they think it is costly. 

Might lead to disputes: Furthermore, it can be challenging for certain companies to adjust their existing job 
strategy while adopting kaizen. As a result, if a company is not prepared for change while introducing kaizen, it 
will experience friction. 

Training is needed: Another downside to kaizen is the teaching process. The kaizen approach requires 
preparation for employees and managers in order for them to recognize and apply the kaizen theory. This will 
require a change in the normal job method. Employees will be forced to take time out from work to undertake 
training. In addition, new hires can need kaizen training in addition to their normal training. As a consequence, 
they can find it uninteresting and demanding. Furthermore, the time allotted for preparation might not be 
enough for staff to fully understand the principle of kaizen. As a consequence, workers can be reluctant to 
incorporate a principle that they do not recognize. 

8. Conclusions 

The main objective of today's industrial enterprises is to maximize efficiency, which means that most manufacturing 
businesses must respond to increasingly changing demands. Based on this analysis, it is possible to infer that there is an 
abundance of expertise on kaizen, which provides a comprehensive perspective of previous practices and research 
conducted across the industries. However, since kaizen is a commonly an adopted theory in manufacturing industries, 
further research is needed in this area. The experts suggest that the kaizen philosophy can be extended to a variety of fields 
across business and services. This is because unlike other workflow systems in automation, kaizen delivers flexibility and 
agility which allows changes when required to simplify the business operations and adapt to internal and external demands 
in a timely manner. However, employee understanding of the different techniques used in kaizen theory and the numerous 
concepts underlying these strategies are crucial when implementing kaizen in automation. As a result, further research is 
needed to increase the understanding of kaizen, as these variables are critical to the adoption of the kaizen philosophy in 
most manufacturing industries the better your paper looks, the better the Journal looks.  Thanks for your cooperation and 
contribution.  
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