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This Module is developed by PIC’s BPDT specifically targeting PIC’s affiliates as key 
audience.

It is an attempt to explain the main concepts and elements of Change Management and 
Lean Six Sigma methodology while focusing on PIC’s deployment module.

In this Module we will define  the methodologies and tools  used by PIC to transform the 
culture and achieve corporate objectives.
We will also explains how these methodologies are put to work in a top management 
driven discipline that  governs the continuous improvement aspect of the business across 
all sectors

PIC is proud to be one of the first organizations in the country to successfully deploy this 
major improvement initiative and look forward leveraging the knowledge it acquired 
through many years of successes and achievements Driven by the engagement of PIC’s 
management. 
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GUIDELINES FOR USE OF TRAINING MATERIALS

You have received materials that describes PIC’s Lean Six Sigma Deployment.

Please follow these guidelines in handling the training materials:

1‐ Do not copy large or entire sections of training materials. You may copy individual 
pages as needed to explain the forms and their use to persons who will use them.  Be sure 
to preserve the “PIC Restricted” designation and the copyright notices on any copies that 
you make.  

2‐ Use ordinary caution not to lose training materials. Do not leave them unattended in 
public places.  Do not download them onto any computer.

3‐ Do not publicly display Training materials outside of your organization facilities.

4‐ Do not make modified or adapted versions of training materials.
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Workshop Facilitators

Facilitator Name: Aref Alawadi

Job title & Experience: Senior Process Development Specialist, Certified Master Black 

Belt, Project Management Professional (PMP) certified by Project Management 

Institute. Facilitated over 600 hours Lean Six Sigma Training and provided coaching for 

over 400 successful improvement projects.

Session Title: PIC’s Road To Business Excellence

Session Description: Explaining the main concepts and elements of Change 

Management and Lean Six Sigma methodology while focusing on PIC’s deployment 

module.

Facilitator Name: Mahdi Alajmi

Job title & Experience:  Senior Inventory Administrator, Certified Green Belt Project 

Leader, trained as Black Belt. Completed 11 projects using DMAIC, Implement 

methodology and 5S technique.

Session Title: Kaizen Concept and technique 

Session Description: Kaizen concept, definition and Kaizen phases.

Explain the Kaizen Technique by going over a real project example.

Facilitator Name:  Saud Almajedi

Job title & Experience: Senior Area Maintenance Engineer, Certified as Black Belt, 

trained as Master Black Belt. Completed 14 projects using DMAIC & Implement 

methodology and Kaizen and 5S technique.

Session Title: 5S technique case study

Session Description: 5S definition and roadmap, 5S stages.

Explain the 5S by going over a real project implementation.

Facilitator Name: Shafi AlAjmi

Job title & Experience: Business Development Team Leader, Certified Black Belt. 

Completed 11 projects using DMAIC, Implement methodology and Kaizen technique.

Session Title: Lean Six Sigma Applications in Planning Department 

Session Description: Six Sigma Applications in Corporate Planning Department and how 

the six sigma methodology improves the business processes and reduces defect in the 

Department.
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PIC’s Products – Design Capacity 



This model will attempt to explain PIC’s Lean Six Sigma initiative in Three main sections:

1. Tools for Excellence                
2. Deployment Roadmap
3. Executing the Change   

Three case studies are provided in the appendices covering real life examples of successful 
implementation of Lean Six Sigma:

1. Kaizen Events.  Facilitated by Mahdi Alajmi
2. Workplace Optimization (5S). Facilitated by Saud Almajedi
3. Applications in Planning Department. Facilitated by Shafi Alajmi

7



1. Tools For Excellence
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Achieving the vision & objectives of any organization requires a shift in employees 
competencies and continuous re‐engineering of processes and procedures.

Business Processes Development Team main objective is to provide training and coaching 
on how to implement the needed change using best practice tools and methodologies.

The Lean Six Sigma problem solving methodology provides  a common discipline for all 
sectors in PIC to insure the gradual and continuous improvement of all key processes and 
personnel. Customer focused and data based improvements that can be validated, 
sustained, and leveraged



The definition of business excellence suggests that this must be a team effort.

We are after validated and sustainable improvements that are done in a project format as a 
team,

Validated change means that the output of the process have been improved after 
implementing the change.

Improvements in outputs can reduce defects (better), reduce cycle time (faster) or reduce 
the costs associated with the production of the output (cheaper).

Changes for the sake of change with no clear impact on process output can be a form of 
waste.
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One of the Basic fundamentals of business process improvements is Customer focus and 
process thinking.

We must look at anything we do in terms of the process we are following to produce the 
targeted result.

We must identify the customers of our processes and understand their requirements.

We must realize that in order for us to be able to meet customer’s requirement we must 
continuously improve process inputs and procedures followed within our process.
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Every thing we do is a process that takes resources (inputs), we perform some function on 
them (process) , and deliver them in changed form (outputs) to the customer of the 
process. 
They can also be thought of in terms of y = f (x):  the inputs are the X’s, the function is the 
process, and the Y’s are the outputs.

Inputs are the raw materials, capital, forms, assignments, customer requirements, systems 
and procedures, and other resources that are converted into the products and services 
(outputs)

Outputs are the products and services that are produced by a process or set of processes 

BUT HOW DO WE GAGE THE QUALITY OF THESE OUTPUTS



14



With every Improvement to our processes, we become closer to achieving our vision.

But every improvement requires a change in what we do or how we think. That makes 
change management a crucial factor for success.  

Without managing the change in the people who are responsible for the process, process 
changes can be very hard to achieve, and even if they were achieved, they would be 
impossible to sustain without applying proper change management.
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Just like a business process, human behavior (the output) can be optimized by a number of 
inputs.

The individual’s behavior can be optimized if  he knew exactly what to do, how to do it and 
most importantly, why should he do it.

It is the leaders role to provide an adequate incentive and feed back that is timely, accurate 
and constructive.
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The effectiveness of the consequences in influencing a person’s performance depends on 
three main factors:

1. The severity of the consequence  whether it was positive or negative
2. The speed in which it is received. (immediate or Future)
3. The certainty of receiving the consequence (certain or uncertain)
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The Work Performance Matrix shown in the slide summarizes the factors we must focus on 
to achieve positive change.

It is a known fact that solving issues in the matrix gets harder when we move to the right  
of the matrix. 

Issues with what to do or how to do it are relatively easy to resolve though awareness or 
training.

Issues relating to why he should do it however, is a completely different story.
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Executing all major improvements in a project format guarantees the professionalism in 
which the change is implemented.

It also enhances leadership competencies like planning and communication.

There is no better leadership training than giving an individual a chance to lead a team in 
achieving certain objectives.
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Effective Change Management requires strong leadership and communication skills. It also 
requires a road map and  a checklist of activities.

The model on the slide can be applied to any major change that is targeted by top 
management. 

It can also be applied to any small scale changes like the ones implemented in Lean Six 
Sigma projects.
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PMI’s Project Management Processes provide the needed road map and can equip the 
project leaders with basic knowledge on :

 Communication
 Stakeholder management
 Team members management
 Risk Assessment
 Documentation and leveraging
 Project deliverables management (Timeline, cost and Quality)
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• Principles were first applied by Henry Ford, who was the first person to integrate an 
entire mass‐production system under what he termed “flow production" 

• Following World War II, the Toyota Motor Company adapted Ford’s principles as a means 
of compensating for its challenge of limited human, financial, and material resources. 

• The Toyota Production System (or TPS), which evolved from this need, was one of the 
first managerial systems using Lean principles throughout an entire enterprise.

• Modern day Lean is attributed to Ohno, Shingo, and others at Toyota.  Through Toyota’s 
teaching and sharing of knowledge, many other companies have built their own versions of 
TPS.  Examples include the Ford Production System (or FPS) which has been operational for 
close to 20 years.  
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Lean is a collection of concepts and techniques aiming to eliminate waste and creating flow 
in the process using a customer pull system.

This must be done in a continuous fashion focusing on value as perceived by the end user.

There are several concepts to Lean philosophy.  In its purest form, Lean empowers all 
employees to identify and remove or minimize all work that is non value added from the 
point of view of the customer. 

Muda (MOO‐dah) means “waste” or more specifically, any human activity which absorbs 
resources but creates no value
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There are many specific types of waste in each of these categories.  Sometimes it is helpful 
to think of three different levels:

Gross Waste or Low-Hanging Fruit - Dealing with these can have a big impact.  Specific 
wastes at this level are relatively easy to spot.  Examples include: Plant layout; Rejects; 
Returns; Rework; Damaged product; Container size; Batch size; Inadequate lighting; Dirty 
equipment; Material not at Point of Use. 

Process and Method Waste – Examples include: Workplace design; Lack of maintenance; 
Temporary storage; Equipment problems; Unsafe methods.

Micro Waste within Process – Examples include:  Double handling; Excess walking; 
Looking for stock; Paperwork; Speed and feed; No Standard Operating Procedure. 

The Toyota Way, Jeffrey K. Liker, McGraw-Hill (2004).



Kaizen (改善?), Japanese for "improvement" or "change for the best", refers to philosophy 
or practices that focus upon continuous improvement of processes in manufacturing, 
engineering, and business management. It has been applied in healthcare,[1]

psychotherapy,[2] life‐coaching, government, banking, and other industries.

In modern usage, it is designed to address a particular issue over the course of a week and 
is referred to as a "kaizen blitz" or "kaizen event".[8] These are limited in scope, and issues 
that arise from them are typically used in later blitzes.

Steps for Kaizen:
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5S is the name of a workplace organization method that uses a list of five Japanese words: 
seiri, seiton, seiso, seiketsu, and shitsuke. Transliterated or translated into English, they all 
start with the letter "S". The list describes how to organize a work space for efficiency and 
effectiveness by identifying and storing the items used, maintaining the area and items, 
and sustaining the new order.
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Lean Tools & Terminology:
 5S: System for workspace organization
 5‐Whys: Technique for root cause investigation
 Cellular work: Teams/Technology linked for maximum customer value
 Heijunka: Leveling Production Flow
 Jidoka: Automation with a human touch
 JIT: Just‐in‐time. 
 Kaizen:  A Philosophy for Continuous Improvement
 Kanban: Signaling System alerts the need for an Item
 Poka Yoke:  Error (Mistake) Proofing
 Pull Systems: Products ‘Made to Order’ i.e. at the pull of the customer
 SuperMarkets: Inventory management concept
 Takt Time: Product Pull Rate, as defined by the Customer
 Visual Controls: Simple signals providing immediate understanding
 VSM:  Value Stream Mapping
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All process capability measures are based on how well the process is delivering against 
customer requirements.

Therefore they are all related, and if you know one you can mathematically calculate the 
others.

% out‐of‐spec is usually the easiest to calculate first.

As seen on the slide, Sigma level has a continuous scale that increases as the process 
efficiency increases.

A process operating at a higher Sigma level produce less defects and more customer 
satisfaction.
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The process in this example has a high probability that it will consistently provide 
output that meets customer requirements.
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The process in this example has a low probability that it will consistently provide 
output that meets customer requirements.

Every effort should be made to reduce the variability in this process.  If the 
variability in the process were reduced, the capability would increase with nothing 
else changing.  This is the reason the focus is on reducing variability in the 
process in order to improve capability.
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Probability distribution. It has the following important characteristics: (1) the curve has a 
single peak; (2) it is bell‐shaped; (3) the mean (average) lies at the center of the 
distribution, and the distribution is symmetrical around the mean; (4) the two tails of the 
distribution extend indefinitely and never touch the horizontal axis; (5) the shape of the 
distribution is determined by its Mean (µ) and Standard Deviation (s).

Since the normal distribution is symmetric, it has the nice property that a known 
percentage of all possible values of X lie within ± a certain number of standard deviations 
of the mean, as illustrated above. 
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Within the individual phases of a DMAIC or DMADV project, Six Sigma utilizes many 
established quality‐management tools that are also used outside Six Sigma. 

The slide shows an overview of the main tools used in PIC
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The characteristic of the balanced scorecard and its derivatives is the presentation of a 
mixture of financial and non‐financial measures each compared to a 'target' value within a 
single concise report. The report is not meant to be a replacement for traditional financial 
or operational reports but a succinct summary that captures the information most relevant 
to those reading it. 

It is the method by which this 'most relevant' information is determined (i.e., the design 
processes used to select the content) that most differentiates the various versions of the 
tool in circulation. 

The balanced scorecard also gives light to the company's vision and mission. These two 
elements must always be referred when preparing a balance scorecard.
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Design of a balanced scorecard ultimately is about the identification of a small number of 
financial and non‐financial measures and attaching targets to them, so that when they are 
reviewed it is possible to determine whether current performance 'meets expectations'. 

The idea behind this is that by alerting managers to areas where performance deviates 
from expectations, they can be encouraged to focus their attention on these areas, and 
hopefully as a result trigger improved performance within the part of the organization they 
lead
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2. PIC’s Deployment Model
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When a reward system is put in place, the project leaders will tend to look for quick 
improvements and will focus on daily issues and problems for possible six sigma projects.

This is not a healthy practice because the methodology can only achieve strategic 
objectives when project are selected through a top‐down approach.
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There are several methodologies used by PIC:

• Improve: Measure‐Analyze‐Improve‐Control (MAIC)

• Implement: known proven solution or best practice (Most Effective Technology, 
MET)

• Innovate:  Define‐Measure‐Explore‐Develop‐Implement (DMEDI)

• Lean: Eliminate non‐value added steps and reduce waste
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Scoping skills can be easily developed through practice.
To narrow down the scope, the defect need to be stratified in logical groups or categories. 
The scope can then be narrowed to the group or category with the highest impact on 
process capability.

To widen the scope however is a different story and each opportunity/project can have a 
different approach to re‐scoping.
The questions shown on the slide in red can be a good start.
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At the end of the classify step, you should have a large number of ideas categorized 
according to the chosen methodology. (DMAIC, DFSS, MET and Lean)
This is the input needed for the selection step.

The output would be a few highly lucrative opportunities that are also highly aligned to the 
organization strategy.

These opportunities are ready for the Define phase and are the inputs for the next step 
(Charter).

Responsibility of the select step at PIC resides with business champions.
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You must recognize activities that can be projects. 

A Project is a series of tasks or activities done in a logical order to drive a change in 
performance.  

It doesn’t have to be an “add‐on” that someone wouldn’t otherwise do.  

Projects can be things that you are doing already.
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Every one in the organization should contribute to this step of the process, top‐
management drives process by monitoring and rewarding output
The out put of the opportunity identification step is a non‐stop flow of improvement Ideas 
to feed the Lean Six Sigma Project Pipeline.
The Input for the step comes from numerous sources, PIC and other K‐companies have 
multiple sources of data that should be used to identify Six Sigma projects.

Most of our opportunities come from :
‐ Fire fighting 
‐ Brainstorming 
‐Work process reviews
‐ Scorecard gap analysis
‐ Business Self‐Assessment
‐ Customer Loyalty/satisfaction – through results of study
‐ Data Mining – through a deep drill of pertinent data sources
‐Work Process Reviews
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A well written project charter means a well defined project.
Some scholars say that a good definition of a problem is half the solution.
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Elements of a charter will vary depending on the type of the project.

In the next few slides, we will go over some of the main elements usually used in 
improvements projects.
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How is the Goal of the project aligned with the strategic goals of the company?

To improve the chance of success, you want the commitment and support of top management to 
your project.

This will only be attained if the  project serves the over all strategy,
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The key to a good problem/opportunity statement is to keep it simple and use statistics to 
describe performance measures.
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In simplest terms, a defect is anything you do not want to have happen in your process.  A 
defect is a nonconformance that can occur at any step of any process and ultimately impact 
customer satisfaction.  

A Defect is any variation of a product, service, or process which adds cost and/or prevents 
it from meeting customer needs, whether or not it is caught

‐ Nonconformance to a customer‐driven specification

‐ Nonconformance, interruption of the flow, or intervention in the flow

‐ Any key customer or process requirement that does not meet standard

The defect should be:

Specific and measurable – When different people look at the process and data, 
they reach the same conclusion about performance

Clear and easily understood – It should be an intuitive measure of the process you 
are improving.  If the defect gets better, the performance is getting better

Easy to measure – This will be tracked for a long period of time; so the easier and 
cheaper it is to gather the data, the better
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The best definition for a defect allows you to describe “one defect.”  For 
example, a  defect in my project is:

 One shipment that is delivered after the committed delivery date

 A damaged bag

 A pump that fails before 180 days of run time

 An invoice with no price specified

These examples come from real projects.
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Project Title: 

Opportunity Statement

Define the Defect

Goal/Objectives

Timeline

Team Characteristics / Composition

Green Belt Project Leader:  
Process Owner: 
Master Black Belt/Coach: 
Green Belts/Team Members: 

Financial Rep: 
SME’s:
Resource Leader: 

Author: Revised Date:
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With all the new roles and competencies introduced, an urgent need arises to train all 
levels in the organization on the new mindset, techniques and tools that they need to 
perform roles efficiently. 
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3. Executing The Change



A Six Sigma project was chartered by BPDT to improve the tracking and reporting 
capabilities of Lean Six Sigma Projects.

As a side win, the project leader have developed the process map shown on the slide to 
describe the execution process of PUC’s improvement projects.

The new tracking system guarantees the engagement of process owner in the steps with 
red background.

These review meetings are now a requirement for moving from one phase to another.
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By transforming the practical problem to a statistical problem, we are relying on Data to 
provide statistical solutions, which in turn provide confidence in the solutions 
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Anything can be measured, but you may need to be creative about how it is measured.  
Engage your team and stakeholders if you have a challenging measurement situation.  Ask 
them “how do we know that performance has gone up or down?  What do you look at?”

Measurements are CRITICAL.  
In order to survive, people, organizations, and companies must improve.
All work involves a series of steps that make up a process.  In order to improve your 
process, you need to collect information on your process.  This information needs to be 
reliable and accurate; otherwise, poor decisions may be made.

76



Scales of Measures

Continuous:  A quantitative variable for which all values in a range are possible.

Ordinal:  A value that is not continuous.  One value is higher than another and all values 
can be placed in some kind of order; a discrete variable.

Nominal:  A value that is a classification.  It may be numeric or a character, attribute data; a 
discrete variable.

We want to use a continuous scale of measure whenever possible.

Also, note that the measurement scale is DIFFERENT from the data type.  It is possible to 
have numeric values for any measurement scale.
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A variable with an ordinal measure will actually be discrete data.  The ordinal measurement 
scale implies an order, but we are not certain how large the difference may be between two 
consecutive results.  As an example, the finish position of race cars are an ordinal scale.  We 
have no information on how far the second place car was from the first place car.
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Examples of potentially poor measurement systems are:

Capturing occurrence of an event from logbook entries.  Is the event of interest always 
logged?

Recording the number of defects in painted parts when there appears to be a problem with 
the painting operation.  How many non-defective parts were there, or how many defects are 
there when operating “normally”?
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Attributes of a Good Measurement System:

 Related to CTx

 Critical to any dimension

 Includes:  CTS – Critical to Success, CTP – Critical to Process, CTQ – Critical to 
Quality, CTD – Critical to Delivery 

 Customer-focused

 Measuring what the customer is interested in (e.g., waiting times in a bank line;  
service level agreement between the customer and a computer service function)

 To make sure you are working on the right things

 Action-oriented

 Measures focus on process elements that can be improved (e.g., remove redundant 
steps from the invoicing process;  adjust the flow rate to the reactor)

 Without action, improvement is not possible

 Team-developed and team-owned

 Employees are accountable for their performance (e.g., team consensus on audit 
criteria and process)

 Team will effect change in the process

 Reliable

 Measures should be accurate, credible, and trustworthy (e.g., temperature setting on 
a stove may not accurately reflect the current temperature in the stove)

 No action will be taken if the measures are not reliable

 Easily understood

 Data must have a context and mean something

 Confusion halts progress on improvement 80



When you measure something (melt index, on time delivery, percent caustic) the numbers 
you get WILL vary.

This total variation is the sum of the variation in the measurement system added to the 
variation in the process.

If the measurement system is not good enough, i.e., the variation in the measurement system 
is too high, then you will never know if you have improved your process.

We will discuss in depth the methods of estimating measurement error in the module 
“Evaluating the Measurement Process” later this week.  For now, we will only present some 
of the topics to keep in mind.
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In today’s world, BEFORE you commit to something, e.g., tighter specs for customer, you 
need to know if your measurement is capable.

What if we had to measure all of the fish with only a one-foot measure?  There would be 
only about three sizes found.
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Creating an Ishikawa diagram

1.  Brainstorm possible causes
•Use common sense
•Limit brainstorm to 2‐3 minutes

2.  Pick one possible cause
•Write it on a flipchart or use self‐stick notes; place it on a bone
•Ask why this happens
•Write that reason on a self‐stick note; place it on a bone
•Ask why that happens…to the natural end of that causal chain

3.  Focus again on the first cause
•Ask if there is another reason why it happens
•Repeat for this causal chain

4.  Pick a different possible cause from your original brainstorm
•Ask why several times to make causal chains

5.  Repeat until you have completed the diagram
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Creating a 5 Whys Analysis

Ask why as many times as you have to in order to reach the true cause of a problem.

•Although it is called “5 Whys,” you do not always have to go down five levels, 
nor do you have to stop once you have asked “why” five times.

Many times the root cause of a problem can be found just by asking why until you 
ultimately get to the root of the problem.

Or simply ask, “Why do we do it this way?”
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The financial losses from the Pizza shop service policy were obviously impacting the 
bottom line of the shop.

The Pizza shop needs to keep the current 30 minutes or less policy in order to compete in 
the market.

The owner/manager must eliminate or lower these losses for next year while keeping same 
service level.



87

What are the probable root causes for the defect? 

‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐

‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐

What data do you need to measure root causes?  
‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐



There are many tools that can narrow down your search for the root causes.

The slide shows a simple evaluation chart that can turn possible root causes into probable  
ones.

Other  narrowing down tools  are cause & effect matrix and faliure modes & effects 
analysis.
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Graphical and statistical validation tools are used based on the type of measurement scale 
used for the X and the Y.

The next few slides will show each of the four graphical/statistical tools at the bottom of 
this slide.
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In regression, we are looking to utilize the relationships between variables.  

Correlation is often a term that is used to refer to the linear relationship between two 
variables.  This can take one of the two forms shown on the slide.

The one on the left is called a direct (or positive) correlation; the one on the right is an 
inverse (or negative) correlation.

If as the one variable increases, the other one also increases, then the correlation coefficient 
(r) is equal to one. 
If as the one variable increases, the other variable decreases, then the correlation coefficient 
(r) is equal to minus one. 
If as the one variable increases, the other variable could increase, decrease, or remain the 
same, then the correlation coefficient (r) is equal to zero.
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One method of drawing a line representing the relationship between the 2 variables is 
called The Least Squares method.

The best line would be the line with the least squared differences between the line and 
each point on the graph. We will have a better fit if we add more parameters to the model 
(graph on the left).
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The graph on the left is an ANOVA table which is the best format to compare a 
categorical “X” with a continuous “Y”.

The diamond around each mean is a 95% confidence interval for the mean. 

The ANOVA table gives clear indication that plant B is not operating as well as the rest 
of the plants.

The graph on the right is a logistic regression table which is the best format to 
compare a continuous “X” with a categorical “Y”.

It shows the probability for one of the “Y” categories against a continuous “X”
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The Contingency Table output is provided under the Mosaic plot.  It is a simple two‐way 
frequency table where categories of the Y are given as columns and the categories of 
the X are given as rows.  

This can be useful in summarizing the frequencies within each combination of categories 
for the X and Y variables.  Percentages are given to help in summarizing the frequencies 
in terms of percentages.  Additional cell quantities can be added or removed using the 
options given under the Contingency Table popup menu or right‐clicking on the table 
itself.
The Row % are particularly useful in looking at how the percentages of the Y categories 
change for the different levels (groups) of X.  It appears that the frequency of late 
deliveries increases significantly At rush hour.  
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This is the best format to use for analysis where all variables are available in one sheet for 
easy comparison.



The best graphs used to study a continuous variable are “Histogram” of output frequency 
and a “control chart” displaying the value of each individual point.
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Comparing a categorical “X“ with a continuous “Y”, we us an “ANOVA” table.

The graphs show significant contribution to the defect by  all 3 categorical factors:
1. Address
2. Driver
3. Rush Hour

What is our conclusion? What will we work on in the improve phase?

Is there a relationship (interaction) between the factors?
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Further Analysis shows that most of shwaikh deliveries are made by one driver (Salem).
Which proves that Driver is not a true root cause behind the delay. 
Data shows that driver is a root cause only because the address has big influence 
(interaction).

That is why it is always best to put all X’s in one multiple regression model in order for us to 
see and evaluate the interaction between different factors. 
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Successful execution of a properly designed and documented Implementation Plan will 
result in the validation of new KIV/KPV targets and ranges, which are required for 
sustainable process performance improvement.

At the conclusion of the Improve phase, you must also validate financial impact and a new 
sigma performance level.
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There are many scenarios of what can happen once an improvement is completed.  
The desired situation is that the improvement is maintained over time —
Sustaining the Gains.  But sometimes the improvements are lost and the process 
goes back to the way it was before the work was initiated.  This is probably the 
worst case.  Another possibility is that the improved process slowly declines over 
time.  It may or may not get back to the original state, but with every day, value is 
lost —Sustaining the Gains is certainly the desired result, but there is one scenario 
which is even better — the process maintains the original gains, and then 
continues to improve even further.  This is a result of the foundation for 
improvement built by the Green Belt Project Leader and Project Team.

Consider building a discipline of Continuous Improvement into your Control 
Plan.  Integrating an Improvement Cycle (Plan-Do-Check-Act) as part of a 
Control Plan will enhance the plan’s robustness.  
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The Six Sigma MAIC Process can be repeated, so that in addition to 
sustaining the original gains of the initial improvement, additional 
improvements can continue to be made.  Over time, the level of 
performance is significantly higher when there is Six Sigma breakthrough 
improvement, sustained gains from the Six Sigma breakthrough 
improvement, and incremental improvement.

This slide shows what happens over a long period of time when you follow a 
Six Sigma improvement with sustaining the gains and incremental 
improvement. 

The blue line shows that if you do not make efforts to sustain the gains and 
have incremental improvement, then you will eventually have a decline after 
each Six Sigma breakthrough.

As time passes, the “improvement gap” between the two approaches keeps 
getting larger.
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You have an example of a Control Plan on one of the following pages.  Refer to this 
example as we walk through each of the Control Plan elements.

Although the Control Plan implementation is a deliverable of the Control phase, a large 
part of it can already be completed in previous phases, starting as early as Measure 
phase.  “Build as you go,” you do not need to wait until you are in the Control phase to 
start building your Control Plan.
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Leaders must realize that BPDT has little to do with the actual selection or execution of 
company’s improvement project. 

BPDT must be viewed as the body that sets the standards for the improvement process but 
they are not the owners.

BPDT owns the technical know how and tools for process excellence and aims to train, 
coach and mentor PIC professionals in the proper use of these tools and methodologies.

BPDT is also responsible for managing a portfolio of all completed and active improvement 
projects in PIC
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Master Black Belt

• Provide technical leadership for Six Sigma methodology, technology, and tools

• Teach, train, and certify Black Belts (BB) and Green Belt Project Leaders (GBPL)

• Coach BB and GBPL to achieve success in projects and daily work

• Assess skill/knowledge in applying Six Sigma

• Provide input to Business/Functional Champions
Process Owner

• Identify areas for project focus and work with Local Champion to scope projects

• Resource, staff, and monitor projects

• Create environment for project success

• Continue implementation of process changes and ensure standardization

Black Belt/Green Belt Project Leader

• Scope the project with the Champions to ensure successful project charter

• Lead project or everyday work teams to achieve project success

• Advocate Six Sigma approach, train team members

• Create control system for sustaining gains, transfer successfully to Process Owner

• Use appropriate Six Sigma tools and processes in daily work

Team Member/Green Belt

• Learn Six Sigma methodology and tools

• Provide assistance and expertise to teams

• Support Process Owners in sustaining project gains
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The Black Belt or Green Belt Project Leader has high involvement during the Measure through  the 
Control phase.  There is a low level of involvement during Realization as ownership and day‐to‐day 
operation of the improved process is transitioned to the business or function.

The Process Owner has low to medium involvement at the start of the Measure phase, 
Involvement rises rapidly through Analyze to Control, leveling off through the Realization phase, 
since this role is responsible for sustaining the gain.

The Master Black Belt (MBB) or Project Coach has a high project involvement during Measure 
through Control.  Involvement decreases rapidly between Control and Realization as ownership and 
day‐to‐day operation of the improved process is transitioned to the business or function. at a rate 
faster than the Project Leader.

The Green Belt Team Member involvement rises up to a moderate level through the four phases 
MAIC.  If the Green Belt Team Member has a role to play in the running of the improved process, 
expect them to have a medium to high involvement from Realization forward.  If the Green Belt 
Team Member is not involved in running of the improved process then their involvement would go 
from  low to none as the project progressed through the first three months of Realization.



107



108

Six Sigma defines a culture, several methodologies and multiple tools that PIC is integrating 
into the way we do work.  With this, we are developing skill sets and competency levels in 
our people. 

You should participate in the identification and deployment of people in the Six Sigma 
roles.  Understand what the skill sets/competency levels are that they are trying to achieve.  
Integrate any required employee training, certification, promotion requirements with the 
project activities supporting the implementation of your Business or Function strategy.  

You have to think through that planning.  Like anything, if someone learns something when 
they are a newer employee, they are going to apply it throughout their whole career.

As a leader get engaged with your employees in that application and validation of their skill 
set.  Incorporate it into their Employee Development Plan
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 iSixSigma.com

 Six Sigma Academy 

 Motorola University

 GE six sigma

 DOW’s Training Material

 PIC’s Successful Projects



Appendix 3
Planning Applications

Case Study

By:  Shafi Alajmi
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Appendix 2
Workplace Optimization

5S ‐ Case Study

By:  Saud Almajedi
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This Module is developed in an attempt to explain the main concepts and elements of the 
5S Lean technique.
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Step 1: Separate (Seiri): Get rid of what is not needed

Step 2: Sort (Seiton): Arrange tools, parts and equipment so they can be 
used without wasting time and motion

Step 3: Sweep (Seiso): Clean work site daily to guarantee safety

Step 4: Standardize (Seiketsu): Create procedures and assignments to 
confirm the first three S’s

Step 5: Sustain (Shitsuke): Maintain a 5‐S discipline and seek ways to 
improve
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This is the most difficult step.  First you must get started and you must decide what is 
unnecessary.  Once you have accomplished the sort step the rest becomes easier.



(a) Use the guidelines from Sort:

 Needed hourly or daily – keep within reach of point of use

 Needed weekly or monthly – keep within work area

 Needed occasionally – keep in a more distant location

In addition, answer the following questions:

 What do I need to do my job?

 Where should I locate this item?

 How many of these do I really need?

(e) Label each cabinet, drawer, or locker with a comprehensive list of contents

(g) Create Visual Controls within the workplace:

 Arrows – to show direction

 Divider Lines – to delineate walkways and workstations

 Limit Lines – to identify height limits for stacked items

 Marker Lines – to show position of equipment

 Range Lines – to show range of equipment operation, door openings, etc

 Stripes – to identify potential safety hazards

(i) The evaluation should be conducted by the workplace and 5S leaders
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(b) Tag all items that cause contamination.  Use 5 whys or cause & effect diagramming to 
determine the root cause of dirt/contamination.  Develop corrective and preventative 
actions.

(c) & (d)  The checklist should include: What checks to conduct, the frequency of checking, 
who is responsible for checking, and a place to indicate that the check has been completed.

(f) The evaluation should be conducted by the workplace and 5S leaders. 



(c) Fine‐tune the frequency and time of Sort, Set in Place, Shine so that continuous 
improvement is regularly addressed

(d) Items that should be checked for standardization:

 5S tag procedures

 Holding area guidelines

 Standardized Visual Controls

 Standardized cleaning/checking schedules

 Create a simple system for cleaning the workplace
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The actions conducted through the fifth S, Sustain, will build additional ownership and bring 
pride into the workplace.  Results of the effort that show progress through photographs and 
measures should be posted in the communications area.
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Kickoff of a 5S event is normally conducted following a normal workgroup meeting.   
Typical is a short introduction, a few slides to introduce Sort, and covering the ground 
rules for 5S tags and the holding area.  This is followed with a 2 hour initial sort of the 
target area.

Between weekly Sort times, the 5S leader following the holding area guidelines, decides 
on actions to take on items within the store.  Where necessary, the person who tagged 
the item and the workplace leader are consulted before an action is chosen.
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Tagged items that are moved to the holding area should be logged in.  The trigger to 
begin the second phase of 5S “Set in Order” is when there is a drop off in the number (or 
frequency) of items being logged into the holding area. 

Holding area Location choice for the holding area is of critical importance.  This should be 
located in a visible, high‐traffic area so that it does not become the ‘forgotten dump’.  By 
the reception area to the building, or in close proximity to the workplace leader’s office 
are both good choices.  It should be in an open area, rather than behind closed doors in a 
room.
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Appendix 1
Kaizen Event – Case Study

By:  Mahdi Alajmi
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