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COURSE OBJECTIVE

After completing this course, you 

should be able to do the 

following: 

Communicate using Lean Six 

Sigma concepts. 

Think about your organization as 

a collection of processes, with 

inputs that determine outputs. 

Use the concept of Lean Six 

Sigma to evaluate the capability 

of a process or organization. 

. 



THE EVOLUTION OF QUALITY
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Pre Course Test



Activity

Assuming we ask two people A and B to cook 
pots of jollof rice. A is a very experienced cook 
who has won several awards for cooking jollof
rice, while B is an inexperienced cook who has 

never cooked all his life. 

If they are given exactly the same sets of 
ingredients, set of cooking tools, recipe and work 

methodology. 

Do you think the jollof rice cooked by both A and 
B would taste the same? 
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What is a process

Number One

Process – A repetitive and systematic series of 
steps or activities where inputs are modified to 

achieve a value-added output 

What is a Process Focus? A process focus 
means that stakeholder values are determined and 

activities are classified as either relating to the 
creation of final value (value add) or not (non-
value add). Processes are evaluated on how 
effectively and efficiently they create value.

Why have a process focus? 
–So we can understand how and why work gets 

done 
–To characterize customer & supplier relationships 
–To manage for maximum customer satisfaction 

while utilizing minimum resources 
–To see the process from start to finish as it is 

currently being performed 
–Blame the process, not the people 
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Examples of “Processes” 

•We go through processes everyday. Below are some 
examples of those processes. Can you think of other 
processes within your daily environment?

•Cash Withdrawal 

•Cash Deposits 

•Customer Walk in 

•Parking 

•Query resolution for credit cards 

•ATM requisition 

•Check Book requisition 

•Issuance of CCI 

•Establishing Form A and M 



Processes

• The quality of an organizations 

products and services has direct 

relationships to the processes leading 

to the product or service

Fundamentally,  Y=f(X)
This is the fundamental six sigma equation, which underpins all six sigma efforts

Y is organisation’s ability to deliver quality

Products or services

X is inputs of organisation’s processes



In any Process Improvement endeavour, the ultimate objective is to make the process:

• Better: DPU

• Faster: Cycle Time (E.g drivers licence) 

• Cheaper: COPQ 



Cycle Time Defined 

• Think of Cycle Time in terms of your product or 
transaction in the eyes of the customer of the process: 

–It is the time required for the product or transaction to go 
through the entire process, from beginning to end 

–It is not simply the “touch time” of the value-added portion of 
the process 



Lean methods quantify individual defects and 
not just defectives

– Defects account for all errors on a unit

– Defectives simply classifies the unit

bad

– A unit:

Better - Defects Per Unit 



COPQ is Cost Of Poor Quality 

– The term Cost of Poor Quality is a financial term 

that sums all the costs associated with the 

prevention of problems, appraisal or inspection to 

obtain quality, the expense of internal failures and 

the expense of having failures experienced by the 

customer. 

Cost Of Poor Quality - COPQ 



COPQ - Iceberg

Rework

Inspection
Warranty

Rejects

Lost sales

Late delivery

Engineering change orders

Long cycle times

Expediting costs

Excess inventory

Hidden Costs

Visible Costs

Lost Customer Loyalty

More Set-ups

Time value of money

Working Capital allocations

Excessive Material  

Orders/Planning

Recode

(less obvious)



What process improvement is required in the following

• Scrapping Defects in Manufacturing

• Improving missing luggage incidence in Airlines

• Faster Loan Processing

Assignment



Feedback For Improvement

The term Voice of Customer (VOC) is used to describe the 

needs, expectations, and/or perceptions of the customer, 

products or services provided by the company. 

 

 

What is the Voice of Customer? 

 

• What the customer wants (Wants). 
 

• What the customer needs (Needs). 
 

• What the customer demands (Demands). 
 

• What the customer requires (Requirements). 
 

• What the customer wants (Wishes). 
 

• What excites the customer (Delighters). 
 

• What the customer expects (Expectations). 
 

• Critical features for customer satisfaction (CTS). 



VOC, VOB, VOE

The foundation of Six Sigma requires Focus on the voices of the 

Customer, the Business and

the Employee which provides:

 Identification of the gaps between “what is” and “what shouldbe”

 Identification of the process defects that contribute to the “gap”

 Knowledge of whichprocesses are “most broken”

 Enlightenment as to the unacceptable Costs of Poor Quality (COPQ)

VOC is Customer Driven

VOB is Profit Driven

VOE is Process Driven



Improving Business Processes

• Streamlining Tasks to Improve Efficiency

A streamlined process means fewer errors and delays. 

You probably use dozens of business processes every day.

For example, you may go through the same steps each time you generate a report, 
resolve a customer complaint, contact a new client, or manufacture a new product.

You've likely come across the results of inefficient processes, too. Unhappy customers, 
stressed colleagues, missed deadlines, and increased costs are just some of the 
problems that dysfunctional processes can create.

• That's why it's so important to improve processes when they are not working well. 



About Business Processes

• Processes can be formal or informal. Formal processes – also 
known as procedures – are documented, and have well-established 
steps.

• For example, you might have procedures for receiving and 
submitting invoices, or for establishing relationships with new clients. 
Formal processes are particularly important when there are safety-
related, legal or financial reasons for following particular steps.

• Informal processes are more likely to be ones that you have created 
yourself, and you may not have written them down. For example, 
you might have your own set of steps for noting meeting actions, 
carrying out market research, or communicating new leads.



The Importance of Efficient Processes

• These different kinds of processes have one thing in 

common: they're all designed to streamline the way that 

you and your team work.

• When everyone follows a well-tested set of steps, there 

are fewer errors and delays, there is less duplicated effort, 

and staff and customers feel more satisfied.

• Processes that don't work can lead to numerous 

problems. 



For example:

Processes that don't work can lead to numerous problems. For 
example:

• Customers may complain about poor product quality or bad 
service.

• Colleagues get frustrated.

• Work may be duplicated, or not done.

• Costs increase.

• Resources are wasted.

• Bottlenecks can develop, causing you to miss deadlines.



What is Six Sigma…as a Symbol?

σ, sigma, is a letter of the Greek alphabet.
◼ Mathematicians use this symbol to signify Standard Deviation,

an important measure of variation.
◼ Variation designates the distribution or spread about the

average of any process.

The variation in a process refers to how tightly all the various outcomes are 
clustered around the  average. No process will produce the EXACT 
same output each time.

Wide VariationNarrow Variation



Six sigma

• Six Sigma is a data-driven, customer-focused, results-

oriented methodology that uses statistical tools and 

techniques to systematically eliminate defects and 

inefficiencies in order to improve processes.



Six sigma

• Utilizes statistical tools to identify the vital few factors – that 
matter most for improving the quality of the process.

• Is a scientific approach to management, driven entirely by 
data, eliminates the use of opinion – ‘I think’, ‘I feel’ or ‘I 
believe’.

• It’s goal is to link internal processes and systems 
management to end consumer requirements



Sigma levels of quality

• Sigma is a term used in statistics to represent standard 
deviation, an indicator of the degree of variation in a set of 
measurements or a process

• Six Sigma is a philosophy of managing that focuses on 
eliminating defects through practices that emphasize 
understanding, measuring, and improving 
processes.

Sigma Level Percentage 

within range

DPMO

1 68.27 690,000

2 95.45 308,500

3 99.73 66,800

4 99.9937 6,210

5 99.999943 230

6 99.9999998 3.4



Key concepts – defects and variation

• A defect is a measurable characteristics of the process or its 

output that is not within the acceptable customer limits, i.e. Not 

conforming to specification

• A variation is any quantifiable difference between a specified 

measurement or standard in the output of a process

The Central idea of Six Sigma management is that if you can 

measure the defects in a process, you can then systematically 

figure out ways to eliminate them!



Process capability and CTQ

• Process capability generally defines the ability of a 
process to achieve certain results, based on performance 
testing. It answers the question – What can your process 
deliver?

• Critical-to-quality are elements of a process that 
significantly affect the output of that process. Identifying 
these elements is vital to figuring out how make the 
improvements that can dramatically reduce cost and 
enhance quality



Six sigma - benefits

• Money – we save money when we reduce waste, scrap, 
rework, delays etc

• Customer Satisfaction – reduces COGS,COSS, repeat 
businesses, referrals, etc

• Quality – creates reputation, attracts investors and top talents

• Impact on Employees – motivates employees

• Growth – frees up resources for expansion

• Competitive advantages – overall it confers more 
competitiveness



Six Sigma – a disciplined approach

‘deviate an inch, loose a thousand miles’

Chinese proverb

Six Sigma is a very disciplined approach – that’s is what is responsible for the names – black 

belts, green belts and yellow belts – borrowed Karate – a very disciplined approach to fight!



Six Sigma

DMAIC provides the 

method for applying 

the Six Sigma 

philosophy in order 

to improve 

processes.

DMAIC

▪ Define - the business
opportunity

▪ Measure
state

- the process current

▪ Analyze - determine Root
Cause or Y= f (x)

▪ Improve
variation

- eliminate waste and

▪ Control
results

- evidence of sustained



THE CORE – D.M.A.I.C

• This is the Six Sigma problem solving method.

• It involves the necessary steps that must be followed in a 
sequence, each of which is essential to achieving the desired 
outcome.

• Following the steps in order and completing the tasks for 
each, helps to accurately understand, evaluate, and work on 
all aspects of the CTQ elements influencing the given process 
answer



Overall, THE D.M.A.I.C …

• Relies on measurable facts to root out waste and inefficiency

• Is the ultimate tool set for lasting quality improvement, 
validated by bottom-line results

• It’s the core of the Six Sigma problem solving method

• It’s the key that unlocks true Six Sigma success for your 
business 



So, what is Lean Six Sigma?

“At a high level, Lean Six Sigma is an approach to improving the 
performance of an organization through the practice of the disciplines 
of

Lean and Six Sigma.”

Lean:

The application of principles whose objective is to eliminate 
WASTE 
while improving PROCESS FLOW to achieve speed and agility at 
lower cost.
Six Sigma:

The application of principles whose objective is to eliminate 
DEFECTS and VARIATION. (We will see later why Variation is bad… 
very, very bad!)

These principles are applied through a system of Process
Management.

When combined and effectively applied, major 
improvements are achieved in business
performance.



THE LEAN ENTERPRISE



Defining Lean

“At a high level, Lean is 
an approach to improving 
the performance of an 
organization through the 
practice of the disciplines 
of Lean.” 

.

So, What is Lean Lean: 
The application of 
principles whose 
objective is to eliminate 
WASTE while improving 
PROCESS FLOW to 
achieve speed and agility 
at lower cost. 

LEAN FRAMEWORK:
Current condition
Cause analysis
Counter measures
Make permanent



So LEAN MANAGEMENT addresses 
PROCESS FLOW



The Production Systems 

When we look at an organization, we are looking at a complex social system as well as a 
technical system, with interactions that works towards the organizations overall purpose. 
E.g



The Gemba

•Each part of the system contributes to the system’s purpose but no 
part by itself can achieve that purpose (e.g., an automobile engine 
cannot provide personal transportation all by itself). 

•The ‘Gemba’ (production floor, where we ‘produce’ or provide 
services to our customers is the ‘heart’ of the system and must take 
precedence over everything else). 

•All Non-Gemba activities must support the Gemba activities and 
the extent to which they support the Gemba determines their value 



This Interaction Leads to 

WATSE GENERATION



Definition of Lean 

• “Lean Enterprise is based on the premise that anywhere 
work is being done, waste is being generated (Even 
humans generate waste). 

• The Lean Enterprise seeks to organize its processes to 
the optimum level, through the continual focus on the 
identification and elimination of waste.” 





Waste can be harmful



Understanding Waste 

•Perhaps one of the most criminal employee performance issues 

in today’s organizations is generated not by a desire to cheat one’s 

employer but rather by a lack of regard to waste. 

•In every work environment there are multiple opportunities for 

reducing the non-value added activities that have (over time) 

become an ingrained part of the standard operating procedure. 

•These non-value added activities have become so ingrained in 

our process that they are no longer recognized for what they are, 

WASTE.



What is waste? 

waste (v.) Anything 

other than the minimum 

amount of time, 

material, people, 

space, energy, etc 

needed to add value to 

the product or service 

you are providing. 

Waste is hidden in status 
quo! 



Lean Production System
“Types of WASTE” 



VALUE ADDED





MUDA











Every touch point in a process MUST be value adding. 

All activities within a process can be categorized as 
follows: 

• Value Added.

• Value Enabling.

• Non-Value Added.

Lean Focus – Is On Process Flow



Eight Components of Waste 

MUDA is classified into Eight components: 

• Correction (defects) 

• Overproduction 

• Motion 

• Inventory 

• Over processing 

• Conveyance 

• Waiting 

Sometimes additional forms of MUDA are added: 
• Under use of talent 

• Lack of safety 

Being Lean means eliminating waste. 

MUDA



Module 4

8 Components of Waste

Understanding DOWNTIME



• Lean methodologies deal with methods and 
techniques to reduce eight wastes or non-
value-added activities in order to be more 
efficient in serving the end customer. 

What is LEAN

Wasteful activities are process steps that either the 

customer is not willing to pay for or are not critical to the 

creation of value for the customer. 

Elimination or reduction of these activities will result in 

tremendous savings for the business. It has been 

estimated that between 15% and 50% of typical 

companies’ resources are devoted to rework and non-

value added tasks that could be avoided but usually they 

are not even uncovered: they become hidden costs.



• The first step towards cutting company costs is to 
uncover these hidden wastes and prepare an action 
plan to get rid of them as soon as possible.

Where do you start 

Some waste exists in every system. From construction, 

manufacturing and assembly, to hospitality, healthcare, 

transportation, and social services, some waste is hidden 

within all processes. 

Identifying and eliminating these hidden wastes saves 

millions of naira every year for those organizations that 

have embraced and continuously use Lean assessments. 

These wastes fall into eight basic categories: Defects and 

rework, Over-production, Waiting, Non-utilized resources, 

Transportation, Inventory, Motion, and Excess processing. 



• The 8 wastes are most easily remembered using the 
acronym “DOWNTIME”.

DOWNTIME?



Defect And Rework Waste

Defect and rework waste happens when we do not 

have robust preventive systems that include Mistake 

Proofing, or Poka-Yoke, techniques. When we cause a 

defect or an error and pass it on to the next operation, or 

worse, pass it on to the customer, we are accepting 

rework as part of the process. We lose money when 

something is constructed, manufactured, assembled or 

serviced twice, while our customer will only pay us once 

for the goods or service.



Over Production Waste

Over Production waste occurs when we construct, 

manufacture, assemble, or build more than what is 

needed. We make something just-in-case instead of 

Just-In-Time (JIT). Inaccurate scheduling, long lead 

times, long changeovers and not being close enough to 

our customers to understand their changing needs, leads 

us to longer production runs. We worry that our customer 

might need more while we have to suffer with the 

associated cost of unsold goods or services.



Waiting Waste

Waiting wastes come from people, processes or 

partially finished goods sitting idle while waiting for 

instructions, information or raw materials. Poor 

scheduling, poor vendor support or communications and 

inaccurate inventories cause processes and people to 

come to a halt and cost valuable time and profit.



Non Utilized Waste

Non-utilized resources waste is sometimes referred to 

as an additional waste. Waste from non-utilized resources 

typically refers to a failure to utilize the full potential of 

people in a team or organization, but it can also refer to 

the failure to use any sort of resource effectively, whether 

the resource is tangible or intangible, human or non-

human. Tangible resources that are not used to their full 

potential are obvious forms of waste in the supply chain. 

Assets are associated with measurable costs that can be 

calculated to determine the specific results from 

underutilized assets or even assets that lie dormant for 

extended times. Intangible resources are sometimes 

harder to measure but can be equally costly. The waste of 

human resources can also take multiple forms. It can be 

costly to fail to utilize the full creativity and talent of people 

throughout the team or organization. When creative ideas 

and solutions remain untapped, the opportunity cost – the 

benefits that are foregone as a result – can be virtually 

impossible to measure



Transportation Waste

Transportation waste occurs when people, product, 

equipment or information are moved more often or 

further than needed. During multi-step processes, 

materials and people are moved from process to process 

that are separated by distance and/or time. Instead of 

processes being sequential or positioned next to each 

other, they are far apart and require forklifts, conveyors 

or other moving devices to be re-positioned for the next 

step in a process. All of these movements add no value 

to the process or product.



Inventory Waste

Inventory waste is any material in excess of the one 

piece required for the next step in the process and can 

be found in any of three states-raw materials, work-in-

progress, and finished goods. Unless the product is 

being worked on and having value added to it, or it is on 

its way to the customer, it is inventory. Excess inventories 

hide many unwanted conditions. Excessive inventory 

may cover up quality problems like rework and defects, 

manpower and/or production scheduling problems, 

excessive lead times and supplier or vendor problems. It 

is very expensive to carry excessive inventory which 

requires capital to be tied up in interest payments. 

Excessive inventory reduces ROI on manpower and raw 

materials.



Motion Waste

Motion waste is the unnecessary movement of people, 

product or equipment that adds no value to a process. 

Workers walk back and forth from the work area to 

supply, around unneeded equipment or perform 

redundant motions that can be eliminated to speed up a 

process. This can be one of the most frustrating wastes 

for workers and management. The lost time and 

production rob most processes of opportunities to 

function efficiently and make the employees work harder. 

While most processes are not designed to have motion 

wastes in them, it is one of the first wastes to creep in 

and cause disruption.



Accuracy and Precision

Accurate but not precise - On  

average, the shots are in the  

center of the target but there is a  

lot of variability

Precise but not accurate - The

average is not on the center, but

the variability is small

300



Accuracy vs. Precision

ACCURATE PRECISE

NEITHER

BOTH

+ =

Accuracy relates to how close the  

average of the shots are to the Master  

or bull's-eye.

Precision relates to the spread of the

shots or Variance.



THANK YOU 

FOR ATTENDING 

THE CLASS! 
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THE END


