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Background to the Lecture Series

These lectures were delivered at the invitation of the National Quality
Institute (NQI) of the Kenya Bureau of Standards (KEBS) in support of their
annual conference which was held in Mombasa, Kenya 28-31 May 2019.

Three activities occurred sequentially during these four days: the NQI
Annual Quality Conference, Communication Day, and Membership Day.

Lectures were delivered twice a day for the first three days with a final
lecture on the last day of the session. The theme of these sessions was
“Quality Strategy or Quality as a Strategy.”

NQI was established as a division within KEBS on 18 February 2008 for a
purpose described as:

“The core mandate of the NQI is to entrench a culture of quality
within society. In addition to this noble duty, NQI also advanced quality
management principles, practices and techniques within the Kenyan
industry in support of Vision 2030 and Sustainable Development Goals
(SDG’s). This is mean to enhance the competitiveness of Kenyan
products and services in the world market.”

In addition to providing training in standards, management systems, and
quality methods in the East African Region, NQI also manages the Kenyan
National Quality Award which is targeted to stimulate the quality maturity
in Small-to-Medium Enterprises.

This lecture series was developed to reinforce and advance the NQI vision,
mission, and purpose to the level of the current state-of-the-art of quality
knowledge and practices.

Revitalizing Quality in Africa
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Leadership through Quality:

The Emerging Competitive Paradigm

© 2019 BES Business Excellence Solutions, Ltd. 1

Gregory H. Watson, PhD, EUR Ing
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Lecture 1: 0900-1030

28 May 2019

Quality Strategy or Quality as a Strategy

Abstract:

© 2019 BES Business Excellence Solutions, Ltd. 2

Many organizations develop a quality strategy to achieve specific
goals – obtain IS09001 certification or achieve a “quality mark” for
their goods that enable trade. While these activities qualify a
company’s products for trade, they do not assure market success or
acceptance by customers whose consumption of the products
creates the financial benefit. When business leaders learn to create
quality as a strategy for achieving market success, they advance
beyond the management of a quality system to application of
quality for competitive market advantage – this advance is called
“Leadership through Quality” which is a step beyond adherence to
standards. This presentation describes how organizations mature
from an initial pursuit of quality fundamentals to achieve market-
endorses success by applying quality methods to deliver attractive
products that will achieve consumer delight. It also illustrates how
concentration on standards must be supplemented by additional
management practices to achieve commercial success.

1
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How does quality energize trade relations?

© 2019 BES Business Excellence Solutions, Ltd. 3

Competitive Quality requires more than just market access!

Consistency in 
Product and 

Service 
Performance

Quality Strategy

• The starting place for energizing
trade relations is with developing
product and service quality that
meets market minimal needs. In
practical terms this means that
wherever possible products must be
tested to demonstrate their
conformance to standards and that
organizations must certify their
quality management system to
demonstrate that it meets minimal
requirements.

• This is the reason why many
companies start their quality
journey by making investments in
ISO9001 certification and buying
required test equipment.

A quality strategy is not enough for success!

© 2019 BES Business Excellence Solutions, Ltd. 4

Evidence-
based 

performance 
to 

requirements

Quality Strategy

• The next phase in developing a
quality strategy is to deliver
objective evidence of performance
to requirements that is capable of
demonstrating that products are
equivalent to industry global norms.

• This step requires companies to
invest in data management systems
so they are able to monitor sales,
complaints, field failures, etc. This
enterprise-wide software does not
need to be expensive or complex –
it must provide business leaders
with the necessary information to
permit them to manage work and to
improve performance.

Proof of quality is required for successful trade:

3
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Sustained success requires intimate customer insights!

© 2019 BES Business Excellence Solutions, Ltd. 5

Quality must create innovative attractiveness for markets:

Competitive level 
of offering to the 

marketplace

Quality as Strategy

• After internal quality competence of a company has been established, it
is essential that the company demonstrate that it is competitive in those
global markets where it chooses to complete. This aspect of quality
yields differentiation of an organization so that customers accept the
fact that its products and services are superior to competitive offerings
and are “worth what they paid for it” with respect to buying options.

• When quality differentiation in a marketplace becomes the competitive
advantage of a company, then it creates a brand reputation that stands
on its own and is identifiable as excellent. This ensures that a company’s
market position is sustainable.

What do we mean by quality?

© 2019 BES Business Excellence Solutions, Ltd. 6

“Quality is the relentless pursuit of
goodness coupled tightly with the
persistent avoidance of badness.”

~ Gregory H. Watson, 2016

“Leadership takes a major step forward
when they stop asking for explanations
of random variation.”

~ W. Edwards Deming, 1986

This is a “transcendental definition” that applies to every 
application of the term.

What should be done to implement this in a practical way?

5
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What do we mean by a “quality strategy”?

• Quality Strategy: An organization’s quality strategy
collects tasks, projects, and ideas to maintain its
current state of customer-deliverable quality at its
targeted performance levels and within acceptable
tolerance limits. This management activity defines
an organization’s routine quality work.

• Quality Management: Quality management is a
method that plans, coordinates, schedules,
develops, implements, and assures the functions
that execute the organization’s quality strategy.
This management function engages the mid-level
managers in product, process, and service quality
improvement activities.

© 2019 BES Business Excellence Solutions, Ltd. 7

How is a quality strategy delivered in organizations?

Quality must act systemically to influence trade!

© 2019 BES Business Excellence Solutions, Ltd. 8

Develop both short-term results and long-term strength!

Consistency 
in Product 

and Service 
Performance

Quality Strategy

Evidence-
based 

performance 
to 

requirements

Quality Strategy

Competitive 
level of offering 

to the 
marketplace

Quality as Strategy

7
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Ishikawa’s model for maturing quality performance:

© 2019 BES Business Excellence Solutions, Ltd. 9

An operational view of quality system contributions:

Quality Delivered Zone
Lower Specification Limit

Job of Quality Assurance 
Unacceptable Quality Level

Job of Quality Control
Process Performance
Operating Average

Natural Process Limit
Job of Quality Improvement

Innovation Required Zone

Better
Desired Performance

Job of Quality Planning

How does a Quality Management System function?

© 2019 BES Business Excellence Solutions, Ltd. 10

Take a systems approach to quality management:

Quality Assurance + 

Quality Control + 

Quality Improvement =

Quality Management

9
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Daily management improves within process results:

Daily management objectives include:

• Identifying and eliminating muda waste from all sources.

• Understanding and streamlining flow.

• Finding and reducing special cause variation in quality and time.

• Improving the safe operating conditions for workers.

• Reducing transaction costs in process activities.

• Fool-proofing operating tasks to eliminate inadvertent errors.

• Accepting quality assurance responsibility at each point of work.

• Pursuing perfection in achieving work capability and capacity.
11

Daily Management: The continual, 
incremental renewal of all routine 
work processes!

The strategic work of 
allocating resources 
to encourage higher 
productivity in the 
workplace.

Product of Resource Efficiency

Gemba 2

Process of Flow Efficiency

Gemba 1

The daily work of the organization 
that is done in the work process.

© 2019 BES Business Excellence Solutions, Ltd.

What do we mean by “quality as strategy”?

© 2019 BES Business Excellence Solutions, Ltd. 12

How is “quality as strategy” delivered in an organization?

• Quality as Strategy: When quality is developed as a
“strategy” in organizations, it prepares an organization
for a future by pursuing sustainable competitiveness.
The focus is on designing quality so it will be capable
of delivering the long-term expectations of customers
and defining an approach to meet these goals.

• Quality Development: Strategic alignment of routine
management resources for continual improvement
combined with capital investment for breakthrough-
type improvement as an integral part of the
organization’s strategic plan led by the most senior
managers and executives.

11
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Juran’s model – how quality should be managed:

© 2019 BES Business Excellence Solutions, Ltd. 13

This analogy was created by Joseph M. Juran when he drew a parallel
for financial planning, control, and improvement to similar activities in
quality: quality planning, quality control, and quality improvement. He
described this relationship in a graphic:

The “Quality Trilogy” – analogy to finance:

Zone of 
Quality 

Planning

Zones of 
Quality 
Control

Zone of 
Quality 

Improvement

How does emphasis on quality change across levels?

© 2019 BES Business Excellence Solutions, Ltd. 14

How can a comprehensive quality system be integrated?

Executive
Function

Business
Function

Operational
Function

The quality function must be managed
across organizational functions as well
as within the organizational functions. It
is necessary to engage the organization
completely to develop business culture
applying the quality strategy for control
and improvement. It is of equal import to
establish a strategy for quality that will
assure commercial sustainability of the
organization and contribute to the social
and environmental sustainability of
humanity. This is the organizational
principle of “Managing for Quality.”

13

14



6/5/2019

8

What language does your culture speak?

© 2019 BES Business Excellence Solutions, Ltd. 15

Organizations speak in many different languages:

Upper management talks the language of money.

Middle management must become bilingual.

Workers talk about products and processes.

Cross-functionally there are also many different disciplines (e.g.,
finance, marketing, operations, research) that possess their own
languages and cultures. In order to assure clear communication
across all of these vertical and horizontal types of boundaries,
organizations must develop a common culture as a way to gain
clarity which encourages cooperation and collaboration.

How do we extend quality into new products?

© 2019 BES Business Excellence Solutions, Ltd. 16

Quality by Design is a systematic approach to development that begins
with predefined objectives to increase product and process understanding
and process control, based on sound science and quality risk management.
Quality by Design includes:

• Target product profile that provides a quantitative objective for design.

• Collect relevant prior knowledge and use risk assessment to prioritize
knowledge gaps for further investigation.

• Design the product and production processes to meet the most critical
of customer requirements.

• Test products in their ultimate environment to the point of failure so
that the product’s weaknesses may be revealed and corrected before
release.

• Establish a control strategy and plans for the entire process to anticipate
increases in scale and market breadth and is guided by a risk
assessment.

What do we mean by “Quality by Design”?

15

16



6/5/2019

9

Product quality must meet multiple requirements!

© 2019 BES Business Excellence Solutions, Ltd. 17

Understanding the degrees of market-focused quality:

Degree of Fulfillment

Customer Satisfaction

High

High 

Low

Low 

Noriaki Kano – Theory of Attractive Quality:

Process quality drives customer quality perception!

© 2019 BES Business Excellence Solutions, Ltd. 18

Understanding the means for delivering quality content:
Gregory H. Watson – The Quality Delivery Model:

What the 
Customer

Wants

What the
Customer

is Promised

What the
Customer

Gets

Customer
Entitlement

Customer
Expectation

Design Gap

Quality in what is delivered Quality in how it is delivered

CONTENT DEFINITION PROCESS EMPHASIS

Conformity Gap

17
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How should we evaluate our work performance?

© 2019 BES Business Excellence Solutions, Ltd. 19

Assessing the process maturity of an organization:

Organizations that are “managing by process” will have developed their capability
through a series of actions – how far is your organization on this pathway to process
management maturity? [Note: the requirements for each level must be satisfied before
a higher level ranking on this measurement scale can be assigned.]

Maturity Level Performance Description
1 Processes are identified
2 Process informally mapped
3 Processes managed by functional managers
4 Process owner assigned to cross-functional process
5 Process defined and mapped formally
6 Process measured and related to business results metrics
7 Work processes are linked to business processes
8 Process improvement projects charted by management
9 Business processes improvements are aligned to strategy
10 Process improvement projects identified in strategic plan

Process
Foundation

Phase

Process
Analysis

Phase

System
Integration

Phase

Develop quality by design in products & services!

© 2019 BES Business Excellence Solutions, Ltd. 20

Assessing the product maturity of market deliverables:

Organizations “managing quality by design” have developed innovative capability
and creative competence through a series of actions: how far advanced is your
organization on this pathway toward design maturity? [Note: requirements for
each level must be satisfied before a higher level ranking is assigned.]
Maturity Level Performance Description

1 Products are one-off, based on artistic whims of one designer.
2 Standardized design components reduce repetitive teamwork.
3 Project post-mortems are used to determine how to improve.
4 Project-to-project performance is tracked using measures.
5 Design rules are put into place for all critical design functions.
6 Technology categories and product platforms are managed.
7 Product portfolio is managed using the technology life cycle.
8 Multi-generational product plans are used for risk leveling.
9 Product development programs are aligned to strategy.
10 Technology forecasts drive the business strategic plans.

Craftsman
Stage

Engineer
Stage

Designer
Stage

Artisan
Stage

19
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How should business be organized as a quality system?

© 2019 BES Business Excellence Solutions, Ltd. 21

What should management do about this?

Design organizations as productive systems for quality products:

Productive System

Technical System

Knowledge System

Human System

Design Quality into all Processes Design Quality into all Products

Certify the System

Qualify Deliverables

What are the components of quality development?

© 2019 BES Business Excellence Solutions, Ltd. 22

Quality Management +

Quality Planning + 

Breakthrough Improvement + 

Quality by Design =

Quality Development

21
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What is a “gemba”?

© 2019 BES Business Excellence Solutions, Ltd. 23

A place where value is added to the company’s deliverables!

5W + 1 H QUESTIONS: ANSWERS:

What happened? Survey – conduct a detailed scrutiny

Who was there? The King – executive function

When did it happen? At Sunset – end of working period

Where did it happen? At the point of doing the real work

Why did it happen? To understand the real thing

How did it happen? Personal activity required to notice 

Aristotle said excellence is a result of habit: doing routine
work in the best possible way consistently over time.

Gemba (現場)

Develop insight into how the gemba works!

© 2019 BES Business Excellence Solutions, Ltd. 24

There are two distinct ways to understand work:

• Gemba #1: Tangible activities producing value for customers.

• Gemba #2: Thought processes defining and coordinating work.

Commercial Touchpoint

Consumer Touchpoint

Executive Function

Business Function

Supervisory Function

Operational Function

Gemba 2

Gemba 1

23
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How do “Gemba 1” and “Gemba 2” actually work?

25

The physical world of Gemba 1 measures actual entities (real things
like products or services) moving though a series of real activities
(process actions occurring across a timed sequence). Collectively the
movement of these actual entities across processes create the reality
that is delivered to customers through a cohesive plan of activity that
forms a work process.

The intangible world of Gemba 2 measures constructs that have been
created by factoring the actual entities and constructive processes into
financial terms in order to create an approximate monetary structure
that describes how investments have been made and what benefits
have been accrued from this investment.

Thus, Gemba 1 is based on scientifically sound observations while
Gemba 2 is based on artificially-derived logical assumptions.

But, the differences do not stop here – these two Gemba operate as
totally opposite cultural systems!

© 2019 BES Business Excellence Solutions, Ltd.

How does responsibility for quality develop?

© 2019 BES Business Excellence Solutions, Ltd. 26

Distinguishing between management and leadership:

Leadership
System

Management
System

What? Why?

Where? How?

Daily Management

Strategy Development

ACTION

PLANNING
Gemba 2
Gemba 1

How Much?

25
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How are the two “gemba” distinct?

© 2019 BES Business Excellence Solutions, Ltd. 27

Quality Characteristics of the two Gemba:

Quality Characteristics Gemba 1 (Process Doer) Gemba 2 (Process Owner)

Dominant Entity Type Tangible Work Intangible Work

Measurement Type Physical (Time) Financial (Money)

Efficiency Focus Little e Flow Efficiency Big E Resource Efficiency

Management Objective for 
Performance

Productivity Growth –
Unit Volume Delivered 

Economic Growth –
Profitability Delivered

Quality Emphasis Product Quality Financial Quality

Leadership Initiative Worker Decisions Manager Decisions

Constructive Focus Internalities Externalities

Dominant Thinking Style Logic-based Decisions Emotion-based Decisions

Dominant Work Style Operational Function Executive Function

Dominant Learning Mode Kinesthetic/Oral Oral/Written

Communication Style Informal/Conversational Formal/Commanding

Communication Details Crisply Specific Abstractly Vague

Does a personal commitment to quality motivate you?

© 2019 BES Business Excellence Solutions, Ltd. 28

Assessing the quality culture of an organization:
One way to assess an organization’s quality culture is to conduct an
employee survey. Seven questions determine the strength of a quality
culture (each question has one of four answers: to a great extent,
moderately, minimally, or not at all):

1. Do you feel that you understand what good quality is?
2. To what degree are you familiar with the company’s quality emphasis?
3. To what degree do you agree with this statement: “My manager’s

actions and attitude convince me that quality is important”?
4. To what degree do you understand the quality measurements in your

own department?
5. Everything considered, how do you rate your department on providing

high-quality service and outputs?
6. To what degree do you think your achievement of quality standard

affects your performance evaluation?
7. Have you worked in a quality circle, quality improvement team, or on a

quality improvement project in the past year?

27
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How are strategic and operational quality linked?

© 2019 BES Business Excellence Solutions, Ltd. 29

A comprehensive and integrated model of quality activities:

Quality Planning

Ideal Performance – Flawless Execution – Aspiration Level

Compliance Level

Quality Management System Operational linkage

Routine Working

C
u

st
o

m
e

r 
P

e
rf

o
rm

an
ce

 M
e

as
u

re Improvement
Project
Portfolio

Self-Assessment

Self-Assessment

Self-Assessment

Benchmarking

Benchmarking

Benchmarking

Self-AssessmentBenchmarking

Business Excellence System Strategic linkage

Building a comprehensive system for quality:

© 2019 BES Business Excellence Solutions, Ltd. 30

Quality Management + 

Quality Development + 

Quality Culture =

Leadership through Quality

How will quality mature in the future?

29
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Only Leadership through Quality is sustainable!

© 2019 BES Business Excellence Solutions, Ltd. 31

Successful trade requires competitive quality:

“Attractive quality encourages trade and leads
to a potential for creating profitable growth
for those enterprises that develop a quality
strategy and which differentiates them from
their competition.”

~ Gregory H. Watson

Thank you!

© 2019 BES Business Excellence Solutions, Ltd. 32
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Two Dimensions of Quality:

“BIG Q” and “little q”

© 2019 BES Business Excellence Solutions, Ltd. 1

Gregory H. Watson, PhD, EUR Ing

Sarova White Sands Hotel

Mombasa, Kenya

Lecture 2: 1200-1330

28 May 2019

Quality Strategy or Quality as a Strategy

Abstract:

© 2019 BES Business Excellence Solutions, Ltd. 2

“Without a standard there is no basis for improvement” – this
observation by Joseph M. Juran sets the foundation for his
description of the dual-level emphasis that organizations must place
on quality. This was echoed by Toyota quality architect Taiichi Ohno
who declared that business consists of two unique workplaces
(gemba in Japanese): a productive gemba and an administrative
gemba. This presentation will describe how organizations must
pursue quality at these two levels simultaneously. Each of these
levels has a different language and way of operating and it is
important that business leaders learn how to manage across these
differences to obtain sustainable success. These two levels have
distinctions in the way standard are defined, resources are
consumed, efficiency is achieved, and quality is achieved. In this
presentation these differences will be described and illustrated as
responsibility focus areas for top management and operational
management.

1
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Modern management recognizes this role of leaders!

© 2019 BES Business Excellence Solutions, Ltd. 3

Continual improvement should be a leadership objective!

Henri Fayol: “The process of management is planning,

organizing, coordinating, commanding, and controlling.”

Managing requires “a constant search for improvements

that can be introduced into every sphere of activity… The

search for improvement should be pursued unceasingly at

all levels and throughout all parts of the business. The

executive in charge should have an active, unrelenting

intention to effect improvement.”

Henri Fayol (1841-1925)

~ John Francis “Jack” Welch (1935-)

“The most critical obligation of the executive function is
to deliver both profit in the short-term and strength in
the long-term.”

However, it is really the responsibility of everyone!

© 2019 BES Business Excellence Solutions, Ltd. 4

• Workers are responsible for improving the quality of their
own work.

• Supervisors are responsible for improving the quality of
end-to-end work flows across their process.

• Functional managers are responsible for cross-functional
integration of a collaborative work environment.

• Executives are responsible for assuring resources have
been allocated properly for improvement.

• The executive in charge must have an unrelenting intent
to pursue improvements of all kinds.

Each is responsible for improving in their own way:

3
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How should this improvement be prioritized?

© 2019 BES Business Excellence Solutions, Ltd. 5

Incremental or Evolutionary Improvement:

• Relatively small steps in progress, one-step-at-a-time.

• Slow but steady increase in the capability of a single process.

• Low-cost, low-risk, low-complexity, low-effort improvements.

• Typically implemented by front-line workers within their own process.

• On-going, relentless effort to drive improvements in every business area.

Breakthrough or Revolutionary Improvement:

• Projects that make “step-function” change all at once.

• Projects tend to be major, cross-functional activities.

• Projects may be formally designated by management and assigned a full-
time project manager.

• Projects tend to be facilitated by implementing new generation 
technology. 

Two types of improvement musts be considered:

How do managers address improvement differently?

© 2019 BES Business Excellence Solutions, Ltd. 6

Should we manage by function or by process?

Functional Manager:

• Manages resource flow

• Develops competence

• Focus on people

• Skills development

• Education and training

• Career planning for people

• Manages budget and cost

• KPI measure: cost

• Responds to shareholders

Process Owner:

• Manages process flow 

• Develops capability

• Focus on system

• Performance outcomes

• Standardized work

• Continual Process improvement

• Manages process and quality

• KPI measure: throughput

• Responds to customer demand

Distinctions exist in the responsibilities and accountabilities of 
process owners and functional managers:

5
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What is the perspective of managers and leaders?

© 2019 BES Business Excellence Solutions, Ltd. 7

How do management and leadership differ?

What do Managers focus on doing? What do Leaders focus on doing?

Exercises “know-how” Exercises “know-why”

Administers a process Innovates a solution

Accomplishes transaction defining tasks Influences organizational transformation

Maintains performance Develops competence and capability

Focuses on system and structure Focuses on People

Relies on command and control Communicates direction and inspires trust

Asks what and when Asks why and how

Takes a short-range view Takes a long-range view

Delivers the bottom line Achieves a vision of the future

Imitates prior successful managers Originates new definitions of success

Accepts status quo Challenges the status quo

Acts like a good soldier Acts as their own person

Does things right Does the right thing

What does it mean to focus on constant change?

© 2019 BES Business Excellence Solutions, Ltd. 8

Paying constant attention to capturing opportunities for incremental
types of process and product improvement is the responsibility of
everyone who has an interest in a particular aspect of the business –
process doers, facilitators, managers, and designers. Improving the
quality of work output is a natural activity for all workers at all levels of
every organizations.

Incremental changes should be investigated in all areas of improvement:
in the safety of operations by eliminating hazards; in the cost of the
business by the reduction of unnecessary expenditures and waste; in the
quality of production output by eliminating sorting, rework, scrap, and
waste; in the flow of work as it transitions from material inputs across
the productive process to the finished goods or services provided to
customers. Decrease in internal performance loss function should be
accompanied by increase in external customer satisfaction.

Incremental change: a “never-ending journey” toward perfection.

Responsibility for continual, incremental change:

7
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What does it mean to redesign the way work is done?

© 2019 BES Business Excellence Solutions, Ltd. 9

Managers who possess decision rights about process design and also
fiduciary responsibility for work are typically the sponsors of Breakthrough
Projects. This is because these projects tend to require major capital
investments for their completion and they also have major cross-functional
ramifications for project management and implications of implementation.

Breakthrough change projects are part of the strategic plan for
improvement of an entire organization. Japanese management systems
refer to this type of project as a “hoshin kanri” project: fewer than five to
seven such projects is all that a major corporation would initiate at one
time. These projects may be a major shift in technology (e.g., digitization)
or software (e.g., enterprise-wide management system) or new product
developments that change architecture or transition to new technologies
(e.g., nanotechnology). Such projects need to have the constant attention
of management and teams that are performing this work need to be
dedicated to the accomplishment of that one project.

Responsibility for managerial breakthrough change:

Organizations tend to operate at both thinking levels:

© 2019 BES Business Excellence Solutions, Ltd. 10

Strategic Quality Planning: a process to establish long-range customer-
focused goals and determining the best approach to meet those goals.
This is an integral part of the overall strategic planning process of an
organization and is typically led by senior management (often referred
to as “Big Q”). Thus, it is a quality activity of the upper regions of an
organization’s structure while operational quality planning focuses on
product and process planning a the middle management level (which
coupled with the operational quality plans and processes is often
referred to as “little q”).

Projects that focus on delivering strategic quality plans are typically
referred to as “Breakthrough Projects” as they seek to develop a “step-
change” function for revolutionary improvement. Projects that focus on
delivering operational quality plans are typically referred to as
“Continual Improvement Projects” or as Kaizen events (the Japanese
word which means “change for the better”).

Planning is done at both operational and strategic levels:

9
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The job of “little q” is to stabilize and improve work:

© 2019 BES Business Excellence Solutions, Ltd. 11

Job of 
Quality 

Improvement

Job of 
Quality 
Control

Job of 
Quality 

Assurance

Moving work from Out-of-Control (OOC) to Improved:

Out of Control

Stabilized

Improved

Steps toward 
developing 
standard work 
processes.

Quality improvement designs and executes purposeful
change to increase capability of processes and improve
performance of products and services.

Management’s job includes studying the daily work!

© 2019 BES Business Excellence Solutions, Ltd. 12

Process-based improvement tends to be evolutionary or incremental types of work
improvement and it focuses on improving the quality of standard work so that it
approaches the ideal process capability of the design.

Process-based improvement is conducted by either individual workers or by a
work team as a joint effort.

Initiation of the improvement effort typically occurs when the “Check” step of the
daily work cycle – SDCA – identifies an opportunity for improvement.

Managing and improving productive processes:

SDCA Cycle
Daily 

Management

CHECK

Purposeful

Objective

DO

ACT

STANDARDIZE

STUDY

Decision to Improve

11
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How does quality differ across these two  levels?

© 2019 BES Business Excellence Solutions, Ltd. 13

What is the distinction between “BIG Q” & “Little q”?
“BIG Q” – Strategic Quality “Little q” – Operational Quality 

Competence (People)
Individual and team development
Training/development program

Capability (Process)
Daily process management
Data bases and analytic software

Compliance (Product)
Quality management system
Performance agreements

Certification (Standardization)
System certifications/standards
Functional certifications/standards
Industry certifications/standards

Conformity (Learning)
Business and operational reviews

Correction (Repair & Improvement)
Corrective / Preventive Actions

Culture (Company)
Vision, Mission and Values
Policy and Philosophy

Competition (Business Learning)
Innovation
Leverage
Benchmarking

Change (Renewal)
Strategic
Operational

Cascade (Alignment)
Improvement Projects
Objectives and Targets
Measures

Communication (Awareness)
Message
Media

How should quality be prioritized in organizations?

© 2019 BES Business Excellence Solutions, Ltd. 14

Which of these is the focus of the executive function?

“Little q” Quality Emphasis: Operational

Focus: Managing the Quality Function

Positioning: A Quality Strategy

This IS NOT a job for executives!

This IS a job for the executive function!

“BIG Q” Quality Emphasis: Strategic

Focus: Managing for Quality Results

Positioning: Quality as Strategy

“BIG Q” develops the future state of products, services and processes.

“Little q” manages performance of current products, services and processes.

13
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How do organizations link and align change activities?

How does quality address the reasons for organizing?

Organizations are composed of a series of work activities that have been
designed to fulfil a purpose. The fulfillment of that purpose gives meaning
to the organization and this allows it to operate in relationship to other
organizations.

This implies that work conforms to laws of physics so that work is defined
as purposeful movement – a transfer of energy from one body to another.

System of Activities Purpose

© 2019 BES Business Excellence Solutions, Ltd. 15

Strategic Management

Change Management

Daily Management

Improvement pays attention to big and small details:

© 2019 BES Business Excellence Solutions, Ltd. 16

“Without a standard there can be no improvement.” 

~ Joseph M. Juran

Improvement begins with one project to advance a standard:

ACT

DO

SDCA Cycle
Daily 

Management

CHECK PLAN

DO

ACT

PDCA Cycle
Change

Management
STANDARDIZE

SDCA➔ PDCA

Purposeful 

Objective

STUDY

15
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Strategic dialog communicates aligned messages!

© 2019 BES Business Excellence Solutions, Ltd. 17

Strategic Dialog: While vision provides motivating encouragement that will
set long-term intention for achievement of excellence in performance; the
mission describes the purpose or objective for which an organization exists.
While vision is motivated by competitive environmental factors as well as
internal values and culture, mission is enabled by breakthrough
technologies in a context of values and culture. Coupled together – they
produce results.

Leadership-Management dialog discovers strategy:

Leadership

Competitive
Environment

Vision

Values and
Culture

Purpose Management

Breakthrough
Technology

Results

Values and 
Culture

Mission

Strategic

Dialog

Both organizational levels combine to apply strategy:

© 2019 BES Business Excellence Solutions, Ltd. 18

Collectively these activities can be called “Strategic Quality.”

Elements of a “Big Q” strategic quality system:

• Purpose, mission, vision, environment & values

• Management guiding principles & assumptions

• Top-level structural design & accountability

• Business system, core processes & ownership

• Business measures, benchmarks & targets

• Compensation structure

• Communication and education

• Deploying strategy, objectives, and strategic projects

• Development of Products and Markets

• Strategic resource allocation and alignment

STRATEGIC

CONTENT

‘BIG Q’
PROCESS OF

MANAGING

FOR

QUALITY

17
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Organizations learn by reflecting on their daily work:

© 2019 BES Business Excellence Solutions, Ltd. 19

Insightful organizations apply triple-loop learning:

Process
Learning

Cultural
Learning

Business
Learning

ResultsActionsAssumptionsContext

Single-Loop Learning

Are we doing things right?

Double-Loop Learning

Are we doing the right things?

Triple-Loop Learning

How do we decide what is right?

Strategic Content Process Content

Process
Action

Task Content

Other “BIG” and “little” dimensions in organizations:

© 2019 BES Business Excellence Solutions, Ltd. 20

How are other concepts also divided according to application?

“BIG” vs. “little”

R RESOURCES r – operating expenses

S STANDARDS s – work standards

E EFFICIENCY e – cycle time efficiency

T TEAMWORK t – work teams

C CULTURE c – local culture

19
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Resources have a different emphasis at both levels:

© 2019 BES Business Excellence Solutions, Ltd. 21

Distinguishing meaning between the “BIG” and “little” concepts:

“BIG R” Resources:

• Asset management

• Plant, building & equipment

• Warehouse & distribution

• Mergers & Acquisitions

• Joint ventures

• Intellectual Property

• Software procurement

• Brand and goodwill

“little r” Resources:

• Expense management

• Maintenance costs

• Third-party contracting

• Employee training

• Employee travel

• Leased equipment

• Software leases

Standards have a different emphasis at both levels:

© 2019 BES Business Excellence Solutions, Ltd. 22

“BIG S” Standards

• External global standards

• Certification for compliance

• Third-party audits

• ISO9001

• ISO14001

• ISO22000

• Financial audits

“little s” Standards

• Work process standards

• Daily management system

• Work instructions

• Standard operating procedures

• Self-audits for assurance

• Safety walks

• Gemba walks

Distinguishing meaning between the “BIG” and “little” concepts:

21
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Efficiency has a different emphasis at both levels:

© 2019 BES Business Excellence Solutions, Ltd. 23

“BIG E” Efficiency:

• Organizational structure

• Collaborative work

• Communication clarity

• Strategic alignment

• Business linkages

• Measurement system

• Command & control

“little e” Efficiency:

• Process-specific flow

• Cycle time efficiency

• Work safety procedures

• Waste, loss, and abuse

• Employee career management

• Cross-training of workers

• Service & total maintenance

Distinguishing meaning between the “BIG” and “little” concepts:

Teamwork has a different emphasis at both levels:

© 2019 BES Business Excellence Solutions, Ltd. 24

“BIG T” Teamwork:

• Cross-functional teams

• Executive councils

• Steering committees

• Major account teams

• Strategy planning team

• Breakthrough change teams

• Asset management team

“little t” Teamwork:

• Work-group level teams

• Project management teams

• Quality improvement teams

• Fire-fighting quality teams

• Quality circle teams

• Kaizen event teams

• Software implementation teams

Distinguishing meaning between the “BIG” and “little” concepts:

23
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Culture has a different emphasis at both levels:

© 2019 BES Business Excellence Solutions, Ltd. 25

“BIG C” Culture:

• Organizational work culture

• Company-wide value system

• Company-wide procedures

• Cultural guidance

• Company style & templates

• Standard procedures across 
operating units

“little c” Culture:

• Local work culture

• Local cultural value system

• Local adaptation of company-
wide procedures

• Interpersonal relationships

• Local adaptations of SOP within 
operating units.

Distinguishing meaning between the “BIG” and “little” concepts:

What projects can you start to drive positive change?

© 2019 BES Business Excellence Solutions, Ltd. 26

Breakthrough improvement is induced by management to change
the design of its business system. These projects should be chosen
to alleviate system-wide problems in an organization. According to
Joseph M. Juran:

• “A project is a problem chosen for a solution; it is also a way of
managerial life.”

• “A project provides a forum for converting an atmosphere of 
defensiveness or blame into one of constructive action.”

• “Participation in a project increases the likelihood that the
participant will act on the findings

• “All breakthrough is achieved project by project [i..e., one
project at a time], and in no other way.”

Breakthrough improvement from radical change:

Breakthrough projects require quality planning!

25
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How should business leaders set strategic projects?

• RESULT: Assigning mandatory work of low personal value will
displace substantive work of high value and thereby create
friction, an overload condition on worker capacity and then
personal frustration, thereby reducing efficiency.

PRINCIPLE: Work expands to saturate the time available.

Program

Project

Tasks

Level of

Activity

Worker Capacity

Executive

Function

Process

Level of

Control

Extra

Job #1

E
F
F
O
R
T

Extra

Job #2

E
F
F
O
R
T

Extra

Job #3

E
F
F
O
R
T

Extra

Job #4

E
F
F
O
R
T

© 2019 BES Business Excellence Solutions, Ltd. 27

Reflect upon your own style of leadership:

© 2019 BES Business Excellence Solutions, Ltd. 28

What type of leader are you?

Destructive: keep information secret and compartmented; abuse power so
it makes themselves appear “better” and others “lesser;” takes credit for
work of others; apply pressure, fear, and authority to “motivate;”
myopically focus on financial results; tolerate poor personal behavior in
workers if the results is acceptable; fail to celebrate wins but torturously
interrogate failures; the only way to change goals is to make them harder;
focus talks on accountability; and are frightened about losing their power.

Constructive: share the maximum information with workers; use power
carefully, mindfully and vigilantly; create conditions that motivate; are
obsessed with performance and results; eliminate poor behavior among
workers: review wins and looses with equal passion and discipline; adjust
goals to ensure they motivate employees; and regularly discuss culture and
responsibility.

Is your leadership style constructive or destructive?

27
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How should you lead an organization to quality?

What practices would a person follow to indicate a quality mindset?

Elements of a supportive humanistic quality culture:

• Customer sensitivity

• Respect for humanity

• Teamwork and consensus-based 

decisions

• Responsibility management

• Process-orientation

• Doing what makes sense

• Standard work

• Statistical thinking

What characterizes a quality mindset?

• Problem-solving
• Decision-making and management 

using objective facts:
• Data-based 
• Empirically-based
• Evidence-based decision-making) 

• Goal-directed achievement 

© 2019 BES Business Excellence Solutions, Ltd. 29

What should be your call to action for “change”?

© 2019 BES Business Excellence Solutions, Ltd. 30

Develop Quality improvement as a cultural Mindset!

Embedding a “quality improvement mindset” into everyone who
participates in an organization requires the active engagement and
involvement of everyone:

• Leaders: Develop an organizational culture where everyone is
actively engaged in the assurance of quality for customers.

• Managers: Delegate responsibility for quality through a set of
consistent actions that encourage workers to take personal
responsibility for the quality of their work.

• Workers: Accept personal responsibility for achieving quality
outcomes and take ownership of their standard work process that
achieves this result consistently.

Take personal responsibility to deliver customers quality results!

29
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Thank you!

© 2019 BES Business Excellence Solutions, Ltd. 31

31



6/5/2019

1

Defining Quality when 

Consumers Dominate

© 2019 BES Business Excellence Solutions, Ltd. 1

Gregory H. Watson, PhD, EUR Ing

Sarova White Sands Hotel

Mombasa, Kenya

Lecture 3: 0930-1030

29 May 2019

Quality Strategy or Quality as a Strategy

Abstract:

© 2019 BES Business Excellence Solutions, Ltd. 2

Quality is difficult to define. Its meaning comes from its context and
application: as a product, outcome, or experience. Each application
is given meaning by the person who experiences it in that context
and makes a judgment about their perception. Thus, a quality car is
defined according to the ideal of the person making that judgment.
Specific meaning of the term “quality” differs according to the
context in which it is applied and interpreted. This is why efforts by
quality thought leaders to define it have not been universally
accepted as its meaning is subjectively formed. But quality behaves
according to two trends related to delivering exceptional customer
experiences: quality requires a persistent pursuit of goodness
coupled tightly with the relentless avoidance of badness. These two
trends must be defined in the terms of customers who set specific
meanings. The presentation will describe this way for thinking about
quality and how to make it actionable

1
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All quality systems agree: customer focus dominates!

What principles apply to put a system together for quality?

ISO9000: 2015 defines seven principles of quality management as
the conceptual guidelines for establishing a program to deliver
quality:

• Customer Focus

• Leadership

• Engagement of People

• Process Approach

• Improvement

• Evidence-based Decision Making

• Relationship Management

“Quality begins with the customer
and ends with the customer.”

~ Kaoru Ishikawa

3© 2019 BES Business Excellence Solutions, Ltd.

What the “guru’s” said about quality …
• Walter A. Shewhart: There are two common aspects of quality: the objective

reality independent of the existence of man and the subjective side which has
to do with how we think, feel or sense as a result of this objective reality. The
subjective concept of quality is closely aligned with the utility or value of the
objective physical properties of the thing itself.

• Kaoru Ishikawa: Narrowly interpreted, the term quality means the quality of
product. Broadly interpreted, quality means quality of work, quality of service,
quality of information, quality of processes, quality of division, quality of people,
including workers, engineers, managers and executives, quality of system,
quality of company, quality of objectives, etc.

• Armand V. Feigenbaum: quality is a total composite those product and service
attributes designed in marketing, engineering, manufacture and maintenance
through which a product or service will meet expectations of customers in use.

• Joseph M. Juran: “quality is fitness for use” and it consists of those product
features which meet the needs of customers and thereby provide product
satisfaction. Quality consists in a freedom from deficiencies.

• Genichi Taguchi: quality is the loss a product causes to society after its delivery.

4© 2019 BES Business Excellence Solutions, Ltd.
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Two inherent components in their definition of quality:

• The first approach to understanding quality considers it as a simple
matter of producing products and/or delivering services that have
measurable characteristics which satisfy a fixed specification that is
numerically defined where quality is the degree of the product’s or
service’s compliance to the specification.

• The second approach considers quality as independent of any of its
measurable characteristics, but rather focuses on the relative degree
of fulfillment for the satisfaction of customer expectations for the
product’s or service’s consumption or use.

• In the first definition “quality” means delivery of the performance
specifications (an internal organizational performance criteria) or
an “inside-out” definition of quality (or push to the market), while
the second definition of “quality” emphasizes satisfaction of the
external customers (an “outside-in” definition emphasizing market
pull for performance requirements).

5© 2018 BES Business Excellence Solutions, Ltd.

6

In this new framework:  What do we mean by quality?

What is the “objective function” of quality efforts?

~ Gregory H. Watson

“QUALITY: the persistent pursuit of goodness coupled

tightly with the simultaneous relentless avoidance of

badness.”

“The final arbitrator or judge of quality is the customer.”

© 2019 BES Business Excellence Solutions, Ltd.
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Consider quality as a customer-oriented system:

7

• Many balk such subjective definitions of quality which seem to say “I’ll
know it when I see it!” Quality must be producible on purpose: not a
result of mere coincidence! Things must be capable of being designed
to meet the true needs and expectations of customers.

• Another way to judge quality is by compliance to requirements and it
is possible to speak of a probability of meeting standard expectations
(e.g., process capability).

• Also, the process for producing or delivering quality outcomes must
contribute to cost-effectiveness of the full process – investments in
process waste should not be used to obtain quality outcomes.

• When defined this way, quality must be understood from a systems
perspective: both its content and a process to consistently deliver
customer-expected results.

Does a emphasis on quality produce a benefit to organizations?

© 2019 BES Business Excellence Solutions, Ltd.

What quality questions must we ask about customers?

8© 2019 BES Business Excellence Solutions, Ltd.

• Who is my customer?

• What do they need?

• How do I capture the “customer voice” speaking about this need?

• What products or services can be provided to meet that need?

• What performance level do they require?

• Within what control boundary limits must customer performance

be delivered consistently?

• What happens if performance falls outside this tolerance band?

• How can my performance be evaluated by my customer?

• How do I evaluate my performance?

• What indicators will tell us delivered quality to customers is bad?

• How do customers communicate with us?

• How do we consolidate customer data?

• How do we use customer data for corrective action and redesign?

7
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Markets are collections of customers waiting to buy!

9

“Our DNA is as a consumer company – for that
individual customer who’s voting thumbs up or
thumbs down. That’s who we think about. And we
think that our job is to take responsibility for the
complete user experience. And if it’s not up to par,
it’s our fault, plain and simply.”

Steve Jobs

Brand Value = Market Satisfaction

© 2019 BES Business Excellence Solutions, Ltd.

Why is ‘customer feedback’ an imperative?

What is the value of customer feedback for a business?
• Leading companies in America had a 4-5 year advantage in the use

of customer measurement systems before their value was evident
and became promoted by the academic community. Their academic
publication endorsed their use and made this information available
to their industry competitors.

• Some lessons learned by the early adopters of these ‘customer and
market feedback measurement systems’ included:
– Customer satisfaction and market share drive profitability.
– Knowledge of what is most important to customers is crucial for

the design of competitive service processes.
– Monitoring performance as perceived by customers is necessary

for strengthening brand reputation and increasing value of the
services delivered to customers.

– Organizations that know their own customers better than their
competitors have a distinct business advantage in understanding
markets and differentiating their performance.

10© 2019 BES Business Excellence Solutions, Ltd.
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Systematic Brand Quality Creates Loyal Customers!

• Brand value occurs when brand is systematically reinforced so
that customers know what they can count upon, even when
the brand fails to deliver ‘expected quality’ – recovery may be
swift and sure!

• Example: Remember the Apple iPhone 4 antenna problem?

11

• The antenna problem was designed into the phone!
• Apple apologized (actually Steve Jobs did), but they

did not fix the problem technically!
• Instead they gave away free colored covers that were

a way to personalize the phone!
• And the customers loved them for it! AND, this had

no bad impact on Apple product sales or reputation!
That is loyalty!

© 2019 BES Business Excellence Solutions, Ltd.

Looking outside in does not allow us to see processes!

12

• Areas where we have no specific interests become like a “black box” and
we remain ignorant of their content – just wanting to provide input and
receive our desired output. What happens inside of that black block is of
no interest or concern. But, this is a mistake – if we open the box we may
discover it belongs to Pandora and it is the source of all our problems!

$
¥
€
£

Products
Services

• Our point of view is flavored by the academic discipline in which we are
trained and the application where we wish to apply knowledge we gain.

© 2019 BES Business Excellence Solutions, Ltd.

Management imperative: 
We need to learn how to see inside our organization’s black box!

11
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What do we mean by process?

© 2019 BES Business Excellence Solutions, Ltd. 13

A process is a series of activities that transform inputs into outputs,
using resources, in response to a request. Requests originate from the
customers of a process and inputs are provided by process suppliers. All
work may be illustrated as a process. When processes are measured,
their variation may be analyzed and the process improved and
controlled using statistical methods to assure right consumption of
resources.

A B C

Lead time

Our internal
perspective

Customer’s external 
perspective

Cycle time Cycle time Cycle time

Inputs Outputs

Process: A common way of seeing things that builds mutual understanding.

14

Requirement: Align internal and external perspectives!

Should we restrict our perspective to either inside-out or outside-in?

Delivery

Price

Quality

Customer Need

Business Activity

Cycle Time

Cost

Defects

Voice of the Business

Voice of the Customer

Inside Out

Outside In

f (x) Y=
© 2019 BES Business Excellence Solutions, Ltd.
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Customer quality judgments and decisions drive profit:

15

0
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Investment

(ROI)

Superior

Inferior

67%

33%

* Bradley T. Gale, The PIMS (The Profit Impact of Market Strategy) Principles, Free Press, 1987.

Purchase Decision

Performance
Judgment

The Customer is 

KING!

© 2019 BES Business Excellence Solutions, Ltd.

Eliminating dissatisfaction ≠ Achieving satisfaction!

• Kaoru Ishikawa noted that that there are two kinds of quality in
a product: one kind is backward-looking and it aims at correcting
problems that are a source of dissatisfaction. However forward-
looking quality creates positive features that become key selling
points which cause a product to be perceived by customers as
superior to other choices.

• Noriaki Kano noted the relationship between backward-looking
quality and Frederick Herzberg’s dissatisfiers or hygiene factors
and forward-looking quality and Hertzberg’s human motivators.
Kano called backward-looking quality “must-be quality” and he
called the forward-looking quality “attractive quality.”

• Yoshio Kondo observed that elimination of customer complaints
is a necessary condition to attain customer satisfaction – but it is
not a sufficient condition.

16© 2019 BES Business Excellence Solutions, Ltd.
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Begin by building sensitivity to customers!

“Quality activity can only begin if top management is conscious of the
critical need for organization wide commitment to quality and its
own responsibility for introducing such activity. ”

“Improving all attributes of quality will not lead to satisfied customers
as not all attributes are equal in their eyes. Some quality attributes
will increase the value to customers because they are attractive and
do not detract even when their physical fulfillment is not strong.”

Noriaki Kano 狩野紀昭 (1940-)

Japanese Quality Professor

“Theory of Attractive Quality” (1984)*

Attractive quality anticipates the needs of customers!

17

* Kano, N.; Seraku, N.; Takahashi, F.; and Tsuji S. (1984), Attractive quality and must-be 

quality, Quality, Journal of Japanese Society for Quality Control, 14:2, pp. 39–48.© 2019 BES Business Excellence Solutions, Ltd.

Foundation of Kano’s theory: Herzberg’s H-M theory!

Frederick I. Herzberg (1923-2000): His two-factor theory (known
as Herzberg's motivation-hygiene (H-M) theory) states that there
are certain factors that cause satisfaction while a separate set of
factors cause dissatisfaction, and that these act independently of
each other. Hygiene factors will not motivate, but if they are
absent then they will demotivate. Missing motivation factors will
not necessarily demotivate in their absence, but are responsible
for increasing motivation.

© 2019 BES Business Excellence Solutions, Ltd. 18

Dissatisfaction
and

Demotivation 

Positive
satisfaction and

motivation 

Not dissatisfied
but

not motivated 

17
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Quality?

There are two words in Japanese that define qualities:

© 2019 BES Business Excellence Solutions, Ltd. 19

Atarimae Hinshitsu (当たり前品質) 
• This means that a product is “fit for function” – it is capable of doing or

performing its intended purpose – the idea that things will work as they
are supposed to (e.g. a pen that will actually write). This is the definition
of Kano’s “must-be” quality.

Miryokuteki Hinshitsu (魅力的品質)
• This refers to the charm of quality (i.e. measuring variables such as

appearance, sound, and touch that give personality to a product). It
satisfies what consumers are looking … quality that fascinates … it is
quality that is “worthy of attraction” or “fit for love.” This idea has
broadened management concern beyond the immediate product. It is an
idea that things should have an aesthetic quality that is distinct from
“atarimae hinshitsu” (e.g. a pen will write in a way that is pleasing to the
writer, and leave behind ink that is pleasing to the reader). This concept is
translated as “attractive quality” by Noriaki Kano.

Noriaki Kano: Theory of Attractive Quality – 1 

How well we do our work

Customer Satisfaction

☺

☺





20© 2019 BES Business Excellence Solutions, Ltd.
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Dimensions of quality performance:

21

• Must-Be Quality: (expected, implicit or basic requirements). Customers expect
this requirement to be consistently met by a product. Dissatisfaction is
increased if the requirement is not met, but satisfaction is not increased if the
requirement is met. Requirements are “dissatisfiers” (not delivering customer
satisfaction) or “Satisficers” (delivering compromises in performance that do
not fully meet the promise leading to satisfaction) – desired is minimum cost
and no extra capability in these areas as they do not influence purchasing
decisions of buyers. Poor performance creates negative customer response.

• One-Dimensional Quality: (normal, competitive or explicit requirements).
These ‘checklist items’ will deliver either satisfaction or dissatisfaction, based
on degree of fulfillment of requirements as compared to competitive offerings.
Called ‘one-dimensional’ as they focus on specific quality attributes

• Attractive Quality: (undiscovered quality requirements anticipating consumer
needs). The customer is not aware of them – so if the requirement is met,
then the customer is excited by the surprise in the design. But, if the
requirement is not met, the customer will not be dissatisfied because they
were not aware of the need in their first place. This quality function builds
competitive value in a product or service and ‘exciters’ in a customer’s
purchasing process.

© 2019 BES Business Excellence Solutions, Ltd.

Foundation: The psychological needs of people:

Theory of the Hierarchy of Needs
American Psychologist

Essential needs are for physiological survival, personal
safety, and security in fundamentals of life (physical
and economic)

Abraham H. Maslow
(1908-1970)

What is the role of quality?
22© 2019 BES Business Excellence Solutions, Ltd.
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Kano: Theory of Attractive Quality – 2 

☺

☺
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How well we do our work

Customer Satisfaction

© 2019 BES Business Excellence Solutions, Ltd.

Conscious vs. unconscious quality requirements:

24

• Spoken Requirements – Sometimes customers can express what they want in
a product or service. At these times they define or specify requirements that
must be delivered and this will typically generate a performance specification
or statement of work that constitutes the content in a request for proposal. In
such a document the degree to which the customer is aware of their own job
or requirement will often determine how well-specified the request can be
made. However, not all needs are fully understood by customers.

• Unspoken Requirements – Often customer requirements remain unspoken as
they are unable or lack knowledge to describe such needs. Two general cases
can be identified of such “unspoken requirements” that occur. In the first case
a requirement is unspoken because it is so well known that customers expect
that it will be naturally included in the product or service (e.g., the ability of a
car to start, stop or steer probably does not need to be defined in procuring a
new automobile). A second case also occurs when customers do not know of
the need or are unable to understand how a new technology will change their
way of working. In such cases the customers cannot anticipate the nature of
the new requirement.

© 2019 BES Business Excellence Solutions, Ltd.
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The law of entropy and the
competitive forces in markets
combine to assure continuing
degradation of ‘innovation’ in
quality of feature capability.

Kano Theory of Attractive Quality – 3

25

Degree of Performance

Customer Satisfaction

High 

High 

Low 

Low 

Impact of ‘Gravity’ 
on 

Feature Perception

© 2019 BES Business Excellence Solutions, Ltd.

Performance strategies for delivering customer value:

26

Organizations must fulfill a purpose if they are to develop a system for delivery of
value to customers. The value proposition of an organization is a statement of the
means by which that value will be delivered to customers. For an organization to
be effective in delivering value through this means it must cultivate or design their
performance in a way that creates a “core competence” in its chosen proposition
for delivery of value. The design of this approach needs to emphasize at least
one of three value disciplines in pursuit of a core organizational competence. The
three organizational disciplines are: *

• Product Leadership – Development of uniquely innovative product features by
master of technology transfer from research to applications.

• Customer Intimacy – Development of customized solutions with differentiated
alignment to the customer’s requirements for performance capability.

• Operations Excellence – Consistently low-cost and highly efficient production of
goods and services delivered to customers without perceivable flaws.

How do these value disciplines relate to quality performance?

* Michael Treacy and Fred Wiersema (1995).  The Discipline of Market Leaders.  Reading, MA: Perseus Books.

Discipline in the daily management of work produces quality:

© 2019 BES Business Excellence Solutions, Ltd.
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Kano: Theory of Attractive Quality – 4 

☺

☺





Product Leadership

Operations Excellence

Customer Intimacy

27

How well we do our work

Customer Satisfaction

Mapping strategic
disciplines to the
Kano Model Requirement 

for feature 
flawlessness

Requirement 
for feature 
uniqueness

Requirement 
for feature 

differentiation

© 2019 BES Business Excellence Solutions, Ltd.

Strategic disciplines of organizations:

28

• Product Leadership – A discipline of delivering technological innovation to the
customer through introductions of technologies that facilitate performance of
the customer’s job. This discipline constantly seeks new technologies that are
available for exploitation by incorporation in products as engineering functions
that create new marketable features that greatly improve the way customers
can perceive the quality of the product or service deliverables.

• Customer Intimacy – A discipline of adjusting products and services in ways to
better fulfill customer requirements and supporting customers in the way that
they need to get their job done. This discipline focuses on building agility in
markets to flexibly adjust the positioning of products and services in ways that
increase the satisfaction of customers through their own performance gains.

• Operations Excellence – A discipline of applying quality methods to drive cost
out of products, services, and processes by eliminating all forms of waste. This
discipline focuses on total life cycle cost, not only cost applying to acquisition.
An organization that is operationally excellent is a strong price competitor, but
it achieves this capability through flawless execution of its work.

© 2019 BES Business Excellence Solutions, Ltd.
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Kano: Theory of Attractive Quality – 5
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How well we do our work

Customer Satisfaction

© 2019 BES Business Excellence Solutions, Ltd.

Three dimensions of business quality performance:

30

• Compliance Quality – The ‘must be’ quality requirements can be thought of as
compliance quality – delivering a minimal level of requirement that is deemed
essential by customers. People do not make purchasing decisions based on
compliance quality items – it is only a minimal consideration – when features
are focused at this level of competition then choice is price-driven and quality
of such commodity-like products must be without fault.

• Improvement Quality – The ‘one-dimensional’ quality requirements can be
thought of as competitive quality – comparative performance in delivering
these requirements results in marketing success. People make purchasing
decisions based on relative choices between offerings as differentiated on
these features. This requires head-to-head comparisons to differentiate value.

• Excellence Quality– ‘Attractive’ quality requirements can be thought of as the
results of innovative quality – creative analysis and consideration of customer
needs and the customer’s application environment leads to an introduction of
new product / process features or the reformulation of product features in a
way that is appealing to customers and provides a unique design for the
product. In this dimension innovative design applies new technology to
anticipate needs that the customer cannot express.

© 2019 BES Business Excellence Solutions, Ltd.

29

30



6/5/2019

16

Kano: Theory of Attractive Quality – 6 

☺
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How well we do our work

Customer Satisfaction

© 2019 BES Business Excellence Solutions, Ltd.

The purpose of quality differs in each Kano dimension:

32

• Differentiated Quality – Attractive quality delivers a differentiated capability
to the organization, one that competitors cannot easily replicate, often this is
called a “core competence” of the organization. Such capabilities must have a
dynamic characteristic that allows itself to refresh and sustain the competitive
advantage in the face of changing conditions in the business environment and
shifts in the technical capabilities available for exploitation through innovation.

• Competitive Quality – One-dimensional quality delivers competitiveness to an
organization by keeping the customer’s perception of own firm performance at
a level that is considered superior in terms of the value proposition when it is
compared “head-to-head” with alternative value propositions from industrial
competitors. Consumer choice is not based on innovation but relative value of
the market offering.

• Commodity Quality – Must-be quality delivers commodity-like performance
to the market where the customer perceives no difference in the features or
functions of the product, but makes choices based on the reliability of quality
performance and either the lowest total cost or acquisition price depending on
the degree of consumer interest and sophistication.

© 2019 BES Business Excellence Solutions, Ltd.
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How well we do our work

Customer Satisfaction
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How does quality influence customer requirements?

34

• Ctitical to Quality (CTQ) – In order to under stand the requirements of the
“must-be” quality dimension with its requirements for delivering a disciplined
approach to feature and function characteristic compliance, an organization
must pay particular attention to the drivers of both product quality as well as
the process by which its deliverables are created. Failure to meet expectations
and requirements in the CTQ domain undermines customer confidence in the
deliverables and results in loss of business over the long term.

• Critical to Satisfaction (CTS) – CTS requirements deliver a competitive edge to
the features and functions of an organization’s deliverables. The objective for a
CTS quality characteristic is to take advantage of the intimate customer insight
and to improve performance relative to competitive market offerings so that
the CTS performance requirements are clearly superior to alternatives and will
deliver higher perceivable value to customers.

• Critical to Motivation (CTM) – The CTM requirements create the “charm of a
product” through differentiated innovation that triggers emotional responses
to latent customer desires and thereby creates customer delight that results in
a “killer product” or “hot application” which disrupts the marketplace.

© 2019 BES Business Excellence Solutions, Ltd.
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Kano: Theory of Attractive Quality – 8

Execution Excellence

Customer Satisfaction

☺

☺



Some Tolerance
for

Quality Problems

NO Tolerance
for

Quality Problems

Based on transition 
speed, Six Sigma 
may be required!



Quality is a significant ingredient in the reputation of your brand!
© 2019 BES Business Excellence Solutions, Ltd.

What are the driving forces behind quality by design?

36

• Competence Development – Organizations can only be as good as the synergy
created by the people that occupy them. The competence of an organization
is the resultant of the individual skills and experience that is contributed by all
members of the organization as they collaboratively share their abilities in the
pursuit of the common purpose. When individuals are motivated to participate
in this pursuit, then core competence may be developed as a combined effect
of their interactions, knowledge, and capabilities.

• Customer Insight – Organizations that can perceive emerging requirements of
their customers and anticipate new directions for development possess a true
and enduring competitive advantage. Knowledge comes from intimacy with a
customer’s application and an imaginative understanding of their needs. The
development of insight requires a dedicated pursuit of customer relationships.

• Innovation Stimulation – The ability to innovate is too important to be left to
chance. Management must stimulate new ideas and encourage experiments
that apply appreciative inquiry to understand the ‘’hidden knowledge” that is
not yet known but capable of being exploited to improve performance in the
“job the customer needs to get done” – creating exceptional customer value.

© 2019 BES Business Excellence Solutions, Ltd.
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Table of transformations in the Kano Model:

Dimensions 
of Original 
Kano Model

Transparency 
of Customer 
Requirements

Strategic 
Value 
Disciplines

Relevant 
Quality 
Strategy

Resulting 
Quality
Performance

Emphasis for 
Action Plans

Attractive
Quality

Unspoken 
Quality 
Characteristics

Product 
Leadership

Excellence 
Quality

Differentiated 
Quality

Innovation 
Stimulation

One-
Dimensional
Quality

Spoken 
Quality 
Characteristics

Customer 
Intimacy

Improvement 
Quality

Competitive 
Quality

Customer 
Insight

Must-be 
Quality

Unspoken 
Quality 
Characteristics

Operations 
Excellence

Compliance 
Quality

Commodity 
Quality

Competence 
Development

37

This presentation uses the Kano Model as a means to understand what is most
important for development of a quality strategy for holistic development of a
business strategy for quality improvement. This table summarizes the set of
relationships that define the three levels of quality included in the Kano
model.

© 2019 BES Business Excellence Solutions, Ltd.

Don’t mistake the meaning of an elephant! Seek clarity!

38

What happens when six blind men try to describe their experience of an elephant:

© 2019 BES Business Excellence Solutions, Ltd.
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Conducting a “voice of the customer” (VOC) analysis:
There are two important characteristics that are needed to understand the 
nature of explicit and implicit customer requirements:

• Point of View (POV): every customer has a unique perspective of “point 
of view” from which they wish to engage a product or service. This will 
determine their particular needs as well as their expectations for results.

• Voice of the Customer (VOC): each customer will have specific needs for 
performance which are conditions by their application and POV. To the 
extend that their needs are aligned deliverables may be developed in a 
generic way as a more consumer product than a customized built-to-
order product.

© 2019 BES Business Excellence Solutions, Ltd. 39

POV-1

VOC-1a

VOC-1b

VOC-1c

VOC-1d

POV-2

VOC-2a

VOC-2b

VOC-2c

POV-3

VOC-3a

VOC3-b

VOC-3c

VOC-3d

VOC-3e

POV-4

VOC-4a

VOC-4b

VOC-4c

Customer tables define 
the interaction of POV 
with VOC and establish a 
portfolio of product 
quality characteristics 
(e.g.,  Quality Function 
Deployment (QFD) table).

Think about your “customer + 1” and their needs!

• Who is my [direct] customer? This question may be easy for us to
answer.

• Who is my [indirect] customer? This question is more difficult to
answer.

• What do we mean by the “customer + 1”?

• Consider the example of buying a car: it seems like the customer
is the buyer of the car. What about their spouse who may also be
a driver? What about their children in the back seat or grandma
who travels with them? What about the mechanic who services
the car or the person who cleans the car? Is the customer also a
person who will buy the car next when the original buyer moves
on to another car? How well do we know the needs of this chain
of customers?

© 2019 BES Business Excellence Solutions, Ltd. 40

How intimately do we REALLY know our customers? Do we
create “deep empathy” with them and understand all of the
reasons behind their stated needs?

39
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Focusing on “high-value” customer requirements:

41© 2019 BES Business Excellence Solutions, Ltd.

Specific Targeted Customer Desired Feature or Function Value Proposition to Customer

• Since not all customer requirements are equally “critical” and not 
all customers are equally profitable, it is important to establish a 
prioritized approach to delivering value to customers. 

• Start by targeting customers based on their value and determine 
what features or functions they desire most strongly. Then work 
to identify the value proposition that would be most meaningful 
to them for achieving excellence in their application.

How should a customer define a requirement?

“I (role) want (function) so that (business or personal value).”

• If we do not define the role then we do not know who to check
with to determine if the requirement has been satisfied.

• If we do not define the business or personal value, then we just
have identified a desire that is not grounded in a deliverable to
evaluate in the customer’s experience.

• If we do not operationalize the functional capability using the
words of the customer (Voice of the Customer) then we do not
have an aligned measurement capability to evaluate the output
that has been delivered.

Customer Experience (CEx) must be measured by comparing the
expectation or desired for an outcome with the customer’s own
perception of the quality characteristic of that deliverable.

42© 2019 BES Business Excellence Solutions, Ltd.
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Developing a Customer Requirement:

43© 2019 BES Business Excellence Solutions, Ltd.

• The purpose of a customer requirement is to remove ambiguity in the
activity required to develop a product or service. A requirement that is
clear should lead to ultimately creating clarity in work standards.

• What are the components of a customer requirement:
– Identifying the targeted customer: “I”
– Identifying the desired function: “want__________ ”
– Identifying the value proposition: “for this reason.”

• The requirement could be described as “I (the targeted customer) want
(this specific feature or function function) so that (description of the
beneficial value proposition).”

• The targeted customer should be expected to receive the benefit.
• The function should be expressed as a “noun-verb” phrase so it is clear

what action should be taken to derive the benefit on what subject.
• The beneficial purpose should produce value to the customer so they

are willing to invest in an outcome.

• Example: “hospital patient” wants “decreased waiting time during their
admittance process” to “relieve their anxiety about their conditions of
poor health and return them rapidly to a state of good feelings.”

Measuring requirements and establishing targets:

• Whenever specifying specific numerical targets for features or
functions of products they should be established using tests
that are objective and performance should be defined across
a band of values which can be achieved with a certain level of
probability.

• Thus, performance outside this performance band would not
be tolerated as it would not deliver the customer’s expected
outcome.

• Delivering a full spectrum of requirements means that these
outcomes must be addressed as a system of objectives which
are delivered concurrently through the design process.

• Maintaining these performance parameters during the life of
the product should be an objective of ongoing maintenance of
the productive system.

© 2019 BES Business Excellence Solutions, Ltd. 44
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Thank you!
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Digitization and Quality 

Management: Quality 4.0
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Gregory H. Watson, PhD, EUR Ing
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Lecture 4: 1100-1200
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Quality Strategy or Quality as a Strategy

Abstract:

© 2019 BES Business Excellence Solutions, Ltd. 2

All ancient civilizations developed fundamental practices of quality
so assure fair trade and satisfaction of customers. Their methods
were based on development of accepted and objective standards for
the goods sold as well as measurable means for inspection and
assurance that quality was delivered. Out of these fundamentals
have evolved contemporary best practices for inspection,
measurement, testing, and certification of quality. This presentation
traces the development of quality from its early roots and describes
how quality concepts are changing as global access to technology
enables improved ways to communicate and share information
among customers and suppliers. The maturing of quality will be
illustrated across four generations of its evolution and will define
challenges that advanced technology creates for establishing
businesses in developing economies as technology becomes a driver
of quality. The future state of quality, identified as Quality 4.0, will
be described as a vision for consideration in the development of
organizational quality management practices.
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Mark Weiser of Xerox Palo Alto Research Center observed:

“The most profound technologies are those that
disappear. They weave themselves into the fabric of
everyday life until they are indistinguishable from it.”

Consider the transformations within my lifetime …..

4© 2019 BES Business Excellence Solutions, Ltd.

Note the pace of change in knowledge-
creating technologies:

1980s created a shift that enabled 
productive information technologies.

Article written in 1998!

ASQ Future Study - 1998

Digitization Trends ….

Computer Technology Innovation Timeline

Methodology Year Invented

Transistor 1947

Information Systems Logic (Bit-Byte) 1948

Semiconductor Integrated Circuit 1958

Personal Computer 1981

Local Data Network 1987

Internet 1993

Social Media 2004

3
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Consider my experience in technology development:

5© 2019 BES Business Excellence Solutions, Ltd.

1872: Isaiah Hyatt invented the first injection molding machine.
1946: James Watson Hendley built the first screw injection molding machine

1983: Nissei Company built the first all electric molding machine

My first experience in plastic molding:

1968: Summer job – hand-feeding mixture 
of plastic pellets and fiberglass with inserts 
into a manually-operated molding machine. 

My second experience in plastic molding:

1984: Engineering Job – design and develop 
a “Just-in-Time” molding operation using the 
new Nissei electronic molding machines and 
principles of Single Minute Exchange of Dies 
(SMED) to reduce cycle times.  

First lesson learned: technological advances will change the
way that we work but these systems will require integration
with human systems to optimize the total flow of work.

Technology advances over a 40-year period:

6© 2019 BES Business Excellence Solutions, Ltd.

Reference:
Wgsimon - Own work, CC BY-SA 3.0,https://commons.wikimedia.org/w/index.php?curid=15193542

But, this is a hardware-
centric view of technology 

growth! Software that 
spawns knowledge and 
data has grown faster!

5
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What has changed?

© 2019 BES Business Excellence Solutions, Ltd. 7

Computer addressable memory has increased:
Number of Bits Distinct Values Number of Octets Addressable Memory

8 Bits 28 1 64 Kilobytes

16 Bits 216 2 64 Kilobytes

32 Bits 232 4 4 Gigabytes

64 Bits 264 8 16 Exabytes

Computer addressable storage has increased too:
Name Symbol Storage Value Binary Bit Size in Bits

Decimal

Byte
Size in Bytes

Binary Digit b 1 bit 2 2 – –

1 Byte B 8 Bits 23 8 – 1 Byte

1 Kilobyte KB 1024 Bytes 210 1,000 103 1 Thousand Bytes

1 Megabyte MB 1024 KB 220 1,000,000 106 1 Million Bytes

1 Gigabyte GB 1024 MB 230 1,000,000,000 109 1 Billion Bytes

1 Terabyte TB 1024 GB 240 1,000,000,000,000 1012 1 Trillion Bytes

1 Petabyte PB 1024 TB 250 1,000,000,000,000,000 1015 1 Quadrillion Bytes

1 Exabyte EB 1024 PB 260 1,000,000,000,000,000,000 1018 1 Quintillion Bytes

1 Zettabyte ZB 1024 EB 270 1,000,000,000,000,000,000,000 1021 1 Sextillion Bytes

1 Yottabyte YB 1024 ZB 280 1,000,000,000,000,000,000,000,000 1024 1 Septillion Bytes

1 Brontobyte BB 1024 YB 290 1,000,000,000,000,000,000,000,000,000 1027 1 Octillion Bytes

1 Geopbyte GPB 1024 BB 2100 1,000,000,000,000,000,000,000,000,000,000 1030 1 Nonillion Bytes

Did you happen to notice?

© 2019 BES Business Excellence Solutions, Ltd. 8

A major technology shift has already occurred!

7
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And this growth will continue into the future!

© 2019 BES Business Excellence Solutions, Ltd. 9

We will experience MORE than an exponential growth of 
data in storage! How will we extract value out of this data 
mass?

Now we have :BIG DATA” – where is “little data”?

© 2019 BES Business Excellence Solutions, Ltd. 10

Did you know that 90% of the data that exists today in the 
world was created in just the past two years?

I barely cope with “little data” how will I cope with all this 
“BIG DATA”?

9
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Information is now self-generating – it is not limited!

© 2019 BES Business Excellence Solutions, Ltd. 11

Information no longer is just physical – coming from atoms!

“This is just the beginning, the 

beginning of understanding that 

cyberspace has no limits, no 

boundaries.”

Nicholas Negroponte, Being Digital, Alfred A. Knopf, 1995. 

What will be the factory of the future?

12© 2019 BES Business Excellence Solutions, Ltd.

“The factory of the future will have only two employees,
a man and a dog.”

6

“The man will be there to feed the dog.”

“The dog will be there to keep the man from touching
the equipment.”

~ Warren Bennis

11
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Quality Thought Leaders - 1.0 (Before the mid-1890s):
There are three terms that may be used to define a student-teacher
relationship: guru, sensei, and onshi. Each has a different meaning:

(1) Guru (Indian): a spiritual teacher or sage a term that has religious
overtones that proposes one who is reflective – not active in the
world which implies a certain lack of pragmatic realism;

(2) Sensei (Japanese): teacher or master – applies to anybody who is
a teacher of anything. It is not a particularly elevating term; and

(3) Onshi (Japanese): beloved or revered teacher – or Imperial gift –
it conveys the same meaning as the Arabic term Sheik – a learned
elder who teaches deep wisdom based on sound experience.

The teachers of the early quality movement were largely anonymous
as they were the craftsmen who forged new methods for checking
the goodness of the products that were made by hand. An excellent
survey of these early craftsmen is provided in Joseph M. Juran (1995)
A History of Managing for Quality (Homewood, IL: Irwin).

The field of quality is begging for a radical makeover! 

14© 2019 BES Business Excellence Solutions, Ltd.

“The quality thinking and methods
of our thought ‘grandfathers’ has
been rendered obsolete by the
ongoing evolution of information
technology and data sciences.”

~ Gregory H. Watson, 2019

13
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Joseph M. Juran commented in 1997:

“The next century will be 

the Century of Quality!”

How are productive systems best controlled?

© 2019 BES Business Excellence Solutions, Ltd. 16

Data

Decision

Customer Success 
Performance Criterion

Failure
Judgment

Measurement
Observation

Success

State

The theory of control manages the process of transformation that
is necessary to achieve a higher level of work performance:

Feedback

Corrective 
Action

Assessment
Preventive 

Action

Working Process

Purposeful Objective

Control work to achieve performance within boundary limits that
customers require as a criteria for value in their experience.
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Stephen W. Hawking observed:

“The cost of bad data is the illusion of knowledge.”

More data, faster, and different does not imply better!

© 2019 BES Business Excellence Solutions, Ltd. 18

What happens to statistical significance as you gain more data?
Sample size changes statistical significance!

“The greatest enemy of knowledge is not ignorance; it is 
the illusion of knowledge.”

~ Stephen W. Hawking

From this: To this:

The standard error of the mean:  s(x) = 
s

n

17
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Quality adds a “value-dimension” to Big Data’s 4 V’s:

• Value: Observations about data that provide meaningful
insight that yields better guidance to improve strategic
decision making and operational choices.

• Value is assured by addressing a true customer or user
requirement. Customer requirements focus on the job that
a customer needs to get done using the function or feature
delivered while user requirements are defined by the
manner in which the customer will use or apply that
functionality.

• A statement of customer requirements MUST include these
key elements to be complete: “I (a customer role) want
(performance function) so that (specific value whether
personal or business) is achieved.”

• All of these elements must be fulfilled to be a requirement!
© 2019 BES Business Excellence Solutions, Ltd. 19

Quality also requires “veracity” in Big Data analytics:

• Veracity: Truthfulness about insights into hidden secrets that
are revealed by the unique perspective provided by Big Data
regarding potential relationships among factors.

• How much of observed variation in results has been explained
by the rational sub-groups that are identified in a Big Data
analysis?

• Are these rational sub-groups predictive of results or merely
co-linear in their variance?

• Does active experimentation validate the relationships of the
predictor variables from Big Data to real-world performance
results?

• Are the factors “actionable variables” or are they “noise” and
have no impact on steering performance of results?

© 2019 BES Business Excellence Solutions, Ltd. 20
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Distinctions between data mining and quality analysis:

© 2019 BES Business Excellence Solutions, Ltd. 21

Data Mining attempts to discover rational sub-
groups that were previously unknown but have
influencing relationships with those performance
factors of interest;

Quality data analysis seeks to learn about the
relationship characteristics of rational sub-groups
that are either known or are expected to have
influencing relationships with performance
indicators of interest.

Search for 
Profound 

Knowledge 
through 

Unbounded 
Inquiry

Search for 
Profound 

Knowledge 
through 
Bounded 
Discovery

These are complimentary modes of scientific inquiry!

Data Science must embrace both approaches to discover profound 
knowledge in process performance!

The quality emphasis contributes value and veracity!

• While Big Data increases insight into potential rational
sub-groups that may influence business performance, it
still requires subsequent investigation to determine its
value and veracity!

• Quality still has an important role to play in the future!

• Big Data analytics will require “little data” investigation
to uncover true relationships!

• Quality describes the analytical approach that should
be used for “making sense” out of the “environmental
situation” in which the data has been collected. Value
aligns with customer requirements and veracity assures
the truthfulness of the patterns that are observed.

© 2019 BES Business Excellence Solutions, Ltd. 22
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So, what must we do about this challenge?

© 2019 BES Business Excellence Solutions, Ltd. 23

“In God we trust. All others must bring data.”

~ W. Edwards Deming

The problem for quality managers will be to make
business leaders realize that BIG DATA is just a
macroscopic extension of what has been analyzed
by quality professionals for years at a microscopic
level.

What is driving today’s quality redesign predicament?

• The so-called “digital transformation” occurred about a decade
ago as analog systems were supplanted by digital systems.

• Developmental emphasis has shifted toward the challenges of
providing evermore engaging software applications that either
reduce human labor-intensive activities or enhance the human
intellectual activities.

© 2019 BES Business Excellence Solutions, Ltd. 24

• Technological challenges require incorporation in the process
activities of organizations so their contribution is multiplicative
with respects to benefits achieved over human activities that
they are replacing. Once implemented, then human activities
require adjustment and adaptation to this new way of working.

Technological
Challenge of 
Innovation

Quality
Process 

Adaptation

Human 
Activity 

Adaptation
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What are the technologies behind Industry 4.0?

© 2019 BES Business Excellence Solutions, Ltd. 25

• Internet of Things – connectivity of distributed sensor systems such as
vision systems, diagnostical tests, situational analytics, and flow
monitoring that is capable of engaging production equipment such as
robots, material handling or computer-based manufacturing systems.

• Blockchain – real-time data exchanges record data on a decentralized
platform that permits immediate data availability for processing and
analysis (e.g., for commercial transactions with financial exchange).

• Cloud Computing – massive data bases that allow synchronizing data
from multiple sources into consolidated systems views.

• Big Data – Historical data bases that are analyzed using computational
algorithms (e.g., forms of machine learning) to identify underlying data
patterns and relationships.

• Artificial Intelligence – rule-based and pattern-based algorithms that
permit the real-time processing to perform human-like tasks such as
decision-making or diagnostics.

• Virtual Reality and Augmented Reality – The use of real and simulated
environments to inform and instruct people in design and operation of
business and operational processes.

What process change is required in this digital world?

© 2019 BES Business Excellence Solutions, Ltd. 26

• Connectivity and integration of the individual operational systems
must be enhanced.

• Real-time operating data availability must be increased to permit
the creation of robust feedback loops to improve control systems.

• Transparency of information for data access must be increased so
knowledge can be used at the point of need.

• Process performance must be improved by using automated data
analytics to detect process trends rapidly and manage feedback
loops for on-line controls enabling real-time corrective action.

• Remote service and maintenance diagnostics must be delivered
through monitoring condition-based performance sensors.

• Supply chain flexibility must be accelerated through incorporation
of advanced management to track data and integrate systems.

• Status updating should inform workers about pending process
deviations at the point where corrective action is possible when
monitored conditions or operating sequence are not right.

25
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How should automated data analytics work?

© 2019 BES Business Excellence Solutions, Ltd. 27

1. Data should be segmented into rational sub-groups based on
strength of association in causative relationships discovered
using Big Data coupled with and predictive analytics.

2. Manual inspection and checking process quality must be replaced
with automated visual inspection and pattern recognition.

3. Monitoring patterns in data streams should be used to detect
and identify anomalies in the way systems are operating – as they
exceed the level established for performance threshold alarms.

4. Lower-frequency failure mechanisms should be monitored using
condition-based factors to discover patterns of degradation that
are leading indicators of future potential reliability degradation.

5. Business simulations should be used to process real-world data
to gain probabilistic evidence of potential future states of key
operations to identify risk in continuing current planned activities.

Questions for group discussion:

© 2019 BES Business Excellence Solutions, Ltd. 28

Questions to stimulate the start of your table talk sessions:
1. Industry 4.0: How is your company using embedded sensors,

programmable logic controllers and robotics? What is the extent
of opportunity that exists for their future use?

2. Digital Transformation: Does your company currently apply real-
time predictive analytics in the management of condition-based
process operations? Could Artificial Intelligence help to make this
technology more feasible?

3. Change Management: How will your organization cope with the
need for development of new competence areas and the
transition of current employees with “dated skills”?

4. Future of Quality: How will your quality strategy change to meet
the challenges presented by organizational digitization?

Technological
Challenge of 
Innovation

Quality
Process 

Adaptation

Human 
Activity 

Adaptation
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How do we characterize Quality 40?

Period Summary Description Quality Summary Description
Anticipated 
changes that 
will occur 
during 
Industry 4.0—
Since 1995

• Integrated cyber-physical 
interfaces automate working 
environments.

• Automated processes deal 
with end-to-end systems.

• Humans serve only in 
positions where human 
judgment cannot be 
automated and/or human 
interactions cannot be 
simulated.

• Machines learn to learn (AI).

Quality 4.0 • Digitization is used to 
optimize signal feedback, 
process adjustment, and 
adaptive learning support 
self-induced system 
corrections.

• Quality shifts its control-
oriented focus from the 
process operators to the 
process designers.

• Machines “learn” how to 
self-regulate and manage 
their own productivity and 
quality.

• Human performance is 
essential, the emphasis 
shifts from production to 
system design and 
integration with the 
business system.

© 2019 BES Business Excellence Solutions, Ltd. 29

Thank you!

© 2019 BES Business Excellence Solutions, Ltd. 30
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Quality Strategy or Quality as a Strategy

Abstract:
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Quality as a work practice evolved out of the need to assure acceptable
levels of quality were delivered to customers in a manner that gave them
confidence that poor quality levels would not be tolerated by either
party in a commercial transaction. Acceptable quality was achieved by
measuring or inspecting all deliverables provided to customers. Later
statistical; sampling was demonstrated to achieve similar results when
items were chosen randomly to represent the stream of products
delivered as production shifted from individual items to higher volumes
of throughput. This is Quality Assurance (QA). Further applications of
statistics increased the ability of producers to deliver goods and services
with higher levels of confidence as advanced sampling methods were
coupled with methods to demonstrated that the production process
operating consistently, and its output was statistically predictable. When
process management achieves predictable product quality that is
acceptable for customers, this is referred to as Quality Control (QC). The
combination of QA and QC are the first two levels of Quality 4.0 and
together form the foundations of Quality Management.

1

2



6/5/2019

2

What is the “job” of QA and QC?

Quality Assurance (QA) protects customers by assuring that the
important characteristics in the deliverable to them do not
perform below the limit which they find intolerable (e.g., this is
the so-called “tolerance limit” of a performance specification?

Quality Control (QC) protects customers by assuring that there
is a “regularity” or stability of performance for these important
characteristics (so-called “Critical-to-Satisfaction (CTS) features)
in the deliverable so that customers do not perceive that there
is any variation in their experience with these factors.

QA and QC are both requirements of a product or service in
order for it to have an opportunity to deliver sustained market
success!

© 2019 BES Business Excellence Solutions, Ltd. 3

Quality Assurance (QA) and Quality Control (QC) protect customers!

Quality delivery needs a customer responsive system!
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Quality assurance and quality control establish its base!

Job of Quality Improvement

Job of Quality Planning

Process Performance
Operating Average

Natural Process Limit

Theoretical Performance Limit

Lower Specification Limit
Job of Quality Assurance 

Job of Quality Control

Better

Unacceptable to Customers
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What can we learn from a performance measure?
• Goodness. Usually we have an idea of what is good and what is bad –

this can be expressed as a set of rules about the goodness of the
measure – is it better if it is bigger or smaller or more consistent?

• Operating Range. Usually we have a targeted range within which it
would advisable to control performance.

• Limits of Performance. The maximum effective range may be outside
an operating range; however, performance may degrade as a function
of distance.

• Distribution. The distribution of enumerative data may also provide a
hint as to the type of function that is occurring (e.g., normal, Poisson,
uniform, exponential, or Weibull distribution) which will also provide
insight for the expectation of the performance of the function over a
long period of time; however, it does not indicate what is happening
at any precise moment in the life cycle of the function.

• Patterns of Change. Often we can understand how changes occur by
observing patterns in the variable’s history: clusters of data, excessive
variation, data oscillation, insufficient variation, trends in performance
over time (can be either increasing or decreasing), or shifts in level.

© 2019 BES Business Excellence Solutions, Ltd.

But, you can even learn from “bad” data!

6

Dorian Shainin recommended comparing data identified as the
“best-of-the-best” (BOB) process performance to the “worst-of-
the-worst” (WOW). This analysis may be done for process
performance or for engineering measures of product design
functions. The values of the dominant potential causes must be
substantially different between these two groups of units and hence
the cause must be identifiable! This means that we may eliminate
families of causes by investigations using small sample sizes that
exhibit the extremes of the performance spectrum.

How did your process work on its “best day” that
has ever been recorded? What did it do on its
“worst day” ever recorded? How did it operate
differently on these two days?

BOB

WOW

So, what is the real difference in their work activities?

© 2019 BES Business Excellence Solutions, Ltd.
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Evaluating meaning within distributions:

Natural Process Limits

Rule: Nominal is Best

BOB WOWWOW

Natural Process Limits
Rule: Smaller is Better

BOB WOWBOB

Natural Process Limits

Rule: Bigger is Better

BOBWOW

BOB

WOW

Problem narrative and operational definitions:

• Problem Narrative:

Description of the problem symptoms and business implications of
the issue or concern that is confronting the organization. Contained
in this narrative should be an identification of the specific location or
site where the situation was detected as well as the indicators of the
out-of-control condition or other-than-expected performance event
that stimulated the inquiry and launched the project.

• Operational Definition:

Description of the objective, measureable characteristics that are
able to unambiguously describe the characteristics of a work process
feature or performance factor that is significant to the investigation.
It should provide a clear, common language communication that will
identify what needs to be measured, the boundaries of the problem,
rational sub-groups that are important to the problem and the time
dimension where the observations occurred.

© 2019 BES Business Excellence Solutions, Ltd. 8

Apply the 5W+1H questions to create a problem narrative:
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Developing an Issue Statement:

9© 2019 BES Business Excellence Solutions, Ltd.

• Identify the issue – what circumstance is out of control?
– Specify the indicator of performance that needs to be addressed
– Current state of performance:
– Desired state of performance:

• Evaluate the elements involved in this issue:
– Who it affects?
– What would be the outcome if the this is not corrected?
– Where is this taking place?
– When does this need to be fixed (sense of urgency)?
– Why is it important for this to be fixed?

• Define the issue to be addressed as a problem statement:
– Specify the objective characteristic that needs to be improved
– Activities to move toward improvement (reduce, increase, or 

control the performance indicator?)
– Identify the location where the improvement is required

Creating problem statements by analyzing issues:

SELECT
ISSUE

IDENTIFY
CUSTOMER

DESCRIBE
GOAL

MEASURE
RESULTS

DETERMINE
GAP

ASSESS
CAPABILITY

DEFINE
PROBLEM

1
2

3
4

5

6
7

Problem: Gap in the current outcome of our work and its desired results.

What has changed in your process from its standard way of working?

• What has changed?

• When did it change?

• What else changed at that time?

• Why did it change?

• How does it affect our customers?

• How does it affect our productivity?

• How much does this cost?

Examine your standard work practices:

10© 2019 BES Business Excellence Solutions, Ltd.
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Elements included in a problem statement:

• Performance Measure:

– Specifies a quantitative measure of performance

– Indicator is agreed by management

– Achievement of target defines a successful project outcome

• Desired Direction of Change:

– Performance trend is defined: e.g., increase, reduce, control

– Degree of desired change may be indicated relative to capability

– Establishes management expectation for result

• Identification of Location:

– Realistic time limit targeted for performance improvement

– Focus on organization or process for project involvement

• NOTE: the problem statement does not include a target level of
performance improvement, nor does it set any expectation for
a specific solution.

© 2019 BES Business Excellence Solutions, Ltd. 11

We need to develop a discipline of logical thinking!

12

“A person would rather live with a problem
that he cannot solve than accept a solution
that he cannot understand.”

~ Gene Woolsey

© 2019 BES Business Excellence Solutions, Ltd.
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Where did the 5-S concept originate?

13© 2019 BES Business Excellence Solutions, Ltd.

Japanese Term English Term Meaning of the Step

Seiri (整理) Sort Remove the unnecessary

Seiton (整頓) Systematize Place work into order

Seisou (清掃) Sanitize Clean the work station

Seiketsu (清潔) Standardize Develop standardized work

Shitsuke (躾) Sustain Maintain the standard

• Takashi Osada (1991), The 5-S’s: Five Keys to a Total Quality Environment (Tokyo: Asian
Productivity Organization). [Conceptual focuses on philosophy and integration of 5-S into
Total Quality Management.]

• Hiroyuki Hirano (1995), The Five Pillars of the Visual Workplace: The Sourcebook for 5-S
Implementation (New York: Productivity Press). [Emphasis on “visual workplace.”

• Hiroyuki Hirano (1996), 5-S for Operators: 5 Pillars of the Visual Workplace (New York:
Productivity Press). [A condensation of Hirano’s 1995 book simplified to support worker
implementation of 5-S. This book popularized 5-S methods as applied to workers.}

5-S for workers is for TQM-based daily management:

Understanding the true meaning of the “S’s” in “5-S”:

14© 2019 BES Business Excellence Solutions, Ltd.

The first four terms in 5-S all begin with the term “sei” in
the romaji text.

BUT
The kanji indicates that there are two different characters
are used to create the same term.

整

清

This “sei” means to “turn chaos into order.”

This “sei” means to make something “pure.”

Discovering the true Meaning:  Perhaps we have been just a little 
too fast in making judgements about translations into English!

Do we really understand the basics of 5-S?

13
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What is the meaning of seiri?

15© 2019 BES Business Excellence Solutions, Ltd.

Together seiri (整理) describes a method applied or “how” to make
order out of chaos through application of a thinking or cognitive
process of setting items into logical categories and making decisions
about what to do about them or making up rational sub-groups to
understand the nature of things. This rationalization or “streamlining”
of work to make it operate in its most simple state or condition. But, in
English this term is reduced to just meaning “sort and remove” the
unnecessary things.

This “sei” means to “turn chaos into order,”

plus “ri” is a thinking or cognitive process.

整

理

Understanding Seiri (整理):

What is the meaning of seiton?

16© 2019 BES Business Excellence Solutions, Ltd.

Understanding Seiton (整頓):

Seiton (整頓): In this step the “sei” term is the same as in “Seiri”

but, the second term has changed to “ton” (頓). “Ton” has a medical

meaning and refers to medicine that is able to have an “immediate”

effect – taken together this means that work should be organized so

that necessary things can be accessed immediately. But in English,

this is reduced to the meaning of “organize” or “set in order.”

This “sei” means to “turn chaos into order,”

plus “ton” means “immediately available.”

整

頓

15

16



6/5/2019

9

Is 5-S a linear process in Japanese implementation?

17© 2019 BES Business Excellence Solutions, Ltd.

In Japan they say: Seiri-Seiton (整理整頓):

整理

整頓

Seiri – rational order

Seiton – close at hand

Students learn from teachers at school that they must make their
workplace in order: “seiri-Seiton” they are told. They are not told to
first “seiri” then to “seiton” their work. This is an external stimulus
that encourages the change. Taiichi Ohno said that it is the job of
supervisors to teach the workers so worker harmony may grow.
Thus, supervisors are teachers of process. This role of supervisors
begins before the first “S” in “5-S” occurs, so they must observe and
reflect, learn where to focus efforts to standardize and improve.

What is the meaning of seisou?

18© 2019 BES Business Excellence Solutions, Ltd.

Understanding Seisou (清掃):

Seisou is typically translated as “sweep” or “sanitize” or “clean and

inspect” but this misses the deeper meaning. In cleaning a house

there are typically two levels of cleaning: a rough-cut cleaning or

sweeping out the major dirt (e.g., what is brought in by children on

a muddy day) or sweeping away the debris after a party. This is the

type of cleaning that is implied in seisou.

清

掃

This “sei” means “purity” or “spotlessness,”

plus “sou” means “sweep, exterminate, or clear.”

17
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What is the meaning of seiketsu?

19© 2019 BES Business Excellence Solutions, Ltd.

Understanding Seiketsu (清潔):

清 This “sei” means “purity” or “spotlessness,” plus

“ketsu” means “sanitary, virtuous, or immaculate.”潔

Seiketsu (清潔): “Sei” means a state of being “pure” but is combined

with “ketsu” (潔) which also means cleaning but in a deeper and more

hygienic sense: sanitary, virtuous, immaculate. It also has a medical

implication as in sanitization and sealing of medical instruments, so they

are packaged and ready for an operation. This word is translated

“standardize” which forces meaning to developing a work standard.

However, this form of cleaning is deeper; like “spring-cleaning” that

occurs after a long-winter.

What is the meaning of shitsuke?

20© 2019 BES Business Excellence Solutions, Ltd.

Understanding Shitsuke (躾):

“Shitsuke” means “discipline, training, or teaching manners.”躾

Shitsuke (躾): the final “S” in the “5-S” system and it implies the

idea of discipline, training, or teaching manners. This ist usually

translated as “sustain” and implies a state of constant altering

between performing and improving. Again, this misses the mark

as kaizen is not limited to one step but is itself a dynamic cycle

that integrates the Standardize-Do-Check-Act (SDCA) process of

daily management with the Plan-Do-Check-Act (PDCA) change

management process.

19
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Why does 5-S not operate effectively?

21© 2019 BES Business Excellence Solutions, Ltd.

Some lean consultants have claimed that over 70% of the “5-S” improvement

efforts have failed to deliver results.

The original “5-S” approach was focused on improving the way workers

managed daily management in the environment of their work processes and

ignored the contribution of supporting workers and supervisors (taking a

remedial journey without first taking the diagnostic journey).

An expanded approach blends “5-S for Workers” with “5-S for Supervisors” to

define a systems approach to daily management and continual improvement:

1. Study 6. Simulate

2. Sort 7. Synchronize

3. Systematize 8. Safeguard

4. Sanitize 9. Standardize

5. Streamline 10. Self-Discipline

“5-S” Fails to Recognize all Daily Management Roles:

What is work standardization?

22© 2019 BES Business Excellence Solutions, Ltd.

Workers simplify and improve work standards:

SDCA Cycle
Daily 

Management CHECK

DO

ACT

STANDARDIZE

Standardize

Do

Check

Act

Arrange daily work activities into standard ways of working; Perform work
activities; evaluate work against standards for compliance; and adjust work
activities if there is a shortfall in results or improve the standard way of
working. Continue this work management process routinely.

21
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How does this operate in a real-time system?

23© 2019 BES Business Excellence Solutions, Ltd.

Interpreting history: being present - seeing the future! 

Hindsight Foresight

Insight

Characterize

Investigate

Explore

Monitor

1
2

3

The Bayesian Moment

[Current State Analysis]

The Bayesian Moment: Insight transforms Hindsight into

Foresight to permit improvement planning for the future.

Insight is gained by reflective study:

The “As-Is” process. The “Should-Be” process.

What needs to change?

How does 10-S operate in a daily management system?

24© 2019 BES Business Excellence Solutions, Ltd.

FLOW DIAGRAM OF DAILY MANAGEMENT IMPROVEMENTS: 

RACI
Project

Charter

Improvement 

Project

Activity

Control 

Plan

Benefit 

Capture Plan

P

SDCA-PDCA Check Step

Kaizen or Hoshin 

Improvement

Project

Study

Check

Daily

Management
Problem/Issue

Statement

Requirements

Statement

10 – S!
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Managing responsibility for quality the Toyota way!

• Workers are responsible for the quality of their work.

• Workers share responsibility for throughput of the process.

• Workers are responsible for improving the quality of work.

• Workers are granted decision rights to stop production.

• Workers are trained in their process, provided tools to do the job right, and
given achievable, measurable goals to accomplish.

• Workers are encouraged to participate in improvement of their machine
operations as well as routine maintenance and cross-training of co-workers.

• Workers are encouraged to experiment (under supervision of a coach) with
improvements that will decrease cost and defects, improve cycle time or
enhance safety.

• By doing these things, Toyota has accomplished what it must to assure
that employees can be held accountable for the quality of their work.

Distinction: Mistake ➔ Error ➔ Defect

25© 2019 BES Business Excellence Solutions, Ltd.

Nature of responsibility, authority and accountability:

• Responsibility: the state of being accountable for something
within one's power, control, or management – an obligation
for performance.

• Authority: the power or right to make decisions, spend funds,
commit resources, control performance, judge outcomes, or
prohibit the actions of others.

• Accountability: the state of being answerable, liable; this is an
obligation to accept responsibility or to account for one’s own
decisions or actions.

What is the importance of these ideas for process management?

26© 2019 BES Business Excellence Solutions, Ltd.
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What do we mean by “responsibility” for work quality?

27

Most organizations have not appropriately allocated responsibility for quality!
Everyone has some responsibility for the quality of their content and process!

• Job of the worker: assure quality of the work, maintain rate of production,

make continual improvement in work process

• Job of maintenance: assure production availability, anticipate machinery

and equipment problems, assure worker safety

• Job of process engineer: design production line flow, assure balance in the

work, make continual process improvement, incorporate new technology

• Job of supervisor: assure standard work, train the workers, facilitate

problem-solving and improvement efforts

• Job of production manager: encourage the workers, assure customers are

delivered value, maintain relationships with suppliers, manage finances

“In Japan, it is said that “time is the shadow of motion.” In most cases, delay is
generated by differences in operator motion and sequence. The job of the
supervisor is to train workers. At the same time workers must be taught to
help each other. Carrying out standard work methods in the cycle time
helps worker harmony grow.” ~ Taiichi Ohno

© 2019 BES Business Excellence Solutions, Ltd.

Understanding process decisions: the RACI Matrix
For each key decision in the deployment diagram, define the decision process
that is used – including the measures used as decision criteria by the involved
managers and determine the roles of each individual involved in the decision –
what are their decision rights and authority for getting the job done?
• Responsible – the person who is assigned to conduct the work – the

expectation for performance is ‘completed staff work’ and delivery
according to quality and schedule requirements which will contribute to a
successful overall outcome of the work.

• Accountable – the person who has the managerial oversight for the
coordination and completion of the work – the expectation is for delivered
results: they must review projects and deliver gains! This person ensures
that there will be a successful outcome.

• Consulted – people who must provide advice and assistance to accomplish
the work – the expectation is good communication, active participation,
and achievement of consensus on activities.

• Informed – people who will use the outcome of the work after the fact –
the expectation for performance is compliance.

Management Principle: you can delegate Responsibility for tasks 
but not the Accountability for the outcomes!

28© 2019 BES Business Excellence Solutions, Ltd.
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Process Decision Participant
Role 

(RACI)
MeasureObjective Target Result

Process Accountability Analysis – RACI:

29

How does each person
participate in the process
decision? In what way
does their performance
contribute to the outcome
measure conform with the
overall objective of the
process? Is it compatible
and aligned?

How does each person in the
process measure their
performance against their
process objective? What is
the targeted performance
and what result is achieved
after a decision action has
been taken? Does the result
provide any lessons how to
make better decisions in the
future?

Who are the major
participants in each of
the principal process
decisions? What is the
role that they play in
this decision-making
process?

© 2019 BES Business Excellence Solutions, Ltd.

Study engages management in reflection about work:

30© 2019 BES Business Excellence Solutions, Ltd.

Standardizing leads to a need for improving!

“Without a standard there can be no improvement.” 

~ Joseph M. Juran

ACT

DO

SDCA Cycle
Daily 

Management

CHECK

Purposeful

Improvement

Objective

PLAN

DO

ACT

PDCA Cycle
Change

Management

STANDARDIZE

STUDY

Deming was “almost right” but “somewhat wrong.”
Learning is necessary to transform, but “Study” is not a
substitute for the “Check” step – it supplements it!

29
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Relating SDCA with 10-S for daily management:

31© 2019 BES Business Excellence Solutions, Ltd.

1. Study

2. Sort

3. Systematize

4. Sanitize

5. Streamline

6. Simulate

7. Synchronize

8. Safeguard

9. Standardize

10. Self-Discipline

Check 

Act

Standardize

Do

Execute SDCA by applying 10-S!

Reflection 

Housekeeping

Transformation

Standardization

Summarizing the 10-S sequence of work:

32© 2019 BES Business Excellence Solutions, Ltd.

DAILY MANAGEMENT IS A SHARED RESPONSIBILITY

10-S METHOD = 5-S for Workers (*) + 5-S for Supervisors

1. Study – Analyze work to find waste and value losses

2. Sort* – Divide work into categories according to value

3. Systematize* – Organize the flow of the work activity

4. Sanitize* – Clean the work place so waste is more visible

5. Streamline – Eliminate unnecessary activities, bottlenecks 

6. Simulate – Check work performance prior to change 

7. Synchronize – Set the timing for optimal work flow

8. Safeguard – Eliminate the possibility of inadvertent errors

9. Standardize* – Assure all work follows the standard practices

10. Self-Discipline* – Consistently perform and improve

Gregory H. Watson (2007), Strategic Benchmarking Reloaded with Six Sigma (New York: Wiley).

31
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Management is responsible for starting 10-S:

33© 2019 BES Business Excellence Solutions, Ltd.

BEGIN AN IMPROVEMENT JOURNEY BY CONDUCTING

A REFLECTIVE STUDY:

1.Study – Analyze work to find waste and value losses

• Definition of Lean

• SIPOC Analysis

• Fishbone Diagram

• Work Process Analysis

• Value vs. Non-value Adding

• 8-Waste Identification

• Value Stream Map

• Flow Measurements

• Takt Time

• Cycle Time

• Process Efficiency Measurement

• Calculation of Value Opportunity

• Spaghetti Diagram and 5 Why’s

• Yamazumi Diagram

• Process Benefit Estimation

Self-managing housekeeping is the worker’s activity:

34© 2019 BES Business Excellence Solutions, Ltd.

DAILY HOUSEKEEPING MANAGEMENT – STEPS 2-4:

• Daily management pays attention to details of maintaining the

workplace in the state of order that is required for proper functioning

of routine, standard work.

3-S housekeeping capability is core to daily management!

2. Sort* – Divide work into categories according to value

3. Systematize* – Organize the flow of the work activity

4. Sanitize* – Clean the work place so waste is more visible

• Daily management is a responsibility of supervisory functions and

the workers who manage the flow of activities across the end-to-end

sequence of the work process.

• Work standard ensure that these activities and accomplished in a

safe, efficient, effective and economic manner.

3S
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Transformation actions are coordinated by managers:

35© 2019 BES Business Excellence Solutions, Ltd.

TRANSFORMATION MANAGEMENT – STEPS 5 TO 8:

• Transformation of our current way of working to a “lean” way of

working requires action on the part of supervisors and all workers.

• Reorganizing work according to observations from the study step,

checking to assure that the redesigned work meets the lean

objectives, synchronizing work across the end-to-end flow of

activities in the process, and eliminating any potential for inadvertent

errors or mistakes to creep into the tasks that people are performing.

• It takes cross-functional team work to achieve transformation across

the flow of the process.

• Management must provide the resources to enable transformation.

5. Streamline – Eliminate unnecessary activities 

6. Simulate – Check work performance prior to change 

7. Synchronize – Set the timing for optimal work flow

8. Safeguard – Eliminate the possibility of mistakes

Standardize must develop standards to maintain work:

36© 2019 BES Business Excellence Solutions, Ltd.

SUSTAINING QUALITY REQUIRES MAINTAINING STANDARDS:

In managing daily work improvement always consider both of these flows:

• Resource Flow (based on equipment scheduling – measured as the

number of minutes per customer as the resource Takt Time which can

be compared for actual performance vs. the planned or scheduled

performance which is used by accounting.

• Work Flow (End-to-End cycle time) or the customer-centric flow as

served by the staff. This is illustrated as process steps across a

deployment diagram which indicates involvement of all the team

members. This can be used to create a Customer Takt Time (E2E cycle

time provides a Customer view while Customer Takt Time is a

management scheduling view of the same data.

9.   Standardize* – Assure all work follows the standard

10. Self-Discipline* – Sustain performance and constantly improve

35
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How is “standardizing work” also making it “pure”?

37© 2019 BES Business Excellence Solutions, Ltd.

CLARIFYING CONFUSION ABOUT “SANITIZING” WORK

Both of these steps define the concept of “sei” as “pure” – what is the difference?

4. Sanitize: This activity is embedded in the daily, routine actions of workers. It is

the cleaning required so a process operates efficiently. It means removing waste,

and unused material or debris from the work place so it is in order for another

day’s work. This is “sweeping” or “clearing away the garbage” from the operations.

5. Standardize: This activity focuses on assuring that the deliverable meets the

necessary “sanitary” requirements of the customer (e.g., biological or safety tests

of a product – the deeper cleaning that assures the product is ready for market).

While the first step focuses on cleaning of the process, the second step

focuses on assuring that the product meets the health and safety standards

of the customer and that the process is capable of delivering this output

through its standard work. It includes Total Productive Maintenance (TPM) as

well as worker actions to conduct periodic improvement of their equipment.

4. Sanitize* – Clean the work place so waste is more visible

9. Standardize*– Assure all work follows the standard

How do quality standard relate to work standards?

38© 2019 BES Business Excellence Solutions, Ltd.

INTEGRATING STANDARDS AND STANDARDIZED WORK:

• Standards with a “Big S” – national or international standards that are

used to demonstrate compliance and assure product quality regularity

(product-focused standards), or management system design (such as the

ISO 9001 Quality Management System).

• Standards with a “little s” – the organization-wide documented work

systems that demonstrate how work can be managed to deliver consistent

outcomes to customers – this is the fruit of a well-disciplined 10-S system

of daily management.
1

2

3

4

5

6

7

8

9

10

10-S Process

A “little-s” daily work 

management system

“Big-S” compliance 

assurance system

37
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Thank you!

© 2019 BES Business Excellence Solutions, Ltd. 39
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Effective Quality Management 

Delivers Assurance to Customers
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Abstract:
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Sustainable quality delivers results that continuously delight
customers. This presentation summarizes the roles and
responsibilities that organizational management must pursue
at three levels of its activity: supervisory level of direct
workers; cross-functional level that coordinates the flow of the
throughput and delivers results to markets; and the executive
level that makes strategic choices about markets to pursue and
investments to be made which will shape the ability of the
organization to perform in the two lower levels of
management. While Quality Management (QM) delivers QA
and QC to meet or exceed the market requirements, Managing
for Quality pursues development of a culture that keeps focus
on improvement in terms of performance, delivery and cost.
The transition from QM to Managing for Quality is critical for
organizations that wish to achieve a Leadership through
Quality strategy.
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Design must deliver on marketing’s promises!

“Our customer deserves to receive 
exactly what we have promised to 
produce.”

~  Philip B. Crosby

Customer

© 2019 BES Business Excellence Solutions, Ltd. 3

“With an explosion of competitors, many of them
new and without track records, reliability, rather
than overly aggressive [marketing] promises, is the
most valuable strategic edge, especially in the mid-
to-long haul.”

~ Tom Peters

What is it that our customers really want from us?

Reviewing Lessons Learned about customers:

• Customers determine our success as an organization!

• Learning how customers perceive us is the secret for us to
create future capacity to deliver them with value.

• Delivering customer value as a sustainable experience is the
way that we remain successful as an organization.

• Maintaining our promises to customers, even if we fail, is an
important way to assure a long-lasting relationship – this is
the meaning of “reliability” from a customer point of view!

© 2019 BES Business Excellence Solutions, Ltd. 4

Discovering and understanding true customer needs is the 
starting point for developing sustainable quality!

3
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What must be done to assure customers of their need?

© 2019 BES Business Excellence Solutions, Ltd. 5

Current State
“As Is Process”

Current way of 
doing work

Current 
Results

New Results

Target to be Achieved

Improvement Results

Desired State
“Should Be Process

New way of   
doing work

Improved Activities

• Everyone must share a mutual understanding about what needs to get done.

• We must make our way of working visible so everyone can see what we do.

• Making a work process visible allows us to discover the best way of working.

• Develop profound knowledge by examining measures (e.g., throughput time)

• Set intermediate goals to achieve long-term goal.

• Identifying what must be improved is the first insight we need.

• Everyone has two jobs – do the work AND improve way of working.

OK
Producer’s Risk 

(a)

Consumer’s Risk 
(b)

NOT REALLY OK

Shareholder’s Risk: The 
Waste of Resources on 
Poor Quality even if it is 
not sold to customers!

Falsely Shipping Bad
Products to Customers

Falsely Rejecting Shipment of Good Products

Truth tables evaluates performance against objectives:

Properly Shipping Good
Products to Customers

Properly Rejecting the
Shipment of Bad Products
to Customers

Risk-based thinking: Only one option is acceptable!

6© 2019 BES Business Excellence Solutions, Ltd.
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How do we learn what customers want from us?

© 2019 BES Business Excellence Solutions, Ltd. 7

How can we generalize to a customer base or environment?

• Customer segmentation identifies rational sub-groups of the entire
population of actual and potential customers where the customer
attitudes, behavior, applications, and underlying demography and
culture are more similar than different. Thus, there are many ways
to break down the customer population into segments depending
on the application for the resulting data.

• The best way to view customers is as “multi-dimensional” whereby
they can take many different “Points of View” which, depending on
the focus area, may actually indicate very different opinions when a
query about the “Voice of the Customer” is made = Customer + 1!

• As products become more complex and customers apply multiple
criteria in their buying decisions, customer segmentation as well as
the analysis of their responses must also become more complex.

Developing “deep empathy” with your customers:

© 2019 BES Business Excellence Solutions, Ltd. 8

How should you develop “Customer Insight?”

Characterize the end-to-end value production flow from the Customer’s
“Point of View (POV)” – capture the “Voice of the Customer (VOC)!”

• How do you determine customer requirements and use them as critical
inputs to the design of the product and the process that produces it?

• Are customers receiving the right product and is it satisfactory for their
intended use? Do they use it differently than intended?

• How well are customers satisfied that their needs are being met or
exceeded by your process deliverables?

• How do customers feel about your relationship management? Are they
being treated with respect, integrity, and courtesy?

Supplier CustomerProcess

7
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Requirements: Speaking in the “Voice of the Customer”

© 2019 BES Business Excellence Solutions, Ltd. 9

How should you specify a customer requirement properly?

• Customer requirements need to identify the customer, specify a
particular need, and describe the benefit or value that is to be
received by the customer. It should be described as: “I” (customer
identify), “want” (noun-verb phrase that identifies the desirable
feature or function) “because” (specific and measurable benefit
or value that is to be received by the customer).

• An example of a customer requirement statement is: “Students
want easy examinations so they can pass the course.” However, it
is clear from this requirement that it may be in conflict with what
another customer wants: “Teachers want challenging tests so it
will demonstrate if the students have learned.”

• Often what different customers want is in conflict. How can you
determine what to do in such a case?

What is our process for delivering this performance?

© 2019 BES Business Excellence Solutions, Ltd. 10

Delivering results by the product or service delivery process:

Step 1: Learning what it

is that a customer needs

to accomplish or achieve

with a product or service:

that is of value or benefit

to them.

Step 3: Assuring that the

deliverables of product or

service meets the level of

performance expectation

of the customer and that it

will achieve satisfaction.

Step 2: Defining the level

of performance quality to

be delivered by a product

or service which will also

be commercially viable in

a competitive market.

What the 
Customer

Wants

What the
Customer

is Promised

What the
Customer

Gets

Customer
Entitlement

Customer
Expectation

9
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How can we fall short in this delivery process?

© 2019 BES Business Excellence Solutions, Ltd. 11

How does this system deliver quality to customers?

There can be two quality gaps in this delivery sequence:

Producer perspective of quality as delivered.

Producer
Gap

Consumer
Gap

Product or
Service
Concept

How will the customer judge our performance?

© 2019 BES Business Excellence Solutions, Ltd. 12

What does “customer satisfaction with quality” mean?

• Customer satisfaction is a comparison between the expectations that
a customer had before an experience with a product or service and
the way they perceive that product or service experience afterwards.

• Thus, customer satisfaction is a ratio between their expectations and
perceptions. Each of these is measured on an “emotive scale” that is
subjective to the experience of each customer and relative to a
personal value system.

• Thus, a quality car maybe judged by the esteem that it brings for one
customer as the dominant criteria while a more frugal customer may
be more concerned with operating and maintenance expense and the
purchase price of the car.

• Thus, customer satisfaction must be reported according to dominant
sub-groups and not averaged across sub-groups to have real meaning.

11
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What is excellence?
• Excellence is a moving milestone in the quality improvement

journey. The target for excellence shifts because customers have
ever-increasing expectations for delivery of performance and
processes have an ever-increasing erosion in capability to perform
while technology has an ever-intensifying ability to invent. These
counter-trends create dynamic shifts in ability to consistently deliver
exceptional results.

• As Taiichi Ohno said: “everyone makes mistakes” and it is the job of
management to assure that inadvertent errors do not reach
customers. This is how the process control system in the continual
improvement activity must work. Ohno also said: “we eliminate
waste…by preventing the recurrence of defects, mistakes, and
accidents…which is possible because of the inconspicuous standard
work sheet.” It assures standard work.

• Excellence is the result of habitually flawless design execution
followed by disciplined work performance to deliver consistent
outcomes in the customer’s experience with process outcomes so
that attractive quality dominates customer perception.

13© 2019 BES Business Excellence Solutions, Ltd.

Excellence is a milestone on the quality journey!

14

How does quality differ from “Excellence”?

Excellence is result of habit – the habit comes from doing the right things in
the right way at the right time which is a consequence of thinking and doing
quality at every step in the process by which the content is delivered.

Quality matures into a mindset that prevails in organizations, individuals,
and teams. A pervasive organization-wide quality mindset motivates action
to apply the principles, methods and tools of quality sciences to deliver the
“right work outcomes” as judged by the customers of the organization.
Quality includes everyone!

How does quality differ from “Reliability”?

Reliability is an ability to consistently deliver a useful level of excellence in
quality of performance over a sustained period of time in the operational
environment of the customer – it helps customers to get their jobs done. It
is reliability, not over-exaggerated promises of great performance, that
matters most for generating long-term customer confidence. Reliability is
sustainable, quality that lasts – designed with a capacity to endure.

© 2019 BES Business Excellence Solutions, Ltd.
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Quality Performance: Delivering to meet their needs!

© 2019 BES Business Excellence Solutions, Ltd. 15

Defining acceptable & target limits of quality performance:

Job of Quality Improvement

Job of Quality Planning

Process Performance
Operating Average

Natural Process Limit

Theoretical Performance Limit

Lower Specification Limit
Job of Quality Assurance 

Job of Quality Control

Better

Unacceptable to Customers

P
e

rf
o

rm
a

n
c

e
 M

e
a

s
u

re
m

e
n

t

We need to learn to “listen” – not just to “hear”!

© 2019 BES Business Excellence Solutions, Ltd. 16

How to design  your customer feedback system?
• Design customer feedback systems based on objective events that

are related to observable behavior of customers.

• Assign categories of interest based on the explicitly expressed
importance assigned by customers or inferred by regression
analysis of situations in the customer’s environment.

• Focus on reducing time to characterize problems and problem
dissolution (making the problem go away by finding and fixing its
true root cause).

• Measure customer satisfaction with problem resolution time and
evaluate the degree of effectiveness of fixes to problems by degree
of robustness – the customers come back but the problems do not!

• Track the longitudinal consistency in perceptions of key customers
to assure their constancy of loyalty!

• Customer loyalty is observed not in words of managers but in the
actions of their purchasing agents!

15
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How do we really “know” about customer views?

© 2019 BES Business Excellence Solutions, Ltd. 17

What customer information should be measured & tracked?

Instead of measuring feelings and using these to guide the way business
actions are decided with respect to customers, it is more important to
observe customer behavior. We should only use feedback of feelings to
establish priority areas for attention and then align these indicators to
the behavioral measures that describe “how much.”

Determine the cost impact or “profit leakage” that is occurring from
customer decisions and behavior related to perceptions of poor quality.

These customer behaviors are characterized as:

• Complaining (various channels)  Reducing purchase levels

• Returned Products  Switching suppliers

• Warranty Failures  Lost sales contracts

• Inquiries  Invitations to quote

• Help calls  Etc.

By what means do we learn how customers feel?

© 2019 BES Business Excellence Solutions, Ltd. 18

How well do you use your customer data?

What customer behaviors do you monitor? What customer attitudes
are critical to their satisfaction? What factors leverage future sales?

Consider the following questions:
• How is customer information used in our organization?

• What decisions are made based on this data?

• How could poor data quality or lack of integrity affect the strategic
direction of organization through bad decision making?

• How should we improve our business model for service delivery as
a result of our improved understanding of the customer and
market dynamics?

17
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SDCA-PDCA Check Step as a reflection point to study:

19© 2019 BES Business Excellence Solutions, Ltd.

Is change within our control; do we have resources?

If the answers are yes, then the improvement is kaizen!

SDCA Cycle
Daily 

Management CHECK

Purposeful

Improvement

Objective

DO

ACT

STANDARDIZE

STUDY

Decision to Improve

Kaizen 

Improvement 

Pathway

Why is “Check” such an important step?

20© 2019 BES Business Excellence Solutions, Ltd.

In SDCA-PDCA the “Check” step is the crucial point:

“Check” is the pivot point between the standardization process and the

process of change management.

What happens in the “Check” step of SDCA-PDCA?

• Performance is evaluated to standards, historical records, and targets.

• Reflection occurs to learn how process performance really works.

• Problem-Solving is conducted to evaluate issue causality from measures.

• Experiments are made to define the performance boundaries and ability

to meet expectations implicit in operational performance hypotheses.

• Decisions are made about how to to start Improvement projects.

But, if the answer is no, then improvement may then require 

an escalation to PDCA!

Do we have control? Do we have sufficient resources?

19
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To perform the check step in SDCA we must use data!

21

Data

Decision

Customer Success 
Performance Criterion

Failure
Judgment

Measurement
Observation

Success

State

The theory of control manages a successful process of 
transformation to achieve the objective of work:

Feedback

Corrective 
Action

Assessment
Preventive 

Action

Working Process

Purposeful Objective

Control work to achieve performance within the limits 
or boundary conditions that customers require.

© 2019 BES Business Excellence Solutions, Ltd.

So, what do YOU do with a customer problem?

22© 2019 BES Business Excellence Solutions, Ltd.

• First, define and diagnose the problem: diagnosis is complete
when the root causal system has been discovered and it is
possible to evaluate the contribution of potential causes to
the problem observed in the dependent variable.

• Second, contain the problem: containment is considered to
be effective when the problem is no longer spreading to have
an effect on additional customers.

• Third, correct the problem: corrective action is considered to
be effective when the problem is no longer occurring.

• Finally, prevent the problem recurrence: preventive action is
effective if it is no longer possible to generate the problem.

21
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So, what do you do with a customer issue – Part 1:

23© 2019 BES Business Excellence Solutions, Ltd.

Monitor and 
Improve

Processes

Supplier

Inputs

Process

Outputs

Customer

Measure
Supplier

Performance

Measure
Inputs

Measure
Process

Performance

Measure
Outputs

Measure
Customer

Experience

Step 1 – Key Activities:

• Define expectations in 

customer’s experience

• Determine contribution 

capability of suppliers

• Determine quality level 

of process inputs

• Determine performance 

capability of process

• Monitor performance of 

process throughputs

• Track performance of 

process deliverables

• Determine degree of 

process contribution to  

customer satisfaction

Process Characterization Customer Imperative: we must 
both measure and monitor the 
measures!

To accomplish this initial step you must:

24© 2019 BES Business Excellence Solutions, Ltd.

• Describe the process deliverables in terms that are meaningful to
the ultimate customer (critical to customer satisfaction (CTS)).

• Understand physical process performance and define outcomes that
are critical to quality (CTQ) for its key results indicators of quality.

• Determine what measures are meaningful for daily management of
the process and are tied to outcome measures that deliver value to
customers (establish Y = f (X) relationships).

• Establish integrity of the measurement system: have key terms been
operationally defined; are your key measurement systems capable
of detecting changes that are important to customers; are standard
service levels agreed with customers for key performance measures;
have sensitivity studies been performed to understand the degree
of impact from variation in key input measures (CTQ – X’s) on critical
to satisfaction (CTS) measures of performance outcomes (Y’s); and
are business controls in place to manage performance variation that
can be normally expected based on the inherent process capability?

23
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So, what do you do with a customer issue – Part 2:

25© 2019 BES Business Excellence Solutions, Ltd.

Step 2 – Key Activities:

• Continuously monitor 

performance indicators 

against expectations 

• Evaluate operational 

results – is process 

improvement needed?

• If a process does not 

meet customer goals or 

internal targets, then 

plan corrective action.

• If a process meets 

goals, is it economical, 

efficient and effective?  

• If not, plan preventive 

improvement actions.

• Standardize all process 

improvements.

Issue identification and problem statement:

Monitor and 
improve all
processes

Customer 
goals and 

internal targets
met?

Plan
Corrective

Action

Plan 
Prevention

Actions

Standardize
the process
improvement

Yes

No

So, what do you do with a customer issue – Part 3:

26© 2019 BES Business Excellence Solutions, Ltd.

Corrective Action

Plan
Corrective

Action

Define
Problem

Statement

Determine 
Potential

Root Causes

Identify
Potential
Solutions

Opportunity
to improve

more?

Yes

No

Analyze
Process 

Data

DMAIC

Validate
Best

Solution

Plan
Preventive

Action

Standardize
Controls &
Implement

Process Triage

Force work to comply with standards!

25
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So, what do you do with a customer issue – Part 4:

27© 2019 BES Business Excellence Solutions, Ltd.

Preventive Action

Plan
Preventive

Action

Define
Improvement
Opportunity

Determine 
Sources of
Variation

Identify
Potential
Solutions

Opportunity
to improve

more?

Yes

No

Analyze
Process 

Data

DMAIC

Verify
Solution

Operation

Plan More
Preventive

Action

Standardize
Controls &
Implement

Find a better way of doing the work!

Ask yourself, what triggers the need 
for a corrective action and what are 
the contingent actions that must be 
taken BEFORE this event occurs?

Make the effort to constantly improve.

Thank you!

© 2019 BES Business Excellence Solutions, Ltd. 28
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Quality Improvement:
“Step-by-step walk the 1,000-mile safari!”

© 2019 BES Business Excellence Solutions, Ltd. 1

Gregory H. Watson, PhD, EUR Ing

Sarova White Sands Hotel

Mombasa, Kenya

Lecture 7: 1100-1200

31 May 2019

Quality Strategy or Quality as a Strategy

Abstract:

© 2019 BES Business Excellence Solutions, Ltd. 2

Achieving compliance to standards does not represent a competitive
differentiator as all organizations in a particular field can achieve the
minimum result. Consumers base their purchasing decisions on quality
perceptions that is relative among the industry offerings, not relative to
standards. This presentation will describe how a model for “attractive
quality” operates and the need to maintain cycles of improvement to
achieve sustained competitiveness. Particular emphasis in this
presentation will be on the distinction between “continuous” and
“continual” improvement and how to interpret management actions that
are necessary to achieve sustainable results. Quality is a journey toward
excellence and excellence is judged by consumers in the market.
Understanding consumer requirements and satisfying their needs are
two essential ingredients to sustainable success in commercial markets.
The journey toward excellence can be characterized as the development
of “deep empathy” for customers and responsive feedback and action to
rectify situations that are dissatisfying. This journey matters and requires
management focus.

1
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Quality etymology roots in the oldest of languages …

© 2019 BES Business Excellence Solutions, Ltd. 3

Ama-gi (2350 B.C.) – an historical imperative for mankind:

The Sumerian cuneiform that means a “return to mother” and
expresses the idea of “freedom” that occurs from the process
of reform.

Freedom from waste, loss, bigotry, abuse, hunger, debt, fear,
defects, failure – all of the negatives in life’s experience which
improves the quality in all of our lives – avoidance of badness!

Mankind must cooperate in order to achieve this quality level!

When people understood quality – they complained!

© 2019 BES Business Excellence Solutions, Ltd. 4

A “customer complaint tablet” recorded in the land of Ur (ca. 2000 BC):

The world’s oldest recorded customer complaint:

3
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Can you relate to this customer complaint?

© 2019 BES Business Excellence Solutions, Ltd. 5

Ea-Nasir was a prominent merchant within Ur who specialized in the large-
scale trade of metal blocks. He also worked in a business of formed metal
commodities, food and fabrics.

“What do you take me for, that you treat somebody like me with such
contempt?” a disgruntled customer named Nanni wrote to Ea-Nasir. “I have
sent messengers to collect the bag with my money [deposited with you].
But you have treated me with contempt by sending them back to me
empty-handed several times.”

“How have you treated me for that copper? You have withheld my money
bag from me in enemy territory.” On top of that, Nanni provided a solution,
“It is now up to you to restore [my money] to me in full.”

Concluding, Nanni wrote, “Take cognizance that [from now on] I will not
accept… any copper from you that is not of fine quality. I shall [from now
on] select and take the ingots individually in my own yard. And I shall
exercise against you my right of rejection because you have treated me
with contempt.”

Translation of this Sumerian cuneiform customer complaint:

Quality is a long-term consideration for everyone!

© 2019 BES Business Excellence Solutions, Ltd. 6

“Step-by-step walk the 1,000-mile road.”

“Perception is strong, and sight is weak. In strategy it
is important to see distant things as if they were
close and to take a distanced view of close things.”

~ Miyamoto Musashi
A Book of Five Rings

5
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Understanding a strategic perspective of quality:

7© 2019 BES Business Excellence Solutions, Ltd.

Perspective –
Close View

Perspective –
Distanced View

Object –
Close Entity

Management 
Myopia
Micro 

Management

Profound View of 
Present

Object –
Distance Entity Profound View of 

Future

Management 
Hyperopia

Lack of Management 
Focus

A normal approach to sense-making is to take a distanced view
of distanced things and a close view of close things. But, this
can lead to lack of focus and micro-management!

How do you learn to see things?

Quality is what we do for customers”

8© 2019 BES Business Excellence Solutions, Ltd.

“Quality is the relentless pursuit of
goodness coupled tightly with the
persistent avoidance of badness.”

~ Gregory H. Watson, 2016

7
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What does this proposed quality definition imply?

9© 2019 BES Business Excellence Solutions, Ltd.

Sweet
Spot

Quality as the Pursuit of Goodness

Quality as the 
Avoidance of 

Badness

No
Badness

All
Badness

All Goodness No Goodness

Under-Quality
Over Reliability

Over-Quality
Under Reliability

Poor
Design

What should we emphasize first to improve?

Eliminate Waste

Eliminate Loss

Eliminate Inefficiency

Standardize work – “concentrate on “little s” activities!”

© 2019 BES Business Excellence Solutions, Ltd. 10

Where should management focus its initial efforts?

9
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© 2019 BES Business Excellence Solutions, Ltd. 11

Eliminate Waste

What is waste?
Waste is any activity that adds cost or time, and does not add value or that
increases risk to employees through hazardous work conditions.

Japanese quality uses three words to describe waste:

• Muri (無理): No waste from bad thinking – irrational waste.

This type of waste arises from poor decision-making.

• Mura (無斑): No waste from unbalanced working – flow waste.

This  type of waste arises from poor integration.

• Muda (無駄): No waste in work discipline – process waste.

This type of waste arises from poor operations.

© 2019 BES Business Excellence Solutions, Ltd. 12

Waste elimination is the pathway toward increased process efficiency.

Waste of all resources represents poor management responsibility!

11
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Mura and Muri are often the root cause of Muda!
• In a typical process these three wastes are not independent.

• When a process is not balanced (a mura waste issue), this leads to an
overburden on equipment, facilities and people (this is a muri waste)
which, in turn will cause various kinds of non value adding activities
(remember waiting is also an activity!!) which creates muda.

• Work flow balance (elimination of mura) is needed to reduce work
process inefficiency (elimination of muda); however, the process
must be designed rationally (elimination of muri) so that work has an
opportunity or capacity to flow!

© 2019 BES Business Excellence Solutions, Ltd. 13

Each of these wastes may occur at any level of an organization!

Executive muri (waste associated with irrational decisions at the highest
levels of the organization) can create a state of systemic mura (waste in
flow of processes and systems) which then will generate localized muda
(waste in workplace activities) that workers are not able to eliminate.

How can you define your waste so people see it?

© 2019 BES Business Excellence Solutions, Ltd. 14

Basic categories of waste:

1.Overproduction 

2.Waiting or idle time

3.Transportation time

4.Over-processing

5.Inventory

6.Unnecessary motion

7.Defective parts/products

8.Underutilized people 

Other concerns about waste:

• Wasted energy

• Pollution

• Wasted space

• Delays in provision of service

• Incorrect inventory

• Data without integrity

• Duplication of effort

• Unnecessary meetings

The primary focus in any enterprise should be to identify and eliminate 
waste in all areas of its work.

• What other types of “muda” can you detect in your work place?

• Do a “waste naming exercise” – identify waste according to the 
voice of your people.

13
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Eliminate Loss

Eliminate losses that are caused by poor managing:

© 2019 BES Business Excellence Solutions, Ltd. 16

These losses are hidden within our processes and standard work:

100% Effective
Performance
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Total 
Losses

Total losses due to:

No Capability 
to Perform

“The Six Losses!”

Total 
Good
Result Losses included 

within standard 
cost accounting 
calculations.

15

16



6/5/2019

9

Eliminate losses that are caused by BAD managing:

© 2019 BES Business Excellence Solutions, Ltd. 17

These losses are hidden by deceit, deception, and dishonesty:

Fraud

Abuse

Corruption

Losses due to:

© 2019 BES Business Excellence Solutions, Ltd. 18

Eliminate Inefficiency
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Efficiency-building requires an end-to-end focus!

© 2019 BES Business Excellence Solutions, Ltd. 19

“Little e” Type of Efficiency:

• Focus is on the obtaining of
resources to achieve tasks.

• Focus is on how we spend our
time doing work.

• Focus is on increasing the
productive output of each
team individually.

• Focus on performance gain
concentrates on functional
groups and their sub-teams.

e e

e

e e

e
e

e
e

Random, uncoordinated acts of 

efficiency building …

“Big E” Type of Efficiency:

• Focus is on balancing all the
resources based on need.

• Focus is on working smarter to
achieve common goals.

• Focus is on increasing the
coordinated productivity of
the entire organization.

• Focus on performance gain
concentrates on the cross-
functional processes.

E

Coordinated holistic program of 

efficiency building …

Measure dimensions of inefficiency – eliminate them!

20© 2019 BES Business Excellence Solutions, Ltd.

• A Delta T (ADT): Actual vs. Theoretical Cycle Time – it shows the relative
amount of value-adding time that is in a process. [Time measure]

• Rolled Throughput Yield (RTY): The result of multiplying “right the first
time” yield of each process step in the series of activities that produces an
overall result. [Quality measure]

• Cost per Transaction: The total variable cost in processing one transaction
through a process step. When this is accumulated across all the steps in a
process it represents the variable cost to produce the product. [Cost
measure]

Fundamental Process Measures: Quality, Cost and Time (QCT)

Measures that should be analyzed in a process:

Note that time is a “proxy measure” for both quality and cost. It
means that as quality is improved process cycle time is reduced
as wasted rework is eliminated and that reductions in time can
be translated into the reduction in process transaction cost.

19
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The real impact of poor quality remains unknown!

Cost of

Goods Sold

Level of

Internal Defects

Defect level

5 to 7% of

output will 

result in …

Poor quality cost of

20 to 40% of Cost of

Goods Sold (COGS)

Poor quality casts a

long cost shadow!

21

The true cost 
of poor quality 

may even be 
unknowable!

A rough relationship based on heuristic observation over some 25 years:

The perspective 
changes when defects 
are converted into a  
financial loss!

© 2019 BES Business Excellence Solutions, Ltd.

True losses are not seen by evaluating standard costs:

Excess Labor
Expediting

Extra Transportation

Lost Productivity
Scrap & Rework

Warranty Claims

Good Will

What is your customer 
willing to pay for?

Total Cost of Goods Sold
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R

D

C

O

S

T

Cost of Things 

Done Right

Total COGS

V

A

L

U

E

D

C

O

S

T

Cost of Things 

Done Wrong

W

A

S

T

E

Using standard cost as a basis

for budgeting implies that you

are budgeting to continue the

same level of waste in the future.
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To combat these influences – develop a quality culture!
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What type of culture does your management wish to have and how 
will it influence the way people work to produce good quality?

Core Rigidity Characteristics
• Inhibitive

• Mechanistic

• Mindless

• Static

• Risk-avoiding

• Closed

• Collusive

• Opaque

• Innovative

• Adaptive

• Mindful

• Dynamic

• Risk-embracing

• Open

• Accountable

• Transparent

Core Flexibility Characteristics

Leadership chooses the path to a constant quality focus:
Persistent pursuit of goodness – coupled tightly with the
simultaneous relentless avoidance of badness!

What does it mean to create of a true quality culture?

Appeal to the human spirit through Toyota’s original founding principles:

1. Be contributive to the development and welfare of the country by 
working together, regardless of position, in faithfully fulfilling your duties; 

2. Be at the vanguard of the times through endless creativity, inquisitiveness 
and pursuit of improvement; 

3. Be practical and avoid frivolity; 

4. Be kind and generous, strive to create a warm, homelike atmosphere; and 

5. Be reverent and show gratitude for things great and small in thought and 
deed. 

24

Toyota’s Founding Principles 
1937

Sakichi Toyoda (1867-1930)
Founder of Toyota

© 2019 BES Business Excellence Solutions, Ltd.

What can you do for Kenya?
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How will you manage your 1,000-mile quality safari?

25© 2019 BES Business Excellence Solutions, Ltd.

Going on a safari takes planning 
and serous preparation!

Most of the concentrated plans 
are created by the professionals 
serving the customers.

The professionals must consider 
all possible contingencies to set 
good plans in motion!

What must be done to transform your nation into a leading quality 
example to the world?

Ask yourself the three questions: 
If not this …. Then what?

If not now … Then when?
If not me … Then who?

What does the future have to hold? You can decide!

© 2019 BES Business Excellence Solutions, Ltd. 26

The prayer and hope of the sage Kaoru Ishikawa:

“...that quality activities be spread everywhere

in the world, that quality all over the world be

improved, that costs be lowered, productivity

be increased, that raw materials and energy be

saved, that people all over the world be happy,

and that the world prosper and be peaceful.”

Quality for humanity is a global social imperative!

25
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“The great unfinished
work of quality will
never be complete.”

~ Joseph M. Juran, 1997

© 2019 BES Business Excellence Solutions, Ltd. 27

Thank you!

© 2019 BES Business Excellence Solutions, Ltd. 28
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Just the  
Facts

Rapid advance-
ments in 
technology have 
made some 
far-fetched 
fantasies of the 
past a reality. The 
author explores 
how these 
advancements 
have influenced 
the quality 
profession. 

The author also 
speculates about 
the role of quality 
professionals in 
the future, what 
methods they 
may use, and 
what they can do 
to adapt to the 
future of quality. 

How the new age 
of quality came 
to be and what it 
might look like 
in 20 years | 
by Gregory H. Watson

QUALITY 4.0
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In recent years, the phrase “Quality 4.0” has come into our 
vocabulary. It derives from the German industrialization pro-
gram called Industry 4.0 and evaluates the role of quality in an 
age of increasing digitization and automation of work. 

In 1998, Quality Progress published the cover article, “Digital 
Hammers and Electronic Nails—Tools of the Next Generation,”1 
which forecasted how quality would evolve over the next two 
decades in response to the growing availability of digital tech-
nology. It predicted that quality functions and analyses would 
become automated and inquired, “How will the role of quality 
professionals change in that emerging environment?”2 

At the time, the internet was creating new ways of doing 
business, and the article described a future in which informa-
tion—like food and consumer electronics—would be a freely 
traded commodity.

That day has arrived, and those technology trends have 
evolved into our current realities. How can we cope with the 
challenges associated with this new environment, and how 
should we adapt to prepare for a future that will continue  
to evolve?

Reflecting on the past
The digital environment forecasted in “Digital Hammers and 
Electronic Nails” focused on two key drivers: 
1. Telecommunications technology and the internet. 

2. Personal computing, networks and thought 
machines. 
These technologies did indeed drive much of the 

change that occurred over the past two decades. 
However, enterprise computing, integrated multi-
media, cloud computing and artificial intelligence 
(AI)-enabled technology also contributed to the 
current state.

Today, the simple act of making an airplane 
flight reservation can generate many megabytes 
of data, which are connected to past experiences 
and a travel profile so that “thinking machines” can 
propose your next potential journey with some 
degree of accuracy. Purchasing a book or selecting 
an internet movie proposes a list of similar recom-
mendations. Making a restaurant reservation online 
can result in receipt of a discount offer from another 
restaurant attempting to influence your choices.

The technology powerhouse firms in 1998 
included Nokia Mobile Phones, Motorola and 
Compaq Computer—all of which have since 
been dismantled and their remnants restruc-
tured into different entities. Major technology 
players of today —such as Amazon, Google and 
Apple—had insignificant presences in those 
earlier markets. Amazon sold books online; 
Google had a web browser engine; and 
Apple produced graphical computers. 

Since then, these firms reinvented them-
selves, taking advantage of the evolving 
technology trends, and they have emerged 
as global technical powerhouses. As a result, 
many organizations have scrambled to tran-
sition from analog to digital technologies, 
converting their predominantly human-based 
environments to machine-based platforms. 

What happened to the work of quality profession-
als over these past two decades? It too has shifted 
substantially as we have adopted new approaches. 
For example:
 + Improved statistical software has influenced  

quality analytics and supported the Six  
Sigma movement.

 + The extensive availability of data related to cus-
tomer complaints and interactions at touchpoints 
makes it possible to understand preference trends 
and react to quality issues almost in real time.

 + More sophisticated statistical methods and com-
puter software are integrated to enhance causal 
structure investigations to solve performance 

There has been evolutionary growth in the size of computing 
power since the transistor was first developed in the late 
1940s. Moore’s Law for Technological Progression is used  
to describe this growth as a “doubling function” of power  
in computing every two years.
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TA B L E   1

Aligned view of changes in industry and quality approaches
Period Summary description Quality Summary description

Industry 1.0—
Prior to 1890

 + Humans harness water and steam power  
to build industrial infrastructure.

 + Crude machines gain productivity over 
independent craft work.

 + Increased output is achieved using 
mechanical advantages.

 + Work focuses on performing tasks faster  
and more consistently.

 + Transportation/moving goods occurs  
more frequently.

Quality 1.0

 + Quality is assured through measurement  
and inspection.

 + Production volume is emphasized rather  
than quality.

 + Inspection does not focus on cost reduction, 
eliminating wastes, or loss and inefficiency.

 + Work conditions are not important; maximizing 
worker productivity takes precedence.

Industry 
2.0—1890  
to 1940

 + Electricity powers industrial machines.

 + Performance capability gains occur through 
application of new mechanisms.

 + Scale of automation becomes broader 
as motor size can be varied to fit specific 
circumstances.

Quality 2.0

 + Maximizing productivity continues to be the 
primary focus.

 + Adherence to standards that reflect the minimally 
acceptable quality level is prevalent.

 + Financial quality is measured based on scrap  
and rework.

 + Labor performance is used  
to measure productivity.

Industry 
3.0—1940  
to 1995

 + Computer power provided to workers  
to increase productivity.

 + Use of information and communication 
technology drives improvements.

 + Human participation in workplaces declines.

 + Stand-alone robotic systems replace  
manual work.

Quality 3.0

 + Quality is a business imperative.

 + Meeting customer requirements (customer 
satisfaction) is emphasized.

 + Continual improvement is applied.

 + Gains in productivity occur by stabilizing highly 
efficient processes, standardizing work and 
involving all workers in the activities that  
create quality.

 + Standardization activities (ISO 9001) and 
achieving business excellence through 
organizationwide assessment (such as the Baldrige 
Criteria for Performance Excellence) emerge.

Anticipated 
changes 
that will 
occur during 
Industry 
4.0—1995  
to present

 + Integrated cyber-physical interfaces 
automate working environments.

 + Automated processes deal with  
end-to-end systems.

 + Humans serve only in positions where human 
judgment cannot be automated and human 
interactions cannot be simulated.

 + Machines learn to learn (artificial 
intelligence).

Quality 4.0

 + Digitization is used to optimize signal feedback 
and process adjustment, and adaptive learning 
supports self-induced system corrections.

 + Quality shifts its control-oriented focus from the 
process operators to the process designers.

 + Machines learn how to self-regulate and manage 
their own productivity and quality.

 + Human performance is essential; the emphasis 
shifts from production to system design and 
integration with the business system.
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problems. By reducing reliance on professional statisticians, 
this development also has driven the broad acceptance of Six 
Sigma across all organizational functions and dimensions  
of society.

Understanding the effects
The current predominant technology trends related to the 
digitization of society are big data and AI. Big data have evolved 
as the world becomes more connected and software applica-
tions begin to record more user interactions as a result of “links” 
(LinkedIn) and “likes” (Facebook), which allow cross-referencing 
of individual choices regarding consumer preferences. 

Amazon has been most visible in applying these methods to 
its online purchasing model, which has evolved from a home 
shopping network to a worldwide portal for goods and services. 
Even political elections have been influenced by the ability 
to access and manipulate massive databases. AI has been 
combined with big data to make search engines more efficient 
by using pattern recognition and rule-based logic derived from 
the choices people make, and used to gain deeper insights to 
derive personal preferences.

The growth of big data is not surprising. There has been 
evolutionary growth in the size of computing power since the 
transistor was developed in the late 1940s. Moore’s Law for 
Technological Progression is used to describe this growth as  
a “doubling function” of power in computing every two years.3 

This powerful computing technology now is available to 
almost everyone through transformational changes, such as 
mobile phones becoming mobile computing platforms. Access 
to complete information is available at our fingertips wherever 
we can connect to the internet, which is almost everywhere. In 
the first decade of this century, the transition to digital technol-
ogy became so complete that it can be considered ubiquitous.

Industry 4.0 is built on the framework that internet connec-
tivity through wireless telecommunications permits integration 
of diverse types of devices (such as home appliances, auto-
mobiles, industrial platforms and merchandise markets) for 
business or personal purposes. Digital signals now are influenc-
ing almost every aspect of our lives, as demonstrated by:
 + Performing diagnostics on remote elevators.
 + Restaurant food delivery by courier.
 + Establishing environmental settings before arriving home.
 + Starting and warming cars remotely on cold winter days.
 + Doctors receiving secondary opinions on medical test data 

from off-site colleagues.
 + Surgeons receiving advice from “master doctors,” who  

are highly specialized in a procedure or a particular  
diagnostic field. 
How does this affect the quality profession? One visible 

trend is the rise of a new related job: data scientists. Data 

scientists use data management tools and soft-
ware to explore affinities among measurements 
from massive online databases (often stored in 
the cloud) by using predictive analytics. These 
evaluations support organizational decision making 
based on predicted outcomes, which provides 
insights, not possibilities, for the future. Clearly, 
technology has enabled the widespread applica-
tion of statistical thinking.

But what is the implication of this shift in tech-
nology access for the quality profession? Generally, 
academic research is the primary source of new 
approaches to industrial engineering and statistics. 
Now, the curricula for those fields incorporates 
systems-thinking and data science for industrial 
engineering and statistics students, respectively. 
Sometimes, these areas are established as indepen-
dent fields of study. 

There is a growing need for organizations to 
divide their data analytics resources into two 
compartments—developing strategic insights and 
market positions (data science) and managing 
daily routine operations (quality). This arrangement 
challenges the perception of the value of quality 
management and raises questions regarding the 
importance of “little data analysis,” which focuses 
on real-time, data-based investigations of prob-
lems’ causalities and ensuring consistent quality is 
produced by a stable process. 

Many of the control mechanisms in this daily man-
agement system can be enabled through robotics or 
other types of automation that use sensor systems, 
data monitors or telemetry. These systems are 
supported by AI systems that feed corrective action 
signals through an adaptive feedback mechanism 
for changing production system settings.

The evolution of quality
Why do we still need quality professionals? Did the 
quality profession become perceived as unim-
portant because digitized technology can replace 
it? What can we do to change this perception and 
reshape our profession in the coming two decades? 
How can we convince decision makers that auto-
mated little data analytics do not replace quality 
professionals and big data? 

Joseph Juran declared in his important “Last 
Word” speech that the 21st century would be the 

“century of quality!”4 We must act to ensure the truth 
of his prediction.
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Let’s begin by clarifying the roots of how quality profession-
als think and work. We’ll compare the histories of industry and 
quality to understand how our principles, methods and tools 
have matured over time. Quality 4.0 will be shown to be the 
appropriate companion to Industry 4.0. As in previous develop-
mental periods, this relationship between industrial advances 
and quality developments is interactive and it operationalizes 
these changes using an aligned approach, which is described 
briefly in Table 1 (p. 27). 

Here are some key considerations to bring the maturing of 
industry and quality into context:
 + Quality 1.0 dates back thousands of years and describes the 

earliest roots of the quality profession.
 + The idea of Quality 2.0 emerged from the Industrial Rev-

olution. This period often is referred to as Taylorism, as 
described by Fredrick W. Taylor in his 1911 book, Principles of 
Scientific Management.5

 + Quality 3.0 evolved from the time of Taylor to the end of the 
20th century and was stimulated by Walter A. Shewhart’s 
interpretation of the advancements in physics discovered 
during his lifetime. He pragmatically applied them to the 
production environment in his 1931 book, Economic Control 
of Quality of Manufactured Product,6 which became the 
cornerstone of Quality 3.0. This period represents the analog 
equivalent of the current digital transformation.

 + Quality executives now must cope with the rein-
vention of research and development practices. 
Quality thinking must be incorporated into the 
design of holistic business systems that support 
productive operations. Furthermore, the reforma-
tion of quality competence among professional 
staff members must prepare them for full partici-
pation in this digitally enabled management age.

Insights about the future
The emerging path forward for the quality commu-
nity must extrapolate these lessons. What will be 
the job of the quality professional in 20 years, and 
what methods will be employed then? The following 
three conjectures are based on observations of the 
current state:
1. The emphasis will shift from the operationally 

oriented task of creating and executing a quality 
strategy to more holistically applying quality as 
a strategy across the entire organization. Quality 
thinking will equal financial thinking in organi-
zations’ operational management systems, as 
demonstrated by and documented as the Toyota 
Management System, which goes beyond the 
well-known Toyota Production System.7

2. The distinction between quality professionals and 
data scientists will be replaced by a new approach 
that might be called “collaborative analytics.” It 
will merge all continual improvement activities 
into an integrated, cross-functional, organization-
wide method driven by a structured, scientific 
approach to problem investigation, diagnosis  
and remediation. 

Additionally, collaborative analytics will give 
equal credence to the technological aspects of 
the production system and the human aspects 
of the administrative system. Research regarding 
such a system has been underway since 2014 by 
the International Academy for Quality.8

3. The tools of data analytics will mature to incorpo-
rate a new way of conducting exploratory data 
analysis. This will combine big data methods for 
identifying interesting rational subgroups (or, as 
W. Edwards Deming described, an enumerative 
approach) with little data methods for determin-
ing potential causes and detailed patterns that 
might exist in historical data sets—what Deming 
called an analytic approach.9 

Many new analytical methods will be associ-
ated with this change. James Duarte, for example, 

Collaborative analytics will give equal credence to the tech-
nological aspects of the production system and the human 
aspects of the administrative system. 
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has proposed seven analysis tools that can be used for data 
probing and other methods to use data more efficiently.10 

Another technique might be labeled “passive design of 
experiments,” where statistical computing systems analyze 
natural interrelationships among multiple factors in a large 
data set.

Focusing on the future
Perhaps the rate of change has been too fast for us to com-
prehend what will occur in the next two decades. Information 
storage is doubling every two years, mirroring technological 
advances. These two factors increase information access and 
processing speed, and their combined effect is multiplicative. 

The quality community now faces the same circumstances. 
Although a specific path may not be totally predictable at this 
point, there are known factors that improve our forecasting 
ability. Most importantly, we must develop a strategic approach 
that organizations can implement to sustain success while we 
focus on enhancing our methods and toolkits. 

We will thrive, rather than merely survive, if we learn how to 
gain greater insights from collected data and design quality 
systems that fit our organizations specifically, rather than copy-
ing and pasting approaches from the past. These are essential 
elements for us to master to embrace and leverage these 
turbulent times of digital transformation. 

Many of the control mechanisms in this daily man-
agement system can be enabled through robotics  
or other types of automation that use sensor  
systems, data monitors or telemetry. 

EXPAND YOUR LEARNING 
WITH ASQ JOURNALS!

Subscribe now to access the newest 
research and technical instruction in a 
number of specialized areas, including 
engineering, teams and leadership, software, 
and Six Sigma. ASQ members receive 
discounted subscription rates, and Senior 
and above members can choose any one 
of these as their extra member benefit.

Go to asq.org/pub/ or call 800-248-1946 
to subscribe or modify your membership 
benefits today.

QUALITY  
ENGINEERING

VOLUME 31 | NUMBER 1 | JANUARY–MARCH 2019

ENGINEERINGENGINEERINGENGINEERINGENGINEERINGENGINEERINGENGINEERINGENGINEERINGENGINEERINGENGINEERING
Methods, challenges and case studies for industrial applications

ISSN: 0898-2112

People | Pride | Performance

April 2018  |  www.asq.org/pub/jqp
Vol. 41, No. 1

The Journal for

Quality and
Participation

Lead Yourself Before 
Leading Others

Resolve Stalemates 
With Collaboration

Take Human Factors 
Into Account

Rising
Above the

Maze

V O L U M E  T W E N T Y  •  I S S U E  T H R E E  •  J U N E  2 0 1 8

Software Quality
Professional

www.asq.org

Trust Issues in ERP Implementation: 
Modeling and Analysis
Subhas C. Misra, Sandip Bisui, and Gautam Mahapatra

A Cloud Storage Service Quality Trust Model
Xiaotong Liu, Edoardo Rubino, and Victor R. Prybutok 

Blockchain for Supply Chain: Improving 
Transparency and Efficiency Simultaneously
Morgan C. Benton, N. M. Radziwill, A.W. Purritano, and 

C. J. Gerhart 

Cryptocurrency and Blockchains in Emerging Economies
Sean Button 

Lead Yourself Before 
Leading Others

Resolve Stalemates 
With Collaboration

Take Human Factors 
Into Account

F E AT U R E
QUALITY 4.0

QP30 March 2019  ❘  qualityprogress.com

http://qualityprogress.com


G R E G O R Y  H .  W A T S O N

 

He received the George L. Smith Award from IISE for
Excellence in Engineering recognizing his international work
promoting Industrial Engineering and is a co-founder and
Honorary Member of the Asian Network for Industrial
Engineers. 
 
He has received over 40 awards and honarary memberships
recognizing his work. Most notably, he was the first Non-
Japanese and the only Westerner to receive a Demig Medal
from the Union of Japanese scientists and engineers - The
W. Edward Demig Award for dissemination and promotion
(overseas). 
 
Other notable awards he has received include:
- ASQ Distinguished Service Medal
- Founders Medal from the International Academy for
Quality
- Georges Borel Medal from the European Organization for  
 Quality
- C. Jackson Grayson Medal from the American Productivity
and Quality Center.

 
E D U C A T I O N

 
 

 
A W A R D S

Gregory H. Watson has both MSIE and PhD Degrees from
the IEM Department of OSU. While a student at OSU he was
inducted into Phi Beta Kappa, Sigma Xi, Tau Beta Pi and
Alpha Pi Mu honor societies. 
 
Dr. Watson is a Past-President and Fellow of the American
Society for Quality (ASQ) and Past- President and Honorary
member of the International Academy (IAQ) for Quality. In
addition, he is a Past-Senior Vice President and Fellow of
the Institute for Industrial and System Engineers (IISE).

 
A C H I E V E M E N T S

His speciality areas in industrial engineering include quality
and reliability engineering, value engineering and statistical  
engineering. Dr. Watson was teh inistiator and designer of
the original Lean Six Sigma training program developed by
the ASQ based on the work of Motorola. 
 
He has been recognized by the European Federation of
National Engineering Institutes as a lifetime systems and
Industrial Engineer (European Engineer (EUR Ing)). 
 
Dr. Watson is the author of 12 books and over 600 articles,
speeches and papers on topics related to his speciality
areas. 


	0-BES e-Book - Revitalizing Quality in Africa - May 2019 - Watson.pdf
	1-NQI Conference - Leadership through Quality - Watson - 2019
	2-NQI Conference - BIG Q and little q - Watson - 2019
	3-NQI Conference - Defining Quality when Consumers Dominate - Watson - 2019
	4-NQI Conference - Digitization and Quality Management - Quality 4.0 - Watson - 2019
	5-NQI Conference - Foundations of Quality - QA and QC - Watson - 2019
	6-NQI Conference - Quality Management Delivers Assurrance to Customers - Watson - 2019
	7-NQI Conference - Quality Improvement - The 1,000-Mile Safari - Watson - 2019
	8-Appendix
	9-QP - The Ascent of Quality 4.0 - Watson - March 2019
	10-Greg Watson profile



