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Abstract

Due to economic globalization and the use of high-tech manufacturing machinery, many
challenges have emerged and affected the manufacturing sector. In addition, there is a
constant desire of customers to obtain high-quality products at affordable prices in short
time or on time. Therefore, to fulfill the needs of customers, the manufacturing companies
must have effective and efficient organizational structure that supports the running of the

diverse processes without any major downtime or delays.

Within the Palestinian manufacturing sector, and specifically within the wooden industry,
a wooden company called GM Profile Wooden Company is considered as a case study.
More specifically, it has no organizational structure; it encounters many inventories,
maintenance, production, marketing problems among other in its operations and
functions. Such problems result in losses, inefficiencies, frequent downtimes, poor
quality, low productivity and, collectively, a serious threat in the sustainability of GM

Company.

The main purpose of this study is to implement various lean tools as a part of quality
principles within the wooden manufacturing company called GM Profile Wooden
Company, which need to reduce different type of waste detected in order to achieve high
quality controls on procedures and system. Also, it aims to improving productively,
quality of company products and systems efficiency as overall. Luckily, across the
implementation of this study, many radical changes could be done in GM that improves
the organizational development, increase delivery performance, promote inventory

turnover and make a faster development



VI

Also, applying lean tools can increase the availability and reliability of machines in GM,
decrease machine defects. It promotes customer satisfaction by preventing machines
sudden shutdown and delays, improved supplier relations with the company and increase
employee relationships among each other and their involvements which affect the

business development and profits.

Key words: Wooden Profile Production Line (WPPL), Total Productive Maintenance
(TPM), Work-in-progress (WIP), Layered Process Audit (LPA), Minimum Allowable

Quantities (MAQ), Safety- Health and Environment (SHE)
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Chapter 1: Introduction

11 Background

Today's competitiveness is a challenge for any company to survive and grow in the
market. The current approach to business management is based on improving the
performance of business processes by obtaining the required quality and functionality of
the process. One of the important aspects which should be taken in company
considerations, is to have an organizational structure, as it helps in providing guidance to
all employees by establishing formal reporting relationships that control the company's

workflow.

A formal overview of the company structure not only makes it easier to add new positions
to the company, but it also provides a flexible and ready means for growth. Moreover, the
organizational structure benefits involve all types of companies whether manufacturing
or services by having: faster decision making, multiple business locations, improved
operational efficiency, improved employee performance, elimination of duplication of
work, reduction in employee conflict, encouragement of creativity, creation of corporate
culture among employees to express themselves and better communication. Having an
organizational structure in manufacturing is very important to focus on finance,

operations and marketing as they represent the three major functions of any business.

In Palestine, some companies have well established organization structures in the service
sector like: Jawwal, Ooredoo, some universities and hospitals while only few
manufacturing companies have such structures. One of the companies facing fierce

competition in the woods sector in Palestine is GM Profile Company. This company



which was established in the year 2000 has several production lines including: Kitchen

closets, wooden profiles, door frames and doors.

In the last few years, the GM Company’s accountant revealed that sales and profits have
dropped tremendously as it is shown in company financial records (2014-2018). The
company’s manger claimed that this is due to high competition in the market and low
Wooden Profile Production Line (WPPL) productivity. In addition to the customers
complaints about the company's inability to meet their requirements in terms of delivering

on time and according to specifications.

Based on the above, the company’s manager in his interview focused on the necessity of
having reliable organizational structure and managerial system at GM profile is now a
major priority. One of the production lines which require major improvements is the
WPPL which has a decreasing productivity in some types of their products, weak
marketing department, and absence of having management system. Such problems like
this lead to decrease in the company’s profitability and decrease in the company’s ability

to expand in the local market.

The study took place in a context where several policies and strategies lack to address the
organizational structures, objectives and the employees job descriptions in GM Profile
Company. While the implementation of lean tools for improving the quality of products
still immature and unutilized in Palestinian companies which affect their ability in market

competition. Their competency depends on price more than the product quality.



1.2 Company Profile

In 2018, a meeting conducted with one of GM Profile Company owners Dr. Asharf
Almimi about the company history and establishment. He revealed that GM company is
a wood factory located in the industrial zone in Albireh city in Ramallah-West Bank; it
was founded in 1999 by five investors. GM specializes in the production of wooden
profiles, doors, kitchen and decorative panels from original and synthetic types of wood.
This local company is considered one of the leaders in this field, with about a quarter of

their products sold in Israel.

Moreover, he described the company staff lineup by having a factory manager,
accountant, two sales representatives and fourteen workers. The company have three
production lines: Profile line, Kitchen Line and doors line. The profile line has many

products like: desktop cornice, doors profiles, beds profiles and windows profiles.

1.3 Problem Definition

According to company manager, he revealed that the company is considered a pioneer in
profiles line manufacturing from original and synthetic wood in Palestine. It has a good
reputation among many carpenters due to the variety of profiles types, the good prices
which the company offer, as well as the attractive payments’ methods. Also, many clients

from Israel and 48 Arabs enjoy dealing with the company since several years.

On the other hand; there are some complaints from the manager and customers that must
be taken very seriously, as they have affected the company’s expansion and improvement
of the business. The company had a lot of TIMWOODS wastes, these problems was
mainly in the company's warehouse. They had obviously inventory waste due to presence

of batches of finished products and materials for more than two years that were mixed



together. This accumulation resulted from the absence of responsibility on the part of the
employees themselves, some production decisions were taken by the employees, the
weakness of the previous factory manager who was easily influenced by the opinions of
his employees, the lack of inventory manager, the absence of inventory management
system, lack of a production manager and the absence of a production system in the

company.

These reasons have led to many types of wastes such as over-production waste which
appeared as fluctuations in production of many profiles’ types such as: production of
unnecessary quantities of items which believed to be important. Defects waste as a result
from over production or uncontrolled production process that resulted in large quantity of
scraps. Over-processing waste happened because of wrapping the profiles with specific
colored paper (customization purpose) and storing them in large quantities without

relying on market sales data.

It can be noticed that there is a waiting waste in the WPPL area as the setup process of
the machine takes long time resulting in disruption of the workflow until it is turned on
again, while the rest of workers do not occupy other tasks until the machines start. This
causes delay in the delivery time and low productivity, which highlighted on the necessity
of having a production manager and production system to control the workflow and the

worker tasks.

It is also evident that the company suffers from skills waste which appeared as a shortage
of expert manpower in the field of monitoring operations and maintenance of machines,
as there is one expert worker responsible for preparing, equipping and operating the

machines, especially wood forming and profiling machines. So, in the event of his



absence, the workflow of the WPPL will be suspended until he returns. In addition to that:
low educational qualifications for workers and learning abilities to acquire new skills in
the field of operation and maintenance of machinery. Also, it led to failure in producing
important types, failure to consider market needs due to lack of reliance on financial and

scientific analysis of items sales.

Another problem that was recognized in the GM profile plant area is the lack of having

Total productive maintenance (TPM) as explained in detail:

e The machines need periodic maintenance and sometimes the parts are sent for
repairing without any spare parts for them.

*  The absence of tools lists in the store, there is no specific classification of these tools
according to the machine’s types.

e There are no special places designated for the tools which need repairing, received
pieces from repairs and the new tools and pieces.

e Lack of store parts manager: workers used new machine parts and neglected the
restored parts due to the absence of an official responsible manager in the store,
which should carry out the receipt and delivery process and inventory number of

tools and pieces.

Based on the foregoing, it's also clear that the company lacks a well-defined
organizational structure, lack of policies for work departments and job descriptions for
employees. In addition to the absence of key positions in the company, whose presence
is an important element for: the development of the company, defining tasks and

responsibilities, tracking errors and preventing their occurrence in the future.



14 Research Aim and Objectives

In the last few years, the GM Company’s sales and profits have dropped tremendously.
The company’s manger claims that this is due to high competition in the market and low
WPPL productivity. Also, some customers complained from the company's inability to
meet their requirements in terms of delivering on time and low expected quality. This
research aims to improve the productivity of WPPL at GM Profile Company by achieving
the following objectives.:

*  Creating an organizational structure for GM.

*  Establishing and implementing a TPM system for the whole plant machines

e  Creating an inventory management system for the WPPL.

e Creating a continuous production system for the WPPL.

e Performing product sales analysis for the WPPL items.

Where these objectives are considered a challenge insight of management changing, also
there is a difficulty in convincing employees since they are accustomed by performing

the work according to their opinions and experiences.

1.5 Research Questions

In accordance with research objectives, the following are the research questions:

*  What’s the appropriate organizational structure that should exist at GM Profile
Company?

*  What is the appropriate TPM system needed for better management of GM Profile
machine? And how this system helps to increase the company's productivity?

e What is generally needed to take into consideration during developing and

implementing inventory management system?



*  What criteria should the researcher take in the consideration when developing a

production system for GM Profile Company?

1.6 Research Outcomes

The following outcomes were achieved at the completion of this thesis:

* An effective and efficient organizational structure that supports GM’s functions and
includes clear job descriptions of its departments and employees.

* Improved performance indicators of GM in terms of productivity and profitability.

* Improved staff accountability, morale, performance and loyalty.

* Implementable TPM system that enhances machines availability and reliability.

* Improved inventory management and control system of raw materials, work in
process and finished goods on GM.

e Improved production planning, scheduling and control system.

* A leaner GM Company with minimal TIMWOODS wastes and improved customer

satisfaction.

1.6.1 Thesis Structure

Following the introductory chapter, the following chapters describe the thesis structure
starting from chapter two:

. Chapter Two: Literature Review

This chapter showed the previous studies and articles related to this study purpose and
are comprised of the following sections: an overview of the organizational structure, job
descriptions, total productive maintenance, machines and tools maintenance documents,

the inventory management system and the production system.



. Chapter Three: Research Methodology

The methodology of this research is based on a mixed approach of qualitative and
quantitative data. This combination provides more techniques and ideas which are directly
related to developing an inventory management system, establishing a production system,
setting the standards, implementation methods and evaluation process. So, the
quantitative data helps to analyze the WPPL products and to take strategic designs
accordingly. While the qualitative data contributed to the development of the
organizational structure and its components, job description details, work policies and the
evaluation of the new situation. It's also a part of the total productive system process, the
documents needed to support this change, the methods of implementation on machines,
methods of implementation on the tools storage room and how to make system
assessment.

. Chapter Four: Results and Analysis

This chapter explains the results and analysis with detailed clarification and
demonstration after using the previous techniques to find problems and the suitable
solutions. It explains in detail the current organizational system, the plant machines status,
the status of tools store, the WPPL layout, the process flow of this line, and the main
struggles which affect the organization profitability and WPPL productivity.

. Chapter Five: Discussion of Results, Conclusions and Recommendations

This chapter focuses on: results discussion, conclusions, recommendation for future
improvements. It discusses the study achievements and summarizes the outcome in
improvements form. It describes the limitation and weakness points of the study that

prevents demonstration of further improvements and implementation the different



systems properly. Also, it gives insight for future projects and systems that can help the

company to solve other problems affecting their profitability and productivity.

1.7 Chapter Summary
In this chapter, the researcher focused on giving a brief background of company profile
and the reason for developing this research. An overview on the research aims, questions,

objectives and outcomes.
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Chapter 2: Literature Review

2.1 Introduction

Many researchers proposed to explain what companies needed to improve their
profitability and how the implementation of different systems affected that. In this
thesis, the literature covers wide variety of such researches and articles, so this review
focuses on various major subjects and tools which used to implement them, and they
appear frequently in all the literature reviewed. These subjects are: Organizational
Structure System principles, Organizational Structure System Implementation, Layered
Process Audit (LPA), Strong Matrix Structure, Centralization of Decision Making,
Total Productive Maintenance System pillars, Total Productive Maintenance system
implementation, 5Why's technique, Inventory Management System, Inventory
Management System Implementation, trend analysis of sales, production system

configuration.

These articles findings are of an interest for similar companies which have the same
weakness in these subjects, or they try to improve their company in specific subject.
Although the researcher and GM senior employees support external help for
development because they considered it a reason to succeed and save the status quo,
many workers resisted these changes and preferred to follow the old style of working

methods and regulations.

As many literatures presented these subjects in a variety of contexts, this research’s
purpose is to examine the effect of applying these subjects on GM Profile Company
productivity and profitability. This can be through over viewing researches containing

the used techniques and models, to examine the effectiveness from using them, so they
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can modulate the suitable systems to overcome the administrative weakness in the

company.

In this chapter, the theoretical backgrounds for the previously-mentioned tools and
systems are provided. Moreover, previous studies are presented about organizational
structure system implementation, total productive system implementation, and
inventory management system implementation and production system configuration.
The final part is about the success reasons for implementation of these systems and the

main struggles.

2.2 Theoretical Backgrounds

This part of the research provides a basis to support the analysis, to interpret the results
and make broader generalizations. In this section the theoretical background covers:
definitions and the involvement of the above-mentioned tools and systems of this
research according to other researches and the articles that mentioned them and their

applications according to their own opinions.

2.2.1 Lean Tools and Technique Concept

In 1930’s, the lean concept was first initiated by Taiichi Ohno in mass production
setting of automobile industry “Toyota Manufacturing plant” and it represented as the
Toyota’s production system (Melovi¢ et al., 2016). The Japanese pioneers like Shigo
Shingo, Toyoda Kiichiro and Taiichi Ohno accepted the challenge to improve the
production system by eliminating manufacturing and service wastes as explained by
Sharma (2021). In the mid of 1980’s; the lean concept was expanded to involve a lot
of techniques as described in the “The machine that changed the world” a book written
by Professor James Womack (James P. Womack), Daniel Jones (Daniel T. Jones) and

Daniel Rosa (Daniel Roos), Melovi¢ et al. (2016).
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The main goals of this system are to eliminate all types of wastes by producing high
quality products with lowest costs and in least time (Gupta and Jain, 2013). Pearce &
Pons (2013) explain the different types of tools and techniques that were involved under
this concept like: Total quality management (TQM), Total Productivity Maintenance,
Kaizen, Kanban, and 5S which focuses on organizing the workplace (sorting, set in
order, shine, standardize and sustain), Just In Time (Time study), Gemba, Value stream

Mapping (VSM), and Poka-Yoke.

2.2.2 TIMWOODS
As Murdoch (2017) describes TIMWOODS which stand for types of Waste: “An
acronym that provides a framework for finding and eliminating all waste steps in the
process”. While Sharma (2021) illustrates that this concept was found by Taiichi Ohno
during his work in Toyota and it involves seven types of waste related to machine
“TIMWOOD?”, (Sharma, 2021). In 1990’s, the eight wastes “skills” were invented by
western industries (Sharma, 2021) and they become “TIMWOODS” that involves eight
types of wastes: Transport, Inventory, Motion, Waiting, Over-production, Over-
processing, Defects and Skills (Murdoch, 2017).
Sharma (2021) illustrate definition for each type:
e Transportation waste: occurs whenever goods or materials are moved, caused
from unplanned layout.
e Inventory waste: resulted from over production, semi-finished products, order
cancellation resulted in return products.
e Motion: unnecessary movements of workers that cause increasing in the lead time
(Sharma, 2021). So, he ideal solution was to re-arrange layout to decrease the

distance to facilitate reaching to things easier (McGee-Abe, 2015).
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Waiting: it’s the delay in time and idle time which didn’t added value to the
product (Sharma, 2021). In other description by McGee-Abe (2015) the other
workers will wait until the bottleneck be cleared, so having enough staft to handle
the workload.

Over-production: extra production above the consumption needs. The suggested
solution by McGee-Abe (2015) by establishing work flow for the customer
benefits.

Over-processing: addition of more processing steps that cause increasing in the
machine setup time and material handling time

Defects: product manufacturing not related to the product specifications and
tolerances, and failed in quality inspections (Sharma, 2021). McGee-Abe (2015)
describes it as mistake which need more time, resources and money to fix, it can
be solved by applying a standardize work plan to control it.

Skills: this waste is not developed by Toyota and it’s related to the human skills
and no utilization of manpower skills.

Organizational Structure System Principles

The concept of “system” was developed by Von Bertalanffy (1971) as an antidote to

the limitations of individual disciplines in addressing complex social problems. The

basic of systems theory as Barr (2013) described that organizations consist of multiple,

interdependent parts that collectively form more than the sum of their parts. Interactions

between parts of the system are purposeful, boundaries as permeable, cause and effect

as dynamic and nonlinear processes. While organizational theory is a subset of systems

theory and it contains a range of perspectives from economics, psychology and

sociology. It focuses on the overall examination of organizations, like the study of

organizations from multiple viewpoints, using multiple methods and levels of analysis.
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As a result, organizational theory investigates “micro” organizational behaviors,
individual and group dynamics as well as “macro” organizational issues such as
structural power relations (Suter et al.et al., 2013). To have an alternative way of
growth, this is referring to organizational structure, which helps in improving work

ethics and discipline in the production process (Stokke, 2008).

2.2.4 Layered Process Audit (LPA)

Yadav et al.et al. (2021) described Layered Process Audits (LPA) as a strategy for
quality improvement which is growing in popularity. A well-implemented LPA can
improve First Time Quality (FTC), reduce waste, improve throughput, and reduce costs.

LPAs can change the culture of a company that embraces continuous improvement.

Sittsamer & Leslie (2005) concluded that when implemented with a well-written target
check sheet and dedicated auditors, a tiered LPA is a very effective tool to proactively
reduce variability. With careful planning and support from top management, LPA shifts
resources from inspecting products and handling customer complaints to the next

activity.

Stoop (2017) states that comparing the LPA to traditional inspection and auditing it can
provide an additional layer of security to catch process variations before they cause
defects or safety incidents. By generating large amounts of data, LPA increased
visibility into the drivers of quality costs. The followings are the metrics that LPA has

the greatest impact on:

*  Retirement and Rework: Companies implementing LPA have been able to cut their

decommissioning costs in half in a few months.
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e Customer Returns: LPA implementations are associated with 50% or more
reductions in customer defects in some organizations. Other companies have
reported going months or more without customer returns.

* Total cost of quality: Reducing the cost of quality is final revenue growth. One
reason is that the cost of quality increases exponentially as we move from

prevention to detection and actual error correction.

2.2.5 Strong Matrix Structure

Stuckenbruck (1979) defined strong matrix structure as having dual or multiple
administrative accountabilities and responsibilities. The matrix typically had two chains
of commands, one along the function line and the other one along the project, product
or client line. Other command chains are possible, such as geographic location. It
usually depends on: administrative relationship, physical relationship, time spent on the

project.

Schnetler et al.et al. (2015) describes a matrix organization as an organization with
multiple command systems, including support mechanisms, cultures, and behaviors that
can support the structure. They reveal some of the advantages mentioned in the
literature are: flexibility and rapid adaptation to changing market and technical
requirements, effective resource allocation, increased formal side communication,
flexible use of human resources. While the common problems with matrix structures
include: tendency towards anarchy, power struggle, collapse during economic crisis,
excessive overhead, decision strangulation, destructive conflict, undefined roles and
responsibilities, functional administrators because a relatively large number of

administrators are required often concurrently as project manager.
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Burton et al.et al. (2015) demonstrate that an important part of making a matrix
organization work is to make sure that all the individuals and teams working in the
matrix understand why the matrix organization is chosen. When individuals implement,
manage, and run the matrix without understanding the reasons for choosing it, they
wouldn't have basis for dealing with conflicting goals, conflicting bosses, differences
in time orientation, incentive incompatibilities, etc. So, managing the junctions of the
matrix requires everyone to have a strong understanding and acceptance of the purpose

of the matrix.

2.2.6 Centralization of Decision Making

Andrew et al.et al. (2007) describe the centralization in organizations typically have a
high level of hierarchical authority and low levels of participation in decisions related
to policies and resources. When only one or a few individuals make decisions, then the

organizational structures can be described as highly centralized.

Marume & Jubenkanda (2016) state the advantages of centralization as a result of their
research as follows: a) providing maximum control over the entire organization. b)
ensuring that all work is done in the same way, in accordance with the same company
policies and principles; ¢) making administrative abuse more difficult in matters such
as the hiring and handling of employees, the purchase and use of goods, etc.; d) ensuring
economic efficiency of administration by avoiding duplication of work. ¢) promoting
the adoption of dynamism in the organization through the active role of leadership. f)
handling emergencies and unexpected problems. g) making the best use of the
organization's human and material resources and developing the character of the

enterprise.
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2.2.7 Pillars of Total Productive Maintenance (TPM) System

In 1971, Seiichi Nakajima had invented the original approach of Total Productive
Maintenance (TPM), he defined it as a productive maintenance system which is carried
out by all employees through small group activities and can be viewed as equipment
maintenance performed on a company-wide basis (Bakri et al., 2012). It is used to
improve and maintain the production and quality of processes, machines, and all other
resources by eliminating the defects related to products and equipment (Singh &
Kumar, 2017). The ultimate goals of TPM are zero breakdowns, zero defects, zero
accidents, and zero waste. It eliminates breakdowns and defects, improves the
equipment processing rates, reduces costs, inventory can be minimized, and it enhances

labor productivity (Bakri et al., 2012).

Dawood & Sahib (2017) describe the TPM Model which has eight pillars, where seven
pillars are based on 5S foundation pillars. Five S pillar which consists of the five keys
for total quality improvement: Seire (Sort, organization) Seition (Set in order), Seiso
(shine, cleaning), Seiketsu (standardize the cleaning), and Shitsuke (Sustain,

discipline).

The TPM eight pillars are (Dawood & Sahib, 2017):

1. Autonomous maintenance- This pillar helps to take care of the small maintenance
of the tasks. It focuses on one thing, i.e., to provide the skill maintenance to the
workers. TPM activities enable to pay more attention to the value-added activity.

2. Focused improvement- This pillar focuses on the development of the work
performed by machines and equipment. It focuses also on the self-discipline and

organized problems in the workplace (Singh & Kumar, 2017).
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Planned maintenance- Singh & Kumar (2017) explain that it focuses on the

machines and equipment and finding the problem inside the machine, so the

customer could not face any problem with it. This maintenance can be divided into

four categories:

*  Preventive maintenance

*  Corrective maintenance

*  Breakdown maintenance

*  Maintenance prevention

Quality maintenance- It is the setting of conditions that will exclude the

occurrence and control of defects. These conditions are for reducing defects to zero.

The Japanese Institute of Plant Maintenance (JIPM) had defined it as "an activity

to set up quality maintenance" of equipment which excludes quality defects based

on the basic concept of maintaining perfect equipment to achieve perfect product

quality (Dawood & Sahib, 2017).

Training and the Education- Dawood & Sahib (2017) define its aim is to provide

operator and maintenance training that helps in eliminating breakdowns. Training

allows operators to maintain equipment and as failure occurs, they can suggest

ways to avoid recurring failure. Training needs to focus on:

*  Knowledge, skill and techniques improvements.

*  Creating a training environment for self-learning based on the needs.

¢ Education curriculum / tools / evaluation, etc. to help vitalize employees.

* Training to relieve employee fatigue and to enjoy his/her work. Aligning
employee mindsets with organizational goals (Sivaram et al., 2013).

Safety, Healthy Environment- It focuses on providing a good and safe workplace

for employees, which is not damaged by development or procedures. This pillar
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plays a major role in the production sector. Production managers care about
security-related functions. Otherwise it raises awareness among employees by
inducing various competitions related to safety mottos, quizzes, drama, and posters
(Dawood & Sahib, 2017).

7. Office TPM- It is considered one of the most important TPM pillars, which is
implemented to streamline the office management that requires ensuring the
appropriate and time availability of resources in economic ways to perform
maintenance activities (Vardhan & Gupta, 2014).

8. Development Management- Deploying new equipment with minimal time by
learning from the existing system and developing a new improved system.
Performed maintenance improvement to assess systems and equipment’s

independently (Sivaram et al., 2013).

2.2.8 5 Why's Technique
Fritze (2016) describes the need from this technique in determination of the root cause
of a breakdown, delay or defect on a work station. It is considered a "Thinking people

system" within the Toyota Production System (TPS) as shown in Figure 2-1.

TPS

Reduction of waste. best quality. cost
reduction., short throuput times

=

g Thinking =1
= = _—0

= = people by S — |
1, 2 system o =2
=g S =
- B B
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— =
=

Production leveling (Heijunka).
Standardization

Kaizen

Source: Own illustration

Figure 2-1: A TPS- House (Fritze, 2016).
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Kohfeldt & Langhout (2011) confirm that the 5 why’s method was developed by
Sakichi Toyoda in the 1930s to identify the problems of manufacturing and production,
where the participants involved in brainstorming of the five answers depending on their
knowledge and experiences then the reasonable answer will be selected and turned into
other why's question till five times. So, this technique needs participant to feel

convenient during sharing information.

While Card (2016) reveals the secret behind number five of this technique is that Taiichi
Ohno describes the 'S5 Whys' as the heart of the TPS methodology. The basis of Toyota's
scientific approach is to ask why five times whenever a problem is found, by repeating
Why 5 times will clarify the nature of the problem and how to solve it. A solution or

method is designated as 'one How' and so 'Five Whys equal One How' (SW=1H).

Galley (2018) reveals a summary of 5 Why criticisms with explanations:

. The investigator tends to stop at symptoms earlier rather than to go in depth levels
causes, so the Why questions can expand as needed even reaching 25 or more.

. Limited by the investigator's knowledge: this is no real since the details and
explanations are taken from expert people.

. Don't ask the right Why question: this is related to understand the basics of cause
and effect and so investigator can ask the right Why's questions.

. Non-repeatable- Different people make different 5 Whys: this is can be handled
through combining the 5- Why cause map diagrams to turn into 10- why map
diagram and so they can be analyzed to prevent problems.

. Tendency to isolate a single root cause: this technique aims to focus on the root
cause which resulted in other root causes and so these entire root causes are special

and differ from the contributing factors.
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2.2.9 Inventory Management System

Inventory management involves a set of decisions aimed to match an existing demand
with the supply of products, materials over space, time to achieve specific cost, service
level objectives, observe product-operational and demand characteristics (Wanke,
2014). According to Sheikh & Sohail (2018) the inventory is defined as: raw materials
supply, work in progress (WIP) and finished goods, so having an inventory system
helps the organization to meet their operational requirements. While Board (2021)
revealed that inventory could be classified according to the purpose they served such
like: transit inventory (it results from transporting items from one location to another),
buffer inventory (or called safety stock and it’s the amount kept on hand which is above
the current demand), anticipation inventory (having safety stock for high demand
seasons), decoupling inventory (separating inventory within a manufacturing process
to have safety stock of sorts), cycle inventory (lot size inventory which depend on
ordering when needed) and MRO (Maintenance, repair and operating) goods inventory
(it’s the items which used to support and maintain the production processes like; oils,

lubricants, screws, etc......).

Oluwaseyi et al. (2017) reveal that inventory management is useful in determining the
effectiveness of product storage. Advances in inventory management principles and
techniques which improve moving loads, delivery speeds, quality of service, costs of
operations, facility usage and energy savings. Like any management system, inventory
management system has techniques and performance improvement measures, which
indicate what we achieved after using, examples on these are:

¢ Economic Order Quantity (EOC): it's known also as fixed-order-quantity

model, and the order quantity is in economic size (Victoire, 2015).
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e Marginal Analysis (MA): ordering goods at the right time to ensure the
inventory turnover (Oluwaseyi et al., 2017).

e Just-In time (JIT): ordering goods when it is required which reduces the storage
costs or having inventory in minimal levels in hands (Sheikh & Sohail, 2018).

*  Simulation: capability of applying the inventory management plans for the
organization (Oluwaseyi et al., 2017).

*  Fixed-order- interval model (FOI): used when orders are set on fixed time
intervals (Victoire, 2015).

e Order Batching: order in bulk quantity (batches) to reduce transportation costs
(Oluwaseyi et al., 2017).

e Vendor Managed Inventory (VMI): Collaboration between suppliers and
distribution partners by aligning business objectives and optimizing operations
for all participants (Oluwaseyi et al., 2017).

e  Last-in, First-out (LIFO) "assumes the newer goods are typically sold first" and
First-in, First-out (FIFO) "assumes the old goods are sold first": to determine
the inventory cost (Victoire, 2015).

e Safety Stock inventory: extra goods are ordered according to the expected
demands (Oluwaseyi et al., 2017).

* Lean system: like Kanban, a signal tool to move the materials to the production
site or from the supplier into the production site (Pagare et al., 2016).

e Material Requirements Planning (MRP): software-based system to plan

production, scheduling and inventory control system (Pagare et al., 2016).

Puchkova et al. (2016) found in addition to the use of inventory as a means of managing
outages, an additional mechanism is the introduction of additional checkpoints within

the system. Inventory building and/or higher-level inspection can reduce normal
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productivity, but it could provide greater resilience to outages. Another issue closely
tied to inventory levels is the choice of pull versus push control principle. Businesses
often feel that they should adopt a push or pull replenishment strategy. Both have
advantages and disadvantages. A push approach to production management is the most
common. In push-type systems, parts are shipped to the next station as soon as possible
to avoid starvation at the downstream station. Due to these characteristics, many semi-
finished or finished products are available at the time of order, reducing delivery lead
times in the system. Because each station maintains an inventory, fluctuations in

demand may not be a problem.

2.2.10 Trend Analysis of Sales

Morrison (1969) revealed that Goodhardt and Ehrenberg developed a probabilistic
model that is useful for analyzing time-to-period fluctuations in sales. While Taneja &
Trust (2020) describe it as a quality technique that depends on observation and
validation of production process and how product is made rather than finished product

inspection.

A Yuvaraaj & Kathirvel (2015) define trend analysis that as a mathematical technique
which uses past results to predict future outcomes. By using run charts to analyze
differences in cost and schedule performance when compared to baseline, it can also
track technical performance by analyzing the differences between reported and fixed
defects. Trend estimation is a statistical technique that aids in data interpretation, when
a set of process measures is treated as a time series, trend estimation can be used to
relate the measures to the time they occurred to create and justify a description of the
trend in the data. It can use this model to describe the behavior of the observed data.

Trend analysis is a method of analyzing time series data that compares the same item,
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such as monthly sales figures, over a fairly long period of time to detect common
patterns of relationships between related factors or variables and to predict the future

direction of these patterns.

Hufford (2020) states that performing sales trend analysis can provide valuable insight
into business inner workings. Merchants use the data to make informed decisions,
especially when there is a raising or lowering in the products prices. Sales trend analysis
also provides an easy and measurable way to track the progress, helping to determine

if the sales are meeting the goals.

2.3 Previous Studies

2.3.1 Organizational Structure System Implementation

Hutt & Hutt (1993) discuss their research in dairy firm owned and operated by family,
that they recommended the managers to take the important decisions to help in
identification, understanding and implementing the management functions instead of
firm owners. In certain points; for sure the family system will be overlapped with the
business system and thus will make operating processes more complicated. One
advantage for this overlapping was in sharing good management skills from the

business system to the firm system.

While the study of Maria Martinez-Leon & Martinez- Garcia (2011) is about
determination of the appropriate organizational structure type which can provide
suitable conditions for organizational learning development, the major findings are
related to critical variables which facilitate learning, these are centralization and
socialization. A company which has high organizational learning level has high
socialization and low centralization, on contrary companies with low level of

organizational learning level showed average scores on both variables.
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In another study for Kagumu et al. (2017), the influence of organizational structure on
implementing strategy by government is proved. They conclude that successful strategy
implementation is dependent on adjusting a perfect organizational structure; effective
implementation should be unique, has creative skills such as leadership, precision and
attention for details, breaking down complex tasks into easy tasks and activities to be

clear and communicated easily.

2.3.2 Total Productive Maintenance (TPM) Implementation

Bakri et al. (2012) describe the importance of TPM engagement in manufacturing
industry, by bringing maintenance into focus as a necessary and vitally important part
of the business. TPM seeks engagement from inside and between departments in an
organization to maximize the overall effectiveness of production equipment. It involves
production and maintenance staff working together as a team to reduce wastage,
minimize downtime toward improving the end-product quality. The researcher
concludes that lack of comprehensive researches that integrated TPM methodology in
the lean production system methodology so they can study more briefly the effect and

gaps between them.

Singh & Kumar study (2017) overview the main benefits of TPM which are: improving
efficiency, reducing the production costs, improving the products and processes
qualities, improving employee ownership and achieving customer satisfaction. As
results, they preview that TPM technique is a promised technique in India to improve

productivity in the manufacturing industry and increasing organization quality.

Sivaram et al. (2013) discuss in their study the importance of using TPM system with
ISO 9001 to perform accompanied model, which depends on eight TPM pillars which

are amended to five clauses of ISO. This is an effective approach to achieve zero
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breakdowns, zero defects, and zero accidents. Furthermore; the implementation of this
study model TPM 9001: 2008 wouldn't affect the ISO model 9001: 2008 standard-
based Quality Management System (QMS). On contrary it would increase the
company’s benefits by increasing equipment Overall Equipment Effectiveness (OEE),
safety and health levels of environment enhancement and production free from
interruption, in additional to that the company would have integrated system from both

standard TPM and ISO.

Another study in wooden company for Djatna et al. (2015) illustrate that slow response
in decision making from the management was one of the constraints. Deployment of

the system by using software will be more efficient and flexible for users.

2.3.3 Inventory Management System Implementation
Sheikh & Sohail (2018) point that the Return on Investment of inventory management
will be seen in form of increasing in revenues, positive work environment and

increasing in the overall of customer satisfaction.

Srivastava et al. (2020), conclude that having a computerized program to store all
finished product data to track them, which consists the item ID, item name, quantity
date of issue, delivery date, price, paid amount and amount due date. These provide
high level in customer service, flexible capacity and enable company to deal with parks

and unplanned demand.

Lawrence (2013) has shown that a manufacturing organization's approach to inventory
management can be improved. The highest requirement is customer satisfaction, and
through the example of inventory postponing, for this situation in which an order is not

fulfilled on time due to out of stock and delayed delivery of parts. To meet these
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requirements, upper manufacturing organizations must make more accurate forecasts
and enhance communication with their customers. For the manufacturing industry to
figure out how to integrate consumer demand with inventory deferrals and inventory
speculation and match this consumer demand with an organization's supply chain,
forecasting and planning processes must be improved. This can be achieved if “the
demand forecasting process is collaborative, sophisticated and oriented, and supply

chain performance indicators (and overall company performance) will be maximized.

While according to Franca et al (2019), he found that using of lean principles and tools
in wooden furniture company like: production levelling and inventory accuracy
percentage had affected the process performance by improving the flow of inventory,

process and people.

2.3.4 Production System Configuration

Shoeb (2017) concludes that this system relies on lean manufacturing that aims to
reduce waste and adds value to products. A few more successful implementations are
needed for an effective production system to focus on continuous improvement, the
system approach, the automation and upgrade of technology and implementation of
automation that provide opportunities for new marketing campaigns by reducing costs,

shortening lead times and improving quality.

Puchkova et al. (2016) recommend a novel approach that can be used to find the optimal
inventory management strategy. A mathematical model that describes the operation of
a production system in the face of disruption has been extended to handle random errors
in product quality and incorporate various options for restocking. Three classic pull
approaches are: push control, Kanban, constant WIP (CONWIP) and base stock, with

all possible combinations and nesting positions. The optimal combination can be found
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by minimizing the total cost (cost of production, cost of holding inventory, and cost of
lost demand). The optimal control strategy can be found in three scenarios:
uninterrupted operation, resource failure and loss of product quality, compared to
traditional pull-and-push strategies. The results show that the CONWIP policy itself is
very close to optimal in the absence of disruption. However, the push strategy seems to

be the best for the third scenario (quality loss disruption).

Dusak et al. (2017) revealed that the parameters of production management system in
wooden industries is considered a useful tool in decision making and for creating a new

organizational structure model and improve their business results.

24 Success Factors/ Limitation of Implementation

2.4.1 Organizational Structure System Implementation (Success Factors/
Limitations)

Gupta et al. (1999) show in their case study a successful project although time and cost

overruns and this is achieved by having a Decision Support System project which

interacts with different departments and this is a limitation to assess scope and

completion of project.

Evaluation of factors and influences affecting the organizational structure of a sample
company is based on using a structured questionnaire with respect to these factors. They
consider variables of internal factors as modifiers structure, so studying the factors that
influence organizational structure is one way to improve organizational effectiveness.
Such factors are: decentralization in the decision making, customer interaction,
innovation value, marketing considerations, fierce competition and economic

liberalization (Tran & Tian, 2013).
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Through research conducted by Elsaid et al. (2013) they have found that structural
problem solving is the most useful way to continuously improve organizational
performance and structure. They suggest that improving the company's performance by
resolving issues that may cause internal and external dissatisfaction for clients. Then
they implemented a solution to the problem to eliminate it through a preventative
process in a structured problem-solving methodology that applies to all types of
problems, creates a strong problem-solving culture, and creates a culture in which
everyone stays engaged. It enhances to provide formal communication and follow-up

tools to the right people involved in the solution.

2.4.2 Total Productive Maintenance System Implementation (Success Factors/
Limitations)
In Madanhire & Mbohw study (2015), companies shouldn't focus only on machines or
equipment to achieve TPM for higher profits and productivity, but also they should
concentrate on labor force. The hard workers can drive production function. In a
hierarchical company, the shop floor levels are recognized as low for restrictive remarks
in solving problems or taking decisions. This leads to limit the growth of the company
and decrease in the employees' motivation which negatively affects productivity.
Integrated management system including technicians and operators can benefit the

company to facilitate information sharing, key decision making and transparency.

Maintaining an important TPM implementation of the equipment is done by improving
equipment efficiency, productivity and work efficiency for the whole company
employees. To compete in the global marketplace, small businesses must adopt TPM

implementations practices. Therefore, a plan with a focus on autonomous maintenance
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and planned focused maintenance will be an effective method for small companies

(Kanesvaran, 2018).

2.4.3 Inventory Management System Implementation (Success Factors/
Limitations)

According to Chan et al. (2017) the most common inventory management problems

faced by manufacturing organizations (small and medium- sized) are: under-produced,

over-produced, out of stock, and delayed raw material delivery and inventory

discrepancies. Other influencing factors are the effectiveness of inventory management

depending on planning, documentation/storage records, employee/employee skills and

funds.

In a research taken place in textile company, some problems affected the inventory
management system were related to unorganized inventory, inaccurate record balances
and absence or re-counting cycle so through improving scattered inventory by
classifying product by cost which gives high profit and rearranged according to their
department brand, merchandise and categories. Also, having long inventory days which
indicated company had old styled products and this needs an improved cycle counting

records handled by skilled employees (Mohamad et al., 2016).

2.5  Chapter Summary

In this chapter, the methodology style as in chapter three with the implemented tools
and techniques were mentioned briefly through previous studies and researches. It
focused on tools used to achieve the study goals and implementation of different
systems organizational structure system, Total Productive Maintenance system and
inventory management system to improve productivity and profitability of WPPL.

Furthermore, the research showed limitations and success factors to be taken in the
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consideration through implementations of these systems, to achieve high levels of

effectiveness and minimize the limitations effects.
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Chapter 3: Research Methodology

3.1 Overview

The purpose of this study is to detect the implementation of different lean tools in GM
Profile Company. This research is conducted for a specific audience: the GM Profile
community who will be asked to help explain the results that will come from the
researcher's assessment and analysis of their internal processes from operation to
manufacturing, financial records and any issues related to the company's strategy. This
intended community consists of company owner, company manager, accountant and
key responsible personnel who have enough experience in machinery operation and

their preparations.

In this study, a mixed methodology of qualitative and quantitative approaches to
achieve the objectives is used. These various methods highlight the problems from

many sides and help to perform suitable solutions.

For this research the methodology approach will be:

- Observation and analysis of the company current status

- Studying of WPPL current status.

- Creation of an organizational structure and job description
- Establishing and implementing of TPM system.

- Developing an inventory management system

- Evaluating the company new status

- Evaluating of the WPPL new status.

A detailed study was made about the situation in the company. To obtain initial

information, the researcher observed and examined the current situation and
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relationship inside the factory, conducted interviews with the company manger and
employees. By using Layered Process audit as an analysis tool which needed to find
out the root causes of performance issues in the company and the best solutions to make

improvements and development.

While studying the WPPL status, the researcher checked the company layout and
facilities, conducted interviews with the company manger and employees, extracted
sales data during the period (2016-2017) from the company accounting system and
participated in field work to observe manufacturing processes in the WPPL. The
researcher used SWhy's technique many times for different issues, which helped in
determining the root causes that decrease the line productivity and workflow. The
researcher also used sales trend analysis to track the progress of the Profile lines for
each product in the system; this quantitative data can determine the line needs and what

required improving the line productivity and the workflow.

For the creation of an organizational structure and job description, this part was a result
of Layered Process Audit (LPA). The researcher used a balanced matrix organizational
structure which depends on five elements: job design, departmentation, delegation, span
of control and chain of command. This structure had a centralization strategy where

decision-making authority is limited to higher levels of management.

3.2 Qualitative Technique

This technique depends on collecting the experiences, perceptions and behaviors of
participants instead of collecting numerical data (Tenny et al., 2017). Pathak et al.
(2013) describe qualitative research approach by producing non-numeric data that
focuses on understanding research query to humanitarian or idealistic approach which

is used to understand people's beliefs, experiences, attitudes, action and interaction.
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Carter & Henderson (2005) refer to many types of data collection for qualitative
approach including interviews, oral histories, group discussion, observational studies,

textual and narrative data analysis like: reports, diaries, letters, film or television.

According to Kelle (2006), all methods have special limitations and strengths, many
debaters suggest that qualitative and quantitative methods should be combined to
compensate for their overlapping weaknesses. Sandelowski (2008) found a higher
tendency from researchers to use mixed techniques (qualitative- quantitative) to expand

the scope and to enhance the analytical capabilities of their researches.

33 Quantitative Technique

Quantitative approach is based on numbers and it can be made objectively, it's a more
reliable method and used commonly by many researchers (Pathak et al., 2013). It is
commonly derived from quantifiable variables and factors which result from
measurement instruments (Phakiti, 2010). It's used to quantify a problem or address
"what" or "how many" ways of a research question and used data comparable on a

numeric scale.

34 Mixed Approach

Molina-Azorin (2016) mentions how researchers used the qualitative and quantitative
methods in the same study until 1980s when it emerged to become mixed approach. As
Hesse-Biber & Leavy (2010) reveal that the qualitative data were collected and
analyzed, another phase of quantitative data relying on results and what found in the
primary phase in order to be measured, generalized or tested. This will make the
research straightforward to implement and report. This approach as Shorten & Smith
(2017) describe, depends on blending through data linking at the appropriate stage of

research process, it’s a suitable method in answering questions that can’t be answered
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by quantitative or qualitative methods alone. So, these help in providing strong voice
for participants enrich evidence and answer questions more deeply but at the same time

it increases complexity.

Molina-Azorin (2016) describes the way of conducting mixed approach depending on
priority which can be given equally for qualitative and quantitative data in addition to
the implementation of data collection by gathering the information at the same time

(concurrent design) or introducing the information in phases (sequential design).

3.5  Data Collection

3.5.1 Oral Histories

It's a qualitative method of interviews which was established in 1948 by Allan Nevins.
It is focused on the past events, personal attitudes, believes, opinions and perspectives
in a narration process with open-ended (Leavy, 2011). It was used for testimony and

recording historical events for elite people so this method could be analyzed or not

(Janesick, 2010).

According to Grele (1987) this method was described as a tool to collect data from past
events, to document the more subjective aspects of various ideologies, the creation of
meaning and any personal historical experiences. While Janesick (2010) gave this tool
a special definition: "Oral history is a collection of stories and recollections of a person

or person with direct knowledge of several experiences".

Sommer & Quinlan (2018) stated the advantages of using such technique to help the
researchers in discovering what, how and why it happened in more details than the
written records. It also helped them in defining inconsistency and providing good

explanation or clues to understand the past time. Janesick (2010) states that the basic
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technique of such method depends on interviews, observations, documents,
photographs, videos and drawings. The writer has put a frame of asking since there is
no special frame to outline this method such as: who (or what) is doing, what (to whom),

where (in what context) and why (what were the difficulties?).

In this study, interviews of oral histories were performed with the company owner and
company manager. The researcher performed an LPA by asking questions for the
targeted people inside the company separately at different times for more than 20
minutes among 6 months through the daily work movement. Sometimes they repeated
the audit questions with each one many time to document the company’s status and
hearing the problems from their point of views. The main purpose of using this way
was to document the oral history of the company, recording their attitudes concerning
the company and other managers, find out how the process flow happened, the problems
which constraint their work, how their working expertise affect the company growth
and how they resolve any problems that may arise. This way is efficient to study

phenomena in the company and sheds light on any hidden problems or issues.

3.5.2 Observation

It's a qualitative tool according to Kawulich (2005) definition: "Systematic description
of events, actions and artifacts in the social environment chosen for study", where
Arumugam et al. (2012) points that observation method helps to identify the root causes
of variations in the process output. While Cohen et al. (2007)’s illustration about
observation is that it is a very costly tool to time and effort but increasing time can lead
to more reliable data. Collier and Brady (2004) found that with increasing number of
observations, you would address more variables, while Arumugam, Antony & Douglas

(2012) found observation affect people and the company by improving company
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learning, promoting employee engagement and providing learning to employees by
experience. Ciesielska et al. (2018) state that it's a complex methodology which is
important in social sciences, it may be direct or indirect (observation done by others) and

it could be with participant or not.

Baker (2006) says that observation is complex and needs several techniques, it differs
from other methods because it requires specific training on how: to observe, to record
data, enter the field, being detached and involved at the same time. She also divides the

observational researcher to different types according to his/her role such as:

Non participation: the researcher is observed in different environments and not

present in the main scene

e Complete Observer: the researcher is available in the main scene, listens and
observes without interacting or participating with the insides.

e Observer-as-Participant: the researcher has more observation than
participation.

e Moderate or Peripheral Membership: a balance between inside and outside,
between participation and observation.

e Participant-as-Observer: Active Participation, Active Membership

e Complete Participation: has a high level of involvement

e Complete Membership: has a high commitment to goals, values and believes

According to Cohen, Manion & Morrison (2007) it’s a powerful tool to focus on
situations by using a set of questions to direct the observation of specific activities and
events. It also enables the researcher to detect the problems and rank their priorities,
like any tool the researcher should plan when using it. In planning observations, the

researcher should take into consideration:
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v" When, where, how and what to observe?

v The duration of the observation period.

v The time period to observe (e.g. morning, afternoon, evening).

v Nature of observation (structured, semi-structured, open, molar, molecular etc.).

v’ Threats to reliability and validity.

v" The need to operating the observation (e.g. antisocial behavior: what counts as
antisocial behavior — one person’s ‘sociable’ is another’s “unsociable’ and vice
versa).

v" How to go under cover?

v Whether deception is justified.

v" Which role(s) to adopt on the continuum of complete participant, to participants-

observer, to observer-as-participant, to complete observer

In this study, the researcher used observation to utilize the questions above. The
observation is taken place in the whole company including all the manufacturing lines
and it was during the working hours of the company from 8:00 AM to 4:00 PM. The
goal was to document: the general situation of the company, facilities and their contents,

observe the worker jobs and how they perform daily work flows and tasks.

During the researcher's observation, semi-structured interviews were conducted by
using LPA in which the researcher asked specific questions to specific workers and
managers for certain purposes. On other hand; the researcher used to ask open questions
in other interviews and writing down notes from the received feedback. Also, the
researcher followed a participant-observer role taking notes without affecting the

ongoing process, recording how much time each process is needed and how the worker
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spent their time through the day. This step was important by keeping looking and

detecting the problems which affect the company development and growth.

3.5.3 Documents and Records

It's a quantitative data collection methodology, in which the text or content analysis can
be used if there is an official change, institutional or organizational view of a specific
topic or area documenting the context of specific practice or investigating survey of
experiences and perspectives (Paradise et al., 2016). Some researchers like Kabir (2016)
considered it a good source of information for performing the case study, where the
researcher uses administrative data (annual records, appraisal reports, managers notes,

etc....) and other data from interviews and observations.

For this research, the researcher used to have data from sales annual records of period
between (1/1/2016-31/12/2017) which have detailed information about sales of each
item among months, average price and the quantities. Also, the researcher used the raw

material purchasing data to highlight on the type of raw material and its specifications.

3.5.4 Data Analysis

Analysis tools such as LPA, 5 Why's technique and sales trend analysis were used to
have a qualitative and quantitative data which focus on identifying the root cause
problems, so the researcher could find the necessary improvements and solutions to

make changes for the current status.

3.6 Fundamentals of Organizational Structure Technique
In this research, the researcher aimed to utilize the technique in best ways and help in
setting the organizational structure to achieve higher efficiency and market adaptation.

In order to perform this, she used a strong matrix organizational structure which
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depends on six elements: job design, departmentalization, delegation, span of control,
chain of command and formalization of element. After the discussion with the GM’s
General Manger, the researcher tried to understand the work process and company's
needs from his view to build up the organizational structure according to company

needs.

These elements used to construct an organization chart and create the organizational
structure itself as illustrated by (Leonard, 2018):

e Job descriptions: detail the contents of various job locations, including
purpose, responsibilities, and organizational relationships.

*  Department: is the process of analyzing which refers to how an organization
organizes its duties to coordinate their work or division of work into smaller
units.

*  Delegation: is the empowerment of another person (usually from a manager to
a subordinate) to perform a specific activity which helps to provide maximum
flexibility when meeting customer needs. It determines whether the company
is centralized or decentralized and the degree of decision making

e  Span of control: means the capacity of any manager which is the number of
individuals reporting to one manager.

*  Chain of Commands: represents the permission and authority line that link all
persons in the company and define who report to whom.

*  Formalization of element: in small firm's employees can perform multiple
roles depending on their needs. Larger ones need to formulate factors to ensure

that the right work is done right at the right time.
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The company's management system depends on centralization strategy which also
affects the organizational structure. "Centralization" where decision-making authority
is limited to higher levels of management, usually leads to a pyramid structure.
Centralization is generally recommended when conflicting goals and strategies between
operating units require a unified policy. According to this structure the General Manger

of GM Profile Company has the decision-making authority.

The company structure can be described as "Strong Matrix Organizational
Structure" style, where the factory manager has the power of decisions, resources and
control over the work, while the department's managers or functional mangers had to
add support and technical expertise. To take a deeper look at the departments named by
their functions, grouped according to workers specific skills and knowledge which
allow them to focus on their roles within the department. This structure organizes each
department vertically from the general manager to finance and sales departments, to

customer service till the employees whom may assigned to one product or service.

To have a well-defined structure, the researcher added the general policies for specific
departments (sales, purchase and finance) that consist of the procedure and rules to
explain the responsibilities for employees and employer, in addition to the job
description for each employee according to their positions, duties and departments.
Furthermore; regarding the formalization of elements, the GM Profile Company is
considered a medium size company where employees must perform multiple roles

when there is a need.

3.7 Total Productive Maintenance Technique
TPM is an approach which focuses on equipment maintenance to achieve perfect

production with no defects, no breakdown or accidents. This system takes place at
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storage room of tools parts and all company machines. It's considered as a part of lean
management system and it depends on pillars which focus on proactive maintenance
and engaging operators to improve equipment efficiency. Figure 3-1 depicts the eight

pillars of TPM mentioned previously in Chapter Two.
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Figure 3-1: A TPM Model with 8 pillars (Dawood & Sahib, 2017).

3.8 Inventory Management System Process

The researcher ensured the use of inventory management system in the company as a
tracker system and systematic approach to all commodities (components) and finished
goods (products) sourcing, storage and sale of the stock. It has a lot of value on the
company because it optimizes fulfillment, prevents loss, spoilage and misuse of raw

materials, improves customer service and reduces costs.

The researcher depended on sales data during period (2016-2017) to determine the most
important products and neglect the less financial return ones. In addition to that; she set
production system incorporation with the company manager and other workbench

workers to determine the main components for it. The researcher involved the company
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manager and the accountant to handle this system, monitor and control any occurring

changes

3.9 Monitoring and Evaluation

The continuous improvement is maintained by having setting points for each system to
be followed, forms to be filled and signatures as a reference. The evaluation of this step
is observed from the previous and current photographs, workers’ feedback before and

after implementation and the financial returns after the changes happened.

3.10 Chapter Summary

The chapter depends on qualitative data (like; oral histories and observations) and
quantitative data from sales records, data analysis with different tool types and
implementation of different system: organizational management system, total
productive maintenance in two stages, inventory management system which involves

the production system as a part.
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Chapter 4: Results and Analysis

4.1 Overview

This chapter gives insight on the detection process of GM company problems and the
hidden problems of profile line (WPPL). It's obvious that GM Company lacked essential
management systems which result in severe decline in their earnings, market growth and

competitiveness.

The company has two major production lines: WPPL and kitchen line, each line has its
specific machines, tools, workers and sometime special raw materials. The area between

them is opened and movements between them are easy.

The company’s space was rearranged by a researcher named "Baha Al Malki" who
implemented the 5S tool to sort area into regions of working and arranged stores
according to that. In this thesis, I used his layout which had a coding number of machines

and continue coding the WPPL machines in the same manner (Awad,2019).

The storage area was classified after the researcher did the data analysis to support the 5S
project but the basic points of determining the production plans and amounts were not
existing, there was a lack of recording and follow up system to detect shortage of raw
materials and amounts of some items, the annual stocktaking procedure was never done,
lack of goods receiving procedure and goods delivering procedure. The inventory system
and its basics were not formed before because of old management system and working

processes that dominate the whole company.

The WPPL has many problems ranged from maintaining, operating and producing,

although they have some expert workers but sharing their knowledge with others was a
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real problem. On the other hand, workers learn by themselves and make production
decisions based on their experience. Also, workers’ behavior affects their performance
and creates negative environment and their relationship is bad with the company’s
manger. Overall, most of these problems were related to lack in obvious work instructions

to control them.

4.2  Data Collection

In this study, the researcher collected data by the mix methods (qualitative and
quantitative approaches). The qualitative approach was based on collecting data by oral
histories and observations, while using quantitative methodology was through sales

records.

Oral history is more precisely-defined as the recording, preservation, and interpretation
of historical information based on the opinions and personal experiences of those involved
in an event. In this research, the company manager, several experienced workers and
accountant are involved in this process of data collection. The researcher used this type
since each one in the company has different opinions regarding many issues in the
company like: wooden profile line profitability products, reduction in financial returns in

the last five years, the organizational structure.

Observation is a method of collecting data used to utilize specific questions to illustrate
the hidden problems which affect the company. While documents and records are
valuable data, they reflect the financial returns of company products and how to decrease

the unneeded costs.
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4.2.1 Oral Histories

The researcher performed personal interviews with the company manager, accountant and
several experienced workers to collect the needed data and spot the real hidden problems
in the company. The interviews were semi-structured and around specific subjects and
questions, the information is written down directly to make a record. In some cases, there

were multi persons interview especially when the subject was regarding sales.

4.2.1.1 Interview with the Company Owner

The GM Profile company is owned to Al-Mimi family, the general manager and owner
of the largest stake in the company is Dr. Ashraf Abd alwahab Al-Mimi who has a PhD
degree in Industrial Engineering and Quality Management and owns 45% of the shares

and he has been managing the company in for the last five years.

In the last 10 years; the company suffered from many financial problems which prevent
it from making profit and so this problem is amplified and became permanent. According
to the general manager, the management system was very weak, and workers were
controlling the business according to their opinions, the production of products were not
monitored, a lot of unneeded types of woods were ordered, a huge amount of wood
became obsolete. Also, the lack of a clear company structure and a specific distribution

of tasks is the reason for their lack of internal discipline.

It is also worth noting that the factory is medium messy and disorganized space, but after
attempts to reshape the factory’s space and arrange the machines and storage places
according to 5'S of lean system it became more acceptable. Even so, it still lacks a place

to deliver ready goods, and a place to store tools and spare parts of machines.
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Another problem is the presence of an old machine specialized in drawing and engraving
on wood, which occupies a large space in the factory, and it needs repair and professional

workers to work on it.

The production was not organized, also some customers receive special prices for their
orders from workers without referring to company manager. There is a delay in kitchen
line production and workers are not working efficiently and they were wasting time. So,
the necessity to have a production manager named from the existing staff is very
important but it's not an easy mission since the workers are not in harmony with each

other.

Another problem facing the company is the high competitiveness of local suppliers or
other importers who can do the same job or sell products at cheaper prices. Therefore, the

company is threatened if it cannot resist and overcome these challenges.

4.2.1.2 Interview with the Company Manager

The researcher performed an interview with company manager Mr. Maher Suwan. A lot
of problems were discovered while talking with him; the main point was the lack of well-
defined organizational structure. In addition to the lack of key departments and
delegations inside the company, responsibilities and job descriptions are not available. He
feels burdened in his work because he has done a lot of work unrelated to his role, in
ability to make external sales deals and important changes to increase the company
financial returns. This problem had an impact on the performance of the company, where
the presence of a dedicated person to study the company status will help in searching for

problems and working on finding and implementing possible improvements.
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Another important aspect was the absence of total productive maintenance system in the
company, which is necessary to prevent sudden breakdown of machines. The major issue
there wasn't a nominated person responsible for machine maintenance and supervision,
there is no follow-up system existing for maintenance and lack of experienced workers in
performing maintenance work on machines. On the other hand, the company has a tool
parts storage room which is always opened; any worker can access it and takes whatever
he wants without a recording system. Also, there is no responsible person to monitor the
dispensing, exchange of worn-out and delivery processes of parts, in addition to the

process of inventorying tools and making lists of stocks with numbers and items.

Moreover, the profile line (WPPL) suffers from a large stock of products which have
become obsolete and passed by from long time without using or selling, which have
become neglected and their accumulation increases day after day without any monitoring
or attention from workers. The line suffers from low financial return and low profitability
without the ability of the company manager to identify the root causes for that. For these

reasons, this line is under threat of being shut down and its operators being laid off.

4.3 The Observation Method

The observation methods are useful to researchers in a variety of ways. They provide
researchers with ways to check nonverbal expression of feelings, determine who is
interacting with whom, understanding how participants communicate with each other,

and checking how much time is spent on different activities (Schmuck, 1997).

According to Bernard (1994), the following are the five reasons for how the participants’

observation in cultural studies increases the study's credibility:
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1. It makes it possible to collect different types of data. Being on-site over a period
introduces the researcher to the community and thus facilitates participation in
sensitive activities to which s/he would not be invited in public.

2. It reduces the occurrence of "reactivity" or people behaving in a certain way when
they are aware of the observation.

3. Helps the researcher develops questions that are logical in the mother tongue or are
culturally relevant.

4. It gives the researcher a better understanding of what is happening in the culture and
lends credibility to one's interpretations of the observation. Monitoring of
participants also enables the researcher to collect quantitative and qualitative data
through surveys and interviews.

5. Sometimes it is the only way to collect the correct data for the study.

4.3.1 Layered Process Audit (LPA)

Observation is a way of collecting data by focusing on workers’ behavior and events. In
this thesis, the observer is overt, everyone knows the researcher. The researcher used LPA
as a quality technique that focuses on monitoring and validating how products are

manufactured, rather than examining finished products.

The audit questions are as shown in Appendix- A (Layered Process Audit questions list)
which included with auditor comments, which covered most common categories
including: safety, materials, motion, workstation design and location, process of reporting
issues, documentation of processes and follow up. The researcher involved the company

manger, accountant, the experienced worker of profile line and other seven workers of
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kitchen line. This audit has taken place in the: inventory store, profile line area, kitchen

line area, machine tools and spares parts area.

As aresult of the audit process, the followings are some important observations that have

been collected as part of the problems that occurred and exited in the factory:

1.

Safety: the safety measures are not well identified, and workers do not accept to
follow any safety instructions by company’s management. Moreover, work
instructions are not available, training against hazards is unavailable, daily machine
inspection as job routine is missing, and absence of checklist to monitor safety stock
of tools and spare parts.

Materials: lack of inventory management system, lack of production manager, lack
of production plan.

Motion: absence of work instructions, factory floor has no walking lines, and lack of
handling materials training.

Workstation Design and Location: The place is too small, there are rooms not
arranged for use, absence of inspection process, entrances are not identified as in and
out, there is no lock on tools and spare parts room, lack of responsible persons to
monitor receiving and delivering tools for and from workers, lack of inventory and
counting tools process (name, types and numbers), absence of error proofing system.
Process for reporting issues: Reporting system does not exist, absence of work
instruction, absence of production plan, accessibility system and specific authorities'
classification for workers are not set.

Documentation of Processes: a written operation manual is not available, absence of

continuous learning, unavailability of documentation procedure and changes.
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7. Follow-up: workers don’t adopt the changes and new ideas easily, absence of TPM
system, absence of inventory system, lack of a system to handle customer
complaints, lack of market study (competitors, new products, how to increase

company market share).

4.4 Data Analysis
The main purpose of performing data analysis is to find the meaning in the collected data,

so the researcher can derive knowledge to make informed decisions.

4.4.1 Sales Trend Analysis

Sales trend analysis involves examining past earnings’ results to detect patterns. It's a
useful method of budgeting and financial analysis that can indicate the beginning of any
shift in short-term revenue and growth rate. It is not appropriate to simply plot a business's
total sales on a trend line and expect to get important information from it. Most
organizations sell many products to different customers in different geographies, so you

can break your sales into different subgroups and then review them on trend lines.

A trend line can be drawn over time based on historical data, but the level of sales
represented by this line can be very inaccurate as it is based on the continuity of a
historical trend into the future. At a more detailed level, the following analysis of sales
trends provides a better forecast as this analysis may reveal various trends. In this thesis
using sales by product can reveal the growth path for each item whether it is going-up,

stalling or declining.
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4.4.1.1 Trend Analysis of WPPL Products

The researcher collected data from the accountant as sales invoices from (1/1/2016-
31/12/2017), depending on sorting different types of products into groups according to
the wood type nature, process of manufacturing, width, type of machine heads used to
form it and wrapping material specification (color, type). So, in this research:

1. The researcher made an evaluation calculation to find out:

a.  The total sales for each year (2016 & 2017)

b.  The total number of company items.

c.  The total number of items contributed in sales with positive value.

d. The total items which become unwanted and with zero or negative value
demand.

e.  The number of items that achieved positive profit value when comparing the
two years to each other by using (difference between two years) and vice versa,
then the item with positive value is taken in the account.

f.  Calculated the % of Active items by using this equation [(Total number of
contributed items/ Total number of company items) X 100%]

g.  Calculated the % of Profitable items by using this equation [(Total number of
items with positive profit/ Total number of contributed items) X 100%]

h.  Calculated the total profit achieved from these items by summation of total
difference of the two years. First column, sum of positive values resulted from
(Sales of 2016- sales of 2017). Second column, sum of positive values resulted

from (Sales of 2017- sales of 2016).
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i.  Average Profit achieved from each item is calculated by this equation: Total
profit achieved/ number of items had positive profit value. All the calculation

results are shown in in Table 4-1.

Table 4-1: Evaluation calculation for profitability in (NIS currency) for all Profile line

items in 2016 & 2017
Difference
2016 2017
(2017 - 2016)
Total Sales (NIS) 2,331,044.73 | 1,589,091.73 -741,953
Total Number of company items 344 339 -5
Contributed items 283 307 24
Obsolete items 61 32 29
The number of items that achieved a positive 196 141 -55
profit value per year
% of Active items 82% 90% 8%
% of Profitable items 69% 46% -23%
Total profit achieved from these items (NIS) | 1,015,996.16 | 274,043.16 -741,953
Average profit achieved from each item 5,183 1,943 3,240
(NIS)

2. Then they classified the WPPL products 344 into families (48 family groups) by
putting all the contributing items under the same group. Then arranging them in a
descending order to see the most profitable product to the least one between the two
years, from this step many decisions were taken to stop or continue producing items.
The analysis showed that 31 products family with sales value above 5000 in 2016
and 28 family products in 2017 above the same value, the researcher used this value

as the most profitable value in 2016. As a result, this data helped to classify the



54

inventory store into: obsolete products (can be sold as firewood or cut to pieces for
other products), the stock balance for old manufactured products and the stock
balance of WIP products. Also, it helped to set the basic lines for inventory
management system. All information is provided in (Appendix- B: List of Sorted

Family Items According to Their Revenues).

4.4.2 Layered Process Audits (LPA) Data Analysis

In this section, the researcher took the resulted data from audits and transforming negative
answers into root problems that express the situation (about 18 problems) as shown in
Appendix-C. Then they evaluated each question again and how it's affected by the
company problems by putting a (v') symbol. Later; the researcher calculated the total
number of (v') for each problem and sorted each problem into a related group that refers
to, which grouped in subjects: organizational structure, TPM, Inventory management,

self-behavior, working environment. Table 4-2 summarizes the results.
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Table 4-2: Evaluation of root causes with their relative subject list

Problem Description Total points Related group

Lack of production management system 23 Organizational structure
Standard work instruction 18 Organizational structure
Reporting system 14 Organizational structure
Customer complaints 9 Organizational structure
Hazard procedures not existed 8 Organizational structure

Non conformity products/ scraps 7 Organizational structure

Lack of product Inspection process 5 TPM

Un cooperative workers 5 Self- Behavior

Lack of inventory system 4 Inventory management system
Neglecting work clothes/ safety 3 Organizational structure
Neglecting the inspection of machine tools 3 TPM

Workplace unsuitability 3 Working environment

Safety equipments deficiency 2 Working environment
Surrounding area waste 2 TPM

Unarranged stuff room 2 TPM

Unlimited access permissions 2 TPM

Raw material not identical/ delay 1 Inventory management system
Unavailability of auxiliary tools (error- 1 TPM

proofing)

As a result, the total point for each relative group is set and the researcher arranged them

ascendingly as in Table 4-3.
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Table 4-3: Cumulative score for the relative list of subjects

Related Group Points Percentage
Organizational structure 59 52.68%
Inventory management system 28 25%
TPM 15 13.39%
Working environment 5 4.46%
Self-behavior 5 4.46%
Total 112 100%

It shows major problems represented in three main categories:

*  Organizational structure

* Inventory management system

« TPM

For more detailed information, see Appendix- C.

4.4.3 5 Why’s Technique

Five Why's is a repetitive questioning technique used to explore the causal relationships
underlying a problem. The main goal of this technique is to determine the root cause of a

defect or problem by repeating the "why?" question. Each answer forms the basis for the

next question.

As a result of LPA, the researcher has used this technique to uncover issues hidden in
inventory locations and machine maintenance process as they are repeated and become

more common in many audit responses. It helps to figure out the best corrective action

for these issues.
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4.4.3.1 Using 5 Why's Technique for Inventory Place
The researcher used to ask the workers about the inventory area and the most convenient

answer were listed as in Table:4-4.

Table 4-4: 5Why's Question about Inventory Place.

Why Question Answer

1. | Why these areas are not well sorted? Because they contain a lot of stacked goods

2. | Why there are so much stacked goods? | Because they were previously-produced and

stored accordingly

3. | Why they were previously- produced? | Because they were needed at that time.

Why are they no longer needed now? | Because customers are turning to buy new
models which differ from the stacked goods.
4. Also new imported products from Turkey and
China took a market share of local products
because they are cheaper regardless of their
quality.

Why they are still stored and not dealt | Because they remain as standby which may

with or disposed of? be ordered later or used for other products as

scrap materials

4.4.3.2 Using S Why's for Machine Maintenance Process

For this section, the researcher asked the company manger about machines and the
workers who can operate them. He mentioned 8 workers, the WPPL older worker is an
important one because he can operate and repair all the WPPL machines. For the kitchen
line, there are 7 workers each one is responsible for operating the machine he usually
works on. The questions list and most appropriate answer which is related to the questions

were listed as shown in Table 4-5.
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Table 4-5: Why's Question for Machine Maintenance Process

Why Question

Answer

Why do machines face such problems of
sudden breakdown, non-conformity of

products and frequent failures in their

Because they are very old which need constant

maintenance and inspection.

work?

Why isn't there a periodic and | There is a lack of a system special for checking and
continuous  maintenance for the | following up on machines

machines?

Why isn't there a follow-up system for

machines?

Because there is no one specializes in monitoring and
maintaining these machines; so that they can perform

this task as a daily job.

Why isn't there a specialized person to

maintain and monitor the machines?

Regarding the profile line, there is one person who has
experience in adjusting and checking machines, but at
the same time he works on the production line.
However; he does this task but without documenting or
using special reports that are sent to the administration
or kept in special files. Regarding machines of the
kitchen line, the inspection and follow-up process is
carried out by the worker responsible for the machine
who supervises, but all of them do not use reports to

document the daily inspections and failures

Why the profile line experience worker
can't take advantage of the machinery
the

follow-up function and leave

production process to his co-workers?

Because he is the only one capable of controlling and
operating the machines. Also, he is the experienced one
in the production staff to adjusting machines and
calibrating their heads according to the profile types
needed. At the same time, he is not a cooperative
person to train his colleagues to work on how to
operate, calibrate and inspect the machines to take over
the operation process, setting up process, maintenance
process and follow up on the machines. In addition to
the fact related to other types of maintenance, such as
electrical maintenance of machines that need a

specialized electrical engineer.
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4.4.4 Absence of an Organizational Structure

From the previous findings there seems to be a lot of weakness points due to absence of

having a well-defined organizational structure. This was reflected in various aspects such

as:

Declining of the bottom-line annual earnings (low profitability): Because there
isn't a defined organizational structure within the GM Profile company workers,
so each working section lacks the appropriate guidance and harmony to generate
revenue.

Administrative responsibilities were neglected: This leads to lack of
accountability and affect the company productivity. In this company, setting a new
divisions and jobs description needs to determine workers’ qualifications and the
needed training if necessary. Lack of having a work instruction and reporting
system increases the hidden problem and it becomes bigger, unsolved and hard to
detect.

Obstruction and delay in work flow: It's more likely happened in the kitchen
line that resulted in customer complaints and decrease in customer loyalty. Lack
of having a production manager is the main cause, so the production process is not
monitored. On the other hand, many customers turn to other companies because
of having a bad experience with GM Profile Company.

Miscommunication: A good example of this is when workers rejected the
company manager opinion to reuse the old profiles that became scrap. While some
workers act on their own without referring to the management because of their
experience and seniority at work, so no one can dictate their actions even the

manager himself.



60

*  Decrease in the productivity: There is an absence of continuous supervision and
a lack of enough officials lead employees to evade work and wasting time.

¢ Low morale: the huge miscommunication between workers themselves and the
manager caused frustration and they felt badly about their jobs and became unable
to make progression so they moved to other jobs or became careless for any
subject (like wearing safety clothes) or problems related to their company (internal
theft problems), as a result there was high turnover of workers and instability.

*  Conflict: This happened many times between workers themselves and the
company manager. They refused to follow his instructions and opinions,
sometimes it turned to beat him up. Thus; the general working atmosphere is full
of tension, where workers refuse to corporate with each other and transfer their
knowledge to others.

¢ Employee development: A result of weak structure of the company that is unable
to maintain the employee's essential job skills. There is also the inability to
upgrade the skill set of employees, which reduces the company's ability to remain

competitive in the marketplace.

4.4.5 Lack of Inventory Management System

This lack represented in financial problems related to a loss in actual and suspected sales,

the decrease in annual revenues due to increase in the obsolete products. The company

suffers from the following problems which contributed directly in losses:

- Accumulation of scraps (raw materials, Work in Process "WIP", finished products
and nonconforming products).

- Returned products as a result of customers’ complaints.

- Misuse of raw material due to lack of dispensing control.
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- Unavailability of inventory manager as a nominated job in the company.

- Uncontrolled receiving- picking- packing and shipping process.

- Lack of inventory plan to compensate the market changing demand, determination
of minimum stock from each item to start production and identifying maximum stock
from each item to prevent over production.

- Unidentified inventory stock caused delay in shipping, theft trials from employees,
in proper sorting cause reproduction mistakes.

- Overstocking of some products and raw materials due to miss planning of production
needs.

- The company manger didn't recognize the important products for market, because

there is no classification of products by profitability.

The main sources of scrap and accumulated products are from:

*  Raw material

There are a lot of raw materials stored and neglected, some types are ordered in large
quantities then they become obsolete, while other types are bought to make specific
products for special customer, but the quantity was more than the ordered quantity.
According to the manager, they assumed that the customer will return to reorder it again.
The main problems include some types like oak woods panels which are costly and due
to storing them in severe conditions (cold, humidity and rainy places) they become

swollen with many cracks and are not suitable for production.

*  Work in Process (WIP)
This is related to the WPPL products which need most time wrapping with specific

colored papers after molding the wooden column or profile. For this stage the product is
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stored without wrapping or connecting (some product is formed from two profile pieces
manufactured for specific purposes) to become finished products, and by the time it

becomes unused and obsolete. This formed about 20% from the total scrap.

*  Finished Products
The storage is mostly filled with finished products (60%), the problem here is that:
1. The products coated with specific colors that are not required or desired.
2. Some products become old fashioned and customer turns to other types and

models or to cheaper products imported by other companies.

*  Returned products

In this type, most returns due to nonconforming products. The lack of inspection process
is a major cause, so when return occurs most time they reproduce or use from stored WIP
or finished products if available. Because of that it was stored again and never isolated to

reuse it as parts for other products (may need to be cut) or sold as firewood.

*  Non-conforming products
This is resulted from:
1. returned products
2. products produced during machine set up
3. In winter, the humidity affects wood and become swollen. This makes the
machine damage a lot of profiles more than in summer, about 18 profiles damaged
from 52 as a total. The workers try to solve the problem by using diesel as

lubricant on machines molding head parts.
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4.4.6 Lack of Total Productive Maintenance (TPM)

This system is comprehensive for machines and its related tools, it's very essential to
prevent any sudden break down, ruined products, any works stop due to lack of spare
parts, machine accidents and unplanned maintenance that need months to be ready or

cause irreversible damage in expensive machine parts.

4.4.6.1 Weak Machine Follow-Up Process

The general status of the machines is:

- The machines are very old and outdated; some types are without model number.

- The maintenance is performed according to the worker and mostly it's not complete
or recorded as daily task.

- The main WPPL machine is maintained by one worker who is the expert, and no one
learned how the process is operated.

- The Kitchen line, every worker can manage his machine and maintain it. But also,
the inspection is not documented, partially and not all types of maintenance they can
do.

- The major problem when any worker is absent, it’s difficult for others to check or
operate his machine, so the work will be on hold. While the problem in WPPL is
critical since the expert worker is the only one who both carries out maintenance and

operation of the line machines.
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4.4.6.2 Lack of Machine Tools and Spare Parts Room

A brief description for this issue is as follow:

- The door of the tools room is opened all the time

- Any worker can take whatever he needs and wants from it without registering this in
any record.

- Unavailable responsible person to document all receiving and dispensing of tools
process.

- The parts were mixed and unarranged, not easy for any worker to identify them.

- The areas inside the room were unclassified.

- A new spare part (Chinese products) never used and stored for expected future use.

- The numbers of tools were unknown.

- The place was dirty and never cleaned in the last 5 years or more.

- Financial documents were archived there.

- Corroded and rusty tools were thrown everywhere.

4.5 Implementation and Deployment

The company has suffered from major problems due to lack of necessary systems which
are: Organizational structure system, inventory management system and total productive
maintenance system. Accordingly, the researcher developed a plan to implement these
systems and described each method in detail to achieve new goals and bring about positive
changes in the company. In this chapter, the researcher outlined various steps that had

been done to maximize efficiencies and ensure integration between departments.
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4.5.1 Implementation of GM Profile Organizational Structure

The importance of having an organizational chart is to move in parallel with complexity
of business growth, and to meet the market needs and expectations. The researcher
followed different steps to create a suitable structure that complies with the company
owner view. All this work is shown in Figure 4-1 and Forms in Appendices from (D-L)

according to each department.

4.5.1.1 Developing Job Descriptions

In this step; the job description should include all the needed skills to be successful in the
position by describing all the required tasks and functions. This is necessary for the
business owner to run the company and helps to determine if the workload is reasonable
especially when the company grows. The business owner may find that one manager is
responsible for too many operational functions and has too many employees reporting to
him, so he can divide the position into two separate positions and hire a manager for the

new position.

For that; the researcher determined with the company manager and company owner:
e Ifeach employee documents what they do?
*  What they are responsible for?
e To whom they currently report to?

*  The current existing departments and positions.

After answering these questions for each employee, it can be concluded that the company
has employees without specifying departments and managers to supervise them except
the company manager who has all the roles under his supervision (Human resources

manager, production manager, sales manager, inventory manger). While the accountant
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has a purchasing role, sales coordinator and finance work. The Profile line experienced
worker had mechanical maintenance and daily inspection role, setting up machines and

operating them.

4.5.1.2  Current Employees Analysis
As the company's projected growth and expansion plans, the company owner and
company manger put the headline for a lot of issues by:
*  Determining the skills required for each position in the company, especially for
management positions.
*  Decided if the current employees can grow with the company and take on greater
responsibilities.
e Ensure current employees could supervise other employees and grow into
management roles.
*  Develop a plan for each working line that demonstrates the skills they need to
develop to advance within the company. This may include additional training or

education.

4.5.1.3 Define New Departments and Positions (To Be Added)

The gap between the skills of existing employees and the company needs in the future
will be filled by new employees. Creating job descriptions is done for added positions to
the new organizational structure chart by focusing on experience, training and skills
required for each position. All the departments never existed in titles; so, they determine
the new departments’ names according to their functions to fit the company growth plan
and involving the new positions under them. In addition to that; the researcher defined

the public policies for specific departments: marketing and sales, purchasing department,
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warehouse department, financial and personnel affairs department, also determine for
each job description and departments the span of control and chain of commands to
activate the reporting processes among them. All this preparation is shown in Appendices

from (D to L).

4.5.14  Creation of Organizational Chart

For preparing the chart, the researcher set a brainstorming meeting with the company
owner and general manager to take down their notes and desires from their points of view.
The main goal was to set the key departments before and after. So, as each position in the
company is represented by a box with the current employee's name and designing the
delegation relationship for each position that reports to each manager. Representing the
organizational structure in chart form helps business owners to determine if the
organization is balanced or not. This helps to ensure that managers don't have an
unreasonably large number of employees to oversee and every manager has the support
staff needed to complete the tasks assigned by the company manager. All informations

regarding departments and related workers is shown in Figure 4-1.
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Figure 4-1: Organizational Chart of GM Profile Company
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4.5.1.5 Presenting the New Structure

It's a very important step, when company manager involved all employees with the new
changes, he should defend the restructuring efforts and clarifying why company needs it
to accommodate growth and running company more efficiently. Because of that the

employees understand the logic behind it, and they become more supportive to it.

4.5.2 Implementation of Total Productive Maintenance System (TPM)
This system relies on eight pillars that aim to improve equipment performance by using
proactive maintenance to prevent any sudden failures and shutdown, controlling the tool

parts storage room stock, and dispensing and maintenance processes.

In order to receive the support of the top management and to facilitate the implementation
of the TPM, the Steering Committee composed of the top management is formed and
meets to promote the TPM. The company manager appoints suitable candidates to drive
implementation for each working line and storage room of tools. Leaders must have a
passion for and appropriate knowledge of TPM and soft skills, while formal delegation

of authority to leaders helps ensure cross-departmental collaboration in implementation.

4.5.2.1 TPM Implementation at the Machine Tool Parts Store (Primary Stage)

To implement the TPM system, a series of steps had been set in two different stages, the

primary stage and the secondary stage. The primary stage includes:

1. Identifying the targeted areas: The researcher targeted the machine tool parts store,
which is a special area for storing sparing parts and equipment needed for machines
work.

2. Restoring area to optimal conditions: This step depended on the 5S techniques

(which includes: Sort-organize, Set in order, Shine-clean, Standardize and Sustain)
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and autonomous maintenance to keep the new changes.

To perform this step the researcher depended on two workers named by the company
manager to give them the custody responsibility of this store. The researcher
followed a procedure to obtain the main objective by:

a) Taking photographs for the current store situation as shown in Figure 4-2:

“Receiving area (before)

Tools area 1 (beore) Tools area 2 (before)

Figure 4-2: The Machine Tools Storing Room before Improvement

b) Clearing the store area by removing the rubbish and unused parts.
¢) Organize the store areas by dividing it into:
*  Maintenance area: an area with record for tools that need maintaining. As

shown in Figure 4-3.
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Figure 4-3: The Maintenance Special Area after TPM Implementation

* Receiving area: an area for receiving the maintaining equipments and new

tools. This is shown in Figure 4-4.

Figure 4-4: The Receiving Area after TPM Implementation

* Scrap area: a specific area for unneeded tools which usually sold as rubbish or
sent to be destroyed.
*  Specific areas for tools parts and equipments: arranged according to each

machine type, the researcher consulted the company manager and the store
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workers to specify each part as it functions in the machine and the type of yield

products. This is shown in Figure 4-5.

Area 1 after Arranging and Area 2 after Arranging and
classification classification

Figure 4-5: The Tools Area 1 & 2 After TPM Implementation

* Area for unused tools: area for parts bought without usage or used for couple
of time, which need a decision by the company manger to deal with. This shown

by highlighting the area with red rectangle as in Figure 4-6.

Figure 4-6: Area for Unused Tools
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d) Cleaning the areas inside the store during organizing process from dust.

e) Taking photographs after the improvements to focus on the changes occurred.

f) Creating a standardized system by making tools inventory list form (Form No.:
MA-MN-F15) as in Appendix- M.1 which consists: part name, its function or the
product which made and the machine name/s which is suitable for.

g) For the sustain step, the company manger gave the tool inventory responsibility
for two workers to monitor the dispensing and receiving processes by using form
(Form no.: MA-MN-F16) as shown in as in Appendix- M.2 for internal use, while

form (Form no.: MA-MN-F17) as in Appendix- M.3 for external maintenance.

After the researcher built the baseline of the equipment store, they implemented the

autonomous maintenance system by training and involving two workers to:

3.

Identify and document inspection points, including a list for all available
machine’s parts sorting them in tables according to the tool name, total quantity and
its usage to which machine.

Identify a document for each functional area including: the tool name (according
to their product type), quantity and related machine types (Form:MA-MN-F15).
For internal dispensing process, a document includes the tool name, dispensed/
returned quantity, purpose (released or returned part), released date, worker name
and his signature. As in Form (MA-MN-F16).

For external maintenance, a document includes the tool name, dispensed/ received
quantity, purpose (send to/ received from the part responsible of maintenance), date,
worker name and his signature. As in Form (MA-MN-F16).

Increase visibility to aid inspection by worker through writing with black marker

pen to classify areas on shelves according to their functionality. It was impossible to
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write on shelves or stamping because there were a lot of dust prevents that.
8. Identify the set points for each equipment parts by using a black marker pen and

writing down the name (according to the product produced) and its function as shown

in Figure 4-7.
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Figure 4-7: Identification of the Set Points for Each Tool Part by Using Black Marker

4.5.2.2 TPM implementation at the Machines Working Area (Secondary Stage)

For the secondary stage, the researcher repeated the previous steps by:

1. Identifying the targeted areas: The researcher targeted the machines in all working
areas.

2. Restoring area to optimal condition: This step depends on the 5S techniques
(which includes: Sort-organize, Set in order, Shine-clean, Standardize and Sustain)

and autonomous maintenance.

To perform this step, the researcher depended on a previous research done by a colleague

(Baha Al-Malki) in his research Awad (2019), who rearranged the machines according to
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six work benches by giving each machine a code number and setting their locations on
the company layout map. The researcher follows this arrangement, complete coding the

profile line machines in the same manner and included it in her thesis as in Figure 4-8.
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Figure 4-8: New updated Layout- Containing Machine Codes

Another detailed information’s where added in Appendix-M.4 that includes the updated
layout and the machine detailed list (work bench, machine code number, machine prefix
name, machine common name, machine trade name, machine type and machine
function) with red circle to highlight the new updates. By following the previous TPM
procedure, the researcher used to:

a) Take photographs for each machine as in Figure 4-9.
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Figure 4-9: GM Company Machines

Clearing the working area by removing the rubbish and unused parts: this step was
done by Baha Malki

Organizing the working areas into working benches and rearranging the machines
locations accordingly: This is done also by Baha’s research (Awad, 2019), further
the researcher adds the codes for work bench four and five to become in a complete
coding.

Cleaning each machine during organizing process: which was done by Baha’s
research (Awad, 2019).

Creating a standardized system by making machine and equipments list (Form:
MA-MN-F5) as in Appendix- M.5 which consists: the machine name (as printed
on the label), the machine nick name (according to its functionality), the name of
each machine as the workers called it (common used name), machine model

number and machine code as in Baha research coding system (Awad,2019).
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f) Creating a maintenance file for each machine (as another step of standard system
creation) the researcher used four forms for continuous maintaining: daily
inspection form (MA-MN-F7) as in Appendix- M.6, weekly inspection form (MA-
MN-F8) as in Appendix- M.7, monthly inspection form (MA-MN-F9) as in
Appendix- M.8 and yearly inspection form (MA-MN-F11) as in Appendix- M.9.
The researcher took informations from experienced workers who can handle the
maintenance of almost all machines and have a well-known knowledge of
breakdown causes for each one, the main parts which need regular changing, the
machine part changeover time and other needed inspection points accordingly like;
greasing, lubricating, cleaning and blades inspection.

g) For the sustain step, the company manger gave the maintenance responsibility for
a named worker to monitor the daily, weekly and monthly maintenance and

supervised the job of each worker in the company and educated them.

After the researcher set the TPM inspection points according to each machine type, they

implemented the autonomous maintenance system by training and involving the

employee responsible for supervision to:

3. Identify and document inspection points for each machine in the machine forms
and folder.

4. Identify all lubrication points and parts through changeover or planned
downtime.

4.5.3 Implementation of Inventory Management System for WPPL

The research ensured the use of inventory management system in the company as a

tracking system and systematic approach to all commodities (components) and finished

goods (products) sourcing, storage and sale of the stock.
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As a part of implementation, the researcher relied on sales data analysis results during
period (2016-2017) of profile line products to determine the most important products and
neglected the least financial returning ones. Another aim was setting production system
incorporation with the company manager and other workbenches worker to determine the

main components for it. They set it in two ways:

4.5.3.1 First Way: Calculation of Possible Products from One Panel of Wood

For this way, the production system depends on:

1. Raw materials specification (type of wood, panel length* width* thickness) for one
panel.

2.  Possible products as main yield and their quantity form one wooden panel.

3. Specification of final products (Length* width* thickness).

4.  Additional products as a plus yield with their quantities and specifications from one
wooden panel.

5. The minimum allowable quantities (MAQ) for main yield product to be available
(as a Kanban system) in the stock.

6. Demand quantity which is the quantity needed to be produced when the inventory
reaches the MAQ.

7.  The average monthly sales of main items.

8.  The researcher used to make it automatic by performing it on Excel sheet, linked all
the products with equations to make the calculation system easier and determined

by the user input quantities

The manager should place any value in the first right column of “needed quantity” from

raw material and the resulted amounts will be shown in red color for the main products,
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in other column it will show the possible additional products and their quantities as the

raw material value is changed. All this detailed information is shown in Appendix- N.1

4.5.3.2 Second way: Calculation of Needed Panels from Raw Materials to Produce
One Item Product.
For this way, the researcher used to follow the same steps as the previous one but vice
versa. This system includes all possible products even the least profitable ones and they
have zero minimum allowable stock and their production amount specified by "producing
when needed". Also, different raw materials specification can produce the same products.
Notice that the system is set for customer orders and for purchasing raw materials orders
to facilitate the purchasing and decrease waste and cost, so they can choose best raw
material sources, specification and price for production. The researcher involved the
company manager and the accountant to handle this system, monitor and control any

changes occurred.

This step is very important especially when the manager decides to purchase a specific
type of woods, he can study all the possible choices and how this decision will affect the
inventory stock. The manger used to purchase raw materials with special offers and
season, so this option should be studied very well to prevent raw material accumulation,

over production or losing benefit if they refused.

For the unused WIP products which were stored from long time and become obsolete,
one of the workers claimed it is impossible to wrap them and the machine can't handle
them. The company manager makes an experiment by asking them to store WIP products
for one month because the wrapping papers needed some time to reach the company.

Then after two months he asked them to wrap them and the final products were perfect.
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The results were popularized among other workers for their adoption and try to motivate
them by finding solutions to the company inventory problems mainly the obsolete

products.

The manager should place any value in the first right column of “needed quantity” from
finished product and the resulted amounts will be shown in red color for the raw material
type, in other column it will show the possible additional products and their quantities as
the finished product value is changed. All of this detailed information is shown in

Appendix- N.2

4.6  Chapter Summary

This chapter focuses on the data collection methods and the results from analyzing the
data which needed the researcher to focus on. Lots of problems float on the surface, the
main one was the profile line not having an inventory management system. This required
an intensive work with the accounting department and the company manager to analyze
data, a lot of meetings and group discussion with the workers, accountant and company
manger to determine the line production items, the MAQ, demand amount and monthly

sales average.

They also need an inventory management system to prevent any waste products to occur
or accumulate. It has a lot of value to the company because it optimizes fulfillment,
prevent loss, spoilage and misuse of raw materials, improve customer service and reduce

Ccosts.

Lack of machine inspection system and unarranged tools room, this was emerging the

need to machine maintenance system which was a good chance to prevent any sudden



81

shutdown and promote other to learn how to keep machines in well status. While
arranging the tools store room as a part of total productive system can help to prevent any

tools lose or misuse.

Finally, the company suffered from management problems mainly in supervising
employees, production problems, lake of experienced operating workers especially at the
WPPL, absence of vital departments. All these related to the lack in the organizational
structure which considered the major company problems and cause unidentified
responsibilities and accountability. From these points the researcher implemented
systems to resolve these problems that affect company in general and WPPL specifically,
they go in detailed steps on how the implementation methods taken place and the major

findings that resulted from it.
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Chapter S: Discussion of Results, Conclusions and Recommendations

5.1 Overview

This research is considered a qualitative leap in the application of lean management tools
as most Palestinian companies are not familiar with this implementation and the benefits
of using them. Therefore, this matter poses a challenge to the researcher because it is
difficult to convince those around her of its importance and implementing it. However, in
GM Profile Company, the researcher was able to make remarkable progress despite the
administrative challenges that occurred at that time and the difficulty to convince
employees to understand this work. In this chapter, the results are discussed, and the

conclusions and recommendations are stated.

5.2 Discussion of Results

It's for sure that the creation of the various systems and the diversity of used tools
contributed to influencing the employees’ behavior and engaging them in understanding
how things are progressed and the errors that occurred without being remedied or they
were aware of it, this contributed to achieve remarkable progression on the company’s

profit and production level.

One of the important achievements that contributed to making a difference is the process
of creating an organizational structure and formulating job titles with special policies for
the key departments. Since this did not exist before, it allows to clarify the expectation
for the employer and employees. The internal environment become more stable and
collaborative, the company manager become more comfortable in making follow-up with

the departments managers instead of monitoring the whole company staff. The un vacant
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positions are a promoter for the company to hire more employees and expand the working

lines in the company like the CNC machine products.

It’s also worth mentioning how the usage of TPM in GM Profile company has a great
effect on employee's behavior that increases their responsibility and commitment toward
their company through data gathering, implementation and sustaining of processes. It also
supports to have clean and safe environment for employees by continuous inspection
which helps prevent injuries resulted from unmaintained machines and pollution from
accumulated dust in the storage room. This tool provides a valuable quality data from
operators that help in product development, such as when reusing the obsolete WIP and

wrapping it as a finished product.

While using the LPA in GM Profile company was a useful tool for observation and
validation of company internal and external process in general and the WPPL process
specifically, this helped to reduce cost of quality by decreasing nonconformity of
products, returns and customer complaints. LPA is an easy tool for internal auditing and
can be handled with any of company managers and it should be a regular audit to show
the root causes of company organizational structure, so the supportive solution becomes
easier to implement and fits the management gaps by adding the necessary components
to achieve strong organizational structure. Furthermore, this tool shows its efficiency to
drive cultural change and a new movement towards ISO 9001:2015 because it provides a
direct feed back to the company manager and can show the implementation of immediate
corrective actions. This audit is very direct and comprehensive and can measure the

worker knowledge regarding their tasks and measuring the degree of proficiency of
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workers, and so managers can determine the standards of knowledge and experience they

need.

Moreover, the 5 Whys technique was found to be the best tool for digging inside the
problems and this allowed workers to contribute in finding solutions and implementing
them. It can be conducted smoothly without affecting employee attitude until goal

achievement, and it can be used in any time to find the root causes.

Having an inventory management system shows an obvious finding through using trend
analysis of company sales and the creation of automated production system that helps to
decrease the production fluctuation, meeting customer orders, increase time efficiency,
decrease WIP, scrap products and prevent storing of unnecessary finished products for
long time. It has proven its efficiency as a tool for future planning which measures
warehouse readiness, assists in new products planning, provides adequate storage space
and taking strategic decisions regarding the current products to produce or not according

to the item turnover time.

5.3 Conclusions
The following conclusions following the creation of an organization structure system, and
the implementation of TPM and inventory management systems that took place in

different areas located in the factory.

1. Achievements gained from establishing organizational structure:
* Increased in the responsibilities and accountability among workers

*  Workers become more candidate to management positions.
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e The company can manage their needs from workers and managers to fulfill the
management gaps.

e The general policies for each department helped to organize the work flow,
permissions and constraints.

¢ The work load become distributed and each one in the company has selective and

clear tasks to do, so no one feels overburdened and the work will flow smoothly.

2. Achievements gained by improving the productivity of the WPPL are:

e The production process has become organized and controlled by the manager and
this prevented the fluctuation of production, unplanned production and scraps.

* Increasing the awareness of workers to paying attention to the monitoring and
following-up of machines through using maintenance forms that help in
preventing sudden shut down.

*  Encourage sharing informations between workers through promoting the WPPL
experienced worker and motivating him to teach others.

*  Continuity in maintaining the tool parts store and monitoring the dispensing and
receiving of tools prevented the delay occurrence in the external maintenance;
prevented tools misuse and stealing which affected the work progression.

* Company manager become more aware regarding the inventory items and
determination of inventory levels: average monthly sales, MAQ and demand

quantity for each item.

3. Achievements gained by improving the profitability of the WPPL are:
* Increased the workers responsibility regarding their company and prevent waste

occurrence through utilizing the WIP and obsolete products.
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* Having a well-trained worker to operate machines prevent delay in work and
decrease customer complaints.

*  Determination of WPPL best items after analyzing data helped the sales
representative to focus on marketing them and promoting them to sell the
obsolete ones.

e Profile customization with paper rolls can be done upon order and it could be
stored as WIP. This decreased scrap and increased the products turn over.

* Having a production system helped the factory manager to determine the
inventory need from raw materials and so it prevented unplanned purchasing and

longtime storage which is a cost on the company.

5.4  Limitations
As any research, there are some limitations that control the ongoing work during

implementing of management systems:

1. Setting the organizational structure system has shown a gap in some departments
which needed to hire more people and department managers to monitor the work
load and promote them, but this was impossible at that time since the company
suffers from financial problems and can't hold any additional costs.

2. The employees form a force and reject any directions especially from the new factory
manager and this prohibits any further developments.

3. On the other hand; the WPPL has a problem in confinement of knowledge by one of
the machine operators and he didn't share his knowledge among others, this causes

work suspension, delay of work, losing time and money. The real cause to that was
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due to lack of trust between them and the administration, also the fear factor itself
from the administration to get rid of them.

Having a TPM system is a grace for GM Company but monitoring this system is
really a serious work inside the company. The workers resisted change and they
didn't accept to have a closed room for tools, the responsible worker of tools room
didn't see much of this system and so they didn't take it seriously.

The machines maintenance system has the main difficulties were in having old
machines in the profile line. Having new ones or more appropriate machine type may
solve many operation problems and decrease non-conforming products.

The Inventory management system was a novel progress in the WPPL work, but the
workers are not cooperative among each other and the company. They resisted the
changes and didn't accept the manager’s opinion; these behaviors affected the whole
company and resulted in segregation between the management and employees and

so low productivity and time waste.

Future Recommendations

It is recommended that the GM Profile work on achieving the following suggestions for

future work:

Following an ABC costing system to re-pricing their WPPL products

Continuous market study to deal with the market competition.

Take customer complaints more seriously and study the hidden causes beyond that.
Training and strengthening the sales team to expand their work and become more
familiar with the market challenges.

The company should adopt health and safety measures inside the factory.
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6. The company should have operation procedure written for all WPPL products
including machine set up and the suitable tools (as named in TPM system) which are

used to have the final products.
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Appendix-A: Layered Process Audit Questions List Included with Auditor Comments

1. Safety Yes | No | N/A Auditor Comments

1- Are employees wearing personal They are existed in the company, but
protective equipment (PPE) such workers are not committed to wear
as hearing protection, dust mask, L, them.
protective gloves, protective They should put more restricted rules
footwear, hardhats and/or safety to enforce them for use it.
glasses?

2- Are machine guards being in L, It's necessary to prevent accidents
place and functioning properly?

3- Do workers follow standard They are not trained for that and the
safety procedures, using L, procedure is not existing
movements that reduce
ergonomic risks?

4- Ts loose clothing tucked in and L, They should have a special uniform
long hair tied back?

5- Is safety equipment like fire It should be in many obvious places
extinguishers and eye-washing L, and workers must learn how to deal
stations easily accessible and in with.
working order?

6- Are the place surrounding The cleaning happened after the shift
machines being clean L, is ending, some areas could be cleaned

before if there is a worker available for
this task

7- Ensure that all cutting tools and The inspection is not monitored daily
blades are clean, sharp, and in L, and a checklist should be set for that
good working order so that they purpose
will cut freely, not forced.

8- Is there enough stock of nails, The tools and spare parts room are not
staples, blades and spare parts well organized and classified. The
loose knots or other defects v machine inspection may do but not

before cutting, planning, routing

or carrying out similar activities.

reported
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9- Are there inspection for loose

knots or other defects before

Inspection task should be mandatory

before releasing products for customer.

cutting, planning, routing or v A lot of returns occurred due to this
carrying out similar activities point which affect the company
reputation and losing them money
10-Does the operator perform daily The inspection occurred according to
inspection for machines before v the worker routine not to a schedule
used checklist
2. Materials Yes | No | N/A Auditor Comments

1- Does each workstation have the Some types are ordered upon request
right materials in the right v and other raw materials should be in
quantity? stock all the time.

2- Are operators using materials in There is a lot of scrap, absence of
the correct order? L, inventory manager and production

manager to control raw material
release and processing.

3- Delays and excess materials A lot of products become scrap and
contributing to waste and v non-conformity. Customer complaints
inefficiency? affect the company reputation.

4- Does the operator know how to The non-confirming products become
handle non-confirming material v scrap and it's lost from the cost. The

workers didn't care about them.
3. Motions Yes | No | N/A Auditor Comments

1- Do employees follow each step There are no work instructions
of standard work instructions? v available, they should start to write

them down

2- Are operators moving in the Most time they need a manger to
most efficient manner, or is there v follow-up and encourage them for
a better way to execute the task? working efficiently and effectively

3- Are assemblies’ operations The workers didn't wear such like that,
uniform, or are hiccups they prefer to use old clothes without

v

interrupting the process?

any protection awareness
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4- When employees move The worker should be trained how to
materials, are there steps that handle materials and the walking lines
could be eliminated or v should be drawn on the factory floor to
improved? mark the steps of the workers in a safe

way.

5- Are operators moving in the Most time they need a manger to
most efficient manner, or is there v follow-up and encourage them for
a better way to execute the task? working efficiently and effectively

4. Workstation Design and )
et Yes | No | N/A Auditor Comments

1- Is this the best place in the plant The Place is not ideal, but the
for achieving this station’s v company manger tries his best to adapt
objective? as possible.

2- Ts workplace organized and There are some places and rooms
cleaned v inside the building are not tidy and

well used.

3- Are non-confirming product well If they detected, the worker isolated it.
identified? v The inspection process is not identified

as a work instruction for each product

4- How does the location fit into There is only one entrance, a new exit
your process in terms of v to deliver finished products should be
shipping, receiving and safety? found

5- Does the station have the Almost yes, because workers try to
appropriate equipment and store tools and spare parts near their
fixtures for the task? machines or take whatever they want

L, from the stuff room. The problem here
these tools are not included in spare
parts list and worker may misused or
stealing it, even if there is a shortage
the follow-up system is not existing

6- Are error-proofing devices The must have such like these devices
available and functioning L, to minimize error occurrence

correctly? Do operators use them

every time?
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5. Process for Reporting Issues Yes | No | N/A Auditor Comments

1- Are there reporting options for These reports are not existed in the
employees to express concerns company as quality system
about quality, safety or v
efficiency? Are people aware of
these options?

2- Do operators have direct access There are no work instructions that
to manufacturing engineers to S, worker can give their feedback
give feedback on work
instructions?

3- Are reported problems Scrap, unused tools, non-conforming
documented and corrected products, no work instructions, lack of
quickly, or are there a delay? reports, easy access to raw material

inventory and spare parts room, lack of

L, maintenance schedules and inspection
for machines and process, return
products, unavailability of a specific
production plan, etc....). All of these
are evidence of hidden unsolved
problems.

6. Documentation of Processes Yes | No | N/A Auditor Comments

1- Is their standard work Limited workers could operate
documentation process on the machines, but they refuse to teach
shop floor? others or document their knowledge to

L, monopolize and make it their own. If
one of them is absent, the factory may
be forced to stop working on these
machines because no one is able to
operate them.

2- Can operators access the most They almost depend on their previous
recent instructions? If so, are experience. Many production decisions

v are made based on intuition but not

they reviewing them regularly
and do they understand the

process?

rely on practical experiences to ensure

their validity
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3- What’s the procedure for
changing or modifying the

They must be set and trained

employees on it.

documentation? Do operators v
regularly review changes, and
can they explain them?
7. Follow-up Yes | No | N/A Auditor Comments
1- Are their proposed changes to The company manger traces the scrap
the process or area? v products and tries to re-use it, although
many workers refuse this idea.
2- Is there a system for monitoring A TPM system and inventory system
and assess follow-up? v is emerging systems for organizing
company work
3- Are the voice of customer and Customer follows up and solving
their complaints occasionally customer complaints and problems
taking inconsideration for L, enhance their relationship with the
corrective actions? company. So, it should be taken
continuously to improve work quality
and customer follow up
4- If you don’t use an automated Yes, it's easy to leave an electronic
platform, can you rotate audit S, copy for manger to follow up and add
questions and ensure auditors questions whatever he wants
have updated checklists?
5- Can you address the problem on Some problems are a result for hidden
the spot, or will you need to ones. The data must be collected to
focus on containment until root v analyze

cause analysis and corrective

action are complete?
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Appendix- B: List of Sorted Family Items According to Their Revenues.

Item Family name Total 2017 Total 2016
10224-6 URE T e 502130.23 490708.34
1824 ale 8 e Ly dids 138575.5 477999.26
103801414 Dsde Ul S 370818.22 442570.5
1124 s 14 p s Jds 59298.81 97677.57
17030 2.44%3%*7 2540 17440.32 69321.11
19380 9*4 &) A 3 5ac 31957.23 62663.13
10220-3 [ YE B 24684.72 58431.3
1009 a9 22963.09 57033.38
100821 sl ld au8 sk 49477.77 52151.92
100103155 o 10 Jbs 2663.8 50891.9
1708 2.44*8*7 25ac 0 45790.31
12240 G5 oxidas Jds 19097.71 43121.38
1010 o 10 s 29488.84 41557.19
15240 ale 5 Hsae iy dds 16981.59 36910.55
1822 ple 8 ae Ly Jds 21982.19 35746.61
1123 a 12 paay 32503.69 34627
400000150 aa 15 Gla 1991.38 29855.94
10950 auS2a3%9.5 Jby 0 15513.37 28118.99
12380 9%9 35ac 9931.75 27308.03
300000010 4.5l Sl 12709.37 26924.89
13380 Gos b daés 27018.06 21911.51
11180 Slsnddsn 9386.18 19512.97
1138 G e Ui S 18165.72 18893.42
15380 G5 5%4 e S 2 5ae 13881.53 17750.6
101500000 Llw S 24487.77 17443.71
400000120 o 12 Gl 6547.76 15862.07
10180 SsnaS Qi€ 9622.62 14285.83
15220 ale 5 @ ye i Jd g 10447.31 10967.45
10140 O dds 9877.37 9703.44
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18250 ke 8 () L s 354.11 727691
102501550 | wia on 4664.77 5369.09
300000070 | a7 2l s 50321.81 3968.15
10800 ol 8 & i 1343.81 2549.19
300000057 | bask dS an 7 asee 746.38 1137.93
119031560 | s a5 30 Cd 2743.52 814.66
119031690 | ol <ad s cp 3410.06 560.34
110821690 | o) <id e 35ae 5933.39 512.1
14080 8*4 35c 330.1 330.1
100800001 | (&S %) 508 <=3ld s 5 2758.62 172.41
300000069 | g o 6 sl s 4618.2 0
112221 ia 21388 0
300001690 | Ol a6 b Sl 448.29 0
000000004 | 5550 5 ge 9%9 133 3 5ac 301.69 0
000000005 | 5550 9%4 &l 3 3 5ac 260.69 0
000025025 | sk s 112.07 0
000070006 | s 5 O s 4311 0
103800000 | zlie s 3343.38
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1S

The Root Causes as Resulted from the Layered Process Audit Analys

Appendix-C

customer complaints

un cooperative
workers

Unavailability of
auxiliary tools (error-
proofing)

workplace
unsuitability

lack of inventory
system

lack of product
Inspection process

Reporting system

Unlimited access
permissions

Standard work
instruction

lack of production
management system

raw material not
identical/ delay

non conformity
products/ scraps

Unarranged stuff
room

Neglecting the
inspection of machine
tools

surrounding area
waste

safety equipment
deficiency

hazard procedures not
existed

Neglecting work
clothes/ safety

Question number.

10

Safety

material

motions
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v 4
work station v v v 6
design and
location 1
v v v 5
4
v v 3
Process for
reporting v v v 3
issues
v v v 4
v v v 4
Documentation 7 7 2
of processes
v v 2
v v 1
v v v 6
follow-up v v 4
N/A
N/A
23 18 14
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Appendix- D: General Manager Job Description
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Appendix- E: Company Manager Job Description
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Appendix- F.1: Public Policies for Sales and Marketing Department
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Appendix- F.2: Job Description for Head of Sales Department
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Appendix- F.3: Marketing Manager Job Description
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Appendix- F.4: Sales Representative Job Description
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Appendix- G.1: Public Policies for Purchasing Department
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Appendix- G.2: Purchasing Manager Job Description
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Appendix- H.1: Public Policies for Warehouse Department
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Appendix- H.2: Job Description for Machine Tool Parts Warehouse Manager
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Appendix- H.3: Job Description for Raw Materials and Finished Products Official
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Appendix- I.1: Job Description for Production Supervisor
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Appendix- 1.2: Job Description for Kitchen Production Line Official.
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Appendix- 1.3: Job Description for Profile Production Line Official.
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Appendix- 1.4: Job description for Doors Production Line Official.

) o) el L) e 1 Al g Clua g A8y

ail) s A N Al
el A ) &y

dadll 8 Jaall s dadlia 5 (g el 5 o sall Jand) it s il 0¥ ok 2Ll e g panall oo A& oY (10 2 BY) g iagl)
Gy JIa ol 5 aally Aalall cliSla) Ailpa daglie ) A8l cdeall s Gt 580l g pasall cilal 8 of a5
e

gl U] e i) (s )

MP-004 436 368
il padd) g A ‘gal)

Blaiashy -

Aiolae g AU g el 3 4y yuall g4y el Aalll s0ls) -
s 5 oo JBY Q) Jee Jlae G338 -

s 4 e i Y saal GliAY) Clagae Jlae 558 -

s gnall g cilial o)

) i) ol 8 (il gall Lee D)5 4 el s de 515 dpa sl alaa) paai -
sl Jshas slac) s g sasall s A (e Jandl jps e -
s das 8 el sl 0 kel pal e Gl iy s dalidl -

Agysall Alpal) A gaa g lanall GaY) AN laa -

ZEY) Al Aalal) il gall 5 da g p8l) aadai (e S -

1A Y (5aad o aaail 5500 S oY) (e B aal -

Opeadll e aebd Al Slad jBY) aadi g Glelill g laadll paas -

s sall ey e jball L) GlalE ) (B -




156

L) J g msal) o ad) IS 55 A alea gl -

LY e Adads of da ) &) jlgal)

il Ol ool 5 VT (g ddlise ¢ 53l aladind asaalls il -
Lo s) s s Sle el e daladll il g Bals) -

sl ety algall oy iy il e spall -

Sl Apuliall Jslal) anais e 5 jail) 5 Aaldll ol jlgall Bala) -

Al el Blad &) 43S ae Jaladll g 23 (50 ) ae sl ) e 5 )8l
L0l sall Aalia Joe A Aty Sl Ol g Bala




157

Appendix- 1.5: Job Description for Decorative Panels Production Line Official.
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Appendix- 1.6: Job Description for Production Worker
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Appendix- J: Maintenance Supervisor Job Description
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Appendix- K.1: Financial Policies
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Appendix- K.2: Labor and Personnel Affairs Policies
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Appendix-K.3: Head of Finance and Personnel Affairs Department Job Description
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Appendix-K.4: Accountant Job Description
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Appendix-L: Head of the Guard Department Job Description
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Appendix-M.1: List of Tools and Machine Equipment’s (Form No: .MA-MN-F15)
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Appendix-M.2: Dispensing and Receiving Form for Internal Use (Form No: .MA-MN-F16)
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Appendix-M.3: Send/Receive Maintenance Form for External Use (Form No:.MA-MN-F17)
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Appendix-M.4: New Updated Layout- Containing Machine Codes with Updates Highlighting
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Appendix-M.5: Machine and Equipment List (Form No:. MA-MN-F5)
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Appendix-M.6: Daily Inspection Form (Form No.:MA-MN-F7)
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Appendix-M.7: Weekly Inspection form (Form No.: MA-MN-FS)
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Appendix-M.9: Yearly Inspection Form (Form No.: MA-MN-F11)
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Appendix-N.1: Calculation of Possible Products from Raw Materials of Woods
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Appendix-N.2: Calculation the Needs from Various Types of Raw Materials to have Specific Finished Product
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