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CONTINUOUS IMPROVEMENT: KAIZEN IN THE MATERIALS PROCESSING
INDUSTRY

The study examines current issues related to the implementation of the Kaizen concept in the materials pro-
cessing industry, based on continuous improvement. Theoretical and practical issues of using the Kaizen concept are
considered in order to improve all aspects of the functioning of materials processing enterprises, solve many production
issues and problems, improve the quality of products and services, increase competitiveness, efficient use of resources,
increase efficiency and effectiveness, reduce costs and achieve gradual improvements in various aspects of production.
Kaizen has become a universal method aimed at continuous improvement in accordance with the requirements of the
modern competitive environment. Three sets of Kaizen principles and the benefits that its use provides in the materials
processing industry are discussed. The application of Kaizen principles solves the problems of optimizing production
processes, standardization, establishing standard operating procedures and best practices, and involving all employees
of the enterprise in improvement processes. It is recommended to implement changes using Kaizen using the PDCA
approach. A list of principles of the Kaizen philosophy is given that should guide the implementation of changes. The
Kaizen philosophy emphasizes the importance of the participation of all employees in the process of continuous improve-
ment. Kaizen methodology, as a systematic approach to continuous improvement, actively uses standardization, data to
make decisions and identify areas for improvement. Examples of the possible use of Kaizen to improve individual elements
of production are given. It has been shown that Kaizen can be successfully combined with other approaches and technol-
ogies, such as 5S, Kanban, Value Stream Mapping, Six Sigma, DMAIC, and digital technologies.

Key words: Kaizen concept, materials processing industry, continuous improvement, product quality, competi-
tiveness, resource efficiency, cost reduction.

The materials handling industry faces a number of challenges related to efficiency, quality
and cost-effectiveness. Traditional manufacturing processes often suffer from inefficiencies, waste,
and suboptimal use of resources. These challenges affect productivity, product quality, and overall
competitiveness. Therefore, there is a need for continuous improvement methodologies to effectively
address these challenges. One such methodology is a widely Kaizen system used all over the world.
Kaizen, or lean manufacturing, is a Japanese management system based on continuous improve-
ment. This allows you to minimize losses and make work as efficient as possible. The application
of Kaizen principles in the materials processing industry aims to achieve incremental improvements
in various aspects of production.

The application of Kaizen in the materials processing industry is of high relevance for reasons
of increasing competitiveness and resource efficiency. In a globalized market, companies must con-
tinuously improve their processes to remain competitive. Kaizen provides a systematic approach to
achieving competitiveness, focusing on continuous improvement. Kaizen helps optimize resource
utilization, reduce waste, and increase productivity.

Research and publications related to the application of the Kaizen methodology in production
provide valuable scientific results and practical recommendations. Studies show that the introduction
of Kaizen into production processes leads to reduced cycle times, improved product quality and re-
duced costs [1, 2]. Research also highlights the importance of training employees in Kaizen principles
and creating a culture of sharing experiences [3, 4]. Studies are looking at the possibility of integrating
Kaizen with other methodologies such as Lean, Six Sigma, and Agile [5-8]. Studies help to identify
unsolved aspects of the application of Kaizen in this area [1, 2, 5].

In this article, we focus on the fact that the application of the Kaizen methodology can be
effective in solving many production issues and problems, such as: eliminating bottlenecks (in mate-
rial forming processes, there are often bottlenecks that slow down production and reduce efficiency);
implementing Kaizen in corporate culture and employee relationships; applying Kaizen to specific
production processes; optimization of production processes.

The purpose of the work is to study the theoretical and practical issues of using the concept
(philosophy, methodology) of Kaizen in order to improve all aspects of the functioning of material
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processing enterprises, improve product quality, increase competitiveness and efficient use of re-
sources.

Kaizen has its roots in Japan after World War 1l. After the devastating effects of the war,
Japanese companies were faced with the need to improve production efficiency in order to become
more competitive in the global market. One of the methods developed in Japan was the Quality Man-
agement (QC) format. In 1949, Japanese scientist Kaoru Ishikawa introduced the concept of the QC
circle, where workers worked together to optimize processes, solve problems, and improve thinking.
The QC approach sought to involve employees at all levels in identifying and solving production
problems. This laid the groundwork for what later became the broader Kaizen philosophy.

The Japanese kaizen management system, based on the ideas of Deming, Juran, Feigenbaum
and their Japanese colleagues Ishikawa, Taguchi and Shingu, includes the concept of lean thinking and
production, Six Sigma, Five C's methods, TQM (Total Quality Management System), TPM (Total Pro-
duction Performance Assurance System), JIT (Just-in-Time), KANBAN [9, 10], etc. Kaizen (translated
from Japanese as "continuous improvement") is the basis of any effective production system. With the
greatest efficiency, the Kaizen philosophy was implemented within the Toyota production system,
which is now the benchmark for industrial companies. In the conditions of the devastation of Japanese
industry, this company had to catch up and surpass the Americans in the production of cars. After Jap-
anese automobiles conquered the U.S. market, U.S. manufacturing experts began to study Toyota's ex-
perience in order to extract techniques that could ensure the success of any organization that mastered
them. Therefore, when making a decision on the use of management tools, the company's management
must understand that kaizen is the base, the basis of the production system.

For many years, Japan, developing and introducing new technologies, has been ranked first in
many industries. In many ways, this is facilitated by advanced technologies for organizing production.
Being organic and natural for Japan, the concept of Kaizen can be very appropriate and effective for
businesses in other countries due to its cost-effectiveness and consistency. According to Masaaki Imai,
it is applicable not only in large companies, but also in medium and small companies. However, this
largely depends on the organizations themselves, the mentality of people and the conditions of appli-
cation.

The word "Kaizen" has several interpretations, the main one being continuous improvement.
On its own, Kaizen doesn't offer a ready-made turn-based strategy that you can follow to make sure
everything goes well. There is no universal instruction book for kaizen either. Rather, it is a set of
ideas and principles that should be built upon. The basic tenet of Kaizen goes something like this:
small steps in the right directions help you get a lot. This means that in order to achieve impressive
results, you do not need drastic innovations, but slow and gradual, but daily work.

Since there is no official Kaizen "bible," there is some confusion in the descriptions of this
approach.

For example, on the website of the Kaizen Institute, the author of the book "Kaizen. The Key
to Japan's Strategy for Success™ by Masaaki Imai provides these five elements, which are also called
the core of kaizen.

Get to know your customer. This means having a clear picture of the person you are providing
services to or selling goods: their values, desires, needs, and pains.

Get rid of garbage. Kaizen is closely related to the ideas of the concept of zero waste and lean
manufacturing. However, this principle can also be understood more broadly: strive not to use any-
thing superfluous in your work, to take only what you really need, to destroy garbage, both physical
and informational.

Go to the "production”. The original word used is gemba, which can be translated from Japa-
nese as "a place where work takes place.” The essence of this element of kaizen is that the manager
must have a good understanding of work processes and throw all their efforts into implementing
changes there in the first place.

Be based on facts. On statistics, changes in significant indicators and specific figures, and not
on your own feelings.


https://www.litres.ru/imai-masaaki/kaydzen-kluch-k-uspehu-yaponskih-kompaniy-17503286/?lfrom=47121009
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Inspire your team. In this case, we are talking about setting specific goals for people and help-
ing them achieve them.

In various sources, there are several other principles that are associated with kaizen.

Gather employee feedback. Kaizen suggests that every team member should be heard if they
have something to say. You can brainstorm together, conduct one-on-one interviews, or put up a
"suggestion box." The ideas that people express should be considered and slowly implemented if they
are worth it.

Give up perfectionism. It's better to work slowly every day than to try to do everything flaw-
lessly.

Look for the root of the problem. You can't take difficulties and problems for granted. You
need to ask yourself at least five times why this is happening in order to get to the bottom of it and
find a solution.

Avoid the status quo. This means that it is necessary to strive not for stability and balance, but
for continuous development.

Maintain personal discipline. Each team member needs to follow the rules of time manage-
ment and work on themselves.

Build team spirit. People in the company should have common clear goals, values, and prin-
ciples. It inspires, motivates, helps everyone move in the same direction and work together.

The third set of Kaizen principles concerns lean manufacturing. It consists of five S's:

— Seiri (sorting). Sort work tools, approaches, and tasks, identify what you don't really need.

— Seiton (systematization). Keep your workspace tidy, find a well-defined position for each
tool and object. And it doesn't matter whether you're working at a machine, at an easel, or in an office
at a desk.

— Seiso (kept clean). The workplace should be clean. Clean it up at the end of each day.

— Seiketsu (standardization). Make the previous three actions automatic, and make them standard.

— Shitsuke (Enhancement). Check how effective the system is. Troubleshoot issues and im-
prove workflows.

Kaizen has become a universal method of restructuring business processes in various indus-
tries. Its focus on continuous improvement meets the demands of today's competitive environment.
Organizations that accept Kaizen receive the following benefits:

Increased efficiency and effectiveness: Continuous improvement of processes leads to in-
creased productivity and more efficient use of resources. Every small improvement in the process,
implemented gradually, accumulates and leads to an overall increase in productivity. Reduce redun-
dant operations and streamline workflows increase efficiency.

Improving the quality of products or services: Kaizen promotes the creation of high-quality
products or services, which increases customer satisfaction. The high quality of the products attracts
satisfied customers and contributes to loyalty.

Promoting communication and collaboration: Kaizen promotes open communication and col-
laboration between employees, breaking down barriers and facilitating the exchange of ideas.

Cost Reduction: Streamlining processes and eliminating redundant operations have a direct
impact on costs. Kaizen helps to identify ineffective steps and eliminate them. Every loss reduced is
a savings for the organization.

Customer satisfaction. Product quality and timely fulfillment of promises satisfy customers.
Satisfied customers are the best advertisement and reason for returns.

Increased competitiveness.

Kaizen is a universal method of restructuring business processes in many industries and areas
of activity. Its focus on continuous improvement meets the demands of today's competitive environ-
ment.

The application of Kaizen principles in the materials processing industry aims to achieve in-
cremental improvements in various aspects of production. Among the tasks that this approach in-
cludes:
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1. Process Optimization: Identify bottlenecks, wastes, and inefficiencies in existing processes
and develop strategies to optimize them. This includes streamlining workflows, reducing cycle times,
and minimizing defects.

Standardization: Establishing standard operating procedures and best practices. Kaizen em-
phasizes the importance of consistency and repeatability to achieve continuous improvement.

Employee involvement: Involving all levels of the organization in the improvement process.
Employees are encouraged to provide ideas, participate in problem-solving, and own their work-
spaces.

Data-driven decision-making: Collect and analyze data to identify opportunities for improve-
ment. Metrics such as cycle time, defect rate, and resource utilization guide decision-making.

Small, incremental change: Kaizen supports the concept of "small steps™ or "continuous small
improvements.” These incremental changes accumulate over time, leading to significant overall im-
provements.

How do | implement changes using Kaizen? This system strongly welcomes the PDCA (Plan-
Do-Check-Act) approach, or as it is also called, the Deming-Shewhart control cycle. It is clear from
the abbreviation that it consists of four stages:

Plan. Change should not be spontaneous; it is always necessary to analyze the situation first
and make a strategy.

Act. In the case of Kaizen, this means trying to implement some small improvement.

Check. You should study how the previous step affected the company's work or personal
results, compare indicators, and talk to colleagues who were affected by the changes.

Correct. If necessary, you need to fix the problems that have arisen, slightly change the
approach, or completely abandon the improvements if they do not work.

When implementing changes, you should be guided by the following principles of the Kaizen
philosophy:

Gradual change: Instead of radical changes that can cause resistance and destabilization,
Kaizen calls for continuous small steps. These can include improvements in workflows, time
optimization, reduction of waste, and elimination of unnecessary operations.

Participation of all employees: every employee, regardless of position, can contribute their
ideas and suggestions. Kaizen fosters a culture where employees are invited to participate in the
improvement process. This contributes to the creation of a unified team that is ready for continuous
improvement.

Standardization and Measurement: Kaizen emphasizes the importance of standardizing work
procedures. Stable and predictable processes make it easier to implement improvements. Measuring
production metrics (e.g., cycle time, product quality) allows you to evaluate the effectiveness of
changes. As an example, here are a few ways to apply the Kaizen philosophy in the material forming
industry.

An example of improving equipment changeover times. The Material Forming team decided
to use Kaizen to reduce changeover times between different batches of products. They analyzed the
process, identified bottlenecks, and implemented small changes. As a result, changeover times have
been reduced by 20%, resulting in increased productivity.

An example of improving product quality. The team found that some parts had a high per-
centage of defects. With the help of Kaizen, they conducted a root analysis of the problem, made
small changes to the processing process, and established standard operating procedures. The quality
of products has improved, and the number of defects has decreased.

Inventory optimization can also be considered as an example. The company faced excess in-
ventories of raw materials. With the help of Kaizen, they developed a precision ordering system,
taking into account the real needs of production. This has reduced storage costs and improved inven-
tory management.

The next example is employee participation in process improvement. Regular training and
feedback sessions helped to engage employees in the process of continuous improvement. They came
up with a lot of ideas to streamline processes, which led to significant improvements.
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These examples demonstrate how small steps and continuous improvement can lead to signif-
icant results in material forming.

The Kaizen philosophy emphasizes the importance of all employees participating in the con-
tinuous improvement process. Regardless of the position, each employee is invited to contribute their
ideas, suggestions and participate in the optimization of work processes. Each employee has unique
experience and knowledge. An invitation to participate allows employees to come up with innovative
ideas that can lead to process improvements. The involvement of all employees facilitates the ex-
change of opinions and feedback. This helps to identify problems, deficiencies, and opportunities for
improvement. Kaizen fosters a culture where employees feel comfortable expressing their ideas. This
contributes to the creation of an open and innovative environment. Involving employees in the im-
provement process is also a form of learning. Employees learn to analyze processes, propose solu-
tions, and work in a team. As a result, a culture of participation of all employees in continuous im-
provement contributes to the improvement of efficiency, product quality and overall competitiveness
of the organization.

One of the key aspects of the Kaizen methodology is standardization. Its importance lies in
increasing predictability, simplifying training, and reducing errors. Standardization of work procedures
ensures stability and predictability. When every employee follows the same rules, processes become
more manageable. Standardized procedures make it easier to train new employees. They can quickly
master work tasks as they know what to expect. Standardization helps to avoid accidental mistakes.
Employees know how to perform tasks correctly, which reduces the risk of defects.

The Kaizen methodology, as a systematic approach to continuous improvement, actively uses
data to make decisions and identify areas for improvement. Kaizen is not based on assumptions or
intuition. It is based on facts and data. By measuring production metrics such as cycle time, product
quality, and resource utilization, you can identify areas that need attention. Data analysis helps to iden-
tify bottlenecks in production processes. These can be long cycles, frequent defects, or inefficient use
of resources. Kaizen provides tools to optimize these areas. Measurement allows you to track progress
after changes have been implemented. If the metrics improve, it indicates the positive impact of Kaizen.
Let's imagine that there is a problem with a high rate of defects in the process of forming materials.
With the help of data analysis, we found out that most defects occur at some stage of production. We
decide to make changes at this stage, such as improving equipment or training employees. After the
implementation of the changes, we continue to monitor production metrics. If the defect rate decreases,
it confirms the successful application of Kaizen. In this way, the use of data in Kaizen helps to make
informed decisions, improve production processes, and achieve continuous improvement.

Kaizen can be successfully combined with other approaches and technologies.

Combination with the Lean approach. Lean is another Japanese methodology that aims to
eliminate redundancies and streamline processes. The integration of Kaizen with Lean allows you to
create a more harmonious improvement system, where both approaches complement each other. Us-
ing Lean tools such as 5S, Kanban, and Value Stream Mapping helps identify bottlenecks and stream-
line workflows.

Combined with Six Sigma. Six Sigma is a methodology that aims to reduce variation and
improve product quality. Kaizen's integration with Six Sigma allows you to focus on improving crit-
ical parameters and eliminating defects. Using Six Sigma tools such as DMAIC (Define, Measure,
Analyze, Improve, Control) helps to systematically solve problems and achieve consistent results.

Use of digital technologies. Digital technologies play an important role in modern industry.
Kaizen integration with the Internet of Things (l1oT), Big Data, and Artificial Intelligence (Al) allows
you to quickly analyze data, identify trends, and predict potential problems. Digital platforms also
facilitate the implementation of Kaizen by making it easier to collect feedback from employees and
automate improvement processes.

Integration of Kaizen with other methodologies requires constant training of employees. Lean,
Six Sigma, and digital training helps create a shared culture of continuous improvement.

Leadership also plays a key role. Leaders must support and implement new approaches to
ensure successful integration.
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So, the integration of Kaizen with other methodologies, tools and technologies allows you to
create a more balanced and effective improvement system that contributes to the growth of product
quality and productivity.

CONCLUSION

A study of the Kaizen methodology in the context of the materials processing industry allows
us to draw the following conclusions:

Kaizen Efficacy: The application of Kaizen in this area has proven to be effective. Small steps,
standardization and the participation of all employees contribute to the continuous improvement of
production processes.

Cost reduction: Kaizen helps to reduce costs, optimize the use of resources, and improve prod-
uct quality. This is important for the competitiveness of companies.

Continuous Improvement Culture: Creating a culture where every employee actively partici-
pates in improvement is a key aspect of successful Kaizen implementation.

Recommendations:

Learning and Sharing Experiences: Continue to train employees in Kaizen principles and ex-
change experiences. Regular training and feedback sessions will help maintain a focus on continuous
improvement.

Integration with other methodologies: Explore the possibilities of integrating Kaizen with
other methodologies of quality management and operational efficiency.

Prospects:

Exploring new areas: Further research could be directed to the application of Kaizen in spe-
cific material processing processes. This may include comparing with other methodologies and ex-
ploring new technologies.

Innovation and Technology: Given the rapidly changing technological environment, research
may also encompass the application of Kaizen to new technologies and innovations.

Overall, Kaizen remains a powerful tool for achieving continuous improvement in the material
forming industry. Its successful implementation requires the efforts of the entire team and a constant
desire for improvement.
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Iloonecnun C. B. Henepepene édockonanennsn: Kaiiozen é indycmpii oopooxku mamepianie

Hocnioocenns npucesuene posensdy akmyaibHUX RUMAaKb, NO8'sI3aHux i3 6npogaddicennam konyenyii Kaiiosena
8 IHOyCcmpito 06pobKU Mamepianis, 3acHOB8ANY HA Oe3nepepsHOMY 600CKOHANEHHI. Po3ensanymo meopemuyni ma npakmu-
YHI nUMAanHs euUKopucmanis Konyenyii Katiozen 3 memoio yO0oCKonaienusi 6Cix acnekmie QyHKYIOHy8aHHs RIONPUEMCING
3 06pOOKU Mamepianis, supiuieHHs: 6a2ambox 8UPOOHUYUX NUMAHL MA NPOOeM, NOKPAWEHHs AKOCME NPOOYKYil ma no-
cye, nioguueHHsi KOHKYPEHMOCHPOMOICHOCMI, eheKMUBHO20 UKOPUCAHHI PeCYpCi8, NIOBUIeHHs ehekmUusHoCcmi ma
Pe3yIbmamueHOCi, 3HUICEHHS SUMPAM A OOCACHEHHsI NOCIMYNOBUX NOKPAWeHb Y DI3HUX ACNEeKmax 8UpoOHUYmaed.
Kaiiozen cmas ynigepcanbHum memooom, CnpamMo8aHum Ha be3nepepeHe NOKPaujeHHs 8iON0BIOHO 00 UMO2 CYYACHO20
KOHKYpenmHozco cepedosuwja. Posenanymo mpu nabopu npunyunie Katioszen i nepesazu, wjo 0ae 11020 6UKOPUCIAKHS Y
npomuciosocmi 06pobxu mamepianie. 3acmocysanns npunyunie Katiozen supiuye 3a60anus onmumizayii npoyecis u-
PpObHUYMEa, cmanoapmu3ayii, BCMAHOBIEHHA CMAHOGPMHUX POOOUUX NPOYeOYyp Ma KPawux npaKmuk, 3aiy4yeHHs 8Cix
npayieHuxie nionpuemcmea 0o npoyecie noninuieHusa. Bnposadacysamu sminu 3a oonomoezoro Kaiiozena pexomenoy-
embcsi 3a 0onomozoro nioxody PDCA. Hasedeno nepenix npunyunis ¢pinocoghii Katiozen, sikumu cuio xepysamucs npu
enposaddcenni smin. Dinocois Kaiidzen akyenmye ysazy Ha 6axcaueocmi yuacmi 6cix cniepobimuuxie y npoyeci oes-
nepepenozo nokpawenns. Memooonozis Kaiiozen sk cucmemuuii nioxio 0o 6e3nepepsHozo noAinueH s, aKmMUGHO 8UKO-
pucmogye cmandapmuszayiio, Oaui 0Jis NPUUHAMMS piuenb ma eusHaueHHs obnacmeil ons noxinwenns. Hasederno npux-
a0U MOAHCIUB020 8UKOpucmants Kaiiozena 015 nokpaujeHHs okpemux enemenmis supobruymea. Ilokazano, wo Katiosen
MODice YCRIUHO NOEOHYEAMUCS 3 IHwUMU RIOXo0amu ma mexnonociamu, maxumu sk 35S, Kanban, Value Stream Mapping,
Six Sigma, DMAIC, yugposumu mexnonoziamu.

Knruoei cnosa: xonyenyia Kaiiosen, inoycmpis 00pobku mamepianis, be3nepepgne NoKpaujeHts, aKicms npo-
OYKYil, KOHKYPEHMOCNPOMONCHICIb, eqheKMUBHICMb GUKOPUCMARHS PECYPCI8, 3HUNCEHHS GUMPAm.
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