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Chapter

Lean and Kaizen: The Past and the 
Future of the Methodologies
Vasileios Ismyrlis

Abstract

Lean and Kaizen improvement methodologies have been in the entrepreneurship 
spotlight for a long time. They can be adopted by any kind of enterprise, and they 
succeed in producing better long-term results, improving their performance, but 
most important, influencing the philosophy of the organizations implemented. In 
this research, many case studies and success stories of companies implementing 
Kaizen or/and Lean methodologies, or even the new Lean Kaizen methodology, 
will be introduced. We attempt to evaluate the performance of Lean and Kaizen 
implemented companies and distinguish the elements that made the difference. 
Maybe, it is some specific tool, or an aspect in the culture that was enhanced, since 
the implementation of these business process improvement methodologies. Finally, 
thoughts and estimations will be presented, regarding the future of these method-
ologies, in the unstable and rapidly changing economic environment.

Keywords: Lean, Kaizen, Lean Kaizen, performance, process improvement

1. Introduction

This chapter presents the methodologies of Lean and Kaizen, their contribu-
tion in the enterprises’ field and their future potential contribution to the field of 
management.

1.1 Lean (production, manufacturing or management)

First of all, lean manufacturing, will be referred, as it seems to be a methodology, 
that was keenly embraced and wields a great acceptance in the management (theo-
retical and practical) world. It started with the efforts of Toyota automobile company, 
while some believe that Ford motor company, was also a great influence in creating its 
concept.

Its main scope and its achievement is the elimination of waste and this can lead 
in an increase in productivity.

There are many proven cases of continuous improvement with the implementa-
tion of lean thinking methods and tools. However, it is not a concept that impose 
specific rules or tools to be implemented, but rather it is a philosophy that encourages 
efforts in order to achieve its main goal, which is to eliminate waste.

1.2 Kaizen

Kaizen is more of a philosophy than specific technique or methodology, yet 
it has also affected and changed seriously the minds of the managers. It utilizes 
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many analytical techniques to succeed in its mission, as value-stream mapping and 
the5 why’s.

It has been introduced that these two methodologies have provided valuable 
assets in the field of management. It is notable that in the last years, Lean is also 
referred as Lean Management, representing the value that the methodology has 
produced in the management field. Moreover, and even though these two above 
methodologies, were introduced in the manufacturing field, they have managed to 
expand in all business industries and it seems that have achieved much in improv-
ing organizational performance. They are highly appreciated in the theoretical and 
practical field of management. They are considered (many times along with Six 
Sigma), as business process improvement methodologies, since they aim at improv-
ing all the processes in an organization. They perform activities in order to gather 
data, to track and evaluate all the functioning processes, and of course, they apply a 
continuous improvement effort.

However, in the last years, many other aspects have emerged in the economic 
status, like the constant economic uncertainty, which seems to be critical and 
threatens even the existence of many companies. Hence, the answer to be answered 
is if and with which manner could these methodologies keep up their efforts and 
produce sustainable solutions for the enterprises.

To answer these questions many writings from experts in the field were looked 
into the literature and their views were registered. In the conclusion, the future 
aspects of these methodologies will also be presented.

2. Introduction to Kaizen and Lean

2.1 Lean

Lean is called by many names as lean manufacturing, lean production, or lean 
thinking. New terms are the lean management and lean industry.

The main focus of the Lean methodology, is to eliminate waste in order to obtain 
more resources dedicated in finding ways to satisfy the customers. It intends to 
intervene to the value stream of the organization, in order to improve or eliminate 
every unneeded process that waste resources. It is also said that lean production was 
founded on the idea of Kaizen.

It has a great history and it is always linked to automotive industry. Many ideas 
that form the lean philosophy, were created by car companies like Ford and Toyota. 
Sometimes lean thinking is referred as a synonymous to Toyota or Toyota produc-
tion system.

Author [1] has presented the Toyota Production System, which has been defined 
as a method which focuses on defining and eliminating non-value added activities 
or waste in all systems and processes [2]. One of its approaches was the Just-in-time 
(JIT) methodology, which acquired the necessary resources when they were exactly 
needed and helped in solving many material flow problems.

Authors [3], in their book ‘Lean thinking: Banish waste and create wealth in your 
corporation’, that introduced lean to a broader audience, have managed to extend 
the concept in a general perspective. The same authors, define lean as: “a way to 
specify value, line up value creating actions in the best sequence, conduct these 
activities without interruption whenever someone requests them, and perform 
them more and more effectively”.

Lean is a multi-faceted concept which was identified and coined to explain the 
success of the “Japanese Way of Working” that enhanced their increased competi-
tiveness at the time [4].
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Components of the “Lean Idea” include:

• operations concepts, such as zero inventories [5], Just-in-Time (JIT) [6] and 
small lot sizes [7];

• the underpinning of robust quality procedures exemplified by Total 
Quality Management (TQM) and Total Productive Maintenance 
(TPM); and,

• a method of working that encourages empowered employee participation 
which challenges the over-bureaucratic top-down, function orientated 
organizational structures that had traditionally dominated many “Western” 
organizations [8].

This view of Lean was endorsed [9], categorizing the components of Lean into 
four “bundles”:

• JIT bundle

• TQM bundle

• TPM bundle and

• Human Resource Management (HRM) bundle.

To be successful in implementing all these Lean facets in a coordinated, coherent 
manner, strong leadership and a clear alignment with organizational strategy over 
many years is required.

The 4P’s model of lean are:
In the book of [10], the 14 principles for continuous improvement are catego-

rized in four pillars (P’s):

• Philosophy

• Process

• People

• Problem solving.

The above framework is created and implemented in Toyota company.

2.1.1 Customer value

Lean emphasizes in the provision of value to the customer and there are three 
types of value:

• Values added: contribute directly to the needs of customer.

• Non-value add: no contribution to the needs of customer.

• Non-value add: (but necessary or essential non-value add)
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2.1.2 The eight wastes

According to lean philosophy, the non-needed (not-adding value) activities are 
considered a waste. These are the following:

• Defects

• Overproduction

• Transport (moving of products)

• Waiting

• Excessive Inventory

• Motion (moving of people)

• Processing (unwanted process steps)

• Skills (lacking)

The main wastes were seven. Skills is an new addition.
Lean is much depended on the tools and methodologies that it utilizes. Some 

lean strategies that seem more successive for the concept and can be implemented in 
many different ways (e.g. merged), are [11]:

• 5S

• Automation

• Continuous flow

• Continuous improvement

• Kan-Ban

• Kaizen

• Six Sigma

• Total Quality Management (TQM)

• Value stream mapping (VSM)

• Work standardization

• Zero defects concepts

• Lean thinking

• Work in progress

• Flexible manufacturing system



5

Lean and Kaizen: The Past and the Future of the Methodologies
DOI: http://dx.doi.org/10.5772/intechopen.96169

2.1.3 Benefits from lean adoption

The benefits from the implementation of lean can include many aspects, like 
the minimization or even elimination of waste, less work load, qualified and skilled 
workers, zero delays, saving time, reduction of costs, etc. [12].

Lean manufacturing changed the way that industry worked in the era of mass 
production and it presents many differences from the traditional manufacturing 
way. The major differences include [11]:

Higher flexibility, higher customer satisfaction, higher empowerment, shorter 
lead time, the inspection is performed in a 100% level and by workers, the invento-
ries are produced per demand, the batch size is small and continuous, pull schedul-
ing is implemented.

However, lean has not only domained the manufacturing field; it has also man-
aged to enter in many more sectors, like service, trade etc. It has been also accepted 
as a new management system and a new term ‘lean management’, was created [13]. 
Hence, lean seems that can play a vital role in the management theory and practice, 
in order to produce a sustainable future for the enterprises.

2.1.4 Barriers and disadvantages from lean

Lean implementation or the attempts to implement it, presents some drawbacks 
like the below:

• Every new concept and change in the workplace it is not easy to be accepted by 
the human workforce.

• Lean is not considered easy to be implemented in practice [14].

• The main scope of lean is to maintain industry stable without any disorders, 
but this is difficult to be applicable.

• The barriers created from the new concept, prevent the workers to perform 
their duties normally. However, lean thinking can contribute in overcoming 
those barriers, by creating a cooperative environment [14].

• Not every industry seems ready to accept the drastic changes of lean in 
production and quality [15].

2.2 Kaizen

Kaizen is a Japan-oriented strategy (also referred as culture, philosophy, 
approach, or methodology), which literally means continuous improvement (CI). It 
manages to involve all the workforce of an organization in its activities (e.g. Kaizen 
events, suggestion system) and it also highlights the importance of the workplace as 
the center of all actions, activities and processes. One of its main advantages is that 
it does not induce financial burdens to the organizations.

Its main philosophy is to produce small changes, which when taken together they 
can have a large impact. It utilizes the continuous improvement approach in every 
aspect of the organization.

It aims to involve workers from multiple functions and levels in the organization 
in working together to address a problem or improve a process. It requires skilled 
and well trained workers to achieve its scope.
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It was first captured and implemented in big manufacturing sites, like the 
Toyota motor company. However, its philosophy was suggested that it can be imple-
mented in every human life activity [16, 17]. Anywise, its main idea is that everyone 
and everything can change to the better, doing small steps.

It promotes process-oriented thinking [18] and continuous improvement of 
the standard way of work [19]. It is an endless effort for improvement, involving 
everyone in the organization [20]. The actions of mobilizing staff and encourage 
them to participate, could make them also responsible and able to contribute to the 
company’s development [21].

Sometimes it is identified as a management approach (like TQM, Lean 
manufacturing, or company wide quality control), while other scholars consid-
ered it as a group of techniques and tools for cutting waste and finally others, 
appraised highly its success to intensify staff participation through its suggestion 
schemes [22].

The scholar that managed to introduce it in a formal aspect, was Imai, with 
his two books [16, 23], although the method still lacks a detailed explanation that 
would clarify better its theoretical context [22, 23]. Kaizen forms an umbrella that 
covers many techniques including Kanban, Total productive maintenance (TPM), 
Six Sigma, Just-in-time (JIT), suggestion system etc. [16]. According to [16], Kaizen 
is a continuous improvement process involving everyone. Broadly defined, Kaizen 
is a strategy to include concepts, systems, and tools within the bigger picture of 
leadership involving and people culture, all driven by customer [23]. Its success in 
uncovering a problem, making it visible, looking for its root causes and then elimi-
nating them, was of extreme importance in the development of the manufacturing 
sector in countries such as Japan and Korea [24].

2.2.1 Kaizen actions

One of the actions that Kaizen implements is the Kaizen event, which is a 
five-day (or six) team workshop defining specific goals for an area that requires 
improvement. A team leader will lead this event and will include training, data 
collection, brainstorming, and implementation. At the end of the event, the team 
leader will create a follow-up plan and a report to be submitted to management.

A typical Kaizen event may include the following

• Define goals and provide the necessary information

• Evaluate the current status and create a plan for improvements

• Implement planned improvements

• Review and fix what does not function

• Report results and determine any follow-up items.

The above cycle is also referred as PDCA (Plan, Do, Check and Act). This cycle 
is a vital part of the Kaizen philosophy.

2.2.2 The Key Players of the Kaizen Team

Kaizen requires the support of an appropriate team with the right Team Roles. 
There are the following team roles.
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• Champion: The champion is the person driving the train. It is normally a senior 
manager or executive who can defy barriers and inspires.

• Facilitator: Part coach, part trainer, and part leader, this person is typically 
well-versed in Lean and brings substantial experience to the table. At any given 
time, a facilitator may be overseeing several kaizen events in different stages.

• Team Leader: The team leader is in charge of the event and does most of the 
planning and preparation under the supervision of the facilitator. The team 
leader is often the manager, supervisor, or engineer in charge of the process 
being improved.

• Team Members: Team members are picked from the work area, from the 
stakeholders, or from the company at large. The best teams combine a variety 
of experience and skills. Teams typically range from 5–10 people depending on 
the size of the project.

• Stakeholders: Kaizen events influence a lot of people. Those people are known 
as stakeholders and should be included in decisions about the project.

• Support Team: Kaizen events often require support that goes beyond what 
team members can perform. This often falls on the facilities team and on IT.

2.2.3 Kaizen umbrella (tools and techniques)

Kaizen philosophy needs assistance to achieve its scope and therefore it includes 
many weapons (they called the Kaizen umbrella), such as the following:

• Total quality control

• QC circles

• Suggestion system

• Automation

• Kanban

• Just-in-time

• Zero defects

• New product development

• Quality improvement

• Total productive maintenance

• Small-group activities

Of course many of the above Kaizen activities, could also be part of the lean 
methodology, which sometimes includes a Kaizen project.
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2.3 Lean-Kaizen

Lean-Kaizen is a new suggested approach of quality improvement in the lit-
erature that combines the two methodologies, which as already has been refereed, 
many times are implemented together and it is not such a surprise to see them 
combined together. However, it is also introduced as a new approach and will be 
presented as such, in this chapter.

The Lean-Kaizen technique, as a novel one, is composed of two basic words i.e. 
Lean and Kaizen which implies continuous elimination of waste through small-
small improvements [25]. It is adopted for waste identification and elimination; it 
helps industry to be lean [26, 27]. It is a systematic way that focuses on continuous 
improvement of the process, productivity, and quality of the product by suggesting 
effective and efficient Kaizen events [10]. Leanness can also be defined in terms of 
efficiency and effectiveness of the manufacturing system [28].

The adoption of the Lean-Kaizen approach improves the organization output 
by solving problems through identifying and implementing small improvements in 
process, product, and system [29, 30]. So, the Lean-Kaizen approach is required to 
be implemented in order to produce quality products by eliminating waste Muda) in 
the entire system of the organization [31].

Quality is understood as a measure of excellence or a synonym of zero defects, 
zero deficiencies or absence of variations in the product by many industries. In 
order to achieve the desired product quality, the quality system performance is 
continuously monitored and evaluated for the sake of constant improvements of 
customer satisfaction, morale and reliability [32].

3. The contribution of the methodologies

3.1 Lean

3.1.1 In which industries

Lean and its strategies can eliminate all types of industrial waste [33]. Lean 
manufacturing has as a goal to eliminate waste and it succeeds in it without hav-
ing to define additional requirements of resources [34, 35]. However, it seems that 
except the manufacturing sector, which gave birth to the concept of lean, many 
more industries have been profited from its power.

3.1.2 In which fields

Lean manufacturing contributed in improving manufacturing operations, 
protecting the industrial jobs and lift customer satisfaction [36].

The appropriate implementation of lean, improves the quality and the produc-
tivity and reduces the amount of inventory and work processes [37].

Except the improvement in productivity, lean manages to level up customer and 
employers satisfaction [36, 38].

The study of [39], presented the implementation of lean in various types of 
industries and it managed to achieve various types of waste reduction, manufactur-
ing system design parameters and business value achievements.

In their study [40] concluded that despite the resistance to change in public 
organizations, the implementation of lean succeeded in the optimization of 
resources and the simplification of processes.
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In a study in health care services, [41], noticed that waste was eliminated and 
quality was maximized, benefiting the customers.

Public sector seemed to be a nice field to implement the thinking of lean, as 
there is many waste and the needs for better quality are more than before.

Therefore, continuous improvement approaches have been formally applied 
in the public sector all over the world, in an attempt to improve service quality 
and streamline processes, often in response to cuts in public expenditure budgets 
imposed by governments.

New Public Management (NPM), a new theory, emerged as the support-
ing doctrine to this policy, that advocated the imposition in the public sector of 
management techniques and practices drawn mainly from the private sector, as 
according to NPM greater market orientation would lead to better cost-efficiency, 
with public servants becoming responsive to customers, rather than clients and 
constituents, with the mechanisms for achieving policy objectives being mar-
ket driven.

A new effort that contributes in examining lean in the public sector is the “Lean 
in public sector” project (http://leaninpublicsector.org/). Launched in 2007, the 
aim of LIPS was to extend lean project management to public sector construction 
projects. Its scope is to include the application of lean thinking to government 
operations generally so that new facilities support, new and more effective ways of 
delivering government services.

Some of the successes of this project, include:

• Introducing the lean management philosophy and methods to Australia’s 
project alliancing.

• Following the pioneering work of the Finland’s Transportation Agency, a 
range of Finnish government organizations has successfully applied lean and 
Integrated Project Delivery (IPD) principles to over 35 projects since 2009 with 
more on the way.

• At the 2013 conference it was announced that the European Commission ruled 
against a challenge to the contract award of one of those Finnish projects, thus 
providing proof that integrated project delivery is legal under EU construction 
procurement regulations.

• In the US, the University of California, San Francisco (UCSF) has led in the 
development and testing of alternative contract structures and methods of 
aligning commercial interests, and this without multi-party contracts, which 
are not currently allowed for the university system.

• The California state university system and many community college systems 
are also successfully applying lean concepts and methods within the limits of 
current regulations.

3.2 Kaizen

Some examples of Kaizen implementation and success are presented in the 
Table 1.

It can be concluded that Kaizen has also been implemented in organizations of 
all business industries and provided valuable solutions.
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4. Conclusion

Having realized the potential of Kaizen and Lean, even big consulting organiza-
tions have dedicated many writing in presenting and exploring the methodologies. 
Consulting companies are organizations that provide professional services in other 
companies in the fields of marketing, financing, ICT, logistics, business plans etc. 
Some of the biggest consulting companies worldwide are: Deloitte, McKinsey, EY, 
Boston consulting company.

For example Deloitte has attempted to connect Lean with Industry 4.0* and has 
presented many other cases of lean implementation in several fields. Some links of 
relevant articles follow:

https://www2.deloitte.com/us/en/insights/focus/industry-4-0/digital-lean-
manufacturing.html

https://www2.deloitte.com/us/en/blog/human-capital-blog/2020/lean-
strategic-planning-design-thinking-agile-what-does-it-all-mean-in-becoming-
exponential-hr.html

https://www2.deloitte.com/content/dam/Deloitte/ca/Documents/life-sciences-
health-care/ca-en-life-sciences-health-care-lean-in-health-care.pdf.

https://www2.deloitte.com/us/en/insights/focus/industry-4-0/digital-lean-
manufacturing.html.

* Industry 4.0 is the concept of creating a digital enterprise by establishing 
digital technologies and integrates them with advanced production and operation 
techniques.

McKinsey, also a big consulting organization, has presented some analytical 
guides and presentation of the methodologies. Many of them are evident in finan-
cial institutions and the links of some follow:

https://www.mckinsey.com/business-functions/operations/our-insights/
the-work-of-leaders-in-a-lean-management-enterprise

Authors Industry Tools, actions Results

[42] Manufacturing foods 
product

5s Technique, team 
training

Decrease in quality rejections, reduction 
in change over times and increase in 
manufacturing activities.

[43] Industrian 
technology

Kaizen approach and 
lean thinking

Reduction in space used, material 
handling costs, lower scrap rates.

[44] Manufacturing 
industry

Six sigma, JIT Eliminate waste, increased sales.

[45] Manufacturing Kaizen event, 
inventory management 
Kaizen,

Reduced process time

[46] Public agricultural 
organization

Kaizen project, 5S, Process improvement, shorten work 
processes, decrease n financial expenses

[47] Semiconductor 
industry

Kaizen technique Cost reduction,

[48] Automobile 
assembly production 
line

Set-by-step kaizen 
procedure

Elimination of major functional 
problem, reduction in quality 
rejections, elimination of rework 
processes.

Table 1. 
Kaizen implementation examples and results.
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https://www.mckinsey.com/~/media/mckinsey/industries/consumer%20pack-
aged%20goods/our%20insights/the%20consumer%20sector%20in%202030%20
trends%20and%20questions%20to%20consider/2014_lean_management_enter-
prise_compendium.pdf

https://www.mckinsey.com/~/media/mckinsey/dotcom/client_service/finan-
cial%20services/latest%20thinking/reports/lean_management_new_frontiers_for_
financial_institutions.pdf

https://www.mckinsey.com/business-functions/operations/our-insights/
next-frontiers-for-lean

Digital lean
Digital lean is an example of the integration of digital technologies and lean 

principles It utilizes lean theory to decrease the waste in digital technology actions 
and processes.

Digital lean uses Industry 4.0 and other digital tools to create the appropriate 
information for all operations and processes. As data come in a high frequency way, 
it can be managed and directed in the appropriate resources.

Digital lean can be a valuable asset and some of its achievements are: reduced 
costs, improved quality and higher return on investment, compared with any other 
methodology that is implemented individually.

Lean Industry 4.0
A new concept deriving from the combination of lean and Industry 4.0 is 

presented.
The main scope of lean is to reduce waste in the value chain, focusing on client’s 

value and strengthening the role of the employees in all this process [3].
On the other hand, the basis of Industry 4.0 is the ability to quickly collect, 

process, analyze and exchange large data sets between machines. Thanks to modern 
technologies such as: Cyber-Physical Systems (CPS) or Internet of Things (IoT), it 
is possible to react faster and more flexibly to existing problems, but also to more 
efficient value creation processes, while reducing costs [49].

A suggested solution is the combination of the above concepts, in order to solve 
the problems that modern production faces. Despite, the significant differences, 
between the two concepts, they seem to have the same goal, to increase added 
value [50].

4.1 The present and future of the methodologies

Lean can provide solution in many fields and it is evident that even service 
companies embrace and appreciate it [51]. Lean reached functions that previously 
seemed quite difficult to transform. (management principles once known as lean 
manufacturing [52].

The new concept of lean management, which introduces the values of lean in 
the modern management, has been adopted by many organizations. It provides a 
roadmap that holds the organization (and the workflow) stable and able to solve all 
of the derived problems. The primary winner of these efforts is the customer and 
then consequently the organization.

Lean seems not to be a static methodology. It is still developing and could be a 
valuable solution for many enterprises [53]. Lean can be fitted in the rapid changing 
world, which seems to be even more intense after the COVID-19 crisis. The Toyota 
lean business system has managed to deliver: better quality, productivity, customer 
focus, innovation, employee engagement, profitability and even environmental 
sustainability [54]. Organizations should concentrate on involving all employees in 
the continuous improvement organizing appropriately the value stream and offer 



Lean Manufacturing

12

Author details

Vasileios Ismyrlis
Hellenic Statistical Authority, Edessa, Greece

*Address all correspondence to: vasismir@gmail.com

the ideal products and services for the customers. Money and profit should not be 
their main incentives, as customers have improved demands and there is intense 
competition.

Questions that challenge current entrepreneurship could be, how well large, 
modern organizations work as almost as old as management [52]. Problems that 
could affect organizations are: slower growth, debt burdens, aging workforces, 
mismatches between worker skills and available jobs.

There are successful organizations that attain a state of continuous improve-
ment. Their performance is consistent in the short and long run. However, it is not 
always effective for every organization to imitate best practices.

Hence, lean management system [13] could be in the forefront of the manage-
ment field, in order to provide valuable solutions. Its main aspect, which is to 
improve material flows, could be a valuable asset.

Lean can contribute in the appropriate integration of the technology field in 
the organizations, as it can provide valuable information with the customers’ 
feedback [54].

The lean system could assist information management system to solve their 
information flow problems. If the information provided is the essential and appro-
priate, the information system could be benefited and improve its performance.

The information gathered with many ways and directed appropriately, could be 
an instrument to link this information with direct customer needs and inform the 
relevant departments in an organization.

From all the cases and the thoughts about Lean reported in this study, it is 
evident, that it is a philosophy that can be an asset in the management field and the 
question is if the organizations could make the right choices and be benefit from its 
positive aspects.

© 2021 The Author(s). Licensee IntechOpen. This chapter is distributed under the terms 
of the Creative Commons Attribution License (http://creativecommons.org/licenses/
by/3.0), which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original work is properly cited. 
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