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MANUFACTURY EFFECTIVENESS 

IMPROVING USING LEAN AND 5S 

METHOD  
 

Abstract: At present, the customers become privileged 

because production and the number of producers 

exceed the needs of customers. Therefore, 

manufacturers need to examine the needs and 

preferences of customers, dealing with the constant 

development of products in order to remain competitive 

in the market. Lean manufacturing is a set of methods 

and techniques aimed to the fullest extent possible to 

reduce all losses incurred during the manufacturing 

and all processes in the company. 
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1. INTRODUCTION  
 

Start of industrialization is linked to 

the research of Robert Taylor and the 

division of labor and the movement of 

people in the labor process. However, 

research shows that industrialization 

occurred much earlier, in Genoa in the 
production of ships. According to records, 

the Genoa shipyard every day ended up a 

ship. The next important step in the history 

of industrialization was the need for 

standardization of elements. First 

standardized modified parts have appeared 

in the manufacture of guns in the 

nineteenth century. Since then, 

standardization occupies an important 

place in industrialization [1]. Today there 

are a variety of international institutions 

which provide standards for all products 
and processes in a company that must be 

met if a company wants to operate 

successfully. 

It is widely recognized that the most 

responsible for the breakdown of mass 

production was a fantastic success Henry 

Ford in the automobile industry. Cycle 

tyme of production is, due to the 

introduction of assembly line, several 

times less and increased productivity with 

reduced costs and increased 

standardization. 

Today, the customers become 

privileged because production and the 

number of producers exceed the needs of 

customers. Therefore, manufacturers need 

to examine the needs and preferences of 

customers, dealing with the constant 

development of products in order to 
remain competitive in the market [2]. Due 

to globalization, customers can choose 

products from around the world, so fight 

for customers is no longer at the state than 

at the global level. In search of bigger 

profits worldwide manufacturers move 

production to undeveloped countries where 

unskilled workers are paid twenty times 

lower than in developed countries. They 

do not respect the environment protection 

measures, or sustainable development. 
 

 

2. LEAN DEFINITION  
 

LEAN is a word that comes from the 

English language, and here the 
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terminology used in the field of 

organization and management. The word 

translates as: skinny, tight, slim. By 

analogy LEAN means "slender" factory 

that minimizes losses during the 

manufacturing process. Lean 

manufacturing is a set of methods and 
techniques aimed to the fullest extent 

possible to reduce all losses incurred 

during the manufacturing and all processes 

in the company. At the beginning of the 

LEAN terminology was tied exclusively to 

production. After several years of 

attempting to introduce a concept of 

LEAN into manufacturing processes in the 

U.S. automovite industry, led to the 

conclusion that such a thing is impossible. 

To LEAN had the full effect it is necessary 

to adjust the whole company's philosophy 
of continuous improvement of 

manufacturing processes and eliminate 

unnecessary costs. It is necessary that 

everyone, from top management to the 

workers at the facility, know the essence of 

LEAN and are committed to its 

implementation. Then is thing about 

LEAN enterprise, not just the production 

of LEAN elements. 

 

2.1 History of LEAN 
LEAN such terms are defined by two 

professors from MIT (Massachusetts 

Institute of Technology) James Womack 

and Daniel Jones in 1992. In the book 

"The Machine that Changed the World." 

Writing the book was initiated by a six-

week work in TOYOTA plant in Japan. 

Research has continued in the United 

States and took another five years and cost 

more important than the $ 5 million [3]. 

It was only in the early 90's of the last 
century American experts have realized 

the superiority of Japanese cars in terms of 

quality, and reduced waiting time for 

delivery of the finished car. After 

consultation with Toyota, experts went to 

Japan to see the miracle of production that 

wasn't destabilized by oil strikes or by the 

global recession that ruled the '80s and set 

back almost all U.S. companies.  

TPS began to develop shortly after the 

Second world war. Japan was still an 

underdeveloped country with a devastated 

infrastructure, and Toyota had a debt eight 

times higher than the value of the 

company. The state has banned the 
company Toyota to dismiss workers. In 

order to reduce debt and increase capital 

turnover, Toyota had to completely change 

the system operation. Immediately 

crystallized three premises that triggered 

TPS: 

 all during the production process 

which does not contribute to the 

value of the final product should 

be removed from the process,  

 reduce as much as possible 
duration of the product 

production cycle and reduce the 

cost of unfinished production, and 

thereby increase the flexibility of 

the system,  

 do not produce products for 

which there is no buyer. Make a 

product that the customer wants it 

as soon as possible environment. 

To fineness could be achieved, Toyota 

managers had to go to production plants, 

analyze the state of them and try to 
improve production as much as possible. 

After months of analysis of the system, 

then the main managers of Toyota Taiichi 

Ohno and Eiji Toyoda, decided to change 

the rules in the auto industry. Birth of a 

new production system at Toyota's 

manufacturing plant is preceded by a six-

week visit Toyota's manager of Ford's 

factories in the United States in 1949. 

Ohno and Toyoda have already noticed 

problems in Ford's factories. At first they 
were thrilled by speed of production and 

technological development of the 

American automobile industry. Soon the 

excitement subsided and there was a lot of 

inconsistencies and problems in 

production. Such production is needed re-

engineering, and managers from Toyota 

then realized how. Ohno and Toyoda have 
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realized that they can not compete with 

U.S. giants such as Ford and General 

Motors and their access to economies of 

scale, but also noted that while the 

privileged position of manufacturers in 

relation to the customer's slowly passing 

by. This meant that customers are 
becoming more demanding, and they did 

not want to wait so to get the product for 

which they paid. 

 

2.2 Human aspects in LEAN 

manufacturing 

At the beginning of the automotive 

industry, the car was only a matter of 

prestige, and it was seen more as a 

valuable toy than a necessity to a man that 

goes away quickly and efficiently conduct 

business. Production of the car was a 
dispute with the workers who were 

absolutely knowledgeable in automobile 

production, and almost every one of them 

knew the entire automobile manufacturing. 

These workers were extremely expensive 

because their training took years and a lot 

has been invested in order to obtain such 

experts. 

Simplification of work and increase 

the plant's capacity by several times 

leading to mass production, and then 
economies becomes more important. By 

ordering the increasing amounts of 

subcontractors, cost of parts per unit 

decreases, and therefore the prices of cars 

that become accessible to almost everyone. 

Then demand goes far exceeds the 

production capacity. However, Ford has 

totally ignored the human aspect of 

production. The workers were unskilled, 

unhappy with the working conditions.  

The concept of LEAN workers 
constantly learning, so if you reach a 

maximum at a work unit cross to the other 

and so on. This provides us with a flexible 

workers and the production process is 

constantly improving. Ohno and Toyoda 

have seen problems with the U.S. 

competition and set a completely different 

strategy [4]. They went from the paradigm 

that the workers are their biggest 

advantage, and need to be constantly 

educated workers, and at the same time 

working in small teams, to bring about 

synergistic effects among workers. This 

created the principle of working units 

(cells), in which income of material was  
continuous, a team of workers who process 

the material flexible in order to allow flow 

of materials. 

Stimulation and support of staff are 

focused on process improvement, while 

control leads to output and results. LEAN 

concept emphasizes the role of managers 

in supporting and stimulating the efforts of 

employees, which are aimed at improving 

the process. It is important to note that the 

manager must develop a process - oriented 

criteria. The manager of control type, on 
the other hand, observed effect only based 

on a criteria oriented on the results. What 

in Toyota's management noticed was that 

the workers of the company are the 

greatest advantage over the competition. 

They started out by listening to and 

enforcement of the ideas initiated by the 

workers. Then it develops thinking of (P) 

and (R) criteria (Figure No. 1) . 

 

 
Figure 1 – Process oriented criteria (P) 

towards criteria oriented on results (R) 

 

Results LEAN as a concept and 

process-oriented management thinking is 

[5, 6]:  

 better and unobtrusive discipline, 

 better time management,  

 better communication and respect 

between manager-employee,  

 development of skills of 

employees,  
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 participation and involvement of 

workers in new projects,  

 increase morale and positive 

atmosphere in the company.  

 

2.3 Basic principles of LEAN 

LEAN concept to production systems 
is based on the design of production 

processes of work that are relevant, 

flexible, consistent and sustainable in time 

and space. The labor force is predictable 

and entrepreneurial. LEAN creates a 

production system based on real customer 

needs and continuous improvement in all 

work processes. This develops and 

empowers the workforce to use LEAN 

tools and methods necessary for the 

achievement of the objective function of 
the production system. This requires 

people to change their behavior and who 

have the ability, skill, knowledge and will. 

For the implementation of LEAN concept 

in production systems need to have the 

ability and the will, and leads to (1) the 

manner of conduct LEAN behavior and (2) 

ways of thinking-LEAN thinking.  

The basic preconditions for the 

creation of an environment LEAN 

concepts are:  

 LEAN behavior management 
structure, 

 LEAN opinion of management 

structure and other employees. 

These results are the consequence of a 

company's competitiveness in the market 

and hence higher profits, which in part has 

to invest in growth companies, and other 

reward good work of employees in the 

company. 

Construction of the LEAN concept in 

production systems depends on the 
equipment sharing top management. If he 

is cleared of the dilemmas in dealing with 

work processes that do not provide value 

to the product, then it is advisable that 

starts at this time. LEAN manufacturing 

systems can create a LEAN leader. LEAN 

thinking, in fact, generates a substance 

LEAN approach within five key principles 

and shows how the concept of productivity 

and success can be expanded beyond the 

capability of mass production with any 

organization in any country . 

Losses are easy to remember and 

explain, not permanent, and seamlessly 

and easily create and acquire. Therefore, 
they must operate in all organizations, 

even those that are doing well [7]. LEAN 

thinking can be described as the ability of 

people to come up with effective and 

efficient solutions that provide profit 

organization, and satisfaction of workers 

and consumers.  

Five key principles of LEAN concepts 

are: 

1) Define VALUE- defining product 

value, 

2) Identify the VALUE STREAM- 
determining the value of flows, 

3) Create VALUE FLOW- value 

creation flows, 

4) Establish PULL - introducing the 

principle of " drawing ", 

5) Seek PERFECTION - striving for 

perfection. 

 

 

3. TOOLS OF LEAN CONCEPT 
 

 As has been repeatedly pointed out, 

lean manufacturing is based on the 

constant search for and elimination of 

losses. The value is defined by the 

customer's point of view. Therefore, all the 

methods and techniques of lean 

manufacturing are aimed at constantly 

losses removing. The value is defined by 

the customer's point of view. When you 
have identified the main sources and 

causes of losses in the operation of 

production systems, measures for their 

recovery and improvement of the business, 

with the help of Kaizen activities, includes 

a set of established methods and tools in 

the process of LEAN concept. This major 

planning is exercised by managers, and 

monitoring and regulation to carry out the 

plan by managers at lower levels of the 
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company, to the employees. 

 

3.1 Kaizen – Continual improvement 

Kaizen is a Japanese philosophy that 

focuses on continuous improvement not 

only in economy but also in real life. If 

you apply the Kaizen philosophy in the 
workplace, we can see that Kaizen 

activities may constantly working to 

improve all aspects of the production level 

to managerial level, and the general 

manager to the workers on the production 

line [8]. By improving standardized 

activities and processes, Kaizen aims to 

eliminate waste. Kaizen methodology 

includes facilitating and monitoring of 

changes and then make adjustments. The 

word comes from the Japanese word "kai" 

which means change, and "Zen" meaning 
realize or gain wisdom. The meaning of 

Kaizen is: change for the better or 

continuous improvement.  

 
 

Figure 2 - Kaizen 

 

The aim of the Kaizen is to eliminate 

the harmful activity during value adding. 

Kaizen usually identifies the improvement 
of production, but it can be applied to sales 

and service activities. 

 

3.2 Just in time (JIT) 

Just in time - the concept of 

production and procurement that leds to a  

principle - part of the installation of the 

required production process only in the 

moment in which the part is to be installed 

(before or after). This method of 

production and logistical support is 

achieved by precise planning of production 
and distribution chain management. The 

aim is to reduce inventory and 

transportation costs. Just In Time began to 

apply more in Ford's factories but praf 

recognition received only 70. of the last 

century. Inventories exist because the parts 

purchased before they are really needed. 

Production planning is based on two 
principles: 

1) Pull principle - the principle of 

pushing, 

2) Push the principle - the principle 

of drawing. 

LEAN concept favors “pull principle”, 

but only in extreme cases and the 

combination of the two. Inventories and 

supplies - the subject of work pushing 

through production (push) which is a 

traditional way of keeping the work 

process.  
More modern, more efficient and 

more economical way is system of 

drawing (pull). It refers to pull only the 

required quantities of items of work 

through the production process according 

to the requirements and needs of customers 

and the principle of JIT.  

JIT tool works on the principle of pull. 

Benefits of JIT : 

 cost reduction, 

 improved quality, 

 smaller space, 

 reduced delay, 

 increased productivity, 

 greater flexibility. 

 

3.3 Kanban planning 

Kanban is a Japanese word that 

translated mean cards. The cards are 

attached to the containers containing 

certain necessary parts production. Only 

when parts of the container are started to 
be used in the production process, the 

container is removed the card and placed 

on the board. When the card is inserted in 

the signaling panel, it is a signal that the 

new quantity of parts required production. 

With this system avoids the loss of the 

fundamental - overproduction. Kanban can 

be a card, a visual display, ie. anything that 
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gives the signal to start production of a 

certain part. 

There are five basic information that 

kanban cards must contain: part number, 

description, quantity and item additions. 

Kanban system supports the theory of 

division of labor. Operators of material 
need don’ worry about supplementing 

kanban containers, while workers on the 

assembly should you spend less time 

making necessary parts and any 

unnecessary movements. This is achieved 

by locating a good place where it will be 

placed in containers and how. The best 

location is at hand when a worker that is 

not behind back. Signalization is extremely 

important in the Kanban system. Each 

position is equipped with visual signals - a 

kind of semaphore is set high to material 
handlers can easily notice a change. 

 

3.4 Standardization of work 

Standardized work means that 

manufacturing processes and procedures 

that describe the stages in the production 

must be detailed and very well defined. 

The procedures must clearly and visually 

describe how to perform the operation. In 

this way, variations are reduced in the 

production process. If the procedures are 
not clear, employees may have the wrong 

conclusions as to carry out the operation, 

while still making mistakes on part 

processing. The high level of 

standardization of the process allows the 

company to easily expand capacity without 

disturbing production. Procedures 

standardized operations, in lean 

manufacturing, are far more detailed than 

what is required by ISO9001: 2001 

standards, especially in areas that explain 
the movement of workers, the outcome of 

the surgery and the next step. 

In lean manufacturing standardized 

work has several key elements. These are: 

1) sequence of standardized 

operations, 

2) standardized time, 

3) standardized supplies. 

3.5 Arraging of workspace by 5S  

5S method is a set of rules for 

organizing the workspace. 5S is certainly 

the most recognizable tool LEAN concept, 

because it is the easiest to implement and 

the results are visible almost immediately. 

Through 5S rules, organizing of the 
workspace is easier to all employees, by 

explaining LEAN concept of eliminating 

losses in the company. The term 5S is the 

acronym of Japanese terms: Seiri-sorting, 

Seiton - orderliness, Seiso - Cleanliness, 

Seikeco - perfection and Shitsuke - 

discipline. The term became 5S is the 

acronym for the phrases of English: Sort, 

Set in order, Shine, Standardize and 

Susatin. 

 

3.6 Total productive maintainance 
Machine failures are one of the 

biggest problems in lean manufacturing. 

Reliability of equipment in production 

plants is extremely important because it is 

sufficient that one machine fails, and to 

come to a stop the entire production line. 

An important tool to minimize the 

occurrence of failures in the production 

process is Total Productive Maintenance 

[9, 10]. Lean manufacturing aims at 100% 

reliability and availability of equipment. 
Total Productive Maintenance has three 

components:  

1) preventive maintenance,  

2) corrective maintenance,  

3) prevention in maintenance. 

TPM is very difficult to realize, for 

two reasons. The first reason is because it 

requires absolute commitment of the 

whole company, and the other reason is the 

time to implement because the TPM takes 

a lot of time. What we pursued is the 
maintenance of autonomous machines. By 

this is meant: cleaning, lubrication of 

machines and the similar [11, 12]. 

 

3.7 Jidoka on source 

Jidoka - means that quality should be 

an integral part of the production process. 

In this way it is possible, to a great extent, 
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not even permitted to come up to the 

defect of the product. However, if there is 

a defect, it will be observed much earlier 

in the process [13]. The main principles of 

Jidoka methodology are: 

1) direct interaction, 

2) control of source, 
3) clear responsibility, 

4) poka yoke, 

5) purposely shut down. 

 

3.8 Poka yoke 

Poka Yoke is another method for 

preventing errors in the manufacture. Poka 

in the Japanese language, the freer 

translation error means (direct translation 

would mean crazy) and Yoke means 

prevention. These two words loosely 

translated would mean protection of 
mistakes. Poka Yoke devices that do not 

allow that there is an error by the workers. 

Workers do not like boring simple 

repetitive tasks, but they have to do. Then 

use Poka Yoke devices in order not to 

allow just such a process failure occurs.  

 

3.9 SMED 

SMED stands for Single Minute 

Exchange from Die Of a technique and 

means of reducing the time of change and 
adjustment tools in flexible machines. This 

means that each operator must be trained 

to perform autonomous amendment for as 

short a time period and as easy as possible. 

SMED is composed of two types of 

events: internal and external. Internal 

activities mean that the machine is stopped 

and external are performed while the 

machine is in operation. Internal activities 

generally include the following activities: 

finding and adjusting tools for the next 
series, checking functionality, cleaning 

etc.. The idea of external activity is to get 

as many different settings done before 

stopping the machine. 

 

3.10 Visual management 

Visual management is a technique that 

ensures that all employees in a company 

through the information presented in visual 

form can not understand the state of the 

process. Great communication table of 

manufacturing facilities are far better 

communication than written reports, and 

should be used as often as possible.  

Airports and hospitals are a real 
example of how the visual management. 

All roads and information are presented 

through a variety of boards. Similarly, over 

the air table can display a variety of 

information that is essential for the 

production system.Visual presentation of 

information are obvious, cause less 

controversy than words, more clearly 

describe the situation, it's easier to 

remember, simplifying orientation and so 

on. 

 
 

4. IMPLEMENTATION OF 5S IN 

MANUFACTURING 

 
To view the closer the initial 

implementation of the 5S process tools in 

the production system, such as is given to 

a production entity. 

Considering the large portfolio of 

customers and one of their requirements 

the company has embarked on a project 

implementing LEAN methods and tools in 

order to improve the efficiency of the 

overall system. 

The first step in implementation is a 
one-hour training - meeting with all 

employees in the company, to enable them 

to make better display the LEAN concept, 

utility and importance of implementing the 

5S system in a manufacturing 

environment.  

Employees of the company are 

divided into teams which consisted of 3 or 

5 members, and each of the three 

production plants are divided into zones. 

The first separate meeting with teams, 

selected the names of them. It is 
anticipated that the most innovative team 

on a monthly basis to be awarded so that 

the whole process of implementation tools 
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5S received one form of competition. 

Teams are also being represented and 

the "red card" (Red tag) that are filled in 

identifying (1S) and the relocation of the 

unnecessary parts of the workspace (see 

Figure 4).  

Also are designed yellow cards for 
introduction of TPM; workers put cards on 

the machine/device which has been 

observed the need for interventions 

maintenance services (cleaning, repairs, 

adjustments, etc. - Figure 3). 

 

  
Figure 3 – Red and yellow ID card 

 

In order to monitor the effectiveness 

of work teams in certain areas, monthly 

audits are carried out, for each production 

unit (zone). Questions on the audit are 

rated 1 to 5, and the final result is 

"intensified" pentagonal diagram indicated 

in Figure 4. 

 

 
Figure 4 – Diagram for following of 

activities in meanwhile audit 

 

In the second and third step (2S and 

3S) on the staff lines to create a table 

which was positioned just requires a tool 

which is regularly used in the work 

operations. Contour tool is highlighted, 

and the interior of the contour is filled with 

color in order to clear visually observed 

presence (Figure 5). 

 

 
Figure 5 – Board with tools neccesarry 

for production 

 

 

5. CONCLUSION 
 

Bearing in mind the increasing global 

competition, there is an obvious need for 

the adaptation of the production system in 

order to meet customer requirements. We 

can safely say that today more than ever 

looking at value for money when choosing 

a product, which brings us back to the 

crucial fact that the customer does not 

want to pay for the product more than they 

should; does not want to pay the extra 
costs that occur during the production 

process. These costs represent unnecessary 

costs - waste (muda). 

Lean concepts and tools which carries 

contributes to the unwanted cost gradually 

eliminate and minimize. At the beginning 

of the LEAN terminology was tied 

exclusively to produce. After several years 

of attempting to introduce a concept of 

LEAN manufacturing processes in the 

U.S. carmakers, led to the conclusion that 
such a thing is impossible. To LEAN had 

the full effect it is necessary to adjust the 

whole company's philosophy of 

continuous improvement of manufacturing 



 

                                                  8
th
 IQC May, 23 2014                                               425 

processes and eliminate unnecessary costs. 

It is necessary that everyone, from top 

management to the workers at the facility, 

knowledge of the essence of Lean and are 

committed to its implementation. 

5S is certainly the most recognizable 

tool LEAN concept, because it is the 
easiest to implement and the results are 

visible almost immediately. Through 5S 

rules organizing the workspace are easiest 

to all employees explaining LEAN concept 

of eliminating losses in the company. The 

term 5S is the acronym of Japanese terms: 

Seiri - sorting, Seiton - orderliness, Seiso - 

Cleanliness, Seikeco - perfection and 

Shitsuke - discipline. The term became 5S 

is the acronym for the phrases of English: 
Sort, Set in order, Shine, Standardize and 

Susatin. 
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