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Abstract. The ultimate objective of manufacturing industries is to increase
productivity with high quality. At present, many manufacturing companies are
facing problems such as high quality rejects, high inventories, long lead time of
production, high costs of production, and inability to cope with customer orders.
They have been trying to reduce the total cost and wastes across their supply chain
to remain competitive in the expanding global market. Hence, a collection of
reliable tools and techniques are vital for decreasing costs and wastes and for
providing effective services for customer demands. One of these techniques is
Kaizen. Kaizen which means continuous improvement according to the principle
of excellence which is a lean management model that envisages the participation
of all managers and employees in businesses. This model predicts that continuous
improvement should be made in every aspect of business and social life. Kaizen
studies provide great results with improvements in small steps. As a result of
Kaizen improvements, innovative results with small but sure steps have been
achieved. In this context, Success is achieved by placing process standards and
discipline with plan, do, check, take measure cycle that Kaizen in the business
management system.

In this study, Kaizen studies was applied in two areas in a large flour factory.
First, Conveyor Band System Development Project. Second one is Final Finished
Product Loading and Stacking Project. In this context, Conveyor Band System
Development Project; reviewing and analyzing the existing situation, proposing
and implementing improvement, and controlling and standardization the results.
In the Final Finished product and Stacking Workers Project, the examination and
analysis of the existing situation, the proposal and implementation of improve‐
ment and the checking of the results and the rules of procedure were investigated.
As a result of the research, a general evaluation is made about the Kaizen appli‐
cations in the flour factory and suggestions are presented.
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1 Introduction

The economic, cultural, political and financial globalization significantly enhanced the
company business opportunities and the level of competition faced by companies. So,
they tried to reduce their structural and production costs through continuous process
improvement and waste reduction by using management tools [1]. Businesses have
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started to operate in the global area depending on technological developments and
without borders of the countries [2]. It has become necessary for enterprises to adapt to
their environment to change their production systems and methods in order to be able
to compete and sustain their existence both nationally and globally. Otherwise, they will
not compete and their existence will be in danger. Today, when we look at the leading
companies in their sector, it is seen that they are the enterprises that best implement new
production approaches [3]. In this context, philosophy of lean which provides many
advantages to the users in the field is at the forefront.

Lean manufacturing is a manufacturing concept in which its ultimate goal is to
achieve efficient production through comprehensive approach to minimize wastes or
muda [4]. It literally means eliminating over production and excess inventory, eliminate
wasteful movement of material and human motion, waiting and delays, the need for
rework or corrections and wasteful process. It centers on excellence and continuous
improvement in manufacturing. It is the primary goal of this production system that all
the work done in the production process is the value-added business in which the
customers will be willing to pay money. It is also essential for all system components
to adopt and internalize this philosophy for lean manufacturing practice.

2 Lean Manufacturing

Businesses are increasingly in competitive to increase their sales since the early years
of industry history. While global competitive pressures are spreading throughout the
world, the survival of businesses depends on the ability to reduce production costs,
continuous improvement of products and the ability to keep up with changes in socio-
technological development. For this reason, lean manufacturing forms the basis of being
efficient, productive and perfect. Lean is not a new idea. Even though the term “lean”
has existed since the early seventies, the techniques can be traced much farther back to
ideas developed by Frederick W. Taylor, often called “The Father of Scientific Manage‐
ment.” In 1911, he published his methods of applying scientific analysis and testing to
manufacturing in a book called The Principles of Scientific Management. Japanese
companies used the concepts in this book to rebuild their businesses after World War
II. Among these companies, Toyota became particularly noted for its success in applying
the techniques, refining them in its automotive manufacturing process and renaming
them the Toyota Production System (TPS). Businesses around the world began to adopt
these practices in hopes of achieving the same results, and TPS became the model for
what would eventually be called lean manufacturing [5].

The production and management system that we call today “lean manufacturing”
was developed by engineers Eiji Toyoda and Taiichi Ohno in the Japanese Toyota busi‐
ness in the 1950s. Ohno has developed a production system with flexibility which can
be produced in numerous and varied quantities that can meet both low demand and
purified from muda in a slow growing economy. Lean production emerged and devel‐
oped as a whole new understanding of production based on the fundamental of lean
philosophy. Lean production system minimizes the elements such as defect, cost, inven‐
tory, labor, development process, production area, wastage and customer dissatisfaction
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which carries unnecessary elements in the structure. In other words, the lean manufac‐
turing system is a system that uses all the production factors flexibly, with zero waste,
if possible with the least resources, with the least costly and faultless production which
meeting customer demands and expectations [2]. One of the important features of lean
manufacturing is significant reduction in manufacturing costs resulting from least inputs
[3]. The main aim of lean thought is to reduce costs and ultimately provide excellent
value to customers by doing effective and efficiency analyzes of perfect processes that
reduced wastage. Businesses get a lot of advantages with lean manufacturing such as
improving productivity, improving quality, reducing costs, shortening product cycle
time, saving space, eliminating wastes, using energy efficiently, increasing employee
skills and motivations, improving customer satisfaction, improving documentation and
standardization. There are many techniques used in lean production. Lean production
techniques; value flow mapping, kaizen, individual suggestion system, jidoka, Poka-
Yoke, standard business, total productive maintenance, 5S, cellular production,
heijunka, visual factory/visual management, kanban and pull system, SMED and hoshin
kanri [3]. In the lean world, there are six kinds of waste in the manufacturing process [5];

Defect: When a defective part is shipped to the customer, the customer must waste
time and labor identifying the defect and returning the defective part to the OEM. The
OEM’s time and labor have been wasted in manufacturing the part.
Transport: The parts the OEM ships to the customer should only be what the customer
needs and should be undamaged at the time of delivery. When these conditions have
not been met, time and labor have been wasted for the OEM and the customer.
Timing: When the parts are shipped to the customer before the customer is ready to
receive them, time, labor, and other resources are wasted in storing the parts until they are
needed. Also, when the customer is ready to receive the part, the specifications for the
part may have changed. Again, in this case, the OEM’s time and labor have been wasted.
Waiting: This is the opposite of overproduction. When the customer must wait for a
parts shipment, the customer must divert manufacturing resources to other processes
and the OEM’s time and labor are wasted.
Overproduction: When an OEM produces more parts than the customer wants or parts
with features that the customer does not need, the OEM’s time and labor are wasted.
Motion: To save time, the amount of effort for a worker to perform a task must be
minimized. For example, effort is wasted when there is too much distance between
workstations, and a line worker must spend more time carrying a part between them.

All lean production techniques try to eliminate wastage by their own methods [6].
Application of lean manufacturing techniques is crucial for businesses which both in
phase of establishment and planning to pass for lean production. In the initial phase of
newly established businesses, if they adopt lean thoughts, many cost and many possible
problems that can be described as possible losses in the future can be prevented from
beginning. The adoption and implementation of lean manufacturing techniques within
the business is an important factor in achieving the objectives of the operator [7]. To
determine the value for a particular product is to identify the value flow of each product,
ensure continuous flow of value, enable the customer to pull the value from the manu‐
facturer, and pursue excellence [8];
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Value: A product or service that meets the customer’s needs and request at a certain
price.
Value Flow: Lean manufacturing accepts the system as a whole. It is a fact that
processes that do not create value in the system (wastage) are removed from the
process.
Flow: Producing as demanded and requested rather than producing more products. It
means taking into account the customer’s suggestions in shaping the product.
Pull: The product is manufactured when customer requested. The concept of pulling
is actually a production control system. It is to establish a balance between demand
and production and to provide a synchronized production. For this reason, the idea of
eliminating wastes from overproduction has developed in this system [9].
Excellence: Continuous improvement is provided in all areas of the production every
time since all faults are eliminated [10].

3 Kaizen

The lean manufacturing system has been accepted worldwide and has been successfully
implemented by many companies and still being implemented. The principle of excellence
from the five basic principles of this system is an indication that the lean production system
is essentially at the top of its reach. The principle of excellence refers to the fact that there
is no end as is the beginning of the work done in the lean production system and contin‐
uous development. Businesses are forced to adhere to this principle in today’s world
because intense competition environment and continuous and rapid change. Otherwise, the
companies will not be able to keep up with change and competition and will have to stop
their activities. Therefore, kaizen which are one of the lean manufacturing techniques that
envisage continuous development in simple studies at the crucial stage and it is necessary
to give importance to these studies at a high level. Even if it is small, continuous improve‐
ment work is the main element that fulfills the principle of excellence in a lean journey.
Companies wishing to achieve perfection must continue to do better and adopt continual
action. Kaizen application is a lean production technique that feeds the principle of perfec‐
tion the most because it involves continuous improvement works.

Kaizen (Ky ‘ zen) is a Japanese term that means continuous improvement in Japanese,
taken from words ‘Kai’, which means continuous and ‘zen’ which means improvement.
Some translate ‘Kai’ to mean change and ‘zen’ to mean good, or for the better [11]. This
approach requires that this phenomenon be applied to all aspects of life, both social and
business life and advocate for continuous development. Although various authors refer to
various key aspects of kaizen, most of them are combined in the following three features.

1. Kaizen is continuous. It includes endless journey through quality and efficiency
works.

2. It follows gradual ways due to structure and managers start with organizational
changes or technological innovations.

3. It is participant. With the participation of employees, improvement works continue
at every stage of the process [12].
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All over the world the Kaizen techniques have been particularly distinguished as the
best methods of performance improvement within companies since the implementing
costs were minimal. It is nowadays more than ever that the relationship between manager
and employee is crucial and the Kaizen techniques have a major contribution to the
reinforcement of this relationship since the achievements of a company are the result of
the mixed efforts of each employee. These methods bring together all the employees of
the company ensuring the improvement of the communication process and the rein‐
forcement of the feeling of membership [13]. The Kaizen management originates in the
best Japanese management practices and is dedicated to the improvement of produc‐
tivity, efficiency, quality and, in general, of business excellence. The Kaizen methods
are internationally acknowledged as methods of continuous improvement, through small
steps, of the economical results of companies. The small improvements applied to key
processes will generate the major multiplication of the company’s profit while consti‐
tuting a secure way to obtain the clients’ loyalty/fidelity. [14]. Kaizen works seem to be
small but it has always produced striking results with its effects. Kaizen is executed with
plan, build, control and take measure steps and become internalized as a culture of the
company along with permanent standards and discipline [15]. It is necessary to provide
3 basic conditions for Kaizen to take place. These are;

• Improving human resources: Human resources are the most valuable asset of an
organization. It is people who do everything. Every worker must be made part of
continuous improvement activities. Employees should be supported with in-service
training to provide problem solving and the results should be standardized to avoid
encountering the problem after problem is solved.

• Finding the current situation inadequate: There many areas to be developed even in
the most functioning system. No system is completely perfect. The system should be
developed daily with small and frequent steps.

• Using problem-solving techniques in a widespread way: Determined problems need
to solve to make improvements. Some tools and techniques need to be used to solve
these problems and troubles. In this context, These are effective problem solving
techniques which expressed as seven statistical tools used in problem solving. These
tools are; histograms, control tables, scatter diagrams, cause result diagrams, graphs,
control charts and pareto diagrams.

Kaizen which is a continuous improvement process that empowers people to use
their talents and capacities at the point of use and can be used to solve work related,
workflow problems or other work related issues. Looking at how employees do their
jobs based on quantitative analysis will be a good starting point in the kaizen process.
In addition, it will be provided to determine wastage by taking time and work surveys
about the tasks by receiving help and information from workers and managers [16]. The
general steps to be taken to carry out an Kaizen event are as follows;

1. Choice of problem
2. Examination of current situation
3. Analysis of causes
4. Proposal for improvement
5. Implementation of improvements
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6. Checking the results
7. Regulation of working rules
8. Standartization.

The PDCA cycle is a system to ensure the continuation of the kaizen principles. It
is a vital part of the process. Plan Do Check Act (PDCA) is a framework that provides
a methodical approach to problem solving and continuous improvement. Shewhart and
Deming advocated PDCA concept for productivity management, and continuous quality
improvement of process and products. PDCA is the “golden cycle for improvement”.
PDCA wheel should be considered a never-ending cycle for improvement towards an
ideal condition [17].

Plan is to establish objectives and process or countermeasures with expected
outcome based on the past performances or future forecasting of work.

Do is to implement the processes or countermeasures planed.
Check is to measure the effectiveness or achievement of processes or countermeas‐

ures planed between the actual results and expected results to ascertain any differences.
Act is to analyze the differences to identify the causes of “Gap”, and take necessary

action to improve changes.
The hierarchical structure of participating in kaizen studies according to I [18] is

given in Table 1 below.

Table 1. Hierarchical structure of participation in kaizen studies (Imai, 2987;7)

Senior management Middle stage
management and staff

Supervisors Workers

It is determined to launch
KAIZEN as a company
strategy

It spreads and executes
its goals through policy
diffusion and inter-
functional activities
determined by senior
management

Use KAIZEN in
functional roles

It participates in
KAIZEN with its
suggestion system and
small group activities

It provides support and
direction to KAIZEN by
providing resources

KAIZEN is used in
functional activities

Prepare plans for
KAIZEN and guide
workers

Apply discipline at work

It creates policy and
inter-functional goals for
the KAIZEN

It establishes standards,
protects and improves
standards

It strengthens
communication with
employees and provides
high morale

constantly improves
himself in order to solve
the problems better

It conducts policy
dissemination and audits
to achieve its KAIZEN
goals

KAİZEN consciousness
is given for employees
with training programs

Kalite çemberleri gibi
küçük grup çalışmalarını
ve bireysel öneri
sistemlerini destekler

Develops talent and
experience with cross-
training activities

Establish systems,
processes and structures
for KAIZEN

Helps employees to
develop their skills and
problem solving tools

Provides discipline in the
workplace

It constitutes the
KAIZEN
recommendations
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When examined Table 1, it can be seen that the Kaizen activities are carried out with
the involvement of employees at all levels of the company and that each level of the
business has its own responsibilities and duties.

For example; senior management should be committed to launching the company as
a corporate strategy and mid-level management will disseminate and manage its goals
with policy and inter-functional activities as determined by senior management. While
Supervisors use KAIZEN in functional roles, workers participate in kaizen with sugges‐
tion system and small group activities. It is nowadays more than ever that the relationship
between manager and employee is crucial and the Kaizen technique have a major contri‐
bution to the reinforcement of this relationship since the achievements of a company are
the results of the mixed efforts of each employee. These methods bring together all the
employees of the company ensuring the improvement of the communication process
and the reinforcement of the feeling of membership.

4 An Applicatıon of Kaizen

Kaizen constitutes a notion based on the concept of continuous improvement in which
no operation/process has taken its final state and can reach even greater perfection. It is
kaizen studies that contribute the most to the perspective of lean manufacturing, elimi‐
nating wastes and taking continuous steps towards excellence. In this context, it was
decided to implement two kaizen projects after the opinions obtained from the
employees through the individual recommendation system after the value flow mapping
in the flour mill. The kaizen projects are examined by analyzing the current situation,
suggesting and applying improvements, checking the results and ruling phases. These
kaizen projects are;

• Conveyor Band System Development Project
• Final Finished Product Loading and Stacking Project

4.1 Conveyor Band System Development Project

Following the suggestions from the employees related to the conveyors carried by the
wheat in the factory, the details of the project that was developed and applied after the
results of the studies and examinations are given below.

Stage 1 - Existing Situation Examination and Analysis
Wheat which transported on conveyor corrodes conveyor’s sheet metal over time. It
forms deformations and holes through the conveyors. It causes both an ugly image and
the spillage of wheat. Besides, the cost of the change of the conveyor’s sheet metal
together with the deformation occurs. The wheat poured into the conveyor accumulates
which in some cases interferes with the operation of the conveyor and stops the system.
Figure 1 below shows the existing conveyor screens, and Fig. 2 shows the location
images with deformation in the conveyors. As shown in Fig. 1 below, the sheet base is
used in the existing conveyor. As shown in Fig. 2, patches are applied to the deformations
that occur due to the wear of the sheet metal.
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Current Conveyor Current Conveyor’s Sheet Metal

Fig. 1. Current conveyor view

Fig. 2. Deformed location views on current conveyors

The project was carried out by the production managers and the technical team
together. Abrasion resistant material was decided instead of the sheet material used in
the conveyor. At this point fiber material which is a plastic derivative to be used effec‐
tively, was supplied and applied to the system after market research. In addition, small
gaps were added to the chains to prevent spilled wheat from clogging and stopping the
system. Figure 3 below shows the fiber material and the small reservoirs.
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New Conveyor                              Small Reservoir

Fiber Material

Fig. 3. Fiber material and small reservoir used in new conveyor

With the new application, fiber material is replaced fiber material instead of the sheet
metal in the area where the wheat passes and the abrasion of conveyors was prevented,
wasting of product and noisy was also eliminated. Along with the newly added reservoir,
spilled wheat was prevented from accumulating on the conveyor and the occurrence of
fault condition was also prevented. Thanks to these improvements, zero material waste
of lean production contributed to zero failure rate targets.

Stage 3 - Checking and Standardization the Results The control of the results of the
newly implemented system was carried out in a total of 4 areas. These are;

• Product Quality
• Production capacity
• Discard - Non-Sanitary Wastage Ratio
• Workmanship

When examining the effect of these 4 areas of the new system, it is seen that there
is no change in the negative direction of the quality of the product and that the
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manufacturing of the indirect production capacity is positively affected by the addition
of the new small reservoir. In addition, non-sanitary wastage ratio was eliminated after
changing fiber material. There has been no change in the workmanship required for the
operation of the system. The system has been integrated with the production and tech‐
nical team and the system has been internalized for the following conveyors.

4.2 Final Finished Product Loading and Stacking Project

In line with the opinions obtained from the employees through the suggestion system,
a process of kaizen was carried out at this point by examining the processes of preparing
and storing the final products formed after the packaging machine and the packaging
machine.

Stage 1 - Current Situation Examination and Analysis
In the current situation, the final products in the production schedule are collected from
the package, then reloaded when the vehicle arrives. The packaging machine and
example of stacking after packaging are shown in Fig. 4.

Packaging Machine Stacking After Packaging

Fig. 4. Packing machine and stacking after packaging

The process shown in Fig. 5 below is graphically illustrated.
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Big Flour 
Silo

Packing 
Silo

Packing

Taking 
Stowing 

(Labor+sto
ck area)

Stowing and 
loading truck with 

conveyor when 
truck arrives 

(Labor)

Fig. 5. Packing system current process

As seen in Fig. 5, in the current process, the product comes from the large flour silos
to the packaging silos and then the packaging process takes place. Then packed products
are stacked and loaded when truck arrives for loading. Furthermore, waste of labor arises
for stacking and breaking the stack.

Stage 2 - Suggestion and Application of Improvement
The new process steps shown in Fig. 6 below are seen.

Big Flour Silo Packing Silo

Packing

(When truck comes)
Loading truck directly by 

Cconveyor

Fig. 6. Recommended process for packaging system

According to the proposed new process (Fig. 6), it will come to the position where
the truck can be loaded directly by the conveyor after the package, and loss of labor will
be prevented along with waste of waiting time. This recommended process was imple‐
mented in the factory and achieved positive results. The project was carried out by the
production managers and the technical team together. Figure 7 below shows the new
process images.
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Conveyor After Packing Conveyor After Packing

Passing Downstairs by Conveyor Conveyor Truck Connection

Overall view of conveyor truck connection

Fig. 7. New process after packaging

As can be seen in Fig. 7 above, the products are loaded into the truck together with
the immediate delivery conveyors and the stacking labor was eliminated. The benefits
gained with this new process include;

1. Savings from workers who install packed flour (Zero labor loss/6 staff saving)
2. Saving space by getting rid of packed flour stock (Zero stock/1000 m2).
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Provision of these benefits has contributed to the goal of reducing all elements
causing lean production to the highest possible level. Packaging will not work if there
is no transportation vehicle. A safety stock is provided to prevent the vehicle from
waiting in case of malfunction of the machines. When we talked with the factory official,
we have been informed that this situation may not be very frequent at least once in the
past. The workforce change that will emerge in the new process is shown in Fig. 8 below.

0

2

4

6

8

10

3

9

Future Situation

Labor

Min.

Current Situation

Fig. 8. Current and future situation

As can be seen in Fig. 8, the current labor required for packaging and after packaging
is reduced from 9 to 3. Moreover, with the removal of the stacking area, savings of about
1000 m2 have been achieved, contributing to zero labor costs, zero redundant process,
zero stock targets of lean production.

Stage 3 - Checking and Standardization the Results
The control of the results of the newly implemented system has been carried out in 4
areas. These;

• Product Quality
• Production capacity
• Discard - Non-Sanitary Wastage Ratio
• Labor.

When the new process is examined, it has been observed that there is no change in
the quality in terms of product quality, production capacity and scrap rate. In the case
of labor, 6 personnel were saved in the positive direction. The new application has been
internalized to be applied consistently in the subsequent production process by stand‐
ardizing the production process flow along with the production planning authorities with
the staff updates at the required amount of labor.

5 Results and Conclusion

Kaizen is a strategic instrument which is used to achieve and overcome the company’s
objectives. Kaizen provides a tool to adapt to the global competition by eliminating
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waste in the process of production, changing corporative culture and encouraging cross-
functional links between the managerial staff and production workers, as well as
combining between top down and bottom up management.

The kaizen applications were applied in the flour factory and productive results were
achieved in our study. In this context, two projects were planned and applied. With the
conveyor band system project wheat carried on the conveyor causes the deformation
and holes to be formed by the corrugation of the conveyor band over time. This causes
both an ugly appearance and the spillage of wheat. As a consequence of this situation,
the cost of changing the conveyors, the high noisy working environment and the accu‐
mulation of the wheat poured into the conveyor and even in some cases the obstacles to
the operation of the conveyor and the stopping of the system are encountered. With the
Kaizen operation, fiber material was replaced instead of sheet metal where the wheat
passes thus preventing the conveyors from being corrugation. Along with the newly
added reservoir, spilled wheat was prevented from accumulating on the conveyor and
the occurrence of the fault condition has been eliminated. Thus, conveyor replacement
and repair costs (zero material loss), fault condition (zero time loss), scrap (zero material
loss) and noisy working environment have been eliminated. With the final product
loading and stacking project, applications were carried out and successful results were
obtained in the fields of stacking labor and area allocation for stock. With the Kaizen
operation, the conveyors after the packing together with the conveying of the packed
flour by means of the direct loading of the products into the truck were saved 6 staff
savings (zero work loss) and 1000 square meters of area saving (zero stock) by getting
rid of the unpacked flour.

With this study, the main objectives of lean production; many advantages such as
zero inventory, zero time loss, zero work loss, zero material loss, zero wait, zero unnec‐
essary movement, zero stationery work and expenditures, zero defect production and
zero excess process loss are obtained. It is necessary to continue the work in a stable
manner in all areas of business from the point of the never-ending improvement works
of the principle of excellence. In addition, one of the most important conditions for
sustainable lean practices to be able to continue in a stable manner is to give importance
to full participation of employees and full support of management. In addition, it is
important that lean production practices can be implemented in a planned manner in all
areas of the plant.
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