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ABSTRACT

The study aimed to identify the impact of implementing 5S
methodology as a tool for continuous improvement of the quality of
operations in the industrial sector in Sudan. The study was followed by
the descriptive analytical method. The questionnaire was used as a data

collection tool.

The study population was represented by Coldair Engineering
Company which is a company for the manufacturing and assembly of
refrigerators and air conditioners. A random sample of 40 employees was
selected (SPSS).The study concluded that the implementation of the
concept of the 5S helps in the process of continuous improvement and
also contributes effectively to improve the quality and effectiveness of the
operations. The study also concluded that the implementation of the
concept of the 5S clearly helps to reduce the time of completion of

operations.

The study recommended increasing the interest of companies and
factories in the industrial sector in particular in the implementation of the
concept of the 5S or similar concepts and increasing awareness of the
employees in this concept and methods of application. The study also
recommended more studies focusing on the concept of the 5S, its
methods and the benefits of its application, this concept is in all sectors in

Sudan whether it is industrial, medical or service sector.
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Chapter One

Introduction

1.1Background:

In recent years, the practice of 5S is commonly used among the
Japanese firms in order to enhance human capability and productivity.
Since it was introduced by Takashi Osadaz in the early 1980s, it is
believed that applying the 5S techniques could considerably raise the
environmental performance in production line including housekeeping,
health, safety and more.

Modern management in the company is not only the quality management
system based on the 1SO series 9000:2000 standards, but pursuit to the
continuous improvement, so this is the philosophy of the Total Quality
Management.

In the frames of implementation of the Total Quality Management on the
operating level more and more popular becomes the idea called 5S. The
5S method begins each programmed of improvement. It is the tool for
helping the analysis of processes running on the workplace.

5 S is an approach to organize, order, clean, standardize and continuously
improve a work area. 5S is not just about housekeeping, It is one of the
efficiently working tools of Lean Manufacturing. The program gets its
name from five activities beginning with the letter S, which were derived
from five Japanese words. The words are (Seiri, Seiton, Seiso, Seiketsu
and Shitsuke), which when translated mean Sort, Set in Order, Shining,
Standardize and Sustain, respectively.

Sort helps to remove all unneeded items: only what is needed stays. Set
establishes locations and quantities needed for efficient operation. Shine
represent cleaning through inspection. Standardize implements visual
displays and controls. Sustain helps to keep the organization effort in
place through training and total employee involvement.



1.2 The Statement of the Problem

The problem of the study in the question is whether there is a clear effect
on the improvement and quality of operations when using the method of
5s cause , Most of the manufacturing companies have difficulty in
meeting customers' demands because of time consuming, and non-
efficient process flow and tools and components are set without being
categorized.

The result is personnel have poor workplace surroundings and this makes
the company experience lower efficiency and makes it hard to reach their
customers' demand.

In the leading company, much time was wasted in set up than machining
time and material and equipment handling time. So to increase the
productivity, it was necessary to reduce the nonproductive time on
production line and tool handling time.

In the sense of increasing the thinking of increasing the productivity of
the process, the improvement and quality of its operation should be
considered through the use of different quality methods to reduce the
process time which represents a 5s approach in the industrial section.

1.3 The question of the study:

1. How the implementation of 5s can guarantee continuous
improvement?

2. How the implementation of 5s will increase the efficient of the
operations.

3. How the usage of 5S can reduce time of completion of operations?

1.4 Objectives of the study:

The objectives of this study are:

1. To examine the concept of 5s and continuous improvement.

2. To Identify the effect of implementing 5S in improving the
quality and efficient of the operations.

3. To study how to use the 5S tool to reduce the time of
completion of operations.



1.5 Hypotheses:

1.

2.

3.

There is relation between implementation of 5s and continuous
improvement

There is relation between implementation of 5s and Efficient
operations.

There is relation between implementation of 5s and Time of
completion of operations.

1.6 The Significant of the study:

A questionnaires was used to describe the role of the axes, and the
questionnaires asked about the existence, effectiveness and application
of the axis. After the formulation of the questionnaire, three professors
were satisfied with the degree to be judged and modified to achieve
the study objective. The names of the arbitrators in the last study are
Arabic and English.

Following problems occurred before implementation of ,,58" in the
organization:

1.

Improper utilization of storage space for raw material, bins and
finished products.

Wastage of time in searching the raw material due to non-
permanent location for storage of raw material.

Low productivity due to the time wastage in searching for tools,
materials due to improper workplace management.

Presence of unwanted materials at the workplace which affects the
moral of the worker while working.

Useful storage space being acquired by the unwanted materials.
More time and cost required for the inventory process of unwanted
stored materials in raw material stores.

. No well-defined space for storing the unwanted or rejected

material.
Unequal participation of officers and workers in workplace
management due to non-standardization.



1.7 The limits of the study

Spatial limits: Sudan / State of Khartoum / COLDIR Company.Ltd
Temporal limits: from Feb 2018 to Nov 2018.

Human limits: Employees of COLDIR Company.Ltd

This study was done for organizations that are willing to solve the
problems which are similar to Wan Cheng manufacturing company and
intends to help these companies to enhance the profits by using 5S.



Chapter Two
Literature review and Previous Studies

2.1 Introduction:

Section One briefly explained the research background and described the
research objectives. This section reviews the relevant literature, which
underpins this research and describes how this research relates to existing
works on continuous improvement. According to Saunders et al, the
literature review is required for each project. At first, the preliminary
search helps the author to generate and refine his other research ideas.
Secondly, project assessment criteria usually require the author to
demonstrate awareness of the current state of knowledge in the subject,
its limitations, and how the research fits in this wider context. (Saunders
et al. 2009, p. 58) The purpose of this section is to get an understanding
and definition of quality management, in particular the continuous
improvement. Basically there will be explored definitions of continuous
improvements, historical background, development and existing
approaches to quality management. Ultimately we should get theoretical
frameworks for this study.

2.2 Continuous improvement

Despite the fact that in literature there are many definitions of continuous
improvement, historically it is associated with Japanese method Kaizen.
Kaizen can be roughly translated from Japanese to mean "good change".
This philosophy assumes according to Imai that “’our way of life — be it
our working life, our social life or our home life — deserves to be
constantly improved.’’(Imai, 1997, p1).

Kaizen is a long-term approach to work that systematically seeks to
achieve small, incremental changes in processes in order to improve
efficiency and quality. One of the core principles of Kaizen is self-
reflection of processes, which is also known as “Feedback”. The purpose
of CI is the identification, reduction, and elimination of suboptimal
processes, in other words is to become efficient. Kaizen can be applied to
any kind of work, but it is perhaps best known for being used in lean
manufacturing and lean programming.

5



In literature readers can come across the term "Continual" instead of
"Continuous". These terms are frequently used interchangeably, but some
quality authors make distinction. Hammer and Champy define continuous
improvement as subset of continual improvement, with a more specific
focus on linear, incremental improvement within an existing process.
Some practitioners also associate continuous improvement more closely
with techniques of statistical process control (Hammer &Champy 1993,
p.46). W. Edwards Deming, a guru in the quality field, determines
Continual Improvement broader in scope than continuous improvement.
He refers this term to general processes of improvement and
encompassing “discontinuous” improvements—that is, many different
approaches, covering different areas (American Society for Quality). In
other words, continual improvement speaks to the PROCESS of
improvement (always and forever (continually) ongoing, in all of its
forms and in all areas) rather than the NATURE of the improvements.
"Continuous improvement” is common usage among business
management, to explain both meanings. It is merely the way the word has
been conventionally used in this context, in a common understanding that
existed regardless of prescriptive preferences. However, 1SO
(International Organization for Standardization) has chosen the more
careful usage Continual Improvement Process (CIP) for its standards
including 1SO 9000 and ISO 14000 (ISO). Research of CI has been
mainly focused on defining the nature, its tools, organizational issues
required to support these initiatives, its applicability to various types of
organizations, implementation issues, and critical success factors
(Bhuiyan&Baghel 2005, p. 769). So they allocate two models of behavior
on continuous improvement initiatives. There are revolutionary and
evolutionary models.

2.3 Historical background and development

To better understand the existing approaches of continuous improvement,
it is necessary to trace the development of these initiatives. The initial
attempts to apply the quality management approaches were taken in the
1800s by several companies, which encouraged any improvements
carried out staff in order to achieve better results. And in the late 1800s
early 1900s some companies already used scientific approaches to



standardize certain processes, such as the development of norms of
piecework wages (Bhuiyan&Baghel 2005, p. 762).

In that time Taylor, an American engineer, founder of the scientific
organization of labor and management, suggested doing work tangible
and measurable through analyzing manufacturing processes and
separating them into a set of tasks, which could be standardized and
repeated. His techniques became the basis of scientific management
(Rath&Strongs\Management Consulting 2003, p. 5). In 1913 Henry Ford
adopted these ideas to his the first moving assembly line used for large-
scale manufacturing. It was the first model, which became later famous as
Just-in-Time model and Lean Manufacturing (Rath &Strongs\
Management Consulting 2003, p. 6). In the 1920s Walter Shewhart was
involved in project at Western Electric Corporation in Rochester, New
York where he was investigating ways of improving the economics of the
electromechanical relay manufacturing lines at Western Electric.
Shewhart started using the emerging science of applied statistics to see if
issues causing process variations might be identified and fixed before
leading to the production of defective parts. As a result of this work, he
founded theory and approach to continuous improvement, which became
the foundational work for the Statistical Quality Control (SQC)
movement, the Total Quality Management (TQM) movement.

The next stage in the development of quality management refers to Japan.
It covers period from 1947 to the end of the 1970s.

At this particular time were laid down the basics of what we today call
TQM, which are often linked to people like Edwards W. Deming, Joseph
M. Juran and Kaoru Ishikawa. Japanese companies developed their own
approaches based on works of these people (Bergquist, Garvare, &Klefsjo
2007, p.256). Much of the Japanese success was based on the three
fundamental tenets of Juran(Klefsjo, Bergquist&Edgeman 2006, p.164).
He developed numerous quality theories, two concepts in particular serve
as the basis for establishing a traditional quality system and to support
strategic quality management — Juran’s Quality Trilogy for managing
quality (quality planning, quality control and quality improvement) and
his Quality Planning Roadmap (Juran& Godfrey 1998, pp.2.5-2.7). As a
result of these efforts, we can say that the economic growth and
manufacturing dominance of Japanese industries in the 1980s can be

7



attributed to the successful application of TQM in Japan (Klefsjo,
Bergquist&Edgeman 2006, p.165).

The quality revolution in the West began as a backlash to the Japanese
success. Total quality management (TQM) became the centre of these
drives in most cases since 1980s (Martinez-Lorente, Dewhurst & Dale
1998, p. 379). TQM has developed in many countries into holistic
frameworks, aimed at helping organizations achieve excellent
performance, particularly in customer and business results. In Europe, a
widely adopted framework is the so-called “Business Excellence” or
“Excellence” Model, promoted by the European Foundation for Quality
Management (EFQM), in the UK by the British Quality Foundation
(BQF) in the US the Malcolm Baldrige National Quality Award created
by an Act of Congress (Fisher & Nair 2009, p.11). These programs focus
on pre-production activities and rely on quality standards or instructions
to assist with the reduction of the risk of failures and mistakes in the
processes used to produce a product or service (Bergquist,
Garvare&Klefsjo 2007, p.254). Despite the large number of such
programs I1SO standarts have become the most internationally recognized
(Thawesaengskulthai 2007, p. 18). ISO is a series of quality management
systems (QMS) standards created by the International Organization for
Standardization, a federation of 132 national standards bodies. The 1SO
9000 QMS standards are not specific to products or services, but apply to
the processes that create them. The standards are generic in nature so that
they can be used by manufacturing and service industries any- where in
the world (1SO 2014).

As we see throughout the history there have been several stages in the
development of the quality movement. Although in literature a lot of
definitions of quality management, mostly authors agreed that we could
divide whole development into four eras. According to Dale et al. (see
Figure 2.1.) there are Inspection, Quality Control (QC), Quality
Assurance (QA) and Total Quality Control (TQM). However, some
researcher's say that we can now distinguish the fifth era is continuous
improvement, which tends to overlap with issues such as sustainable
business development, the environment and interest groups (Bergquist
etal. 2012, p.12; Thawesaengskulthai 2007, p.14). Other researchers



believe that further development of quality management will lie in the
field of innovation and technology.

2.4 The 5S and Kaizen concept for overall improvement of
the organization

2.4.1 Introduction of Kaizen

Kaizen: the concept of kaizen was introduced in Japan in 1950 when the
government and management had a feeling that there was a problem in
their current management system and a pending labor shortage. The
problem was solved with the help of some workforce (Brunet, 2000).
Kaizen has become an important part of Japanese manufacturing system
and has lent some useful contribution to the manufacturing success
(Ashmore, 2001).

A kaizen study is structured and focused improvement project using a
team which is cross functional to improve a targeted work area in an
accelerated timeframe (Farris, 2006). In many Western companies the
word kaizen has become more common as it indicates a process of
continuous improvement (Chen et al., 2000). The word kaizen is a
compound word which involves two concepts, Kai (change) and Zen
(good) for better (Palmer, 2001). Kaizen needs attaching great value to
the details and common sense to make every employee cleverer in the
organization (Asada et al., 2000; Imai, 1986; Imai, 2008). Kaizen calls for
an effort for improvement involving everyone in the industry. Kaizen
successful implementation results in healthy atmosphere where everyone
in the organization is aware of key goals, objectives and measure of
success. Kaizen is considered to be more than just a continuous
improvement process as it represents daily struggle occurring in the
workplace and the manner in which these struggles can be overcome
(Malik and YeZhuang, 2006). Models and theories of change such as
theory of structure are being integrated with improvements (Pettigrew,
1990). Initial success of kaizen does not guarantee sustainability, some
researchers come with an idea that kaizen events should not be done
unless they can do with right intent and activities necessary to sustain
results (Friedli, 1999).

2.4.2 Kaizen

The Kaizen Method has been particularly distinguished as the best
methods of performance improvement within companies since the
implementation costs were minimal. It is nowadays more than ever that



the relationship between manager and employee is crucial and the Kaizen
technique has a major contribution 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. The companies that want to have a performance must keep
their leader position on market by increasing the quality level of services
provided, reducing costs and last but not least motivating the whole staff
in order to implement the concept of performance oriented organization.
Many industries can benefit from kaizen events because it results in
increase of the productivity in the company and also it helps in producing
high quality products. Benefits from kaizen activities can be achieved
with minimum efforts (Deniels, 1996; Reid, 2006).

Kaizen is a term which is widely practiced in quality circles and
manufacturing sector. It relates to continuous improvement process and
idea is to make a process which has no end to make process better.
Concept of kaizen is not only limited to manufacturing sector, it has
widened its scope to all aspects of business including software and
service industry (Suzaki, 1987; Cheser, 1998). Success of kaizen
activities performed highly depends upon the contribution of teamwork.
Every member’s role and responsibility has been described by taking an
example of Nissan Motor Plant in UK. Direct contact and communication
between the employee and boss is key for successful implementation of
kaizen activities in the organisation(Wickens, 1990). Understanding of
management philosophy of kaizen is must to sustain in constantly
changing environment (Deming, 1995). Kaizen activities can be best
performed by the operators because they are experts of shop floor and
once they know there is some problem they are the ones who will make
an effort to solve the problem. All they need is some sort of right
direction to solve the problem (Deniels, 1995). Studying the impact of
kaizen activities on human resources is must. There are some variables
like attitude towards kaizen events, understanding need of kaizen, skills
gained from kaizen event participation which are quite useful to measure
26 S. Gupta and S.K. Jain kaizen impact (Doolen et al., 2003). A
framework as a design and assessment tool has been made to make the
kaizen programmer more effective; framework includes assigning roles
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for kaizen events, measuring results and sharing lessons learned in the
areas of the Organization outside the work processes targeted by kaizen
programmers (Eileen et al., 2010). There is need to understand target
costing and kaizen costing concept. Target costing is a process of making
profit by selling the products at a cheaper rate.

Target costing and kaizen costing act as basis for the total life cost
management and managing cost throughout the product life cycle
(Williamson, 1997). Kaizen event effectiveness is important to measure
and there are wide numbers of case studies available which are important
means to check its effectiveness. Kaizen benefits include improved
quality, reduced cost, improved safety, faster deliveries, increased
productivity etc. (Powel, 1999). Kaizen technique has been applied to
small sized custom made furniture industry. Brainstorming with
employee has been done to identify the various problems. Problems
include absence of appropriate methodology to assure quality,
disorganized workplace lack of training and poor quality of raw material.
Suggestions are made to these problems. The main objective of
brainstorming is to develop the product with high quality, high
productivity and lower cost (Radharamanan et al., 1996). Kaizen events
have been applied to Allied Signal Inc., jet engine manufacturing
industry. The main problems found are low production rates and large
floor space requirements.

Implementation of kaizen activities results in 89% improvement in work
in process 88.5% increase in productivity and saved floor space area up to
2000 sq ft. (Sheridan, 1997). Poka yoke a kaizen tool has been applied in
fuel fitter assembly. Problem of lower production rate and problem of
errors at large scale are noticed. After implementing kaizen activities a
fall from 50% to 1% has been seen in error rate and also production
increase about 50% is noticed (Erlandson et al., 1998). A study has been
conducted at Nicholas Foods Manufacturing food products. Problems
found in organization are lack of standard operating procedures, forces
and structure. Kaizen events purposed in the organization improved the
work environment by raising the company values. Now there are less
quality rejections, there is increase in manufacturing efficiencies and
reduction in change over times (Lee, 2000). The Gemba-Kaizen approach
has been used in the multinational food company of Mexico to enhance
their manufacturing performance (Suarez-Barraza et al., 2012). New
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united motor manufacturing Inc. (NUMMI) in Fermont, California
successfully implemented kaizen approach in terms of its organizational
design and knowledge management preconditioners (Watanabe, 2011).
Two Mexican small family businesses improved their sales, customer and
market share by using the Japanese approach for kaizen (Suarez-Barraza,
2011). Implementing personal kaizen in our daily life can bring
incremental change which is very helpful for person to improve their
quality of life and health (Bingham, 2011). Individual kaizen were
implemented by three persons in their personal life and as a result their
quality of life improved up to a great extent (Suérez-Barraza et al., 2013).
A study has been conducted in Chinese construction companies, 27
Chinese building professionals from 16 companies were interviewed and
it has been found out that different types of activities associated with
kaizen have been adopted by Chinese construction firms at the project
level (Gao and Low, 2013). Doing survey is very effective means to
determine the performance of kaizen practices. In Australian SME’s
survey has been conducted. Survey highlights some critical success
factors which include creating an effective structure, promoting a
corporate culture and developing flexibility and speed of response (Gibb
andDavies, 1990).Cl and innovation practices have been performed in
French SME’s. Short and long term goals, nature of innovative
management and the sounds of innovation fall in survey parameters in
French SME’s (Soderquist, 1996). In a small scale manufacturing
company, a survey has been conducted which suggest that ideal situation
of Cl strategy is its integration with the corporate culture (Irane and Sharp
1997). A survey has been conducted in Chinese companies. Survey
conducted has to check whether CI helps in getting desired results or not.
Survey results suggest that there is great extent of effect on the companies
as they achieve all the desired results (Hongming et al., 2000). A
comparative survey has been conducted between two countries China and
Pakistan.

Investigation has been done to check how they are deploying CI
practices. Eighteen sets of question have been prepared which were
related to organization in both countries.

Survey findings clears that both countries are deploying CI practices but
with different proportions (Malik et al., 2007).
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Application process of kaizen event basically consists of (Asada et al.,
2000; Imai, 2008; Imai, 1996; Kraszewski, 2005; Suzuki, 1993):

Definition of the area to be improved

Key problem analysis and selection

Identification of cause of improvement

Improving project implementation

Measuring, analyzing and comparison of the results

Standardize systems.

Kaizen covers many techniques which include kanban, total productive
maintenance, and six-sigma, automation, just in time, suggestion system,
productivity improvement and 5S (Imai, 1986).

onkowdrE

2.4.3 Introduction of 5S

The 5S is the acronym of five Japanese words which stands for Seiri
(sorting), Seiton (set in order), Seiso (sweep), Seiketsu (standardize),
Shitsuke (sustain) (Ho et al., 1995; Ho, 1997; Vasudevan, 1998). In the
mid-1950s, 5S was first used in Japan in the manufacturing sector
(Korkut et al., 2009). 5S is the first step to the continuous improvement.
5S implementation ensures continuous improvement in housekeeping and
results in better environment and safety standards (Ho, 1999a; Mente,
1994).

There is need of developing a common language that is understood by
all, so that humans can communicate with each other in the company
(Sethi and Pal, 1995). However 5S is a practice which can’t be
implemented without a self-discipline (Pheng, 2001). Many problems
can be solved by organizing the 5S team (Ho, 1999b, Ho, 1999c).
Organizing 5S team will result in maintaining a quality environment in
the firm (Hough, 1998; Mente, 1994; Sethi and Pal, 1995).

Quality environment includes both order and cleanliness (Pheng and
Khoo, 2001; Saraph, 1989). 5S becomes more effective when it is
integrated to management system (Sevim, 2005). Support from
management level is vital to have potential benefits from 5S
implementation (Narasimhan, 2009). Homes, schools, communities and
workplaces all of them can be improved by 5S activities (Gapp et al.,
2008). A small company in Taiwan underwent 5S activities and improved
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their overall productivity. Implementing 5S brought the plant to a neat
and organized state (Gunasekran and Lyu, 1997).

5S is not only a system for housekeeping; it is an integrated approach for
productivity improvement. 5S is a whole a culture which increases
production, improves quality, reduces cost, makes delivery on time,
improves safety and improves morale. This leads employees to waste
time and motivation searching, waiting, reworking or just plain giving up.
A 5S a visual workplace eliminates questions, generating significant
improvements in productivity, quality, customer satisfaction, safety and
more the TQM of company. The primary objective of 5S is to create a
clean, orderly environment- an environment where there is a place for
everything and everything is in its place. Beyond this, many companies
begin their lean transformation with 5S because it exposes some of the
most visible examples of waste. It also helps establish the framework and
discipline required to successfully pursue other continuous improvement
initiatives.

2.4.4 History of 5S

5S was developed in Japan. It was first heard of as one of the techniques
that enabled what was then termed 'Just in Time Manufacturing'. The
Massachusetts Institute of Technology's 5- year study into the future of
the automobile in the late 1980s identified that the term was inappropriate
since the Japanese success was built upon far more than components
arriving only at the time of requirement. John Krafcik, a researcher on the
project, ascribed Leanto the 10 collective techniques being used in
Japanese automobile manufacturing; it reflected the focus on waste in all
its forms that was central to the Japanese approach. Minimised inventory
was only one aspect of performance levels in companies such as Toyota
and in itself only arose from progress in fields such as quality assurance
and Andonboards to highlight problems for immediate action.

5S was developed by Hiroyuki Hirano within his overall approach to
production systems. Many Western managers coming across the approach
for the first time found the experience one of enlightenment. They had
perhaps always known the role of housekeeping within optimised
manufacturing performance and had always known the elements of best
practice.
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However, Hirano provided a structure for improvement programs. He
pointed out a series of identifiable steps, each building on its predecessor.
Western managers, for example, had always recognized the need to
decide upon locations for materials and tools and upon flow of work
through a work area; central to this (but perhaps implicit) is the principle
that items not essential to the process should be removed — stored
elsewhere or eliminated completely. By differentiating between Seiri and
Seiton, Hirano made the distinction explicit. He taught his audience that
any effort to consider layout and flow before the removal of the
unnecessary items was likely to lead to a sub-optimal solution. Equally
the Seiso, or cleanliness, phase is a distinct element of the change
program that can transform a process area. Hirano's view is that the
definition of a cleaning methodology (Seiso) is a discrete activity, not to
be confused with the organisation of the workplace, and this helps to
structure any improvement program. It has to be recognised, however,
that there is inevitably an overlap between Seiton and Seiso.

Western managers understood that the opportunities for various
cleanliness methodologies vary with the layout and storage mechanisms
adopted. However, breaking down the improvement activity in this way
clarifies that the requirements for the cleanliness regime must be
understood as a factor in the design aspect of Seiton. As noted by John
Bicheno, Toyota's adoption of the Hirano approach is '4S', with Seiton
and Seiso combined — presumably for this very reason. The improvement
team must avoid the trap of designing the work area and then considering
the cleanliness or tidiness mechanism.

Hirano also reminded the world of the Hawthorne effect. We can all
introduce change and while people in the business consider the change
program to be under management focus the benefits of the change will
continue, but when this focus has moved (as is inevitably the case)
performance once more slips. Western managers, in particular, may have
benefited from the distinction between the procedural or mechanical
elements, Seiketsu, of keeping these matters in focus and the culture
change, Shitsuke, which is a distinct approach to bringing about a new
way of working. A number of publications on the subject in the West
have questioned whether this culture can really be tackled as part of an
exercise of relatively limited scope.
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The broader kaizen, or continuous improvement, approach is built, among

other things, upon the company's valuation of all members of the

workforce. If employees don't feel valued within the overall company

culture, perhaps the change required falls outside the limits of a

housekeeping improvement describes that there were four activities in the

Japanese system. These activities, each beginning with the letter S, were:
1. Seiri(sort)

Seiton(set in order or Stabilize)

Seiso(shine)

Seiketsu (standardize)

Shitsuke(sustain)

ok W

Figure 5S Circle modified

Figure (2-1). 5S Circle modified from David Visco’s book 5S Made Easy

Phase one Sort

The first phase is called Sort. Main point in this first phase is simply to
sort everything. Every tool, object and instrument is looked through and
every one of those will be recognized and the demands of those are
evaluated. This phase includes also a task where criterions are created.
These criteria define the difference between useful and useless products.
Removable products will be sorted and after that, disposed of. Also useful
products will be sorted and new places must be created after sorting.
(Teknologiateollisuusry 16/2001, 8-9; Tuominen 2010, 25-27.)

Mostly used method in sorting-phase is “Red-tag”-program. In there the
removable or somewhere else storable products are marked with a red tag
(Figure 1). That tag tells for example name of the inspector, date,
demand, reason of the tag, storage place and disposition date. Jigs,
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moulds, junk and work-in process are often accumulated all over the
stations and the purpose is to get rid of all these. First, those tagged
products are moved in-to the red tag-area and after that, either positioned
again or removed for good. (Teknologiateollisuusry 16/2001, 8-9;
Tuominen 2010, 25-27.)

Figure (2-2) Red Tag (Creative safety supply. n.d.)

Removing useless items clarifies working environment and gives more
space to act. Sorting helps everybody to keep places clean and in good
order. Moving and safety at work gets better, it saves and increases space,
clarifies processes and gives a chance to save up in cleaning. (Tuominen
2010, 25.)

Phase Two Stabilize or Set

The main purpose of stabilization is to find practical depository for every
requisite instrument and those depositories should be marked properly.
Every single item, which is necessary in working, will be organized in a
way that those can be found easily when needed. Setting in order assures
that it is a snap for everyone to find, take in use and put away the needed
item. Target of all these actions is to eliminate pointless searching,
improve safety at work and make working environment better. Places of
the equipment’s are not the only things which are marked. It is advisable
to mark tools itself for example with colored cable ties. Marking off the
floor and dividing it into stations is a wise thing to do. That creates
passages and clarifies movements in the production areas. When pulling
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the lines, it is useful to mark places for pallets, pallet jacks and garbage
cans at the same time. Color-codes and signs are used to prevent
equipment’s getting mixed-up. (Teknologiateollisuusry 16/2001, 10-11;
Tuominen 2010, 35-38).

“Taking an object to its own place takes one minute but finding it might
last an hour, at the worst” (Teknologiateollisuusry 16/2001, 10). Time
used into taking something to its own place or getting it, is pointless when
thinking from works point of view. Because of that, pointing places is
critical. Belongings needed rarely are moved beyond and equipment’s
needed daily are staying near the stations. (Tuominen 2010, 35, 40-41.)

Phase three Shine

It is not enough if phases one and two alone are implemented. Those
remove problems in relation to space but one problem is hiding around
the corner. Dirt wear down machines and makes quality worse. Third
phase, Shine, is created for these problems. Everything will be cleaned up
when operation model reaches this point. Floors, tools, tool racks, devices
and especially machines. Engine life increases and everything is ready for
instant use when those are cleaned. This leads automatically into situation
where everything is kept in top condition. That creates user maintenance
and whit user maintenance is easier to notice possible errors and
deviations. (Kouri 2009, 27; Tuominen 2010, 49)

Clean environment creates optimal offset for working. Everybody
watches out mistakes and from the other hand, even the smallest mistakes
are easier to register. It is self-evident that oily and dirty floors can cause
slips and objects in wrong places can be fatal if something drops from
high or someone stumbles over. This all can be discounted if 5S-model is
carried out properly. Some kind of manual or instructions should be
created in touch with cleaning. There can be a kind of sorting into daily,
weekly and monthly actions. Those instructions define precept for how to
keep environment clean. (Tuominen 2010, 51-54)

Phase four Standardization

“Carrying out a 5S-campaign once in a cell or work station is a pushover.
Without daily discipline and clear follow-up and operation routines it is
too easy to return into old habits. That is why the management level
should set annual 5S-goals for every station and employee.”
(Teknologiateollisuusry 16/2001, 13.) Fourth phase is Standardization.
This stage is destined to create procedures and routines. Those should be
guiding three earlier phases into continuous and developing course of
actions. Purpose is to take in use and maintain all that, which is created
earlier in sorting, stabilizing and shining. Target is to change constant
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methods into standards which employees are expected to obey. Mundane
tasks are established and those are followed precisely. Instructions should
be so crystal clear that almost everyone could check the station with the
help of those. (Tuominen 2010, 61-64.)

Actions are being supervised and followed by persons proposed.
Everyone should know what to do and which are each one’s
responsibilities. Check lists are created in standardization phase and on by
a way of those the level of operation model is monitored.
(Teknologiateollisuusry 16/2001, 13; Tuominen 2010, 64-67)

Phase five Sustain

Last phase is sustaining the level which is reached with four earlier
phases. Brought standards and balanced workplace are maintained and
followed all the time. Methods are under adoption and those are improved
continuously. Improvement has to be one part of sustain because the
environment should be improved with the help of results from follow-up.
Internal audition lists should be created in the phase five, and auditions
should be made at regular intervals. The results from the auditions should
be gathered and put on to bulletin boards so that everyone can see and
follow up the development of 5S-actions. Evaluation should include
happened changes and comparison to earlier months. Audition is essential
tool in progress of pushing cleanliness and sustaining a creditable level of
or-der. (Teknologiateollisuusry 16/2001, 15; Tuominen 2010, 75-77.)
Sustaining should create a situation where each and every operational
principle and applied method becomes a natural part of daily actions and
development. Creating some kind of competition between cells in
implementation phase is not a bad idea. It pushes developing in the next
level if stakes step forward. Another option is a bonus system. Suitable
prize motivates employees and by that way gives better results.
(Tuominen 2010, 77-78.) Economic situation of course determinates
rewards. It can be for example clear productivity bonus or just a dinner
financed by employer.

2.5 Implementation of 5S

The implementation of 5S requires the understanding of all the
employees, supervisors and managers related. The program might seem
simple, but it requires a lot of planning, even though it is not considered
as project, since project has a beginning and ending, whereas 5S is a
program for continuous improvement.
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The planning phase is important when considering the success of 5S
implementation. First of all, the entire implementation begins with
choosing a proper project leader. The project leader should have a
thorough understanding of 5S and experience of leading such a project
and managing personnel. After choosing the project leader, a 5S
champion should be chosen. This person is the one, who is responsible of
the area, in which 5S is implemented. The 5S champion is the person,
who provides guidance and instructions to the project team. In some
situations, there might be more than one 5S champion, depending on the
size of the area. As 5S is part of lean, employee involvement plays a
significant role in the implementation. The team members should be a
mix of employees that work in the area, performing different tasks
(Tuominen 2010: 18-20).

After choosing the team, it is extremely important to train the team, in
order for the 5S program to fully succeed. The training should also be
kept for all employees and other staff working in the area, where the
implementation takes place. The project leader has the responsibility of
educating the employees and to make sure each and every one truly
understands the meaning of the 5S program. A good way of presenting
the idea of 5S is to use the What, Why, Where, When and How strategy.
Simply presenting what 5S is about and what does the five “s” mean.
Why is the program implemented, high-lighting the benefits it brings?
Where is it implemented, mentioning the area chosen to been worked in.
When, answers to the question, which implementation plan has been
chosen, whether the facility is shut down for a certain time or a little bit is
done two to three times a week. Finally, how, answers the question how
IS it implemented, this is when you show the project plan and explain
there will be short training sessions, but most of learning is done by
doing. For the training, a well prepared Power Point presentation and
different 5S games, should be enough, ensuring there is suitable time for
answers and questions (Visco 2016: 13-14).

The size of the area is crucial. Some consider that the implementation of
5S can be done at once into a big area, let’s say a huge warehouse. This is
clearly not the right way. The area should be divided into different sub-
projects, to be efficient in the entire area. This brings us into scheduling.
The timeframe the project is implemented can be executed in two ways.
The first way is to close down the facility and do everything at once.
Unfortunately, in logistics this cannot be done executed, since all orders
have to be delivered. The second way is to work on 5S implementation a
few hours on daily or weekly basis, which is more suitable for logistics
(Visco 2016: 7-9).
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2.6 Benefits of the 5S

5S-operation model brings a lot of benefits. Some of those are
economical and some improves human capital. Results can be seen in
staff, environment, quality, production and offices. It can be said that the
main benefits are:

1. Upgrade of productivity and the quality of actions.

2. Reduce of work in-processes and shorten lead-times.

3. Better working circumstances and rising comfort.

4. Decreasing searching times and costs.

5. Rising company image.
5S gives a better starting point to notice problematic and deviations
before major troubles and every complication should be putted in record.
If in auditions turns up several times a note from same machine or station,
should that ring a bell. There should be conversation even about the
smallest blips. Roots of every problem should be traced and eliminated.
(Teknologiateollisuusry 16/2001, 22; Tuominen 2010, 83-87)
5S certainly brings numerous benefits for the organizations that choose to
use the program. Once it is implemented and planned carefully by
following all the steps, the benefits surely will affect the organizations
overall cleanliness, safety and quality.
All the different phases of 5S offer different benefits. When the sort and
set in order phase is well implemented and developed, more space for
working is ensured, which then positively affects the safety measure of
the organization. Also the fact that employees are been involved with the
decision making and the actual implementation increases the employee
satisfaction. The quality is more likely to increase, as these phases are
implemented, when each article has its own place and work is
standardized. This also leads to customer satisfaction, since no more time
Is wasted in searching for missing articles (Tuominen 2010: 85-86).
5S offers the organizations a foundation for continuous improvement. It
also frees up floor space, which once again leads to increased safety
among the employees. The work ergonomics is improved, when part of
stretching, bending and reaching has been eliminated. Re-locating tools
and reserve articles also reduces the amount of walking, which leads into
more efficient work flow and saves money as each article has its own
place and inventory is easily executed. Employees are given more
responsibility, which enables easier and more dynamic cross-training
(Visco 2016:18-23).
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2.7 Previous Studies

2.7.1 Foreign Studies: -

1. Abhishek Jain, Rajbir Bhatti, et al, (2014)

Productivity Improvement through 5S Implementation in

Indian Manufacturing Industries

The results of this research obtained from a comparative measurement of
organizational performance before and after 5S implementation. The
results show that 5S is an effective tool for improvement of
organizational  performance, work culture, productivity, etc.
Consequently, 5S techniques would strongly support the objectives of
organization to achieve continuous improvement and also in
implementation of total productive maintenance (TPM).

5S is a systematic technique used by organizations, and this comes from
five Japanese words: seiri (sort), seiton (set in order), seiso (shine),
seiketsu (standardize), and shitsuke (sustain). This system helps to
organize a workplace for increasing efficiency and decrease wasting and
optimize quality and productivity via monitoring an organized
environment. There is a real need for the studies in field of new
management systems and their impact on company’s performance. Aim
of this paper is to determine the impact of 5S in industrial organizations
and identifying the effectiveness of 5S implementation on organizational
performance as well. The target organization (Medium size organization)
is chosen for implementation.

2. Mariano Jimenez a, Luis Romero, (2015) 5S methodology
implementation in the laboratories of an industrial Engineering

university school

This article examines the experience in 5S methodology implementation
in order to optimize the work and safety of the university engineering
laboratories, in such a way that the results obtained can be extended to
other, similar centers. The research project developed has created an
organization culture of all resources in the practice laboratories. A
working model was defined to create a 5S structure and an
implementation process has been established. With the 5S methodology
implementation, the school
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Laboratories have become industrial laboratories; they have been adapted
to the conditions of security and organization that are usually found in the
metalworking industry. Learning, control and maintenance of the
resources and activities involved are performed in less time and with a
considerable reduction of cost. There is also an increase in available
space available for the location of the resources. 2015 Elsevier Ltd. All
rights reserved.

3. HarshaLingareddy, G.Sahitya Reddy, et al,. (2013). 5s as a tool

and strategy for improvising the work place

The study aimed to clarify how we can use 5s as tool and strategy to
improve workplace. We provided some vast literature on the
implementation of 5S in any industry. This strategy involves the study
and change in the work place of a manufacturing industry post
implementation of 5S. This strategy helps in minimizing the time of
manufacturing and also increases the area of work place. Thus, the
solution found by our approach solely minimizes several kinds of wastes
in the production process and which finally helps in the development of
the organization. An Inspection process has been executed on the basis of
5S check lists and the results analyzed to confirm great changes like
increasing efficiency in production and quality, improves safety.

4. Richa Sharma, Jagtar Singh, (2010) Impact of Implementing

Japanese 5S Practices on Total Productive Maintenance

5S is a systematic technique used by organizations comes from five
Japanese words; Seiri (sort), Seiton (set in order), Seiso (shine), Seiketsu
(standardize) and shitsuke (sustain). This system helps to organize a work
place for efficiency and decrease wasting and optimize quality and
productivity via monitoring an organized environment. 5S is the pre- step
of Total Productive Maintenance (TPM), is a systematic approach
providing the contribution of all personnel in the cleaning regime of the
company. 5S execution is an essential prerequisite of implementation of
Total Productive Maintenance (TPM). In this paper relations between 5S
and pillars of TPM are explicated. The objective of this study is to
identify the effectiveness of 5S practices on the TPM implemented
organization performance. The result of this study confirms that all 5S
principles affect TPM directly or indirectly. Consequently, 5S is an
effective tool which strongly supports the objectives of TPM
implemented organization to achieve continuous improvement and higher
performance.
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5. José H. Ablanedo-Rosas,BahramAlidaee , et al (2009) Urbina
Quality improvement supported by the 5S, an empirical case study

of Mexican organisations

Global markets are continuously changing and demanding customized,
low cost, and high quality products and services; organizations that offer
these products and services are dealing with these issues on a daily basis
to stay competitive. Among the quality tools used to achieve competitive
advantage, the 5S practice plays an important role facilitating the
introduction and development of other quality and continuous
improvement methods and techniques. We present results of an empirical
study applied to some Mexican organizations with the aim of
understanding their implementation experience, empirical relationships,
and ongoing challenges associated with the 5S practice.

6. Carmen Jaca, Elisabeth Viles, et al, (2013) learning 5S principles
from Japanese best practitioners: case studies of five

manufacturing companies

The 5S methodology is a very appropriate way to initiate and achieve the
process of continuous improvement. This paper studies management
practices in successful Japanese companies in order to determine what 5S
principles are behind them. After visiting and conducting interviews at
five different plants, a multi-case study analysis was developed to identify
the key aspects of the success of the implementation of 5S in Japan.
Although each of the companies studied is different, there are
commonalities that provide for interesting learning. As a result, best
managerial practices based on 5S principles are explained, and the most
important principles associated with the success of the 5S method are
described and discussed.

7. Eileen Julieth Hernandez Lamprealmm, et al, (2014) Impact of
5S on productivity, quality, organizational climate and industrial

safety in Caucho Metal Ltda.

This paper describes a first approach of 5S impact on the study factors of
quality, productivity, industrial security and organizational climate in the
manufacturing area of Small and Medium Enterprises (SMES) in
Colombia, through a case study carried out in a small company located in
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Bogota, in order to evaluate whether the 5S methodology could be
considered as an effective tool to improve manufacturing companies. A
visual diagnosis was chosen to identify the area that presented the greater
amount of clutter and dirt. Once the location was identified, surveys,
performance measures and a risk landscape were performed, focusing on
the study factors, in order to understand the initial situation of the area.
Subsequently, the implementation of 5S was carried out and then three
measurements were taken to monitor the performance of the study
factors, so as to know if they followed a trend during the measuring
period. The results show the existence of a positive relationship between
the study factors and the implementation of the 5S methodology, since an
increase of productivity and quality was evidenced, based on the
performance measures as well as an improvement of the organizational
climate and a decrease of the risks identified in the workshop.

8. NoniHartikaBintiJuhari, NorridzwanAbidin, etal,.(2011)
Factors influencing employees’ motivation in implementing 5s system

This study attempts to examine the relationship between the variables
(communication for 5S System, training for 5S System, reward and
recognition for 5S System and top management role for 5S System)
with the employees’ motivation in implementing 5S System. Then
sample size of respondents is 150 and all of them are the employees
from NibongTebal Paper Mill Sdn. Bhd (NTPM) and Muda Paper
Mill Sdn. Bhd. This present study focused on manufacturing firms that
are situated in northern area (Penang) and both are manufacturing
paper based products. All the respondents are given the questionnaire and
their responses are analyzed. In the findings of this present study shows
that communication for 5S System and training for 5S System were
found to have a positive significant relationship with the employees’
motivation in implementing 5S System while not for the other two
variables (reward and recognition for 5S System and top management
role for 5S System).

9. Prof. S. B. Khedkar, Prof. R. D. Thakre, et al, (2012) Studyof

implementing 5S Techniques in Plastic Molding.

5S is a basic foundation of Lean manufacturing systems. It is a tool for
cleaning, sorting, organizing and providing the necessary groundwork for
workplace improvement. This research effort dealt with the
implementation of 5S methodology in the S.P. Plastic Industry MIDC,
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Hingna Road, Nagpur 16. A detailed application of the 5S system is
given. It will impact the instructors and workman of Industry that work
within the selected place. By following the 5S methodology, this research
effort may show significant improvements to safety, productivity,
efficiency, and housekeeping. The research documents improvements by
using before and after pictures. It also intends to build a stronger work
ethic within the workman and engineer who would be expected to
continue the good practices.

2.7.2 Arabic studies: -

1. HosseinHojjati, Seyed Mohammad, (2011) IMPLEMENTING 5S
SYSTEM IN PERSIA NOOR FACTORY.

Among the eighteen members of Asian Productivity Organization, Iran is
the seventeenth. The reason is the lack of properly usage of the great
resources present in this country. Five S system is a methodology as
basement for better usage of the resources in an organization, it is used to
establish and maintain a quality environment that help in reducing waste
and maintain a high degree of cleanliness and orderliness in the work
place. Five S are five Japanese words start with S and stand for:
Seiri(Sort), Seiton (Set in order), Seiso (Shine), Seiketsu (Standardize),
and Shitsuke (Sustain). This paper shows how five S technique is used in
Persia noor of Shiraz factory in Iran. Decisions which are made, actions
which are done, and the results which are gained, are presented in this

paper.

2. MohdNizamAbRahman, Noor KamalianaKhamis, et al, (2010)
Implementation of 5S Practices in the Manufacturing Companies

5S practice is one of the techniques to improve quality environment,
health and safety at the workplace. Evaluation of 5S practice can be done
through implementation of 5S audit at each division in the company.
Approach: Through 5S audit, it enables each company to identify the
potential level of quality improvement and at the same time can analyze
their ability and weakness of each division in the company. Therefore, in
order to assess the implementation of 5S practice, two manufacturing
companies were involved in this study. Results: The study started with
understanding background of the company, recognizing divisions to be
assessed in the company and come out with the complete 5S checklist for
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each division for auditing process. Based on the result, both companies
basically perform an excellent 5S practice, but there are a few weaknesses
that still need to be considered such as arrangement of the documents,
tool and equipment. Conclusion/Recommendations: Moreover, both
companies agreed that the 5S practice is seen as an effective technique
that can improve housekeeping, environmental performance, health and
safety standards in their workplace. However, effort and participation
from top management is a key factor that determines the success of the 5S
practice.

3. Khamis, M. N. AbRahman, et al, (2009).
Development of 5S Practice Checklist for Manufacturing Industry

This paper explores the practical use of the 5S Checklist for environment,
housekeeping and health, as well as safety improvement purposes at two
manufacturing organizations. The main objective of this study is to assess
the implementation of 5S and development of the 5S Activity Checklist
in manufacturing companies. The scope for this study covers the
following areas: identifying problems, looking into critical success
factors, their outcomes and recommendations. In addition, factors that
may act as constraints to the implementation of the 5S activity and
possible solutions for the industries are also identified through
observation and evaluation of the improved environmental performance.
The study is conducted using a systematic approach with specific
software in order to get the most accurate results. In conclusion, effective
implementation of the 5S activity depends on the commitment of the top
level management, total involvement of the staff at all levels within the
company, function and background of the business, publicity given to the
5S activity and finally the training conducted for the organisation in
implementing the 5S practices.

4. Jamal Ahmed Hama Kareem, Noraini Abu Talib, Role of Ethical
Factor in 5S and Implementation: Study of Kurdish Cement

Industry,

The present study attempts to investigate the role of ethical factors in the
implementation of 5S and TPM. The results of the study reveal that
manager-subordinate relationship (empowerment) is having insignificant
influence on the implementation of 5S and TPM; while ethical training
and ethical instructions and commands are found to be influential in the
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implementation of these techniques. The study provides limitations and
future directions for researchers interested in the area.

Organizations pursue policies and strategies to gain competitive
advantage against their competitors. To overcome cost issues and
production quality issues, many organizations adopt lean manufacturing
techniques such as 5S and TPM.

However, many of these organizations especially in developing countries
face problems in effective and successful implementation of these
techniques 5S and TPM. This is mainly due to lack of employee related
factors that are not considered when organizations adopt these techniques.

2.7.3 Local studies: -

1. LubabaAbdalaziem,(2017) The Impact of implementing 5S
Methodology on Improving Health Facilities Performance in

Omdurman Maternity Hospital Khartoum state

The quality systems have become one of the fundamentals of any health
facility management system, actually to make sure that they are efficient,
a lot of studies should be done. The purpose of this qualitative study is to
figure out the impacts of implementing the 5S Approach as one f the most
important and simplest lean methodologies, additionally to study the
effect of these impacts to the 5S Methodologies implementation
,moreover which one is more correlated . Factually, questionnaire is
distributed randomly to 30% of employees in Omdurman maternity
hospital, so they contain six aspects implementing 5S methodology;
operational cost reduction, customer satisfaction, Continuous
Improvement, employee satisfaction and rewarding and recognition. the
data analyzed using SPSS. The result of this study showed that there is
significant difference between implementing 5S methodology & the five
impacts (cost reduction, customer satisfaction, Continuous Improvement,
employee satisfaction and rewarding and recognition). The more
correlated factor to implementing 5S is employee satisfaction. so its
recommended for any health facility to build its quality system basically
by adopting 5S approach and other complementary quality system that
focus certainly on documentation.
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2. Salma GaisAbadi (2017) The Application of Kaizen and 5s in
Manufacturing field to Improving and measurement work

environment and Increase Benefit to owner and Customers

Research title is (Benefits of application kaizen and 5s method in
industrial field to develop work environment) aims to give complete view
about Kaizen and 5S method and are roles to develop work environment.
Researches problems abstract that most factories did not implement
Kaizen and 7S methods in work which give negative impact for work
environment, continues improvement and eliminate waste. Researcher
took samples from Sur military and civil clothing factory to verify
research hypothesizes, research total population was one thousand and
two hundred employers and workers, she took fourteen random samples
to do research analysis and took results. After analysis results: there is
positive relation between implementing quality policy and developing
work in manufacturing field, there is positive relation between
implementing kaizen and eliminate waste in manufacturing field, there is
positive relation between implementing Kkaizen and continues
improvement in manufacturing field and there is positive relation between
implementing 5S (sort- set in order -shine-sustain-standardize) in work
place to keep improvement in work place. The researcher concluded that
all fields, whether industrial or otherwise, are in urgent need to apply
these methodologies to develop work, to discover points of improvement
in a scientific way and to try to improve them and to reduce waste in the
workplace.

2.7.4 Differences and similarities

There are many points of similarities between the previous studies and
this study that the whole studies handling the 5S concept focusing and
targeting 5s in different aspects, to initiate and achieve the process of
continuous improvement.

The differences show below —

In the findings of this present study shows that communication for 5S
System and training for 5S System were found to have a positive
significant  relationship with the employees’ motivation in
implementing 5S System while not for the other two variables
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(reward and recognition for 5S System and top management role for 5S
System).

The studies aspect is to investigate the role of ethical factors in the
implementation of 5S and TPM, effective implementation of the 5S
activity depends on the commitment of the top level management, total
involvement of the staff at all levels within the company, function and
background of the business.

2.8 Case Study: COLDAIR FACTORY

2.8.1 History

COLDAIR Engineering Company has represented on of the key pillars
of Sudanese industry, since its inception in 1960. As the first company in
this category, COLDAIR was able to capture top-of-mind awareness from
the outset.

Today the COLDAIR brand remains of the most respected brands in the
Sudanese market, viewed as a symbol of pride and heritage. COLDAIR’s
products combine a high level of functionality with quality and
affordability across a variety of sizes and designs made to meet current
and evolving customer needs. Currently the company produces single and
double door refrigerators in 3 sizes, 10, 12 and 14 cubic feet, chest
freezers equipped with direct cooling thermodynamic technology in 4
sizes, 9,12,14 and 18 cubic feet, and 2 sizes of double door refrigerators
which use no-frost thermodynamic technology.

COLDAIR have a loyal and structured workforce, and their teams of
fully qualified technicians and engineers are consistently inspired to
develop the brand’s product portfolio to encompass the entire spectrum of
modern household appliances.

HHC acquired COLDAIRENgineering Company (CEC) in 2001;
today’s industry leader in domestically produced home appliances.

COLDAIR works through authorized dealers and distributors spread
across the country and supported by service centers to ensure product
availability and service support. COLDAIRprides itself on its product
quality and durability, offering 5 year guarantees as standard. COLDAIR
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believes in quality management systems and best practices in
manufacturing as core parts of it strategy.

2.8.2 Vision: COLDIR range of products and services, for each and
every business and home in Sudan.

2.8.3 Mission: Coldair’s mission is to provide business and homes with
exceptional and innovative products and services in the home appliances
sector, that deliver superior, quantifiable value to all stakeholders in
COLDIR Engineering Company.
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Chapter Three
Methodology

3.1 Introduction

This chapter explains in detail the methodology used in gathering
the information necessary in this study. It is highlight the sources of data
used and the survey design, which includes the sampling plan and data
analysis method employed, the methodology developed in the research is
largely driven by research objectives of the thesis.

3.2 The methodology

Having reach of identifying from the literature of the attributes and
preliminary structure of the COLDIR Company and 5S implementation
program.

In this research descriptive method was used, the questionnaire was

used as a data collection tool.

3.3 Population of the study

The population of this study is collection of units within which the survey
will be conducted (samadel et al, 2007, p.747) argued that there is two
different type of population:

3. The target population: consist of the group of units about which
information is ideally wanted.

4. The survey population: the units that we are able to survey.

5. The target population of this study is the employees of COLDAIR
Company, whereby the number of employees are 40 which they
have been selected to participate in the study are the survey
population.

3.4 Sample of study

Sampling is the process of selecting 40 employees (managers,
supervisors, workers) from the population of interest, sample size must be
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large enough to give a good representation of the population , but small
enough to manageable .

The two main types of sampling techniques in quantitative research
are random sampling and non-random sampling.

3.5 Determining the sample size:

An important consideration in sample design is the choice of
sample size, larger sample provide greater precision but are costlier to
undertake.

A common approach is to choosing the sample size is to specify the
precision desired and then determine the optimal sample size providing
the precision. Roscoe (1975, p. 57) propose that the appropriate sample
sizes for most research be greater than 30 and less than 500. Taking into
consideration these guidelines we decided to choose 50employees as our
sample.

3.6 Questionnaire design:

The aim of questionnaire design is to translate the research
objective into specific questions. The answers to these questions should
provide data for answering all or some of the research questions. planning
and designing the questionnaire is one of the most critical stages in
surveys development process, and from the literature review it seems that
most problems with questionnaire data can be traced back to the design
phase of the project.

The questionnaire consists of two parts:
Part 1: Demographic information about testing .

Part 2:5S questions (statements).
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CHAPTER FOUR
DATA ANALYSIS AND DISCUSION

4.1 Descriptive of the Variables Study
The first topic
Field study procedures
This course deals with the field study procedures under the

following sections
First: population and sample of the study

Table (4-1) illustrates the frequency and percentage for the sex

sex Frequencies Percentage
Male 27 67.5%
Female 13 32.5%
Total 40 100.0%
67.50%
70.00% -
60.00% -
50.00% -+
40.00% - 32500
30.00% -
20.00% -
10.00% -
0.00%
Male Female

Figure (4-1) illustrates the frequency and percentage for the sex

Table (4-1) illustrates the views of the distribution of the sex sample by
male by (%67.5) and female by (%32.5).
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Table (4-2) illustrates the frequency and percentage for the Age

Value Frequencies Percentage
Less than 30 15 37.5%
30 — 40 year 13 32.5%
41 — 50 year 11 27.5%
51 — 60 year 1 2.5%

More than 60 year 0 0.0%

Total 40 100.0%

40.00%  37-°0%

35.00% - 32.50%

30.00% - 27'5,0%

25.00% -

20.00% -

15.00% -

10.00% A
5.00% - 0.00%
0.00% T - T

Less than 30-40 41 -50 More than
30 year year 60 year

Figure (4-2) illustrates the frequency and percentage for the Age

Table (4-2) illustrates the views of the distribution of the age sample by
Less than 30 years by (%37.5) and 30-40 year by (%32.5) and 41-50 year
by (%27.5) and 51-60 year by (%2.5) and More than 60 years by (%0.0).

Table (4-3) illustrates the frequency and percentage for the

Qualification

Value Frequencies Percentage
Diploma 5 12.5%
Bachelor 11 27.5%
High Diploma 2 5.0%
Master 18 45.0%
PHD 4 10.0%
Total 40 100.0%
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0.00%

45.00% -
40.00% -
35.00% -
30.00% -
25.00% -
20.00% -
15.00% -
10.00% ~
5.00%

“4OTUU70

27.50%

12.50%

CO A~

Diploma

Bachelor

High Master
Diploma

PHD

Figure (4-3) illustrates the frequency and percentage for the
Qualification

Table (4-3) illustrates the views of the distribution of the Qualification
sample by Diploma by (%12.5) and Bachelor by (%27.5) and High
Diploma by (%5.0) and Master by (%45.0) and PHD by (%10.0)

Table (4-4) illustrates the frequency and percentage for the Scientific

Specialization

Value Frequencies Percentage
Accounting and Finance 4 10.0%
Business Administration 6 15.0%

Economics 2 5.0%
Administrative _Costs and 97 67 5%
Accounting
Other 1 2.5%
Total 40 100.0%
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70.00% -

67.50%

60.00% -

50.00% -

40.00% -

30.00% -

20.00%

15.00%

2.50%

0.00%

i 10.00%
0,
10.00% 1\ 5'00.%’

-

Accounting

Business

and Finance Administration

Economics

Administrative
Costs and
Accounting

Other

figure (4-4) illustrates the frequency and percentage for the Scientific
Specialization

Table (4-4) illustrates the views of the distribution of the Scientific
Specialization Sample by Engineering by Accounting and Finance
(%210.0) and Business Administration by (%15.0) and Economics by
(%5.0) and Administrative Costs and Accounting by (%67.5) and other

by (2.5%).

Table (4-5) illustrates the frequency and percentage for the Job title

Value Frequencies Percentage
Accountant 2 5.0%
Head of Quality 6 15.0%
Internal Auditor 2 5.0%
Manager 5 12.5%
External Auditor 25 62.5%
Other 0 0.0%
Total 40 100.0%
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70.00% -

62.50%

60.00% -

50.00% -

40.00% -

30.00% -

20.00% -

15.00%

12.50%

10.00%

5.00%

0.00%

5.00% 1\

i

‘ T

Jroo7/o

Accountant

Head of
Quality

External
Auditor

Internal
Auditor

Manager

Figure (4-5) illustrates the frequency and percentage for the Job title

Table (4-5) illustrates the views of the distribution of the Scientific
Specialization Sample by Accountant by (%5.0) and Head of Quality by
(%15.0) and Internal Auditor by (%5.0) and Manager by (%12.5) and
External Auditor by (%62.5) and other by (%0.0).

Table (4-6) illustrates the frequency and percentage for experience

Value Frequencies Percentage

Less than 5 years 16 40.0%
6 - 10 years 10 25.0%

11 - 15 years 5 12.5%
16 - 20 years 8 20.0%
21 - 25 years 1 2.5%
More than 25 years 0 0.0%

Total 40 100.0%
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40.00%

40.00%

35.00% -

30.00% - 2E 0O0%

25.00% - 20.00%

20.00% -

15.00% - 12.50%

. (]
10.00% -
1)
5.00% - 2-20% 0.00%
‘ -

0.00% T r T
Lessthan 6 -10 11 -15 16 - 20 21-25 More
5years years years years years than 25

years

Figure (4-6) illustrates the frequency and percentage for experience

Table (4-6) illustrates the views of the distribution of the How long have
you worked in this organization sample by Less than 5 years by (%40.0)
and 5 - 10 years by (%25.0) and 11 - 15 years by (%12.5) and 16 - 20
years by (%20.0) and 21 - 25 years by (%2.5) and More than 25 by
(0.0%).

Second: reliability and validity
Cranach’s alpha method: -

Where reliability was calculated using Cranach’s alpha equation shown
below:

1 — Total variations questions

Reliability coefficient =—— * -
N-1 variation college grades

Validity _ n " 1 — Total variations questions
N-1 variation college grades

Cranach alpha coefficient = (0.95), a reliability coefficient is high and it
indicates the stability of the scale and the validity of the study

Validity coefficient is the square of the islands so reliability coefficient is
(0.97), and this shows that there is a high sincerity of the scale and that
the benefit of the study.
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Table (4-7) Cranach’s alpha method

No | Value reliability Validity

1 | Sort 0.85 0.92

2 | Setin Order 0.83 0.91

3 | Shine 0.71 0.84

4 | Standardize 0.75 0.87

5 | Sustain 0.84 0.92

6 | Continuous improvement of processes 0.64 0.80

7 Efficiency of Operations 0.84 0.92

8 | Reduce the Processing time 0.81 0.90
Total 0.95 0.97

The second subject

4.3 View and analyze data

Following table explain illustrates the frequency and percentage for Sort

Table (4-8) illustrates the frequency and percentage for Sort

No | Items Strongly | Agree | Neutral | Disagree | Strongly
agree disagree

1 | Equipment is distributed in 12 13 4 9 2
the workplace (effectively)
and free of randomly 30.0 32.5 10.0 22.5 50.0
scattered objects

2 | Things are sorted by 5 5 15 12 3
priority for a certain period
(using a red color card) 12.5 12.5 37.5 30.0 7.5

3 | Tools and equipment (many 13 15 2 9 1
use) are placed in clear and 395 375 50 99 5 55
close places of users ' ' ' ' '

4 | Equipment and documents 15 11 8 5 1
are maintained 37.5 27.5 20.0 12.5 2.5

5 | Labels, paintings, and tags 15 14 3 7 1
were used 37.5 35.0 7.5 17.5 2.5
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From the above table result shows:

Equipment is distributed in the workplace (effectively) and free of
randomly scattered objects by the strongly agree (%30.0) and agree by
(%32.5) and neutral by (%10.0) and disagree by (%22.5) and strongly
disagree by (%5.0).

Things are sorted by priority for a certain period (using a red color card)
by the strongly agree (%12.5) and agree by (%12.5) and neutral by
(%37.5) and disagree by (%30.0) and strongly disagree by (%7.5).

Tools and equipment (many use) are placed in clear and close places of
users by the strongly agree (%32.5) and agree by (%37.5) and neutral by
(%5.0) and disagree by (%22.5) and strongly disagree by (%2.5).
Equipment and documents are maintained by the strongly agree (%37.5)
and agree by (%27.5) and neutral by (%20.0) and disagree by (%12.5)
and strongly disagree by (%2.5).

Labels, paintings, and tags were used by the strongly agree (%37.5) and
agree by (%35.0) and neutral by (%7.5) and disagree by (%17.5) and

strongly disagree by (%2.5).

Table (4-9) illustrates chi-square teat results for respondents answer

about the Sort

No Phrases Chi- df Sig. | Median | Interpreta
square tion
value

1 | Equipment is distributed in the

workplace (effectively) and freeof | 11.750 | 4 | 0.000 | 4.00 agree
randomly scattered objects

2 | Things are sorted by priority for a

certain period (using a red color 13.500 | 4 | 0.000 | 3.00 neutral
card)

3 | Tools and equipment (many use)

are placed in clear and close places | 20.000 | 4 | 0.000 | 4.00 agree
of users

4 Eq_mpr_nent and documents are 14500 | 4 | 0.000 | 4.00 agree

maintained

> l';:fde's paintings, and tags were | 5 h0 | 4 | 0000 | 4.00 | agree
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The results of table (4-9) Interpreted as follows:

1.

The value of chi — square calculated to signify the differences
between the numbers of individuals of the study for the Equipment
is distributed in the workplace (effectively) and free of randomly
scattered objects was (11.750) with P-value (0.000) which is lower
than the level of significant value (5%) These refer to the existence

of differences statistically.

. The value of chi — square calculated to signify the differences

between the numbers of individuals of the study for the Things are
sorted by priority for a certain period (using a red color card) was
(13.500) with P-value (0.000) which is lower than the level of
significant value (5%) These refer to the existence of differences
statistically.

The value of chi — square calculated to signify the differences
between the numbers of individuals of the study for the Tools and
equipment (many use) are placed in clear and close places of users
was (20.000) with P-value (0.000) which is lower than the level of
significant value (5%) These refer to the existence of differences
statistically.

The value of chi — square calculated to signify the differences
between the numbers of individuals of the study for the Equipment
and documents are maintained was (14.500) with P-value (0.000)
which is lower than the level of significant value (5%) These refer
to the existence of differences statistically.

The value of chi — square calculated to signify the differences
between the numbers of individuals of the study for the Labels,
paintings, and tags were used was (20.000) with P-value (0.000)
which is lower than the level of significant value (5%) These refer
to the existence of differences statistically.
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Table (4-10) illustrates the frequency and percentage for Set in Order

No | Items Strongly | Agree | Neutral | Disagree | Strongly
agree disagree
1 | The tools and files are 9 14 7 8 2
g?lzglned quickly and in a short 99 5 350 175 20.0 5.0
2 | Files and tools are returned to 12 12 6 7 3
Lr:zlr specified location after 30.0 300 | 15.0 175 75
3 | The order of the place needs a 9 11 8 9 3
short time 22.5 275 | 20.0 22.5 7.5
4 | The level of safety in the work 15 11 10 3 1
environment has increased 37.5 275 | 25.0 7.5 2.5
From the above table result shows:
The tools and files are obtained quickly and in a short time by the
strongly agree (%22.5) and agree by (%35.0) and neutral by (%17.5) and
disagree by (%20.0) and strongly disagree by (%5.0).
Files and tools are returned to their specified location after use by the
strongly agree (%30.0) and agree by (%30.0) and neutral by (%15.0) and
disagree by (%17.5) and strongly disagree by (%7.5).
The order of the place needs a short time by the strongly agree (%22.5)
and agree by (%27.5) and neutral by (%20.0) and disagree by (%22.5)
and strongly disagree by (%7.5).
The level of safety in the work environment has increased by the strongly
agree (%37.5) and agree by (%27.5) and neutral by (%25.0) and disagree
by (%7.5) and strongly disagree by (%2.5).
Table (4-11) illustrates chi-square teat results for respondents answer
about the Set in Order
No Phrases Chi- | df | Sig. | Median | Interpreta
square tion
h Is and fil b d value
1 | The tools and files are obtaine
qulicklygnd iln 2 short tim% 9.250 4 1 0.000 | 4.00 agree
2 | Files and tools are returned to
thﬁir s%ecifiedhloc?tion aftgr use 7.750 4 10000 | 4.00 agree
3 | The order of the place needs a
Shhortl timle . : . 4.500 4 | 0.000 4.00 agree
4 | The level of safety in the wor
environment has |¥1creased 17.000 | 4 | 0.000 | 3.50 agree
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The results of table (4-11) Interpreted as follows:

1. The value of chi — square calculated to signify the differences
between the numbers of individuals of the study for the tools and
files are obtained quickly and in a short time was (9.250) with P-
value (0.000) which is lower than the level of significant value
(5%) These refer to the existence of differences statistically.

2. The value of chi — square calculated to signify the differences
between the numbers of individuals of the study for the Files and
tools are returned to their specified location after use was (7.750)
with P-value (0.000) which is lower than the level of significant
value (5%) These refer to the existence of differences statistically.

3. The value of chi — square calculated to signify the differences
between the numbers of individuals of the study for the order of the
place needs a short time was (4.500) with P-value (0.000) which is
lower than the level of significant value (5%) These refer to the
existence of differences statistically.

4. The value of chi — square calculated to signify the differences
between the numbers of individuals of the study for the level of
safety in the work environment has increased was (17.000) with P-
value (0.000) which is lower than the level of significant value

(5%) These refer to the existence of differences statistically.

44



Table (4-12) illustrates the frequency and percentage for Shine

No | Items Strongly | Agree | Neutral | Disagree | Strongly
agree disagree

1 | Work environment (furniture, 10 17 10 2 1
equipment and files) clean 25.0 425 | 25.0 5 2.5

2 | Work environment (furniture, 11 12 13 3 1
equipment and files) safe in
which the causes of accidents 27.5 30.0 | 325 7.5 2.5
and injuries

3 | Itis easy to observe faults and 16 8 12 4 0
check thfem dur_lng cleaning 400 200 | 30.0 10.0 0.0
(preventive maintenance)

4 | Minimize the causes of faults 8 18 12 2 0
with auditing and continuous
cleaning 20.0 45.0 | 30.0 5.0 0.0

From the above table result shows:

Work environment (furniture, equipment and files) clean by the strongly
agree (%25.0) and agree by (%42.5) and neutral by (%25.0) and disagree
by (%5.0) and strongly disagree by (%2.5).

Work environment (furniture, equipment and files) safe in which the
causes of accidents and injuries by the strongly agree (%27.5) and agree
by (%30.0) and neutral by (%32.5) and disagree by (%7.5) and strongly
disagree by (%2.5).

It is easy to observe faults and check them during cleaning (preventive
maintenance) by the strongly agree (%40.0) and agree by (%20.0) and
neutral by (%30.0) and disagree by (%10.0) and strongly disagree by
(%0.0).

Minimize the causes of faults with auditing and continuous cleaning by
the strongly agree (%20.0) and agree by (%45.0) and neutral by (%30.0)
and disagree by (%5.0) and strongly disagree by (%0.0).
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Table (4-13) illustrates chi-square teat results for respondents answer

about the Shine

No Phrases Chi- df Sig. | Median | Interpreta
square tion
value
1 Wo_rk environment (furniture, 21750 | 4 | 0000 | 4.00 agree
equipment and files) clean
2 Work environment (furniture,
equipment and files) safe in which 15,500 | 4 | 0.000 | 4.00 agree
the causes of accidents and injuries
3 It is easy to observe faults and check
them during cleaning (preventive 8.000 3 | 0.000 | 4.00 agree
maintenance)
4 Mm_lmlze the causes of faults ywth 13600 | 3 | 0.000 | 4.00 agree
auditing and continuous cleaning

The results of table (4-13) Interpreted as follows:

1. The value of chi — square calculated to signify the differences

between the numbers of individuals of the study for the Work
environment (furniture, equipment and files) clean was (21.750)
with P-value (0.000) which is lower than the level of significant

value (5%) These refer to the existence of differences statistically.

. The value of chi — square calculated to signify the differences

between the numbers of individuals of the study for the Work
environment (furniture, equipment and files) safe in which the
causes of accidents and injuries was (15.500) with P-value (0.000)
which is lower than the level of significant value (5%) These refer

to the existence of differences statistically.

. The value of chi — square calculated to signify the differences

between the numbers of individuals of the study for the It is easy to
observe faults and check them during cleaning (preventive

maintenance) was (8.000) with P-value (0.000) which is lower than
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the level of significant value (5%) These refer to the existence of

differences statistically.

4. The value of chi — square calculated to signify the differences

between the numbers of individuals of the study for the Minimize

the causes of faults with auditing and continuous cleaning was
(13.600) with P-value (0.000) which is lower than the level of

significant value (5%) These refer to the existence of differences

statistically.

Table (4-14) illustrates the frequency and percentage for Standardize

No | Items Strongly | Agree | Neutral | Disagree | Strongly
agree disagree
1 | There are clear and written 11 25 3 1 0
steps for each process 27.5 62.5 7.5 2.5 0.0
2 | Written steps are followed for 8 17 10 2 3
each process 20.0 425 | 25.0 5.0 7.5
3 | Work is conducted with 13 15 8 3 1
discipline 32.5 375 | 20.0 7.5 2.5
4 | The information (archive) will 5 19 15 0 1
be disposed of after a specified
12.5 475 | 375 0.0 2.5

period

From the above table result shows:

There are clear and written steps for each process by the strongly agree
(%27.5) and agree by (%62.5) and neutral by (%7.5) and disagree by
(%2.5) and strongly disagree by (%0.0).

Written steps are followed for each process by the strongly agree (%20.0)
and agree by (%42.5) and neutral by (%25.0) and disagree by (%5.0) and

strongly disagree by (%7.5).

Work is conducted with discipline by the strongly agree (%32.5) and
agree by (%37.5) and neutral by (%20.0) and disagree by (%7.5) and

strongly disagree by (%2.5).
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The information (archive) will be disposed of after a specified period by
the strongly agree (%12.5) and agree by (%47.5) and neutral by (%37.5)
and disagree by (%2.5) and strongly disagree by (%0.0).

Table (4-15) illustrates chi-square teat results for respondents answer
about the Standardize

No Phrases Chi- df | Sig. | Median | Interpreta
square tion
value
1 There are clear and written steps for 35600 | 3 | 0000 | 4.00 agree
each process
2 Written steps are followed for each 18250 | 4 | 0.000 | 4.00 agree
process
3 Work is conducted with discipline 18.500 | 4 | 0.000 | 4.00 agree
4 The information (archive) will be
disposed of after a specified period 21200 |3 1 0.000 | 4.00 agree

The results of table (4-15) Interpreted as follows:

1. The value of chi — square calculated to signify the differences

between the numbers of individuals of the study for There are clear
and written steps for each process was (35.600) with P-value
(0.000) which is lower than the level of significant value (5%)

These refer to the existence of differences statistically.

. The value of chi — square calculated to signify the differences

between the numbers of individuals of the study for the Written
steps are followed for each process was (18.250) with P-value
(0.000) which is lower than the level of significant value (5%)

These refer to the existence of differences statistically.

. The value of chi — square calculated to signify the differences

between the numbers of individuals of the study for the Work is
conducted with discipline was (18.500) with P-value (0.000) which
is lower than the level of significant value (5%) These refer to the

existence of differences statistically.
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4. The value of chi — square calculated to signify the differences

between the numbers of individuals of the study for the information

(archive) will be disposed of after a specified period was (21.200)

with P-value (0.000) which is lower than the level of significant

value (5%) These refer to the existence of differences statistically.

Table (4-16) illustrates the frequency and percentage for Sustain

No | Items Strongly | Agree | Neutral | Disagree | Strongly
agree disagree
1 | The sections are inspected to 6 15 4 11 4
observe compliance with the 15.0 375 10.0 975 10.0
system
2 |There is a stimulus for the 3 10 9 15 3
sections that apply the five (5s)
successfully 7.5 25.0 22.5 37.5 7.5
3 | There is communication between 12 12 5 9 2
staff in the department and other
departments 30.0 30.0 12.5 22.5 5.0
4 | There is a check list for each 10 14 1 12 3
audit phase 25.0 35.0 2.5 30.0 7.5
5 | The number of errors produced 14 9 11 5 1
unintentionally decreases 35.0 22.5 27.5 12.5 2.5

From the above table result shows:

The sections are inspected to observe compliance with the system by the
strongly agree (%15.0) and agree by (%37.5) and neutral by (%10.0) and
disagree by (%27.5) and strongly disagree by (%10.0).

There is a stimulus for the sections that apply the five (5s) successfully by
the strongly agree (%7.5) and agree by (%25.0) and neutral by (%22.5)
and disagree by (%37.5) and strongly disagree by (%7.5).

There is communication between staff in the department and other
departments by the strongly agree (%30.0) and agree by (%30.0) and
neutral by (%12.5) and disagree by (%22.5) and strongly disagree by
(%5.0).

There is a check list for each audit phase by the strongly agree (%25.0)
and agree by (%35.0) and neutral by (%2.5) and disagree by (%30.0) and
strongly disagree by (%7.5).
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The number of errors produced unintentionally decreases by the strongly
agree (%35.0) and agree by (%22.5) and neutral by (%27.5) and disagree
by (%12.5) and strongly disagree by (%2.5).

Table (4-17) illustrates chi-square teat results for respondents answer
about the Sustain

No Phrases Chi- df | Sig. |Median | Interpreta
square tion
value
1 The se_ctlons are inspected to observe 11750 | 4 | 0.000 | 4.00 agree
compliance with the system
2 There is a stimulus for the sections
that apply the five (5s) successfully 13000 4 ) 0.000 | 4.00 agree
3 There is communication between
staff in the department and other 9.750 4 | 0.000 | 4.00 agree
departments
4 grr:aesrg Is a check list for each audit 16250 | 4 | 0.000 | 4.00 agree
5 The number of errors produced

. . 13.000 | 4 | 0.000 | 4.00 agree
unintentionally decreases

The results of table (4-17) Interpreted as follows:

1. The value of chi — square calculated to signify the differences
between the numbers of individuals of the study for the sections are
inspected to observe compliance with the system was (11.750) with
P-value (0.000) which is lower than the level of significant value
(5%) These refer to the existence of differences statistically.

2. The value of chi — square calculated to signify the differences
between the numbers of individuals of the study for the There is a
stimulus for the sections that apply the five (5s) successfully was
(13.000) with P-value (0.000) which is lower than the level of
significant value (5%) These refer to the existence of differences

statistically.
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3. The value of chi — square calculated to signify the differences
between the numbers of individuals of the study for There is
communication between staff in the department and other
departments was (9.750) with P-value (0.000) which is lower than
the level of significant value (5%) These refer to the existence of
differences statistically.

4. The value of chi — square calculated to signify the differences
between the numbers of individuals of the study for the There is a
check list for each audit phase was (16.250) with P-value (0.000)
which is lower than the level of significant value (5%) These refer
to the existence of differences statistically.

5. The value of chi — square calculated to signify the differences
between the numbers of individuals of the study for the number of
errors produced unintentionally decreases was (13.000) with P-
value (0.000) which is lower than the level of significant value

(5%) These refer to the existence of differences statistically.

Table (4-18) illustrates the frequency and percentage for Continuous
improvement of processes

Items Strongly | Agree | Neutral | Disagree | Strongly
agree disagree

Implementation of the 5S stimulates 10 24 6 0 0

_procedure process and  task 250 60.0 150 0.0 0.0

Improvements

Modifications were made to the 7 19 10 4 0

method of completing some tasks or

processes  after  applying the| 17.5 475 25.0 10.0 0.0

methodology of the five (5S)

Improved performance of the 8 20 12 0 0

department after the implementation

of the methodology of the five (5S) 200 50.0 30.0 0.0 0.0

Implementation of the 5S 11 19 10 0 0

methodology increases individual

discipline and responsibility 275 475 250 0.0 0.0
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From the above table result shows:

Implementation of the 5S stimulates procedure process and task
improvements by the strongly agree (%25.0) and agree by (%60.0) and
neutral by (%15.0) and disagree by (%0.0) and strongly disagree by
(%0.0).

Modifications were made to the method of completing some tasks or
processes after applying the methodology of the five (5S) by the strongly
agree (17.5%) and agree by (%47.5) and neutral by (%25.0) and disagree
by (%10.0) and strongly disagree by (%0.0).

Improved performance of the department after the implementation of the
methodology of the five (5S) by the strongly agree (%20.0) and agree by
(%50.0) and neutral by (%30.0) and disagree by (%0.0) and strongly
disagree by (%0.0).

Implementation of the 5S methodology increases individual discipline
and responsibility by the strongly agree (%27.5) and agree by (%47.5)
and neutral by (%25.0) and disagree by (%0.0) and strongly disagree by
(%0.0).

Table (4-19) illustrates chi-square teat results for respondents answer
about theContinuous improvement of processes

No Phrases Chi- df Sig. | Median | Interpreta
square tion
value
1 Implementation of the 5S stimulates
procedure process and task 13400 | 2 | 0.000 | 4.00 agree
improvements
2 Modifications were made to the
method of completlng some tasks or 12600 | 3 | 0.000 | 4.00 agree
processes after applying the
methodology of the five (5S)
3 Improved performance of the
department after the implementation | 5.600 2 | 0.000 | 4.00 agree
of the methodology of the five (5S)
4 Implementation of the 5S
methodology increases individual 3.650 2 | 0.000 | 4.00 agree
discipline and responsibility
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The results of table (4-19) Interpreted as follows:

1. The value of chi — square calculated to signify the differences
between the numbers of individuals of the study for the
Implementation of the 5S stimulates procedure process and task
improvements was (13.400) with P-value (0.000) which is lower
than the level of significant value (5%) These refer to the existence
of differences statistically.

2. The value of chi — square calculated to signify the differences
between the numbers of individuals of the study for the
Modifications were made to the method of completing some tasks
or processes after applying the methodology of the five (5S) was
(12.600) with P-value (0.000) which is lower than the level of
significant value (5%) These refer to the existence of differences
statistically.

3. The value of chi — square calculated to signify the differences
between the numbers of individuals of the study for the Improved
performance of the department after the implementation of the
methodology of the five (5S) was (5.600) with P-value (0.000)
which is lower than the level of significant value (5%) These refer
to the existence of differences statistically.

4. The value of chi — square calculated to signify the differences
between the numbers of individuals of the study for the
Implementation of the 5S methodology increases individual
discipline and responsibility was (3.650) with P-value (0.000)
which is lower than the level of significant value (5%) These refer

to the existence of differences statistically.
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Table (4-20) illustrates the frequency and percentage for efficiency of

Operations
No | Items Strongly | Agree | Neutral | Disagree | Strongly
agree disagree
1 | The implementation of the 5S 13 23 4 0 0
methodology will lead to the
completion of correct operations 325 575 10.0 0.0 0.0
as well as their proper completion ' ' ' ' '
2 | The application of the 5S 12 22 6 0 0
methodology  will use and
coordinate the materlals_ used in 30.0 55 0 15.0 0.0 0.0
each process to achieve the
objectives of the processes
3 | The implementation of the 5S 12 18 7 3 0
methodology reduces the quantity
of inputs and increases the
quantity of outputs, i.e., reduces
the amount of materials used in| 30.0 450 | 175 7.3 0.0
the processes and increases the
output.

From the above table result shows:

The implementation of the 5S methodology will lead to the completion of
correct operations as well as their proper completion by the strongly agree
(%32.5) and agree by (%57.5) and neutral by (%10.0) and disagree by
(%0.0) and strongly disagree by (%0.0).

The application of the 5S methodology will use and coordinate the
materials used in each process to achieve the objectives of the processes
by the strongly agree (%30.0) and agree by (%55.0) and neutral by
(%15.0) and disagree by (%0.0) and strongly disagree by (%0.0).

The implementation of the 5S methodology reduces the quantity of inputs
and increases the quantity of outputs, ie, reduces the amount of materials
used in the processes and increases the output.by the strongly agree
(%30.0) and agree by (%45.0) and neutral by (%17.5) and disagree by
(%7.5) and strongly disagree by (%0.0).
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Table (4-21) illustrates chi-square teat results for respondents answer

about the efficiency of Operations

No

Phrases

Chi-
square
value

df

Sig.

Median

Interpreta
tion

The implementation of the 5S
methodology will lead to the
completion of correct operations as
well as their proper completion

13.550

0.000

4.00

agree

The application of the 5S
methodology will use and coordinate
the materials used in each process to
achieve the objectives of the
processes

9.800

0.000

4.00

agree

The implementation of the 5S
methodology reduces the quantity of
inputs and increases the quantity of
outputs, ie, reduces the amount of
materials used in the processes and
increases the output.

12.600

0.000

4.00

agree

The results of table (4-21) Interpreted as follows:

1. The value of chi — square calculated to signify the differences

between the numbers of individuals of the study for the
implementation of the 5S methodology will lead to the completion
of correct operations as well as their proper completion was
(13.550) with P-value (0.000) which is lower than the level of
significant value (5%) These refer to the existence of differences

statistically.

. The value of chi — square calculated to signify the differences

between the numbers of individuals of the study for the application
of the 5S methodology will use and coordinate the materials used
in each process to achieve the objectives of the processes was
(9.800) with P-value (0.000) which is lower than the level of
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significant value (5%) These refer to the existence of differences
statistically.

3. The value of chi — square calculated to signify the differences
between the numbers of individuals of the study for the
implementation of the 5S methodology reduces the quantity of
inputs and increases the quantity of outputs, ie, reduces the amount
of materials used in the processes and increases the output was
(12.600) with P-value (0.000) which is lower than the level of
significant value (5%) These refer to the existence of differences

statistically.

Table (4-22) illustrates the frequency and percentage for Reduce the
Processing time

process outputs

No | Items Strongly | Agree | Neutral | Disagree | Strongly
agree disagree
1 Implementation of the 5S 8 21 4 7 0
methodology will lead to the
discontinuation of production 20.0 52.5 10.0 17.5 0.0
lines in operations.
2 Implementation of the 5S 7 21 7 4 1
methodology leads to streamlining
processes, thus reducing working 175 525 117.5 10.0 25
hours.
3 Implementation of the 5S 9 21 8 1 1
methodology will reduce the time
of arrival of production inputs. 22.5 52.5 20.0 2.5 2.5
4 | Application 5S accelerates the 12 22 5 1 0
collection and classification of 30.0 550 125 25 0.0

From the above table result shows:

Implementation of the 5S methodology will lead to the discontinuation of
production lines in operations by the strongly agree (%20.0) and agree by
(%52.5) and neutral by (%10.0) and disagree by (%17.5) and strongly
disagree by (%0.0).
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Implementation of the 5S methodology leads to streamlining processes,
thus reducing working hours by the strongly agree (%17.5) and agree by
(%52.5) and neutral by (%17.5) and disagree by (%10.0) and strongly
disagree by (%2.5).

Implementation of the 5S methodology will reduce the time of arrival of
production inputs by the strongly agree (%22.5) and agree by (%52.5)
and neutral by (%20.0) and disagree by (%2.5) and strongly disagree by
(%2.5).

Application 5S accelerates the collection and classification of process
outputs by the strongly agree (%30.0) and agree by (%55.0) and neutral
by (%12.5) and disagree by (%2.5) and strongly disagree by (%0.0).

Table (4-23) illustrates chi-square teat results for respondents answer
about the Reduce the Processing time

Phrases Chi- df Sig. | Median | Interpreta
square tion
value

Implementation of the 5S

methodology will lead to the
discontinuation of production linesin | 17.000 | 3 0.000 4.00 agree
operations

Implementation of the 5S

methodology leads to streamlining
processes, thus reducing working 29.500 | 4 0.000 4.00 agree
hours

Implementation of the 5S
methodology will reduce the time of

arrival of production inputs. 33.500 4 0.000 4.00 agree
Application 5S accelerates the
collection and classification of process 95 400 3 0.000 4.00 agree

outputs

57




The results of table (4-23) Interpreted as follows:

1. The value of chi — square calculated to signify the differences
between the numbers of individuals of the study for the
Implementation of the 5S methodology will lead to the
discontinuation of production lines in operations was (17.000) with P-
value (0.000) which is lower than the level of significant value (5%)
These refer to the existence of differences statistically.

2. The value of chi — square calculated to signify the differences
between the numbers of individuals of the study for the
Implementation of the 5S methodology leads to streamlining
processes, thus reducing working hours was (29.500) with P-value
(0.000) which is lower than the level of significant value (5%) These
refer to the existence of differences statistically.

3. The value of chi — square calculated to signify the differences
between the numbers of individuals of the study for the
Implementation of the 5S methodology will reduce the time of arrival
of production inputs was (33.500) with P-value (0.000) which is
lower than the level of significant value (5%) These refer to the
existence of differences statistically.

4. The value of chi — square calculated to signify the differences
between the numbers of individuals of the study for the Application
5S accelerates the collection and classification of process outputs was
(25.400) with P-value (0.000) which is lower than the level of
significant value (5%) These refer to the existence of differences
statistically.

4.4 Testing Hypotheses:-

1. There is a statically significance between implementation of 5s
and continuous improvement
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Table (4-24)

Chi-square Df Sig. Median Scale Statistical
significant
25.26 3 0.00 4.0 Agree Significant

Table (4-24) shows that the value of the Chi-square test (25.26) by
significant value (0.00) it’s less than the probability value (0.05) this
means that there is statically significance between implementation of 5s

and continuous improvement

2. There is a statically significance between implementation of 5s
and Efficient operations.

Table (4-25)
Chi-square Df Sig. Median Scale S_’tat_ls_tlcal
significant
32.01 2 0.00 4.0 Agree Significant

Table (4-25) shows that the value of the Chi-square test (32.01) by
significant value (0.00) it’s less than the probability value (0.05) this
means that there is statically significance between implementation of 5s

and Efficient operations.

3. There is a statically significance between implementation of 5s
and Time of completion of operations.

Table (4-26)
Chi-square Df Sig. Median Scale S_tat!s_tlcal
significant
28.145 3 0.00 4.0 Agree Significant

Table (4-26) shows that the value of the Chi-square test (28.145) by
significant value (0.00) it’s less than the probability value (0.05) this
means that there is statically significance between implementation of 5s

and Time of completion of operations.
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DISCUSION:

Analysis of data showed:

e There was great presence of males in quality and manufacturing
fields.

e Gender is not significant variables in implementing 5S concept.

e 70% of Employees were young, their age less than 40 years old,
which consider as competitive advantages for the company because
Innovation and creativity are generating from this group, and they
are low resistant to new change in work environment than those
who above 40 years old, age is not a significant variable in
implementing 5S concept.

e There are about 45% has Master degree that mean they has ability
to understand implementing new concepts

e Academic certificates are not a significant variable in
implementing 5S concept.

e Employees with Different Years of Experiences in one department,
the mix between old and new candidates could give a wide board to
exchange knowledge and experiences, years of Experiences is
significant variables in implementing 5S concept.

Hypotheses 1: Analysis show that there is relation between
implementation of 5S and continuous improvement .

Hypotheses 2:  results showThethat the Implementing of 5S have a
positive role on the efficient of the operations.

Hypotheses 3: Analysis show that There is effective relation of the
implementation of 5s and Time of completion of operations.
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Chapter Five

CONCLUSION AND RECOMMENDATIONS

1- INTRODUCTION:

This chapter shows the results of the study after analysis, the
recommendation and support suggestions for future research.

2- CONCLUSION:

The purpose of the research has been achieved by answering the
following hypotheses.

The results of the study showed that: -

1. There is relation between implementation of 5s
and continuous improvement .

2. Implementing of 5S have a positive role on the efficient of
the operations.

3. There is effective relation of the implementation of 5s and Time
of completion of operations.

3- RECOMMENDATIONS:

From

the results above there are some recommendations, that we

recommend companies to focus on continuous improvement

Increase the level of the employee’s awareness of the 5S
methodology.

The company has to train, motivate and support the employees to
implement 5S technic.

The quality research and training centers has to encourage studies
that integrate of 5S methodology with the other quality
management system.

increasing the interest of companies and factories in the industrial
sector in particular in the implementation of the concept of 5S or
similar concepts
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5- recommended more studies focusing on the concept of the 5S, its
methods and the benefits of its application, this concept is in all
sectors in Sudan whether it is industrial, medical or service sector.

4- SUGGESTION OF FUTURE RESARCHES:

1- suggest more studies focusing on the concept of the 58S,

2- suggest to procedure methods and the benefits of its implementing
5S concept is in all sectors in Sudan whether it is industrial,
medical or service sector.

3- Make more research discuss the difference between 5S concept and
lean manufacturing and six sigma concepts

4- Impact of implementing of 5S with(1ISO 18001/ 45001) to achieve
the continuous improvement.

5- The Role of 5S usage to reduce the quality cost.

6- Study the impact of the 5S methodology between two companies
on of them it applies the concept and the other not.
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APPENDIXESI

Questionnaire
College of Graduate studies
Deanship of Development & Quality

Master of Total Quality Management and Excellence

Dear Sir/ Madam ...c.cveveniiieeniieeeneeeeeeneennen

Greetings

| submit to you a questionnaire for the purpose of scientific research, the
topic is The impact of implementing 5S Methodology as tool for
continuous improvement of the quality of operations in the industrial
sector

Iwould kindly appreciate your cooperation by answering all the phrases
in the questionnaire.

I would like to thank you for putting thesign in front of the phrase

that suits you:

-1. Type:

Male ( ) Female ()

-2. Age:

30 years old and less () 40-31years ( )41-50years( )
51- 60years () more than 60 years ()

3.Academic Qualifications: -

Diploma Master () Bachelor ( ) Higher Diploma( )
Master () PhD ( )

4.Scientific specialization:-

Accounting and Finance( ) Business Administration( ) Economics( )

Administrative Costs and Accounting( ) Other ()

71



5.Job title:-
Accountant () Head of Quality( ) Internal Auditor( )
Manager( ) External Auditor( )  Other( )

6.Scientific experience:-

S5yearsandless( ) 6-10years( ) 11-15years( ) 16-
20-years( ) 21-25years( ) morethan25years( )
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The first axis: the reality of the implementation of the methodology

of the five (5S) at the Coldair Company.
Phrases S. Agre | Not Disag | S.
Agree | e Applica ree
ble Disagre
e
S1: Sort

1. Equipment is distributed in the
workplace (effectively) and free
of randomly scattered objects.

2. Things are
sorted by priority
for a certain period
(using a red color
card) .

3. Tools and equipment
(many use) are placed in clear
and close places of users

4. Equipment and documents
are maintained

5. Labels, paintings, and tags
were used

S2: Set in Order

1. The tools and files are
obtained quickly and in a
short time

2. Files and tools are returned
to their specified location
after use

3. The order of the place
needs a short time

4. The level of safety in the
work environment has
increased

S3: Shine
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1. Work environment
(furniture, equipment and
files) clean

2. Work environment
(furniture, equipment and
files) safe in which the causes
of accidents and injuries

3. It is easy to observe faults
and check them during
cleaning (preventive
maintenance)

4. Minimize the causes of
faults with auditing and
continuous cleaning.

S4: Stand

ardize

1. There are clear and written
steps for each process

2. Written steps are followed
for each process

3. Work is conducted with
discipline

4. The information (archive)
will be disposed of after a
specified period

S5: Sus

tain

1. The sections are inspected
to observe compliance with
the system

2. There is a stimulus for the
sections that apply the five
(5s) successfully

3. There is communication
between staff in the
department and other
departments

4. There is a check list for
each audit phase

5. The number of errors
produced unintentionally
decreases
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The Second axis: The impact of the implementation of the methodology of

the five (5 S) on the quality of operations at the COLDAIR Company:
(continuous improvement of operations, increase the effectiveness and
efficiency of operations, reduce the time of completion of operations)

Phrases

Strongly
Agree

Agree

Not
Applicable

Disagree

Strongly
Disagree

Continuous improvement of processes

1.
Implementation
of the 5S
stimulates
procedure
process and task
improvements

2. Modifications
were made to the
method of
completing some
tasks or
processes after
applying the
methodology of
the five (5S)

3. Improved
performance of
the department
after the
implementation
of the
methodology of
the five (5S)

4.
Implementation
of the 5S
methodology
increases
individual
discipline and
responsibility

Efficiency of Operations

1. The
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implementation
of the 5S
methodology will
lead to the
completion of
correct
operations as
well as their
proper
completion

2. The
application of the
5S methodology
will use and
coordinate the
materials used in
each process to
achieve the
objectives of the
processes

3. The
implementation
of the 5S
methodology
reduces the
quantity of
inputs and
increases the
quantity of
outputs, ie,
reduces the
amount of
materials used in
the processes and
increases the
output.

Reduce the Processing time

1.
Implementation
of the 5S
methodology will
lead to the
discontinuation
of production
lines in
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operations.

2.
Implementation
of the 5S
methodology
leads to
streamlining
processes, thus
reducing
working hours.

3.
Implementation
of the 5S
methodology will
reduce the time
of arrival of
production
inputs.

4. Application 5S
accelerates the
collection and
classification of
process outputs
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Appendixes Il

List of Arbitrators: -

Name

Scientific Degree

Institute

Dr.Ashraf Hassan Idrees

Assistant Professor
Statistics and information Centre

Statistics and information
Centre
Sudan University of Science

and Technology
Dr.Mohaned Hassan Assistant Professor Sudan University of Science
Ismail Education -Education Technology - and Technology

Quality

Dr. Huda Hashim Obaied

Head of Self-Assessment Section
Deanship of Development and Quality

Sudan University of Science
and Technology
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