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Course Title: TQM

Course Code : BBA-325 Credits : 03
Semester End Exam Hours (SEE) : 03 CIE Marks : 90
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% Course Learning Outcomes (CLOs): Upon completing this course, students should be
able to

CLO1| Understand meanings and need for quality , Evolution of quality , Definitions of quality, Analyse
dimensions of product and service quality , Basic concepts of TQM, TQM Framework |,
Contributions of academicians like Deming, Juran and Crosby , Barriers to TQM , Customer
focus , Customer orientation, Customer satisfaction, Customer complaints, Customer retention.

CLO2 | Get insights on Leadership, Quality Statements, Understand Strategic quality planning, Quality
Councils, Employee involvement, Motivation, Empowerment, Team and Teamwork, Recognition
and Reward, Performance appraisal, Continuous process improvement , Know PDCA cycle, 5S,
Kaizen , Supplier partnership , Partnering, Supplier selection, Supplier Rating.

CLO3| Understand the seven traditional tools of quality, New management tools — Six sigma: Concepts,
Methodology, applications to manufacturing, service sector including IT , Conceptualization off
Bench marking , Reason to bench mark, Bench marking process , FMEA — Stages, Types, TQM
TOOLS, Quality Circles , Cost of Quality, Analysing Quality Function Deployment (QFD),
Taguchi quality loss function — TPM — Concepts, improvement needs , Performance measures

CLO4 Understand Benefits of ISO Registration—ISO 9000 Series of Standards—Sector-Specific
Standards—AS 9100, TS16949 and TL 9000- ISO 9001 Requirements, Understand
implementation—  Documentation—Internal ~ Audits—Registration-  ENVIRONMENTAL
MANAGEMENT SYSTEM: Acquire knowledge on Introduction—ISO 14000 Series Standards—
Concepts of ISO 14001—Requirements of ISO 14001— Benefits of EMS.




+ Course plan specifying Topics, Teaching time and CLOs

Sl. no Topic Hours CLOs

1 Quality, Dimensions, Concepts, TQM Framework, 06 CLO1

Academicians’ contribution, Customer focus, orientation, CLO2
satisfaction, complaints and retention.

2 Leadership, Strategic quality planning, Quality Councils, , 06 CLO1
Motivation, Team and Teamwork, Performance appraisal, CLO2
PDCA cycle, 5S, Kaizen, Supplier partnership CLO3

3 Tools of quality, New management tools, Methodology, 05 CLO1
applications to manufacturing & service sector, Bench CLO2
marking ,

4 Bench marking process, FMEA — Stages, Types, TQM 05 CLO2
TOOLS, Quality Circles , Cost of Quality,

5 Quality Function Deployment (QFD), Quality loss function , o7 CLO1
TPM Concepts, improvement needs , Performance measures CLO2

CLO3

06 ISO Registration—ISO 9000 Series of Standards—Sector- 06 CLO2
Specific Standards— AS 9100, TS16949 and TL 9000 ISO CLO3
9001 Requirements.

07 | Documentation, Internal Audits, Registration, Environmental CLO2
Management System 07 CLO3

CLO4

« Course plan specifying content, CLOs, co-curricular activities (if any), teaching
learning and assessment strategy matching with CLOs

Week Course Content Teaching-Learning Assessment CLOs
Strategy Strategy
1 INTRODUCTION: Introduction, Need for | = Lecture = Question & Answer CLO1
quality, Evolution of quality, Definitions of | =  Discussion (Oral) CLO2
quality: Product Quality & Service Quality, | =  Assignment = Written Test

Quantification of Quality, Dimensions of
product and service quality, Basic concepts
of TQM, TQM Philosophy.

2 TQOM Framework : TQM Basic Concepts, | = Lecture = Question & Answer CLO1
Framework, Contributions of Deming, Juran| =  Discussion (Oral) CLO2
and Crosby, Barriers to TQM, Customer *  Exercise = Class Test
focus — Customer orientation, Customer = \Written Test

satisfaction, Customer complaints, Customer
retention, Tools used for Collecting
Customer Complaints & Solve Customer

Compliants.

3 TQM PRINCIPLES: Quality Statements, | =  Lecture = Question & Answer CLO1
Strategic  quality  planning,  Quality | = Discussion (Oral)
Councils,. Continuous process | =  Exercise »  Written Test

improvement — PDCA cycle, 5S, Kaizen —
Supplier partnership — Partnering, Supplier
selection, Supplier Rating.




4 Performance appraisal: Appraisal | = Lecture Question & Answer CLO2
Process,  Appraisal Formats, CPI | = Discussion (Oral)
(Continuous ~ Process  Improvement), Written Test
Process Model, PDSA Cycle, 5S
Housekeeping, Supplier Partnering &

Supplier Partnership.

5 TOOLS & TECHNIQUES: The seven | = Lecture Question & Answer CLO2
traditional tools of quality, House of | = Discussion (Oral)
Quality, New management tools — Six Written Test
sigma: Concepts, Metric & Methodology,
applications to manufacturing, service
sector including IT.

6 | Bench Marking Why benchmark is = Lecture Question & Answer CLO2
important, use of bench marking, Reason to *  Discussion (Oral) CLO3
bench mark, Bench marking process, Stages, * Assignment Class Test
Types of  Benchmarking, Financial Written Test
Benchmarking, Performance Benchmarking,

Product Benchmarking, Financial
Benchmarking, Functional Benchmarking.

7 Quality Circles: Cost of Quality, Quality | =  Lecture Question & Answer CLO1
Function Deployment (QFD) — Taguchi = Discussion (Oral) CLO?
quality loss function — TPM — Concepts, = Problem Solving Written Test
improvement needs — Performance .
measures, 1SO Series, Internal Monitoring,

PDCA Approach.

8 Quality Assurance: Concepts of Quality | = Lecture Question & Answer CLO2
Assurance, Formulating Quality Control & | *  Discussion (Oral) CLO3
Manufacturing ~ Procedures,  Quality | *  Assignment Class Test
Assurance Manual, Quality Motivation, Written Test
Quality Assurance, Quality Assurance on
Products, Quality Assurance on Services

9 Series of Standards: Benefits of ISO | = Lecture Question & Answer CLO2
Registration—ISO 9000  Series  of | * Discussion (Oral)
Standards—Sector-Specific Standards—AS Whritten Test
9100, TS16949 and TL 9000- I1SO 9001
Requirements—Implementation.

10 | ENVIRONMENTAL MANAGEMENT | = Lecture Question & Answer CLO2
SYSTEM: Benefits of EMS, Global | = Discussion (Oral)

Benefits, Organizational Benefits, Written Test
Performance to Environment,
Requirements for Environment,

Environment & Business, Elements of
Environment, Environmental Protection
Process, Managing Environment,
Environmental  Policy, Environmental

Auditing.




1 Registration: Needs for Registration, Lecture Question & Answer CLO2
Registration for Quality Assurance, Quality| Discussion (Oral)
Standards and  Improvement, Quality Problem Solving Class Test
Standards, Introduction to ISO 14000 Series Written Test
Standards—Concepts of SO 14001—
Requirements of ISO 14001— Benefits off
EMS.
12 Leadership & Team Development Lecture Question & Answer
Leadership roles, Roles of Senior Discussion (Oral)
Management, Strategic Quality Planning, Assignment Class Test CLO1
Quality ~ Statements:  Vision, Mission, CLO2
Quality Policy, Employee Involvement,
Employee Motivation and Theories,
Maslow’s Hierarchy of needs, Teams &
Teamwork, Types of Team, Elements of
Team, Stages of Team Development,
Recognition & Reward, Input-Output
Model.
13 Total Productive Management (TPM): Written exam Written exam CLO1
Predictive Maintenance, Importance of MCQ test MCQ test CLO?2
TPM, Features of TPM, Predictive Presentation Oral test CLO3
Maintenance, TPM Philosophy, FMEA
Model, Benefits & Procedures of FMEA,
Inputs & Outputs, Rating Scale, FMEA
Team & Documentation, Total Productive
Maintainance
14 Quality Function Development: QFD as a Lecture Question & Answer CLO1
Planning Tool, QFD Team, Benefits of QFD, Discussion (Oral)
House of Quality, Relationship Matrix, Steps in Assignment Class Test
Building House of Quality, Quality Loss Written Test
Function, Types of QLF, Nominal as the Best,
Smaller the Better, Larger the Better.

15 |Quality System: Overview and evolution of Written exam Written exam CLO1
series of standards, Scope & Purpose of ISO MCQ test MCQ test CLO2
standards, Internal Auditing, Benefits of *  Presentation Oral test CLO3
Standards, Different Clauses, Management
Responsibility, Contract review, Design
Control, Documents Control , Purchasing,

Product Identification and Traceability.
16 Environmental Standards: Lecture Question & Answer CLO2
ISO 14000, 1SO 14000 Series Standards, Discussion (Oral) CLO3
Environmental Auditing (EA), Problem Solving Written Test

Environmental Performance Evaluation
(EPE), Environmental Aspects in Product
Standards (EAPS), Environmental Labeling

(EL), and Life- Cycle Assessment (LCA).




17

Product Evaluation Standards:
Environmental ~ Aspects in  Product
Standards, Guide 64 EAPS Guide,
Environmental Labelling, , 14020 Basic
Principles, 14021 Self Declaration, Testing
& Verification, Symbols, Third Party, Life
Cycle Assessment, Principles & Framework,
Impact Assessment, Improvement
Assessment

Lecture
Discussion
Exercise
Assignment

Question & Answer
(Oral)

Class Test

Written Test

CLO2
CLO3




Assessment and Evaluation
1) Assessment Strategy: Group Discussion, Class tests, Case Study, Term Paper,

Presentation.

2) Marks distribution:

a) Continuous Assessment:

e Class attendance is mandatory. Absent of 70% classes; disqualify the student for
final examination only authority recommendation will be accepted with highly
reasonable causes.

e Late submission of assignments is not allowed. Late submission of assignments
will be only taken with highly reasonable causes and 20% mark will be deducted.

e To pass this course student will have to appear mid-term and final examination.

b) Summative:

s CIE- Continuous Internal Evaluation (90 Marks)

Bloom’s Category | Test | Assignments Quiz External Participation in
Curricular/ Co-curricular
Activities
Marks (out of 90) | (15) (15) (15) (15)
Remember 05 Bloom’s Affective Domain:
Understand 05 06 07 (Attitude or will)
Apply 05 Attendance:15
Analyze 10 08 Copy or attempt to copy: -
Evaluate 05 09 10 _
Create 10 Late Assignment: -10
05

s SEE- Semester End Examination (60 Marks)

Bloom’s Category Test
Remember 10
Understand 10
Apply 10
Analyze 10
Evaluate 10
Create 10




3) Make-up Procedures: Dates for exams will be strictly followed. No makeup exam
(Normal case), for exceptional case university rules and regulation should be
followed.

Recommended Books:

1) Recommended Readings:

2) Supplementary Readings:
Understanding Economics, 3rd Edition, by Mark Lovewell, Khoa Nguyen and
Brennan Thompson.

TEXT BOOK:
1. Dale H.Besterfiled, et at., “Total Quality Management”, Pearson Education Asia, Third Edition, Indian Reprint (2006)

REFERENCES:

1. James R. Evans and William M. Lindsay, “The Management and Control of Quality”, 6th Edition, South-Western
(Thomson Learning), 2005.

2. Oakland, J.S. “TQM - Text with Cases”, Butterworth - Heinemann Ltd., Oxford, 3rd Edition, 2003.

3. Suganthi,L and Anand Samuel, “Total Quality Management”, Prentice Hall (India) Pvt. Ltd.,2006.

4. Janakiraman,B and Gopal, R.K, “Total Quality Management - Text and Cases”, Prentice Hall (India) Pvt. Ltd., 2006.
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Definitions and Concept of
Quality

Quality is'a measure of the achievement
off an organisation in terms of customer.
satisfaction.

It means everything that an organisation
does, In the eyes of the customers. It IS
the excellence that Is better than a
minimum standard



QUANITIFICATION OF QUALITY
Q=P /E

P'= Performance E = Expectations Q =

Quality



TQM Framework

QM

Managing the entire organization so that it excels in all dimensions
of products and scrvices that are important to the customer

| |
Philosop" ical Elethent Generic Tools ' Tools of the QC Departhent
® Customér-driven quality u SPC tools : ™ SQC methods :
M Leadership 1. Process flow charts 1. Sampling plans
® Continuous improvement 2. Check sheets - 1. Process capability
A Bmployeepuucipwonmd 3. Pareto analysis and histcgram 2. Process capability
development 4, Cmseandeﬂ'cct(orﬂshbqw)dmms 3. Taguchi methods
& Quick response 5. Run charts ‘B Benchmarking
& Dcquuhtyandprevention 6. Scatter diagrams : M Total preventive
7. Control charts maintenance
® Quality function deployment S
& New scven management tools
1. Affinity diagrm
2. Relationship diagrara
3. Tree diagram
4. Matrix diagram
5. Arrow diagram
6. PDPC .
7. Matrix data analysis diagram
® Failure mode and cfiect analysis




Jeseph M Jurani said “Quality: Is fitness for use or
PUrPOSE”.

ISO 9000:2000 defines “Quality is the degree te Which a set of
iInherent characteristics

fulfills reguirements™.

Bill' Conway: defines quality; as “Development, manufacture,
administration and distribution

off consistently’ low: cost products and services that customers need
and want



W. Edwards Deming defines it as “A predictable degree
off uniformity: and dependability.

at low cost and suited to market”.

According to Broth “Quality. is the degree off excellence at
an acceptable price and control

of variability: at an acceptable cost™

According to Sarkar, “Quality of a product or Sservice IS
the ability: off the product or service

to meet the customers’ requirements'.



Why do We Need Quality.

Goodwill and high productivity.

Satisfaction and Happiness

Capturing the market.

Minimising the cost as well as losses.

Maximising the profit.

Recognising the role of everyone in the organisation.
Fixing a common goal for the entire organisation.

Emphasising teamwork amoeng the staff.
Establishing performance measures for the employees.
Betterment of employees.

Increased viability.



Quality Circle:

Quality circle canrbe described as a small group of:
employees of the same work area, doing

similar'work, that meets veluntarily: and regularly. to
identify, analyse and resolve work related

problems. Every members of the circle participating in
the activities, utilizing preblem

solving technigues to achieve control or improvement in
the work area and alse help and

mutual development in the process.



Tihe concept off Quality circle isibased on
“respect for the human individual™ asi against

the traditional' assumption based on suspicion
and mistrust between management and Its

employees. Quality circle built mutual trust and
create greater understanding between and

the workers. Cooperation'is the key element in
IS operation.



Concept of Quality Circle:

[ihe concept of Quality Circle is central to, QM and it
ensures stafifi participation in

full' measure towards achieving the targeted goals of the
organisation

o A Quality circle is'a small group off people which meets
regularly for selving problems

e [hey are helpful'in developing team spirit in the
organisation as well'as lead to improved

organisational’ culture



Quality Assurance:

Quality: assurance refers to activities or steps under
taken before and during the process of

reaching the outputs/products. It s proactive and
anticipatory. Generally standards and procedures

are clearly defined in advance and the personnel are
trained to be able to meet them.

Its concern Is to prevent faults occurring in the first
place. Quality is designed into the process

to attempt to ensure that the output IS produced to a
pre-set criteria/norm



Presently, customer'demand for higher quality: and reliability. It has
been felt that even a

single defect whatever may: be the reasons, result infeconomic 10ss.
These reasens have

necessitated the need for: total guality: and reliability, programmes to
cover wide spectrum of

functions and various areas of product design, production system
design, through various

states of materials, manufacture and commitment to efficient
maintenance; and operation of

the system as a whole.



One of the most widely used paradigms

for Quality' assurance management is the
PDCA

(Plan-Do-Check-Act) approach. It is also
Known as the Shewhart cycle.

Finally, quality assurance is the process of
Verifying whether products or services
meet the customers reguirements or not.




Responsibilities of Quality Assurance
Department

Plan, Deyvelop and establish quality: policy.

To assure that products of prescribed specification reaches to the
CUStomers.

Regularly evaluate the effectiveness of the quality: programmes.
Conduct studies and investigations related to the guality: problems.
Liaise with different department, in and outside the organization.
Organize training programmes on quality.

Plan and coordinate vendor guality surveys andi evaluate their
results.

Developr quality: assurance system and regularly: evaluate its
effectiveness.



Cross Function For Quality Management

Product
Planning

Manufacturing Quality
(incl. Q.C. and Assurance
Inspection)

Product
Design

: Production
Proparations

Personnel and
Office control

Concept of Cross function for Quality Management.




Quality Assurance System

Formulate Quality: Control and and manufacturing procedures.
Percentage checking be decided.

Procedures and norms for plant performances as regards to guality.
be developed.

Rejection analysis and immediate feedback system for corrective
action.

Prepare a manual for quality. assurance.

Formulate plans for quality improvement, quality motivation and
guality: awareness'in

the entire organization.



During this session, we have discussed the
concept of quality, quality circle and quality
assurance. on product or service quality. And
learned that quality management is the result of
guality planning, gquality. assurance, quality control
and quality improvement. Some terms like Kaizen,
5S and 6/ Sigma are hugely important



BARRIERS IN TQM IMPLEMENTATION

: Management does not allocate
sufficient time and resources for TOM implementation. The purpose
IS not clearly, consistently communicated to all personnel.
Management's compensation Is not linked: to quality goals such: as
failure costs, customer complaints, and cycle time reduction.

: Even individuals resist
change; changing an ordganization’s culture is much more difficult
and may reguire as much as 5 years or more. Exhortations,
speeches, slogans are effective only in the short run.

Absence of two-way communication of ideas
during the development of the plan and its implementation.

llack of continuous training and education.
Inadeguate use of empowerment and teamwork.



llack of employee involvement.

“‘Non-cooperation of first-line managers
and middle management.

<‘Lack of clarity in vision.
<« Emphasis on short-term results.




Setting of unmanageable, unrealistic goals.
Bureaucratic system.
TQM is considered as a quick-fix solution to current problems.

Tireating suppliers;as adversaries te be manipulated, taken
dadvantage of Adversarial relationship between workers/unions
and management. Motivating employees through fear of
punishment.

Failure to continually improve. Tendency: to sit back and rest
on one’s laurels. Rigidly: sticking to one "success formula’. Lack
Of access to data and results. Paying inadequate attention to
internal and external customers. Ineffective measurement
technigues for key: characteristics of the organization. Inability
to understand the changing needs and expectations of
customers. Absence of effective feedback mechanism



THE CUSTOMERS

Iihe most important people in the Business

Not dependent on the erganization, but the organization
depends on them.

Not an' interruption te' work but are the purpose of: It.

Doing a favor When they seek business and not Vice-
V/ersa.

A part of business, not outsiders and they are life blood
of the business

People who come with their needs and jobs
Deserve the most courteous and attentive treatment.



TYPES OF CUSTOMERS

Internal Customer: [he customer inside
the company. are called internal customers

External Customers: An external
customer Is the one who used the product
Or' Service or Who purchase the products
Or service or who: influences the sale of
the product or service:




CUSTOMER SATISFACTION

The Customer Is the King - Emphasized by
Today's Buyers Market. TQM's Purpose is
meeting or exceeding customer
expectations, so that the customers are
delighted. The customer satisfactions must
be the primary goal of any: organization.



Customer satisfaction model

Jieboul’'s Model of customer satistaction as
shown in figure

From the above diagram it is understood
that the company: should: strive for
Increasing the intersection portion I.e.
Customer Satisfaction



Customer satisfaction model

COMPANY OFFER

CUSTOMER SATISFACTION

CUSNNER




SOLVE CUSTOMER COMPLAINTS

Complaints can be collected from all sources (letters, phone -calls,
meetings and Verb inputs)

[Develop: procedures for complaint resolution; that include
empowering front-line personnéel.

Analyze complaints, but understand that complaints do not always
fit Into new: categories Work to: identify, process and’ material
Variations and then eliminate the root cause:

When' a survey response IS received, a Senior manager should
contact the customer and strive to resolve the concern.

Establish customer satisfaction measures and constantly: monitor
them.

Communicate complaint information; as well as the result of all
Investigation selution, to all' people in the erganization: .



Contd.

Provide a monthly complaint report to the
guality council for their evaluation and needed,
the assignment of process Improvement teams.

Identify. customer's expectations beforehand
rather than afterward through complaint
analysis.



CUSTOMER RETENTION

More powerful and effective than customer
satisfaction It IS the process of retaining the
existing customer

Customer care can be defined as every: activity
Which occurs within the organization that
ensures that the customer is' not only satisfied
but alse retained.



SIGNIFICANCE OF CUSTOMER RETENTION

60% of organizations future revenue will come from existing
customers

2% Increase In customer retention has 10% decreases Iin operating
COSt.

96% of unhappy. customers do not complain but 3' times likely to
convey. to other customers about their bad experience.

91% of unhappy: customers never purchase goods and services from
yOu.

It costs 5 times more to attract the custemer than retaining the
existing custemer.

Customer retention creates customer loyalty: and moves customer
satisfaction to a next levell called customer delight.



TOOLS USED FOR COLLECTING CUSTOMER
COMPLAINTS

Comment card - LLow cost method, usually attached to warranty.
card

Questionnaire - Popular tool, costly and time consuming - by mail
or telephone preferably: multiple choice questions or a point rating
system (1 to 5) or (1 to 10)

Customer Focus groups - Meeting by a representative of the
company. with the group of customers. Imprint analysis IS an
emerging technique to obtain intrinsic' feelings using customer
meetings, word associations, discussion, relaxation technigues etc.

Phone - Toll free Telephone numbers
Customer visits - Visit customer's place of business.
Report cards - Usually, send to customer on a quarterly basis.



TOOLS USED FOR COLLECTING CUSTOMER
COMPLAINTS

The internet and computer - It includes newsgroups,
electronic bulletin'board mailing lists,

Employee feedback.

Mass Customization - Capturing the voice of
customers using data of what customer want instead of:
what custemer is thinking about buying and
manufacturing exact what they want.



Questions for Self-Assessment

1. Define the “Quality management™.

2. Explain the term “Quality Circle”

3. Explain the term “Quality Assurance”.

4. Explain the concept ofi Quality management.
5. Why do we need Quality? Explain; it.

6. What are the responsibilities of guality:
assurance department




Glossary

Quality: In'simple terms guality mean degree of
excellence.

Quality Control: The set of procedures: used to achieve
guality Is known as guality’ control.

Quality Circles: It is a small' group of people meeting
regularly to solve the problem.

Quality: Assurance: Quality: Assurance is the maintenance
of a desired level of quality: In a service or product,
especially’ by means ofi attention to every stage of the
process of delivery or production.



Quality: Planning: Quality Planning is the process of
identifying the quality standards

relevant to the project and deciding hew. tormeet them.

Quality Improvement: It is the purpoeseful change ofi a
Process to Improve the confidence

or reliability of the outcome.

Total Quality' Management: It is a continlUoeus process to
ensure maximum customer satisfaction

and delivering guality: products and services to the
CUStomers.



TOTAL QUALITY MANAGEMENT

“MUST KNOW?” CONCEPTS for Technical hands




Sequence of: presentation

Introduction

Three Quality Gurus

Commonality of Themes of Quality Gurus
DIFINITION OF QUALITY

Five Approaches oft Defining Quality.
System Approach for TQM

Tiriangle of wisdom

TQO HRM

Customer: Satisfaction

Indicators for Customer: Satisfaction
Cost of Quality

Benefits of TOM

Conclusion



INTTRODUC THON TO QM

What 1s HQM?
TQM Is the Integration of all functions and processes within an
organization In order to achieve of

the quality of goods and services. The goal IS customer
satisfaction.

“ No doubt , humans are always deficient”
(Al-Quran)



The Three Quality Gurus

Deming: the best known of the “early” pioneers, is

credited with popularizing quality control in Japan in early
1950s.Today, he IS regarded as a national hero In that
country and Is the father of the world famous Deming prize

for guality.




JURAN

Juran, like Deming was Invited to Japan in 1954 by the
union of Japanese Scientists and engineers.

Juran defines guality as fitness for use In terms of design,
conformance, availability, safety and field use. He focuses
on top-down management and technical methods rather than
Worker pride and satisfaction.



Philip Croshby: author of popular book Quality
IS Free. His absolutes of guality are:

Quality: Is defined as conformance to requirements, not
“ooodness’

The system for achieving quality Is prevention, not
appraisal.

Tihe performance standard Is zero defects, not “that’s close
enough™

The measurement of quality Is the price of non-
confermance, not Indexes.



Commonality: ofi Themes of: @uality, GUKEUS

Inspection Is never the answer to guality Improvement, nor
IS “policing’”.

Involvement of leadership and top management Is essential
to the necessary culture of commitment to quality.

A program for quality requires organization-wide efforts
and long term commitment, accompanied by the necessary.
[nvestment 1R training.

Quality is first and schedules are second.



DIEINTTION OF QUALITY

T'he concept and vocabulary of guality are elusive. Different
people Interpret quality differently. Few can define quality
In. measurable terms that can be proved operationalized.
\When asked what differentiates their product or Service;

The banker will answer’” service”

The healthcare worker will answer “quality health care”
The hotel employee will answer: “customer satisfaction™
The manufacturer will simply answer: “guality product™




EiIve Approaches oft Defining Quality,

Harvard professor David Garvin, in his book
Managing Quality summarized five principal
approaches to define quality.

['ranscendent
Product based

User based
Manufacturing based
\/alue based



T ranscendental view

Tthose who: hold the transcendental view would say “I can’t
define it, but | knowv It when | see it™

Advertisers are fond of: promoting products In these terms.

“\Where shopping Is a plcasure™ (supermarket). “We love to
fly and it shows" (airline).

Television and print media are awash with: such mdefinable
claims and therein lies the problem:

Quality Is difficult to define or to operationalize. It thus
becomes elusive when using the approach as basis for
competitive advantage. Moreover, the functions of design,
production and service may find it difficult to use the
definition as a basis for guality management.



PRODUCT BASED

Quality: 1S viewed as a qguantifiable or measurable
characteristic or attribute. For example durability or
reliability can be measured and the engineer can design to
that benchmark.

Quality Is determined objectively.

Although this approach has many: benefits, It has limitation
as well. Where guality i1s based on individual taste or
preference, the benchmark for measurement may be
misleading.



It IS
Pro

USER BASED

pased on Idea that guality I1s an dividual matter and
ducts that best satisfy their preferences are those with the

nig
Pro

nest quality. This Is rational approach but leads to two
nlems;

Consumer preference vary widely and it 1s difficult to
aggregate these preferences into products with wide appeal.

Thi

s leads to the choice between a niche strategy or a

market aggregation approach which tries to identify those

Pro

duct attributes that meet the needs of the largest number

of consumers.

Another problem concerns the answer to the guestion “Are
quality and customer satisfaction the same?” the answer Is

Pro

bably not. One may admit that a Lincoln continental has

many quality attribute, but satisfaction may be Dbetter
achieved with an Escort.



MANUEACTURING BASED

Manufacturing-based definitions are concerned primarily
with engineering and manufacturing practices and use the
universal® definition of “conformance t0 requirements’.
Requirements or specifications are established by design
and any deviation Implies a reduction In quality. The
concept applies to services as Well' as product. Excellence In
quality Is not necessarily in the eye of the beholder but
rather I the standards set by the organization.

This approach has the serious weakness. The consumer’s
perception of gquality 1s equated with conformance and
hence Is internally focused.



\/alue Based

It Is defined In term of costs and prices as Well as
number. of other attributes. Thus, the consumer’s
purchased decision Is, based on quality at an
acceptable price. This approach: IS reflected In the
popular Consumer Reports magazine which ranks
products and services based on two criteria: Quality
and Value.

The highest quality I1s not usually the best value.
That designation 1Is assigned to the “best- buy™

Product or Service.
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Characteristics of: TOM [_eader:

\isible, Committed and Knowledgeable
A Missionary Zeal

Adqggressive Targets

Strong Drivers

Communication of \VValues

Organization

Customers Contact



TQO HRM

Five Principles are:
Quality/ Work the ISt e
FOCUS on the Customer
Strategic Holistic Approach to Improvement
Cl as a Way of LLife
Mutual Respect and Teamwork




Customer: Satistaction
Three Part System

Customer EXxpe




Indicators for: Customer: Satistaction

Frontling empowerment

Excellent hiring, training, attitude and morale for front line
employees

Proactive Customer: Service system

Proactive management of relationship with customers
Use of all listening posts

Quality requirements of market segment
Commitment to customers

Understanding customer reguirements

Service standards meeting Customers requirements



Cost of: Quality
Three \iews ofiquality Costs

Quality” attributes such' as performance and features cost more In
terms of labor, material, design and other costly resources.

The additional benefits from improved quality do net compensate
for additional expense.

The saving result from less rework, scrap and other direct expenses
related defects.

This Is sald teraccount for the focus on continuous Improvement of
Processes in Japanese firms.



Three \iews of quality Costs

Ahis view IS held by adherents off TOM: philosephy.

Costs nclude not only those that are direct, but also
those resulting from' lost customers, lost market share
and the many hidden costs and foregone opportunities
not 1dentified by Mocdern cost accounting systems.



Quality Costs

QUALITY,

1= 100)2110)0) Rl [
“A stitch in time saves nine”



Types of: Quality, Costs

he cost of quality: Is generally classified into
four categories

Cost of Prevention

Cost oft Appraisal

Cost of Internal Failure
Cost of External Failure



Quality, Costs

(Cost ofi Prevention

Prevention costs Include those activities which remove and
prevent defects from occurring In the production process.

Included are such: activities as guality planning, production
reviews, training, and engineering analysis, which are
Incurred to ensure that poor quality Is not produced.

Appraisal

Those costs incurred to identify poor quality products after
tney occur but before shipment to customers. e.g. Inspection
activity.



Quality, Costs

InternallFailtire
Those ncurred during the production process.

Include such: items as machine downtime, poor guality.
materials, scrap, and rework.

External Failtire
Those Incurred after the product IS shipped.

External failure costs include returns and allowances,
Wwarranty costs, and hidden costs of customer dissatisfaction

and lost market share.



Benefits of: TQIM

Greater: customer: loyalty
Market share improvement
Higher: stock prices
Reduced service calls
Higher prices

Greater productivity



Conclusion

Remember: the earth revolvesiaround the
CUSTOMER. Quality begets customers and
customers beget quality. L.et us all have action
plans to support guality, this will make the

world happy. and earn us the blessing of: God
Almighty.

‘“Actions are direct reflection of:one’s
Intentions” (Al=-Quran)



















































Total Quality
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Engineering
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INTRODUCTION

o Competition is getting harder and becoming global.

o Companies may now have to be more responsive, offer
a better product and keep improving.

o TOM increases customer satisfaction by boosting
guality. It does this by motivating the workforce and by
iImproving the way the company operates.

o In an increasingly competitive market, firms with a
continuous improvement culture and external focus are
more likely to survive and prosper.

o TQM is considered as an important catalyst in this
context.



_——
Quality-Definition

0 Dependent on the people defining it

0 No single, universal definition of quality



——
Few Definitions

1. Conformance to specifications

= Does product/service meet targets and tolerances defined by
designers?

2. Fitness for use
= Evaluates performance for intended use

3. Value for price paid
= Evaluation of usefulness vs. price paid

4. Support services
= Quality of support after sale

5. Psychological
= Ambiance, prestige, friendly staff



—
Why Quality?

Reasons for quality becoming a cardinal priority for most
organizations:

o Competition — Today’s market demand high quality
products at low cost. Having "high quality’ reputation is
not enough! Internal cost of maintaining the reputation
should be less.

o Changing customer — The new customer is not only
commanding priority based on volume but is more
demanding about the “quality system.”

o Changing product mix — The shift from low volume, high
price to high volume, low price have resulted in a need
to reduce the internal cost of poor quality. 5



—
Why Quality?

o Product complexity — As systems have become more
complex, the reliability requirements for suppliers of
components have become more stringent.

o Higher levels of customer satisfaction — Higher
customers expectations are getting spawned by
Increasing competition.

Relatively simpler approaches to quality viz. product
iInspection for quality control and incorporation of
iInternal cost of poor quality into the selling price, might
not work for today’s complex market environment.



Manufacturing Quality vs. Service Quality

0o Manufacturing quality focuses on tangible

product features
= Conformance, performance, reliability, features

O Service organizations produce intangible

products that must be experienced

= Quality often defined by perceptional factors like
courtesy, friendliness, promptness, waiting time,
consistency



_——
Need for Quality

0 Quality is critical to satisfying your
customers and retaining their loyalty so they
continue to buy from you in the future.

0 Quality products make an Iimportant
contribution to long-term revenue and
profitability. They also enable you to charge
and maintain higher prices.



—

What is TQM

O A comprehensive, organization-wide effort to
Improve the quality of products and services,
applicable to all organizations.

o Total Quality Management is an extensive
and structured organization management
approach that focuses on continuous quality
Improvement of products and services by
using continuous feedback.



History of quality management

o When top managers in USA focused on marketing, production quantity
and financial performance, Japanese managers improved guality at an
unprecedented rate.

O Market started preferring Japanese products and American companies
suffered immensely.

o America woke up to the quality revolution in early 1980s. Ford Motor
Company consulted Dr. Deming to help transform its operations.

(By then, 80-year-old Deming was virtually unknown in USA. Whereas
Japanese government had instituted The Deming Prize for Quality in
1950.)

O Managers started to realize that “quality of management” is more
Important than “management of quality.” Birth of the term Total Quality
Management (TQM).

o TOM — Integration of quality principles into organization ’s management
systems.

10



T —
Modern History of Quality

_Management

o  Frederick W. Taylor wrote Principles of Scientific Management in 1911.

o  Walter A. Shewhart used statistics in quality control and inspection, and
showed that productivity improves when variation is reduced (1924); wrote
Economic Control of Manufactured Product in 1931.

o W. Edwards Deming and Joseph M. Juran, students of Shewhart, went to
Japan in 1950; began transformation from “shoddy” to “world class” goods.

o In 1960, Dr. K. Ishikawa formalized “quality circles” - the use of small groups to
eliminate variation and improve processes.

o Inthe late "70's and early ‘80’s:
=  Deming returned from Japan to write Out of the Crisis,
and began his famous 4-day seminars in the United States
=  Phil Crosby wrote Quality is Free
NBC ran “If Japan can do it, why can’t we?”
Motorola began 6 Sigma




_——
Quality Gurus

Quality Guru Main Contribution
Walter A. Shewhart - Contributed to understanding of process vanability.
-Developed concept of statistical control charts.
W. Edwards Deming - Stressed management’s responsibility for quality.
- Developed “14 Points” to quide companies in quality
improvement.
Joseph M. Juran - Defined quality as “fitness for use.”

- Developed concept of cost of quality.
Armand V. Feigenbaum  -Introduced concept of total quality control.

Philip B. Crosby - Coined phrase “quality is free.”
-Introduced concept of zero defects.
Kaoru Ishikawa - Developed cause-and-effect diagrams.
- Identified concept of “internal customer.”
Genichi Taguchi ~Focused on product design quality.

- Developed Taguchi loss function.

12



S —
The Quality Gurus (cont'd)

o W. Edwards Deming
Advocated Statistical Process Control (SPC)

oMethods which signal shifts in a process that will likely lead to
products and/or services not meeting customer requirements.

oEmphasized an overall organizational approach to managing
guality.

oDemonstrated that quality products are less costly than poor
guality products.

oldentified 14 points critical for improving quality.
The Deming Prize
oHighest award for industrial excellence in Japan.



—

Deming’s 14-Point Program for Improving Quality

Create constancy of purpose for improvement of product and service.
Adopt the new philosophy.
Cease dependence on mass inspection.
End the practice of awarding business on the price tag alone.
Improve constantly and forever the system of production and training.
Institute training.
Institute leadership.
Drive out fear.
Break down barriers between staff areas.

. Eliminate slogans, exhortations, and targets for the workforce.

. Eliminate numerical quotas.

. Remove barriers to pride in workmanship.

. Institute a vigorous program of education and retraining.

. Take action to accomplish the program.

© O NOoO O bR
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The Deming philosophy

o “A System of Profound Knowledge”

1. Appreciation for a system - A system is a set of functions or
activities within an organization that work together to
achieve organizational goals. Management’s job is to
optimize the system. (not parts of system, but the whole!).
System requires co-operation.

2. Psychology — The designers and implementers of decisions
are people. Hence understanding their psychology Is
Important.

15



.-
The Deming philosophy

3. Understanding process variation — A production process
contains many sources of variation. Reduction in variation
Improves quality. Two types of variations- common causes
and special causes. Focus on the special causes. Common
causes can be reduced only by change of technology.

4. Theory of knowledge — Management decisions should be
driven by facts, data and justifiable theories. Don’t follow
the managements fads!

16



_——
The Quality Gurus (cont'd)

0 Joseph M. Juran

= Emphasized the importance of producing quality products through
an approach focused on quality planning, control, and

Improvement.
= Defined product quality as “fitness for use” as viewed by the
customer in:
oQuality of design  Quality of conformance

oAvailability « Safety -« Field use
= Categorized the cost of quality as:

oCost of prevention

o Cost of detection/appraisal

oCost of failure



E———————————————EERNN
The Juran philosophy

O  Pursue quality on two levels:

1.~ The mission of the firm as a whole Is to achieve high product
quality.

2. The mission of each individual department is to achieve high
production quality.

0 Quality should be talked about in a language senior
management understands: money (cost of poor quality).

O At operational level, focus should be on conformance to
specifications through elimination of defects- use of
statistical methods.

18



E———————————————EERNN
The Juran philosophy

Quality Trilogy —
1. Quality planning: Process of preparing to meet quality goals.

Involves understanding customer needs and developing
product features.

2. Quality control: Process of meeting quality goals during
operations. Control parameters. Measuring the deviation and
taking action.

3. Quality improvement: Process for breaking through to
unprecedented levels of performance. Identify areas of
Improvement and get the right people to bring about the
change.

19



_——
The Quality Gurus (cont'd)

0 Philip Crosby
= Preached that “quality is free.”

= Believed that an organization can reduce overall costs by
improving the overall quality of its processes.



The Crosby philosophy

Absolute’s of Management
o Quality means conformance to requirements not elegance.
o There is no such thing as quality problem.

o There is no such thing as economics of quality: it is always
cheaper to do the job right the first time.

0 The only performance measurement is the cost of quality: the
cost of non-conformance.

Basic Elements of Improvement

o Determination (commitment by the top management)

o Education (of the employees towards Zero Defects (ZD))

o Implementation (of the organizational processes towards ZD)

21



—_——
The Quality Gurus (cont'd)

0 Genichi Taguchi
= Emphasized the minimization of variation.
oConcerned with the cost of quality to society.
oExtended Juran’s concept of external failure.

0 Kaoru Ishikawa

= Developed problem-solving tools such as the cause-and-effect
(fishbone) diagram.

= Called the father of quality circles.



P’ Materisl  PMeasurement Machine
Specified -« '
hardness Wrong specd-«
LOO wgh ¢ W
Alipers s ong —-e
Chemistry out {
of eation™ Not capable feed rate
Hardness out of Insufficient -«
spectication coctam
& §
Too hot -+
Inexpenenced-+
Wrong 100 lows—
dnl bit
Untrained «
Insufficsent —«
highting
P Method  FEnvironment ¥ Employee

»

¥ Diameter out
of specification
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T ——
Defining the Dimensions of Quality

o Quality in Goods oQuality in Services
= Performance = Reliability
= Features = Tangibles
= Reliability = Responsiveness
= Durability = Assurance
= Conformance = Empathy

= Serviceability
= Aesthetics

= Perceived quality



Three of the Quality Gurus Compared

Definition of quality Conformance to A predictable degree Fitness for use
specifications of uniformity and

dependability at low

cost and suited to

the market
Degree of senior manage- Responsible for Responsible for 85% of Less than 20% of quality
ment responsibility quality quality problems problems are due to workers
Performance standard/ Zero defects Quality has many “scales™ Avoid campaigns to do
motivation use statistics to measure perfect work

performance in all areas;
critical of zero defects

General approach

Prevention, not ingpection

Reduce variability by

General management

continuous improvement; approach to quality,
cease mass inspection especially human
elements
Structure 14 steps to quality 14 points for management 10 steps to quality
improvement improvement

Source: Modified from John S.
pp. 291-92.

Oakland, Total Quality Management (London: Heinemann Professional Publishing Ltd., 1989),



Three of the Quality Gurus Compared (cont'd)

Crosby Deming Juran
Statistical process Rejects statistically Statistical methods of Recommends SPC but
control (SPC) acceptable levels of quality control must be warns that it can lead to
quality used tool-driven approach
Improvement basis A process, not a program; Continuous to reduce Project-by-project team
improvement goals variation; eliminate approach; set goals
goals without methods
Teamwork Quality improvement Employee participation in Team and quality circle
teams; quality councils decision making; break approach
down barriers between
departments
Costs of quality Cost of nonconformance; No optimum; continuous Quality is not free; there
quality is free improvement is an optimum

Source: Modified from John S. Oakland, Total Quality Management (London: Heinemann
Professional Publishing Ltd., 1989), pp. 291-92.



Three of the Quality Gurus Compared (cont'd)

Crosby Deming Juran
Purchasing and State requirements; Inspection too late; allows Problems are complex;
goods received supplier is extension defects to enter system carry out formal surveys
of business; most faults through AQLS; statistical
due to purchasers avidence and control
themselves charts required
Vendor rating Yes and buyers' quality No, critical of most Yes, but help supplier
audits useless systems improve
Single sourcing Yes No, can neglect to
of supply sharpen competitive edge

Source: Modified from John S. Oakland, Total Quality Management (London: Heinemann Professional
Publishing Ltd., 1989), pp. 291-92.



—_——
Seven Tools of Quality Control

Cause-and-Effect Diagrams
Flowcharts

Checklists

Control Charts

Run Charts

Scatter Diagrams

Pareto Analysis

Histograms

© N o a0 b~ W D =
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Cause-and-Effect Diagrams

o Called Fishbone Diagram
O Focused on solving identified quality problem

Suppliers Workers Machines

L . T
777—’ Probloms

Temperature  Process Material

29



Flowcharts

0 Used to document the detailed steps in a
process

o Often the first step in Process Re-
Engineering

O\

.
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—————————————
Checklist

Simple data check-off sheet designed to identify
type of quality problems at each work station;
per shift, per machine, per operator

Defect Type No. of Defects Total
Broken zippet VY 3
Ripped material A S 7
Missing buttons Y 3
Faded color v 2

31
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Control Charts

O Important tool used in Statistical Process
Control

0o The UCL and LCL are calculated limits used
to show when process is in or out of control
UCL

./\‘\

LCL

32



Run Charts

x 4
Run Charts are E % |
similar in some o
regards to Contol o HD--\/\/
Charts, but do b
not show the z 57
control limits of 5 90 oo

the process. g L kI E z L kI
They are therefore

simpler to produce, but do not allow for the full range of analytic
technigues supported by Control Charts.

Run chart: Measurement against progression of time.
Control chart: Add Upper Control Limit and Lower Control Limit
to the run chart.



Scatter Diagrams

o A graph that shows how two variables are
related to one another

o Datacan beusedin aregression analysis to
establish equation for the relationship




S —
Pareto Analysis

o Technique that displays the degree of importance for each
element

0o Named after the 19th century Italian economist; often called the
80-20 Rule

O Principle is that quality problems are the result of only a few
problems e.g. 80% of the problems caused by 20% of causes

35
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Pareto Diagram

1.00
0.9z
E 0 =0 — 0265
T /?5
L
o 0.60—]
g (I
[T
= 0d0— 0.3
=
ﬂ 0.2
£ pao ' .49
011
o.oF oow
0. oo f i T ] k= i = b T 22
dimension poor lonse handling wrong others
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fimish

DEFECT CLASS

It can be noted that the 3 defects of out-of-dimension,
poor surface finish and loose joints account for 75% of
the rejections.



_——
Histograms

0 A chart that shows the frequency distribution of
observed values of a variable like service time

at a bank drive-up window

o Displays whether the distribution is symmetrical
(normal) or skewed

Frequency

Frequency

37



Quality as a Function of Time and Methods

Total Quality
Management

(TQM)

4

P
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o Process Improved
Control Design
Inspection (SPC)
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Cost of Quality




S —
The Cost of Quality

Framework for identifying components of quality that are
related to producing both high guality products and low
guality components, with the goal of minimizing the total

cost of quality
o Quality control costs

Prevention costs
Appraisal costs

o Quality failure costs

Internal failure costs
External failure costs



S —
Cost of Quality — 4 Categories

: Gostsof preparing and :
implementing a quality plan.

Costs of testing, e ol
and inspecting quality.

Costs of scrap, _,;.TL:

Early detection/prevention is less costly
= (Maybe by a factor of 10)

41
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“Costs” of Quality




—
“Costs” of Quality

Quality Cost Management shows how increased
Prevention Costs reduce the Total Quality Costs.

A
External Failure Costs | = ==a___ ~ Savings
,,,,,,, e —
=1 1 RSN External Failure Costs
S ’ R N
£ | Internal Failure Costs
8 Internal Failure Costs
T |ememem——— i e A A RSP SRS
E
C | Appraisal Costs Appraisal Costs
)
£ ----------------
Prevention Costs Quality Management Trends Prevention Costs
» lime




—
“Costs” of Quality

* The equation “Cost of Quality” (COQ) allows to quantify
the impact of POOR quality.

 Itis used as a monitoring tool to track costs for

Inspection, internal errors, external errors, and
prevention.

* As the prevention efforts are increased, the costs for
Inspection, internal failures and external failures drop.

E: External Failure Costs

E = | o A 2 P I: Internal Failure Costs
Z( ) X 1“[]% A: Appraisal Costs

coqQ =

P: Prevention Costs
S: Sales



Typical Quality Cost Ratios

Category Feigenbaum Juran and Gryna
Prevention costs 5%-10% 0.5%-5%
Detection/appraisal costs 20%-25% 10%-50%
Failure costs 65%-70% Internal: 25%-40%

External: 20%-40%
Total cost of quality 100% 100%




—
The Cost of Quality (Juran’s Model)

Cost Category

Cost of prevention | Costs associated with the development of
programs to prevent defectives from
occurring in the first place

Cost of detection/ | Costs associated with the test and
appraisal inspection of subassemblies and products
after they have been made.

Cost of failure Costs associated with the failure of a
defective product.

Internal failure costs—producing
defective products that are identified
before shipment.

External failure costs—producing
defective products that are delivered to
the customer.




—
Taguchi Loss Function

O a statistical method developed by Genichi
Taguchi, a Japanese business statistician
that shows how manufacture of each
non-perfect part results in a loss for the
company

O an increase Iin variation within
specification limits leads to an

exponential increase in customer
dissatisfaction.

47



Figure 5 Figure 6
Good/No Good Taguchi - Continuous
Interpretation of Loss Interpretation of Loss
LSL usL. LSL. USsL
 { ‘\‘ - 1“
oo | | e | o
< o
e
$ Loss $ Loss *
$ Loss
Value of Cheracteristics - < Value of Characterisics

if the lower limit is 10, and the upper limit is 20, then a measurement of 19.9 will
lead to customer satisfaction, while a measurement of 20.1 will lead to customer
dissatisfaction. XXXX wrong
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LSL USL

Least Dissatisfaction
(Most Satisfied)
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TAGUCHI LOSS FUNCTION

Qs Uy =kiy-m)
.?:J" The loss doe to performance T K
o (IL variation Is propertonial to the \\ |
@ square of the deviation of the Yidk Loss
performance charscteristic from }\ /.l
ity nominal valoe. n \_.\ vl
| T |

LSL Target  USL

Fig.1.1- Taguchi Loss Function

© The Red Road

m is the theoretical 'target value' or 'mean value'
y is the actual size of the product

k is a constant and L is the loss
50
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E———————————————EERNN
TOTAL QUALITY MANAGEMENT

0 Total — Made up of the whole

0 Quality — Degree of excellence a product
or service provides

0 Management —Act, art or manner of
handling, controlling, directing etc.

TQM is the art of managing the whole to
achieve excellence

10/28/2022 2
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Basic Concepts of TOM

1. A committed management providing top to bottom
organizational support

2. A unwavering focus on the customer, both internally
and externally

3. Effective involvement and utilization of the entire
workforce

4. Continuous improvement of the business and the
production process

5. Treating suppliers as partners

6. Establish performance measures for the processes

10/28/2022 3
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NEW AND OLD CULTURES

\ SL QUALITY PREVIOUS STATE
NO ELEMENT

10/28/2022

o N O O AW

Definition
Priorities

Decisions
Emphasis
Errors
Responsibility
Problem solving
Procurement

Manager’s role

Product-oriented

Second to service and
cost

Short-term
Detection

Operations
Quality control

Managers
Price

Plan, assign, control
and enforce

Customer-oriented

First among equals
of service and cost

Long-term
Prevention
System
Everyone
Teams

Life-cycle costs,
partnership

Delegate, coach,
facilitate and monitor



—_——
Evolution of TOM — New Focus

10/28/2022

| ,d—Concept of Quality:
° for quality after p sductic




10/28/2022

Benchmarking
Shewhart Information Technology
Deming Quality Management Systems
Juran Environmental Management System
Figenbaum Quality Function Deployment
Ishikawa Quality by Design
Crosby Failure Mode & Effect Analysis
Taguchi Products & Service Liability
Total Productive Maintenance
Management Tools
Statistical Process Control
: Experimental Design
Gurus Tools and Taguchi's Quality Engineering
l Techniques
Principles el Product or &
and Service r—-’ stomer
Practices Realization
People and Relationships: Approach:
Leadership Continuous Process Improvement
Customer Satisfaction
Employee Involvement Mecasure: .
Supplier Partnership Performance Measu

igure 1-1 TQM Framework




—
Barriers to TOM

Lack of management commitment
Inability to change organizational culture
Improper planning

Lack of continuous training and education

Incompatible organizational structure and isolated
iIndividuals and departments

Ineffective measurement technique and lack of access
to data and results

O Paying inadequate attention to internal and external
customers

o Inadequate use of empowerment and teamwork
izsfzallure to continually improve 7

O O O O O4d
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Total Quality Management Principles

1. Focus on customer

2.Employee Involvement

3. Continual Improvement

4. Strategic Approach to Improvement
5.Integrated System

6. Decision Making

/.Communications

10/28/2022 8
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FOocus on customer

0o Consumers are the ultimate judge to determine
whether products or services are of superior
guality or not.

0o No matter how many resources are pooled Iin
training employees, upgrading machines and
computers, incorporating quality design process
and standards, bringing new technology, etc.; at
the end of the day, it is the customers who have
the final say In judging your company.

10/28/2022 9



—
Employee Involvement

O Ensuring total employee involvement in
achieving goals and business objectives
will lead to employee empowerment and
active participation from the employees in
decision making and addressing quality
related problems.

0 Employee empowerment and involvement
can be increased by making the
workspace more open and devoid of fear.

10/28/2022 10
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Continual Improvement

0 Continual improvement will lead to
Improved and higher quality processes.

o Continual improvement will ensure
companies will find new ways and
techniques in producing better quality
products, production, be more
competitive, as well as exceed customer
expectations.

10/28/2022 11
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Strategic Approach to Improvement

0 Businesses must adopt a strategic
approach towards gquality improvement to
achieve their goals, vision, and mission.

O A strategic plan is very necessary to
ensure guality- becomes the core aspect
of all business processes.

10/28/2022 12
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Integrated System

O Businesses comprise of various departments with different
functionality purposes. These functionalities are
Interconnected with various horizontal processes TOQM
focuses on.

o Everyone in the company should have a thorough
understanding of the quality policies, standards, objectives,
and important processes. It is very important to promote a
quality work culture as it helps to achieve excellence and
surpass customer expectations.

O An integrated system ensures continual improvement and
helps companies achieve a competitive edge.

10/28/2022 13
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Decision Making

o Data from the performance measurement of
processes indicates the current health of the
company.

o For efficient TQM, companies must collect and
analyze data to improve guality, decision making
accuracy, and forecasts.

0 The decision making must be statistically and
situational based in order to avoid any room for
emotional based decisions.

10/28/2022 14
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Communications

0o Communication plays a crucial role in TOM as it
helps to motivate employees and improve their
morale during routine daily operations.

0 Employees need to be involved as much as
possible in the day to day operations and
decision making process to really give them a
sense of empowerment.

0 This creates the environment of success and
unity and helps drive the results the TOM
process can achieve.

10/28/2022 15
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QUALITY STATEMENTS

» Vision Statement
» Mission Statement
» Policy Statement

SUMMARISED KEY DEFINITIONS

» Vision : Desired future state of organization.
» Mission : What business we are in.
» Policy : Commitment to customer.

10/28/2022 16



Vision Statement

» Vision is a desired future state of the
organization.

» Imagination and inspiration are the important
components of a vision.

» Typically, a vision can be viewed as the
ultimate goal of the organization, one that
may take 5 or even 10 years to achieve.

It is the ideal state that might never be reached,
but which you continually strive to achieve

e.g., Apple’s "Computing for the masses”

10/28/2022 17
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Examples

» To be the leading consumer battery company
in the world.

-~ Duracell International

» To engineer, produce, and market the world’s
finest automobiles.

- Cadillac Motor Car Division

Mentoring to ensure excellence
-MED, MACE

10/28/2022 18
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Mission

Mission is the purpose or reason for the
organization’s existence, i.e., what we do and
whom we serve.

O Basically, this describes the function of the organization

» We exist to create, make, and market useful
products and services to satisfy the needs of
our customers throughout the world.

- Texas Instruments

o  The institution is committed to transform itself into a centre of excellence in
Technical Education upholding the motto "Knowledge is Power". This is to be
achieved by imparting quality education to mould technically competent
professionals with moral integrity, ethical values and social commitment, and
by promoting innovative activities in the thrust areas emerging from time to time

-MACE

10/28/2022 19
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POLICY

A guality policy is a guide for everyone in the
organization as to how they should provide
products and services to customers

» Policies are a guide to managerial action.

» An organization may have policies in a
number of areas ;
quality, environment, safety, human
resources, etc.

» These policies guide day-to-day decision
making.

10/28/2022 20
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POLICY

Xerox is a quality company. Quality is the
basic business principle for Xerox. Quality
means providing our external and internal
customers with innovative products and
services that fully satisfy their requirements.
Quality is the job of every employee.

- Xerox Corporation

To be the best. This policy requires that every
individual and operating unit fully understand
the requirements of their customers, and
deliver products and services that satisfy
these requirements at a defect-free level.

- Chrysler Corporation

10/28/2022 21
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Customer

O External and
O Internal

External customer
Current, Prospective and Lost
Internal customer
Different sections inside a firm

10/28/2022 22
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Customer Perception of Quality

0 In TQM- continuous process improvement

0 Means- no acceptable guality level, bcoz of
changing customer expectations

Important factors that influences purchases-

according to American society for quality
Performance

Features

Service

Warranty

Price

Reputation

O O O o o 0
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CUSTOMER FOCUS

0 The orientation of an organization towards
serving its clients' needs
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e ————
Customer service

O Customer service IS a series of activities
designed to deliver customer satisfaction.

= The process of providing customer
satisfaction is based on an understanding of
what customers want and need.
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Customer Orientation

0 Customer orientation is defined as an
approach to sales and customer-
relations in which staff focus on helping
customers to meet their long-term
needs and wants.

O A customer-oriented organization
places customer satisfaction at the core
of each of Its business decisions.
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Customer Satisfaction

0 Customers derive satisfaction from a product or
a service based on whether their need is met
effortlessly, in a convenient way that makes
them loyal to the firm.

0 In other words, it's how happy the customers
are with their transaction and overall experience

with the company.
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Customer Satisfaction...

Product
reliability
Performance
Functionlity
Range

Order-independent
relationship

Quality of
communication
Consulting, offering,
flexibility

10/28/2022

measurement domains

Order-related
relationship

Avallability

Quality of delivery,
service, order, handling
contractual terms

Service

reaction time
repairing quality
Diagnosis
information & supplier

Satisfaction
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—
TO IMPROVE CUSTOMER RELATIONSHIP

0 Upto date customer support centres with
competent people and equipment

0o Upto date with the newest developments in
iIndustry

0o Meetings with potential and current key
customers to discuss the suitability of
existing/new products

0o Permanent technical support staff, customer
visits, telephone contact, toll free nos..etc.
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—_——
Customer Complaints

CUSTOMER COMPLAINT/FEEDBACK

* An expression of dissatisfaction with a
product/service, either orally or in
writing, from an internal or external
customer.

* A customer may have a genuine causes
for complaint, although some complaints
may be made as a result of a
misunderstanding or an unreasonable
expectation of a product or services.
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- Why customer
FEEDBACK/COMPLAINT necessary

* To discover customer dissatisfaction

* To identify the customer needs
* To discover relative priorities of quality

* To compare performance with the
competition

* To determine  opportunities, for
iImprovement
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SOURCES OF CUSTOMER COMPLAINT

* Product is defective/non-functioning
Product did not meet the basic

O Related to Product requirements

Customer expectation is higher than
what the product could deliver

Frequent breakdown of product
Product has defective parts

* Service department responding to the

O Related to after-sales service  problem

* Product complaint not resolved even
after repair

* Basic behavior and courteousness of the
service personnel

* Speed of response to a complaint call
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Customer feedback collection tools

- Comment Card.

« Customer Questionnaire.
 Focus Groups.

« Toll Free Telephone No.
« Customer Visits.
 Report Card.

 Internet & Computer.

- Employee Feedback.

« Customer complaints
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Steps to handle customer complaints

Provide customers with the opportunity to complain.
Give customers your full and undivided attention.
Listen carefully.

Ask key questions to fully understand the complaint
Agree that a problem exists; never argue.

Apologize for the problem.

Resolve the complaint.

O SN O I B oW A

Thank the customer for bringing the complaint to your
attention.
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_——
Service Quality

— Company: Standard operating procedures
— Customer: Personal expectations

— Misalignment of company and customer

specifications can lead to
dissatisfaction, even if the service is

delivered as designed

» Effective communication is key in eliminating
misalignment
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_——
Measuring service quality

* Reliability: Perform promised service
dependably and accurately. Example:
receive mail at same time each day.

* Responsiveness: Willingness to help
customers promptly. Example: avoid
keeping customers waiting for no
apparent reason.
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Measuring service quality....

* Assurance: Ability to convey trust and
confidence. Example: being polite and
showing respect for customer.

* Empathy: Ability to be approachable.
Example: being a good listener.

* Tangibles: Physical facilities and
facilitating goods. Example: cleanliness.
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Customer Retention

0 Refers to the activities and actions companies and
organizations take to reduce the number of customer
defections.

o The goalis to help companies retain as many
customers as possible, often through customer loyalty
and brand loyalty initiatives.

o Customer retention begins with the first contact a
customer has with a company and continues throughout
the entire lifetime of the relationship.

10/28/2022 38



—!
Retention Benefits

0o Most companies traditionally spend more money on
customer acquisition because they view it as a quick
and effective way of increasing revenue

O But customer retention often is faster and, on average,
costs up to seven times less than customer acquisition.

o Selling to customers with whom you already have a
relationship is often a more effective way of growing
revenue because companies don’t need to attract,
educate, and convert new ones.
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I —
How to Improve Customer Retention

1. Set customer expectations — Set customer expectations early
and a little lower than you can provide to eliminate uncertainty
about the level of your service and ensure you always deliver
on your promises.

2. Become the customers’ trusted advisor — You need to be the
expert in your particular field, so that you can gain customers’
trust and build customer loyalty.

3. Use relationships to build trust — Build relationships with
customers in a way that fosters trust. Do this through shared
values and fostering customer relationships.

4.  Take a proactive approach to customer service — Implement
anticipatory service so that you can eliminate problems before
they occur.
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How to Improve Customer Retention....

5. Use social media to build relationships — Use LinkedIn, Twitter,
and Facebook to connect and communicate with customers
and give them a space for sharing experiences with your
company, so they can become brand ambassadors.

6. Go the extra mile — Going above and beyond will build strong
relationships with customers and build long-term loyalty by
paying attention to their needs and issues.

7. Make it personal — Personalized service improves customer
experience and is something customers are expecting and
demanding. Make their experience personal to strengthen the
bond with your brand.
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Retention Rates

O Attrition rate compliments retention rate.

0 If a company has a 20% attrition rate, it has an
80% retention rate.

0o Companies’ attrition rates can be defined by the
percentage of customers the company has lost
over a given period.
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e —
Total Quality Control

o TQMis a continuous process of increasing the quality of the output.

O A quality product comes within a quality process, which means that
guality should be built into the process.

o TQM comprises of some key elements such as continuous improvement,
customer focus, employee empowerment, use of quality tools, product
design, process management, managing supplier quality etc.

0 TQC (Total Quality Control) TQC is about application of the quality
management principles to the business processes from the designing
stage to delivery of goods to the end users. It includes various Japanese
techniques related with quality management such as Kaizen,5S etc.

0 TOQM expresses about continuous improvement in the processes while
TQC is about maintaining the quality standards throughout the process.
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Total Waste Elimination

O Waste elimination i1s one of the most

effective ways to increase the profitability
of any business.

0 Anything that is unproductive, or doesn’t
add value that a customer will pay for Is
considered waste.
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[/ areas (W's or Muda’s) of waste reduction

1. Overproduction

0o To manufacture an item before it is actually required

o Overproduction is highly costly to a manufacturing plant
because it prohibits the smooth flow of materials

0 The Toyota Production System is also referred to as
“Just in Time” (JIT) because every item Is made just as
It IS needed.

o Overproduction creates excessive lead times, high
storage costs, and makes it difficult to detect defects.

0 The conceptis to schedule and produce only what can
w236 Immediately sold/shipped .



———————
2. Walting

o Whenever goods are not moving or
being processed, the waste of
waiting occurs.

0o Much of a product’s lead time is ,
tied up in waiting for the next begin.
operation * High inventory encourages higher product waiting time

o E.g., distances between work s Operator waiting time implies under-utilization and poor
centers are toc_) much snninil afwirkflon

0 One hour lost in a bottleneck
process is one hour lost to the
entire factory’s output * Increases delay to obtain financial return on the product

* Waste that results from customer orders, inventory, or
completed products waiting in queue for a process to

* Reduces value for customers

0 Linking processes together so that
one feeds directly into the next can

dramatically reduce waiting.
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———————
3. Transporting

0 Transporting product between

» Extra carts, fork lifts, dollies

processes is a cost incursion + Multiple Storage Locations
which adds no value to the « Extra Material Racks
product. * Complex Inventory Management

* Extra Facility Space
* Incorrect Inventory Counts
* Damaged Material

O Excessive movement and
handling cause damage and are
an opportunity for quality to
deteriorate.

o Material handlers must be used to
transport the materials, resulting
in another organizational cost that
adds no customer value.

O Mapping product flows is a
solution to reduce transportation
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4. Inappropriate Processing

O Many organizations use expensive high precision
equipment where simpler tools would be sufficient.

o This often results in poor plant layout because
preceding or subsequent operations are located far
apart.

o Toyota is famous for investing in smaller, more flexible
equipment where possible; creating manufacturing
cells; and combining steps will greatly reduce the waste
of iInappropriate processing.
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5. Unnecessary Inventory

o Raw materials, Work in Progress (WIP) and finished
goods are the three major forms of inventory.

0 Work in Progress is a direct result of overproduction
and waiting.

O Excess inventory increases lead times, consumes
productive floor space, delays the identification of
problems, and inhibits communication.
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—_——
6. Unnecessary / Excess Motion

o This waste is related to
ergonomics and is seen in all

instances of bending, * Looking for Tools
stretching, walking, lifting, * Excessive Reaching or Bending
and reaching. » Material Too Far Apart (Walk Time)

* Equipment for Moving Parts

* Extra "Busy” Movements While
Waiting

0o These are also health and
safety issues, which in
today’s litigious society are
becoming more of a problem
for organizations.

0 Jobs with excessive motion
should be analyzed and
redesigned for improvement
with the involvement of plant
personnel.
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/. Defects

0o Defects resulting in rework or scrap are tremendous
cost to organizations.

O Associated costs include quarantining inventory, re-
Inspecting, rescheduling, and capacity loss.

O In many organizations the total cost of defects is often a
significant percentage of total manufacturing cost.

o Through employee involvement and Continuous
Process Improvement (CPI), we can reduce defects at
many facilities.

10/28/2022 51



—_——
Total Employee Involvement

Total employee involvement is a system for direct
participation of employees to organizational success, by
letting them take responsibilities. It enables everyone
deeply involved, using own brain power, in problem
solving, learning, continuous improvement activities, &
systematic search for opportunities.
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—————————————————
Behavioral pattern of employees in an

Organization
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—————————————————
TOM Principles & strategies pertaining to

employee involvement

* Motivation

* Team work

* Training & mentoring

* Recognition & Rewards

* Performance appraisal & feed back
* Empowerment
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1. Motivation

Internal and external forces and
influences that drive an individual

to achieve certain goals.

Motivation Theories

1.  Maslow Theory
2. Herzberg Theory
3. Douglas McGregor theory
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———————
Maslow's Theory

o Maslow's hierarchy of
needs is a theory in

psychology proposed by Self- Seff-fufillment
Abraham Maslow in his m’;":’"‘“;:’f
1943 paper "A Theory of Mﬂ%

Human Motivation" Iin

I : a:n..r of ishment '
Psychological Review. ... iy i i Poholagiod

This means that in order for g et A el s
motivation to occur at the S
security, sofety

next level, each level must
be satisfied within the
individual themselves.
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Maslow’s
Hierarchy

10/28/2022

Self-actualization

Physiological
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Herzberg's -Two Factor Theory

0 there are two factors that an organization
can adjust to influence motivation in the

workplace.

Motivators: Which can encourage employees to
work harder.

Hygiene factors: These won’t encourage
employees to work harder but they will cause them
to become unmotivated if they are not present.
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Two Factor Theory of Motivation

Motivators Hygiene Factors

Achievement Company policies
Recognition Supervision
The work itself Relationships
Responsibility Work conditions
Advancement Remuneration
Growth Salary
Security

www.expertprogrammanagement.com
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McGregor Theory X and Theory Y

0o Theory X and Theory Y are theories of human
work motivation and management.

0 Created by Douglas McGregor while he was
working at the MIT Sloan School of
Management in the 1950s
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—_——
Theory X

This theory assumes that the employees can not be trusted

and they have to be supervised all the time. Theory X
characterizes employees as follow:

Avoid work

No ambition

No initiative

Do not take responsibilities
Needs security

c O 0O O O

o If you believe that your team members dislike their work and have
little motivation, then, according to McGregor, you'll likely use an
authoritarian style of management.
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—_——
Theory Y

According to this theory employees seek freedom to do
difficult and challenging jobs, all by themselves. Theory Y
characterizes employees as follow:

Want to leam

Work is a natural activity
Have self discipline
Develop themselves
Have self confidence

O O 0O O O

O Theory Y managers have an optimistic, positive opinion of their
people, and they use a decentralized, participative management
style.
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Theory Z

0 Propagated by William Ouchi's

0 focused on increasing employee loyalty to
the company by providing a job for life
with a strong focus on the well-being of
the employee, both on and off the job.
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2. Team Work

“Together every one achieves more”

Team work is not a natural human function

* Management role in enabling team work

Use of Quality circles
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———————
3.Training and Development

* Necessity for orientation training:

Training enables employees in understanding;
Objectives of the organization
His role
His responsibilities
His authority
Familiarity in understanding nature of job
Experienced recruits need more orientation

* Training is not a one time activity

O QY O O O
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—_——
4. Recognition and Reward

* Recognition of achievement is important

* Select a few best performers

* Reward teams, rather than individual
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_——
5. Performance Appraisal

* Used for the development of employees

* Each dept. head should prepare a action plan for each
individual for whole year.

 Performance of each employee should be reviewed on
quarterly basis & reports submitted to mgnt.

Appraisals are used for several purposes as
Promotion
Granting of additional increments
Transfers

©O O O O

Training -
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6. Empowerment

The process of displacing decision making downwards
to the workforce, or lower levels of management, to
enable them to use their skills more effectively and
flexibly. The emphasis is often on better engagement
with customers.

10/28/2022
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MODULE I

Quality Assurance




Total quality assurance,

Management principles in quality assurance,
Objectives of quality assurance system,
Hierarchical planning for Quality Assurance

0o Quality Assurance:
n
n
n
N
= Vendor rating, Methods

o Quality improvement:
= elements,
= programmes —
= KAIZEN, PDCA cycle,5S, Quality circles.



EEEEEEEEEEEEE————— -
Quality assurance (QA)

0 QA Is any systematic process of determining whether a
product or service meets specified requirements.

0 QA Is a way of preventing mistakes and defects in
manufactured products and avoiding problems when
delivering products or services to customers

0 Often used interchangeably with quality control (QC)



EEEEEEEEEEEEE————— -
QA Vs QC

0 QA is a wider concept that covers all policies and systematic
activities implemented within a quality system

0 QA focuses on preventing defect.

0 QA ensures that the approaches, techniques, methods and
processes designed for the projects are implemented
correctly.

0 Quality Assurance is a proactive process and is Prevention
In nature. It recognizes flaws in the process.

0 Quality Assurance has to complete before Quality Control.



e
QA Vs QC

0 QC focuses on identifying a defect.

0 Quality Control Is a reactive process and is detection
In nature.

0 Quality Control has to complete after Quality
Assurance.



Quality Assurance
QA aim is to prevent the defect.

QA is the technique of managing
quality.

All team members are responsible for
QA.

QA Example: Verification

QA means Planning for doing a
process.

Statistical Technique used on QA s
known as Statistical Process Control
(SPC.)

QA makes sure you are doing the right
things.

QA Defines standards and
methodologies to followed in order to
meet the customer requirements.

QA is the process to create the
deliverables.

QA is responsible for full software
development life cycle.

Quality Control

QC aim is to identify and improve the
defects.

QC is a method to verify quality.
Testing team is responsible for QC.

QC Example: Validation.

QC Means Action for executing the
planned process.

Statistical Technique used on QC is
known as Statistical Quality Control

(SQC.)
QC makes sure the results of what
you've done are what you expected.

QC ensures that the standards are
followed while working on the product.

QC is the process to verify that
deliverables.

QC is responsible for software testing
life cycle.

—

In the
context of
software



Advantages of QA

Lowers unit cost
Helps to produce better quality product/service

Beneficial to all/helps to raise the morale of employees
Helps to raise productivity

O O O O



N
Total Quality Assurance

o An organizational undertaking to improve the quality of manufacturing and service.

o It focuses on obtaining continuous feedback for making improvements and refining
existing processes over the long term.

o TQAIs a management philosophy that seeks to integrate all organizational functions
(marketing, finance, design, engineering, and production, customer service, etc.) to
focus on meeting customer needs and organizational objectives.

o TQA views organization as a collection of processes. It maintains that organizations
must strive to continuously improve these processes by incorporating the knowledge
and experiences of workers.

o The simple objective of TQA is "Do the right things, right the first time, every time".



Management Principles in Quality Assurance

1.

Determination of goals
on long, medium and
short term basis

Correlating QA
objectives with goals

Ensuring that goals are
valid and realistic with
regard to company's
need for QA

k> Long term
‘ decision
(quality policy)
A - 'l-'-f ?; :::“.: ""'L;.:."‘»' ;. X ) 4 . | 718
/ 'actical { 4 ] term ¢ .'
l X 3 t“: | A na) : Jp ‘ ¥



—

Management Principles in Quality Assurance

4. Assigning proper people with sufficient training and
experience to implement QA procedures and
programmes

5. Seeking the broadest possible participation of staff in
design and implementation of QA programme

6. Designing systems and programmes So as to create
better quality in products and services

7. Communicating objectives, plans as widely and clearly
as possible



S ———S
Quality Assurance

0 Internal Quality Assurance

. « External quality Assurance
Quality in procurement _ _
Receiving inspection * Field complaints
Product specifications « Quality of after sales service

Product design . T :
Product development Quality in sales and marketing

Stage inspection

Manufacturing process control

Final inspection

Performance testing

Life and reliability testing

Surveys and audits of shop practices and QC problems
Control of tools gauges and measuring instruments
Jigs and fixtures

Quality related costs

Analysis of rejection and reworks

Personal training



S ———S
Objectives of QA system

0 It is for both customer and organization
O It provides confidence to its own management

0 Provisions of confidence may involve agreed upon
demonstrative requirements



e ——
SOURCING

0 MAKE OR BUY



e ——
QUALITY IN PROCUREMENT

O Procurement

= Direct materials- raw matls, semi-finished components, bought
out components, sub assemblies, assemblies

= In-direct materials- consumables etc



—

Quality requirements In purchasing

0 Set down policy concerning the quality of purchased
goods

0 ldentify suitable suppliers

0 Pass on relevant product information to supplier (design
etc)

0 Monitor vendor performance



e ————
Vendor selection

O Parther role
0 Design supplied




—
Vendor Rating

O IS a process where the suppliers are provided a status or a title
based on several factors such as credibility, delivery time, price,
guality of the goods supplied etc.

0 The ratings are based on the vendor’s performance and can
have several levels from good, average to best or anything that
the firm decides on.

0O IS a by-product of the just-in-time approach.

o One of the iImportant objective of this system is that it helps the
buyers to carefully choose the suppliers for future transactions



—!
Advantages

1. It helps the buyer to understand the vendor from every important
aspect and will help in knowing if the vendor is suitable to deal
with or not. It does not plainly deal with prejudices and word-of-
mouth. It iIs more dependent on data.

2. It helps the buyers to strike the right kind of communication
required.

3. Ensuring constant standard of vendor performance with updated
reviews of their performance.



—

Disadvantages

1. The vendor might feel insecure as all their detalls are out

INn the open and anybody can access it including other
vendors.

2. It standardizes the whole group of buyers in one slot and
may not consider the inexperience of new start-ups.



—
Methods used for vendor rating

1. Categorical plan: managers from various verticals make
a list of factors which are crucial for a vendor to own
based on their personal experiences and vendors are
compared based on the same.

2. 2. Weighted point plan: factors are categorised and
weight Is assigned to each factor based on vendor
performance.



—

Methods used for vendor rating

3. Cost ratio plan: here the rating is done on the basis of

various costs incurred for procuring the materials from

various suppliers

0 the ratios are computed for various rating variables and
the same are compared to provide a rating.



—
QUALITY IMPROVEMENT

0 Quality improvement (QIl) is a systematic approach to
reduction/elimination of waste, rework, and losses in
production process.

0 AlIM: to produce a better quality product than its
predecessor



—
ELEMENTS OF QUALITY IMPROVEMENT

1. Management Commitment

Continuous quality improvement requires an explicit
commitment from management and a continuous effort to

Improve company processes and output.
All employees should be aware of the importance of quality.



—

2. Documentation Control

a key component of quality.

Any business owner has to know who approves documents,
who receives them and which versions are valid.

For continuous quality improvement, such controls are even
more critical because procedures change as problems are
identified and company processes become more efficient.



—!
3. Employee Qualifications and Training

0 Monitoring employee gualifications and assigning training as
necessary is an important feature of quality assurance.

0o When you want to continuously improve guality, the required
gualifications may change as work becomes more demanding.

0o Documenting what qualifications are needed to perform each job
helps keep track of training requirements and lets you develop a
training program that supports improved quality.



—
4. Supplier Evaluation

0 Your suppliers have to deliver material of increasing quality as
your own output improves.

0 Evaluate suppliers to make sure they have their own guality
program in place.

O Inspect your inventory as it arrives to ensure parts and materials
satisfy the specified characteristics and the deliveries correspond
to what you ordered.

0 Incoming inspections allow to evaluate whether your suppliers
are performing to the level of quality you need and whether their
guality programs are effective.




—
5. Testing and Verification

0 Level of quality of the output improves continuously by
adjusting the test procedures and verifying how your
products improve.

O As you increase the relevant test parameters, such as
robustness, finish durability, component tolerances and
time to failure, the quality of your products changes.

0 Customer surveys verify to what extent your products
have improved.



—

6. ldentification of Non-Conformities

0 When employees don't follow procedures, incoming
material fails inspection, the exact nature of the problem
has to be documented with non-conformity reports.

0 The idea behind this process is to document in a neutral
manner, what aspect of the quality program was

iIneffective, which helps track problem areas and improve
quality.



—!
/. Corrective Action

0 Non-conformity reports identify the root cause of
problems and corrective action changes procedures,
training and testing to eliminate those causes.

0 For example, if an employee makes a mistake, it could
be because he lacked training, the procedure wasn't
clear or the process was badly designed. Corrective
action addresses such issues in a positive, proactive

fashion.




Quality Improvement Models and Tools



e —————————————
. S

O 5S Is a workplace organization method that uses a list of
five Japanese words:

selri
seiton
sSeiso
Seiketsu
shitsuke

O O O 0O 0O



- i
Translated into English, they
— stand for:

» Sorting (seiri)

» Straightening (seiton)

» Systematic cleaning (seiso)
» Standardizing (seiketsu)

» Sustaining (shitsuke)



» The 5-S practice is a well-recognised
methodology used by the Japanese for
improving the work environment.

» |t was found to be key to quality and
productivity.

» The 5-S practice helps everyone in the
organisation to live a better life.



————————————————————————
Sorting (Seiri)

» Eliminate all unnecessary
tools, parts, and instructions.

» Keep only essential items and
eliminate what is not required

» Prioritizing things per requirements
and keeping them in easily-accessible
places.

» Everything else is stored or discarded.






Straightening or setting in
order / stabilize (Seiton)

» There should be a place for everything
and everything should be in its place.

» The place for each item should be
clearly labelled or demarcated.

» [tems should be arranged in a manner
that promotes efficient work flow, with
equipment used most often being the
most easily accessible.






————————————————————————
shining or systematic cleaning
(Seiso)

» Clean the workspace and all
equipment, and keep it clean, tidy and
organized.

» At the end of each shift, clean the
work area and be sure everything is
restored to its place.

» Maintaining cleanliness should be part
of the daily work — not an occasional
activity initiated when things get too
messy.



I
Standardizing (Seiketsu)

« All work stations for a particular job
should be identical.

» All employees doing the same job
should be able to work in any station
with the same tools that are in the
same location in every station.

» Everyone should know exactly what
his or her responsibilities are for
adhering to the first 3 S's.



Sustaining the discipline or
self-discipline (Shitsuke)

» Maintain and review standards.

» Maintain focus on this new way and
do not allow a gradual decline back to
the old ways.

» While thinking about the new
way, also be thinking about yet better
ways.
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BENEFITS OF 55

» improves organizational efficiency
» reduces waste in all forms

» cuts down employee frustration when
"the system doesn’t work"

» Improves speed and quality of work
performance

» improves safety

» creates a visually attractive
environment



OBJECTIVES OF 5S

» Productivity

» Safety

» Reduced Waste

» Worker Commitment



5SS Flow Chart
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—
ll. KAIZEN

0 Kaizen is the Japanese word for "improvement”.
0 Kaizen has its origins in post-World War |l Japanese
guality circles.

O refers to activities that continuously improve all functions
and involve all employees from the CEO to the assembly

line workers.



—
What Kaizen means?

Kaizen is for small improvements, but carried out on a
continual basis and involves all people in the
organization

The principle is a very large number of small
Improvements are more effective in an organization
than few improvements of large value

Requires no or little investment
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Kaizen and management

Innovation

Kaizen

Maintenance

Top Middle

Mgnt Mgnt Supervisor Worker
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Three basic principles of Kaizen

1. Work place effectiveness
= Achieved through application of 5S MU'S

tools
2. Elimination of waste strain and Muda- Waste (non valuing adding),
discrepancy Mura- Variation -deviation from a set standard
» Elimination of three MU’s or expected outcome.

1. Muri- strain Muri -Excess Physical Burden.

2. Muda- waste Means avoidable physical strain/
3. Mura- Discrepancy burden on people and machines/ equipment's
- - at work. when the strain becomes excessive, it
3. Standardization results in accidents, injury, leading to poor

= Proposes standardization of output or quality errors.
processes, materials, machinery etc.
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Muda Is classically seen in eight forms

unnecessary material transportation,

unnecessary motion of people... hands, feet, eyes!
rework/ inspection due to defects,

people, material or machines waiting for each other

unnecessary processing — over Kill!
unnecessary production — producing more or faster

than required

unnecessary inventory — in any form raw, work in
progress or finished goods

8. finally the killer —unused human skills/ potential

o0 AW E

~
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Symptom and Cure

1) Unnecessary material transportation — layout redesign, FLOW / cellular production,
2) Unnecessary motion of people —apply principles of work station design and motion economy
3) Rework/ inspection due to defects — eliminate causes for defects at the root

4) People, material or machines waiting for each other — needs multi pronged treatment — use
TPM, SMED, FLOW, Internal Logistics etc

5) Unnecessary processing — define customer needs, stick to it!
6) Unnecessary production — Line balancing, follow Pull production, Levelling etc

7) Unnecessary inventory — this automatically reduces, as other symptoms are treated! However
KANBAN, Pull planning etc can help

8) Unused human skills/ potential — TEE — Total Employee Engagement, TWI — Training Within
Industry and DWM Daily Work Management are proven cures in this case.



 Unreasonableness

* A process, system,
or facility designed

beyond the physical
capacities of
employees /
equipment

* Unusefulness

» An activity within
a process that
does not add
value, from the

perspective of the

customer

J

« Unevenness

« Shifts in demand

or delivery that
lead to a service

or support
process being
sped up or slowed
down (unsteady)




Goal of Kaizen

e Kaizen is implemented not for profit but for quality.
Unless an organization improves quality, it cannot
prosper.

e The success of Kaizen should be measurable
through its impact on the customer satisfaction

e Kaizen will be successful only when it 1s process
oriented

e Itis important to recognize that any organization

~ will have problems and hence the employees should
be encouraged to admit when there is a problem



Goal of Kaizen.......

e A suggestion system is an integral part of Kaizen.
The management should encourage the employees
to give suggestions and their involvement in
improvement process

e Kaizen should be prioritized based on the impact

on the customers. Thus, Kaizen is a customer driven

strategy for improvement
¢ Kaizen is a problem-solving tool based on cross-

functional team and collaborative approach



Goal of Kaizen.......

¢ Kaizen is basically for improving the processes in
the organization

¢ Collaboration between the cross-functional team,
the process owners (those who carry out the job
regularly) and the management is essential for
success of Kaizen

e Quality Circles can become part of Kaizen since it
is a group oriented suggestion system
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Kaizen Implementation

0o Can be implemented in two ways

1. Gradual Improvement Process

o The management constitutes an apex quality council which overseas the
gradual improvement process. They use 5S tools for reorganizing work
places and eliminate/ reduce 3 MU'’s

2. Kaizen blitz
o A quick improvement technology
o Usually completed in a week
o Generally lasts for a week



Applying Kaizen
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PDCA CYCLE

0 PDCA (plan—-do—-check-act or plan—do—-check—adjust)

IS an iterative four-step management method used In
pusiness for the control and continuous improvement of
orocesses and products.

0 Developed by Shewhart and also known as shewart
cycle

0 Deming modified it as plan—-do—study—-act (PDSA).
O So also known as Deming circle/cycle/wheel.




 The Plan—Do-
Check—-Act cycle Is a
four-step model for
carrying out change.

« Just as a circle has
no end, the PDCA
cycle should be
repeated again and
again for continuous
Improvement.
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The Plan-Do-Check-Act Procedure

1. Plan: Establish objectives and processes
Establish a plan that will facilitate achieving the goal

2. Do: The do phase allows the plan from the previous step
to be enacted. Carry out a small-scale study (pilot study).



—

3. Check/study

0 The data and results gathered from the do phase are
evaluated.

0 Data is compared to the expected outcomes to see any
similarities and differences.

0 During this phase one has to find out which plan worked
and which didn't



—
4. Act

0 This act phase is where a process is improved.

0 Records from the "do" and "check" phases help identify issues
with the process. These issues may include problems, non-
conformities, opportunities for improvement, inefficiencies etc.

0 Root causes of such issues are investigated, found and
eliminated by modifying the process.

0o Work in the next “do” phase should not create recurrence of the
identified issues; If it does, then the action was not effective.
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PDSA of TQM

o Planning phase

Announcement by CEOQO regarding implementation of TQM
Select consultant

Corporate strategic planning

o Planning the strategy of how organization is going to get TQM
Vision statement

o Vison of CEO about where the organization should be in long run
Quality Policy

o aimed at improving the customers perception about the company and thereby
Improving image of the company

Plan for quality councll
o TQM project should be steered by a quality council
Employee involvement etc.




————————
Do Phase

O Starts after planning phase
O First task Is meeting of QC

0 Various plans given in planning phase should be
authorized by QC



_——
Study Phase

0 In every meeting of QC, the results achieved through the
Implementation of TQM should be studied

0 What ever plans to be changed should be discussed

Act Phase

O Here the plans for implementing TQOM should be
confirmed



e ——
QUALITY CIRCLES

o A quality circle or quality control circle is a group of workers who
do the same or similar work, who meet voluntarily and regularly to
identify, analyze and solve work-related problems.

o Normally small in size, the group is usually led by a supervisor or
manager and presents its solutions to management;

0 where possible, workers implement the solutions themselves in order
to improve the performance of the organization and motivate
employees.

o Quality circles built mutual trust and create greater understanding
between the management and the workers




0 Quality circles started in 1950-60s and were most
popular during 1980s, but later on replaced by
Kaizen groups and similar worker participation schemes.
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Characteristics of Effective Quality Circles

1. The atmosphere should be informal, comfortable and
relaxed. The members should feel involved and
Interested.

Everyone should participate.
The objectives should be clear to the members.
The members should listen to each other.

The group should feel comfortable even when there are
disagreements.

a & W DN



The decisions should generally be taken by a kind of consensus
and voting should be minimum.

When an action is required to be taken, clear assignments
should be made and accepted by all the members.

The leader should not dominate the group. The main idea should
not be as to who controls but how to get the job done.

Until a final solution is found and results are attained, feedback is
necessary.



S ———S
Objectives of Quality Circles

0 To improve quality, productivity, safety and cost reduction.

0 To give chance to the employees to use their wisdom and
creativity.

0 To encourage team spirit, cohesive culture among different levels
and sections of the employees.

0o To promote self and mutual development including leadership
quality,

o To fulfill the self-esteem and motivational needs of employees.
o To improve the quality of work-life of employees.
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SWOT ANALYSIS

The term SWOT is an acronym of Strength, Weakness, Opportunities and Threat. SWOT
analysis involves the examination of a firm’s Strengths, Weaknesses, Opportunities and Threats.
Strengths and Weaknesses are internal to the firm where as Opportunities and Threats are
external to the firm. A firm should continuously build upon its strength [like, R&D, Brand
Power, Good Customer Service etc.] and mitigate the weaknesses. Similarly, a firm must grab
the opportunity like entering a new market and be ahead of its competitors. Threats need to be
mitigated so that the goals are achieved as expected. The analysis of the macro-environment tells
us about the opportunities and threats present in the environment for our company. Analysis of
the micro-environment tells us about the strengths and weaknesses of our company.

SWOT analysis is a technique that enables a group or individual to move from everyday
problems and traditional strategies to a fresh prospective. SWOT Analysis is the most renowned
tool for audit and analysis of the overall strategic position of the business and its environment. Its
key purpose is to identify the strategies that will create a firm specific business model that will
best align an organization’s resources and capabilities to the requirements of the environment in
which the firm operates. It is the foundation for evaluating the internal potential and limitations
and the probable/likely opportunities and threats from the external environment. It views all
positive and negative factors inside and outside the firm that affect the success. A consistent
study of the environment in which the firm operates helps in forecasting/predicting the changing
trends and also helps in including them in the decision-making process of the organization.

e Strength:
Strengths are the qualities that enable us to accomplish the organization’s mission. These
are the basis on which continued success can be made and continued/sustained. Strengths
can be either tangible or intangible. These are what you are well-versed in or what you
have expertise in, the traits and qualities your employees possess (individually and as a
team) and the distinct features that give your organization its consistency. Strengths are
the beneficial aspects of the organization or the capabilities of an organization, which
includes human competencies, process capabilities, financial resources, products and
services, customer goodwill and brand loyalty.

o Weakness:
Weaknesses are the qualities that prevent us from accomplishing our mission and
achieving our full potential. These weaknesses deteriorate influences on the
organizational success and growth. Weaknesses are the factors which do not meet the
standards we feel they should meet. Weaknesses in an organization may be depreciating
machinery, insufficient research and development facilities, narrow product range, poor
decision-making, etc. Weaknesses are controllable. They must be minimized and
eliminated.

e Opportunities:
Opportunities are presented by the environment within which our organization operates.
These arise when an organization can take benefit of conditions in its environment to plan
and execute strategies that enable it to become more profitable. Organizations can gain
competitive advantage by making use of opportunities. Organization should be careful
and recognize the opportunities and grasp them whenever they arise. Selecting the targets
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that will best serve the clients while getting desired results is a difficult task.
Opportunities may arise from market, competition, industry/government and technology.
e Threats:

Threats arise when conditions in external environment jeopardize the reliability and
profitability of the organization’s business. They compound the vulnerability when they
relate to the weaknesses. Threats are uncontrollable. When a threat comes, the stability
and survival can be at stake.

SWOT Analysis
Threats (T) Confront Avoid
External
Environment iti
Oppo(rgj)nltles Exploit Search

Strengths (S) Weakness (W)

Internal Environment

Advantages of SWOT analysis

e ltis a source of information for strategic planning.

e Builds organization’s strengths.

e Reverse its weaknesses.

e Maximize its response to opportunities.

e Overcome organization’s threats.

o It helps in identifying core competencies of the firm.

o It helps in setting of objectives for strategic planning.

e It helps in knowing past, present and future so that by using past and current data, future
plans can be chalked out.

Limitations of SWOT Analysis

e Price increase
Inputs/raw materials
Government legislation
e Economic environment
e Searching a new market for the product which is not having overseas market due to
import restrictions; etc.
¢ Insufficient research and development facilities;
e Faulty products due to poor quality control;
Poor industrial relations;
Lack of skilled and efficient labour
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STRATEGIC PLANNING

Strategic planning sets the long — term direction of the organization in which it wants to proceed
in future.

Vision of

Present
Future

Strategic planning is the process of envisioning the organizations future and developing the
necessary goals, objectives and action plans to achieve that future. Strategic planning is an
organizations process of defining its strategy, or direction, and making decisions on allocating its
resources to pursue this strategy. The objective is to build a posture that is so strong in selective
ways that the organization can achieve its goals despite unforeseeable external forces.

Strategic planning can be defined as the process of deciding on objectives of the organization, on
changes on these objectives, on the resource used to attain these objectives and on the policies
that are to govern the acquisition, use and disposition of these resources.

Strategic Planning Process:

Step 1: Ildentification of customer needs: The basic step is the identification of customers
and their wants and needs. An organization must seek its customers requirements,
expectations and assess future trends before developing a strategic plan.

Step 2: Determination of customer positioning: The second step requires the planners to
determine its positioning with regards to its customers. Various alternatives such as whether
the organization should give up, maintain or expand market position should be considered. In
order to become successful, the organization should concentrate and consolidate its position in
its area of excellence.

Step 3: Predict the future: In this step, the planners should predict future conditions that will
effect their product or service.

Step 4: Gap Analysis: In this step the planners should identify the gaps between the current
state and future state of organization. For identifying the gaps, an analysis of core values and
concepts and othertechniques must be used.

Step 5: Closing of gap: In this step the planners should develop a specific plan to close the
gap. By assessing the relative importance and relative difficulty the planners can close the
gap. This process is also termed as process improvement.
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Step 6: Align the plan with Mission and Vision: In this step the reviced plan should be
aligned with mission, vision and core values and concepts of the organization. Organization
should embrace quality as an essential ingradient in their mission, vision and objectives.

Step 7: Implementation of plan: In order to implement the action plan, resources must be
allocted to collecting data, designing changes and overcoming resistance to changes. Also the
planners should moniter and assess the the result of strategic plan.

Since quality is a continuous improvement process, one has to reassess and renew the
strategic plans periodically. So it is cyclic process.

STRATEGIC GRID

McFarlan proposed the strategic grid that allows the visualization of the relationship between
IT strategy and business strategy and operations. This model analyses the impacts of IT
existent applications (present) and of applications portfolio (future), defining four boxes, with
each representing one possible role for IT in the enterprise: “Support,” “Factory,”
“Turnaround,” and “Strategic”

The strategic grid model is an IT specific model that can be used to assess the nature of the
projects that the IT organization has in its portfolio with the aim of seeing how well that
portfolio supports the operational and strategic interests of the firm.

Strategic Impact of Future Systems

Low

Support Turnaround
Strategic 3"990'1

Impact of

Current

Systems
Factory Strategic

High & 4
Low High

The X-axis:

e The X axis represents impact of the project on IT strategy. One way of expressing what
we mean by this is: what options does this project offer the firm by way of affecting one
of Porter’s five forces in our favour?

e Does it change the nature of competition in our market.

e Does it enable us to offer completely new products and services, or enable us to substitute
one of ours for one of someone else’s in the eyes of their customers?

The Y-axis:
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e The Y axis represents the impact of the project on IT operations. One way of expressing
this is to say that projects that are high on this axis improve the efficiency or quality of
our existing systems and business processes, or lower their costs.

McFarlan divided the grid into 4 quadrants

e Support
Low operational impact, low strategic impact. This quadrant is about local process
improvements for individual users.

e Factory
High operational impact, low strategic impact. This quadrant is about operational
improvements that affect large portions of the firm, and are aimed at improving
performance or decreasing cost.

e Turnaround
Low operational impact, high strategic impact. This quadrant is about exploiting new
technologies to provide strategic opportunities.

e Strategic
High operational impact, high strategic impact. IT organizations that have most projects
in this quadrant understand that IT can both improve core operations of the firm while
simultaneously generating strategic options.

ORGANIZATIONAL CULTURE

Organizational culture is a system of shared beliefs & attitudes that develop within an
organization & guides the behaviour of its members. It is also known as "corporate culture”, &
has a major impact on the performance of organization & especially on the quality of work life
experienced by the employees. Organizational culture “consists of the norms, values & rules of
conduct of an organization as well as management styles, priorities, beliefs & inter-personal
behaviours. Together they create a climate that influences how well people communicate, plan &
make decisions".

Concept of Organizational Culture

Culture consists of beliefs & behaviour. It is cultivated behaviour in the sense that it is learnt
from the other members of the society. Organizational culture is the totality of beliefs, customs,
traditions & values shared by the members of the organization. Organizational culture stress on
sharing of norms & values that guide the organizational members' behaviour. These norms and
values are clear guidelines as to how employees are to behave within the organization and their
expected code of conduct outside the organization.

The simplest definition of culture is "the way we do things round here' (Deal and Kennedy,
1982). It is a combination of values and beliefs, norms of behaviour that are acceptable or
otherwise, written policies, pressures, and expectations coming down from the top, formal and
informal systems, processes and procedures, and networks.
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Smircich (1983) defines organizational culture as a fairly stable set of taken-for-- granted
assumptions, shared beliefs, meanings, and values that bring forth a new way of
understanding of organisational life. According to Denison (1984), organizational culture
refers to the set of values, beliefs, and behaviour patterns that form the core identity of an
organisation.

Role of Organization Culture

The role of culture in an organization is to
e Specify the goals and objectives of the organization
e Specify the relations that exist within the organization
e Specify what qualities are valued within organizations such as loyalty, confidentiality,
dynamism, hard work, and so on
e Specify the wider context within which the organization operates.

The success of any organization is linked to an organization culture in which people are
encouraged to work together and share resources as needed. Organization culture exerts many
effect on individuals and organizational processes - some dramatic and others more subtle. If the
organization culture stresses the importance of product quality and excellent service, its
customers will generally find their complaints handled politely and efficiently.

Nature of Organizational Culture

The main features of organizational culture are as follows:-

e Like an individual, every organization has its own personality.

e The personality of the organization defines the internal environment of an organization.

o It differentiates an organization from the others.

e |t is relatively enduring or stable over time.

e It exercises a significant influence on the attitudes, behaviour & performance of

organizational members.

Functions of Organizational Culture

The main function of organisational culture is to define the way of doing things in order to give
meaning to organisational life.

Brown (1998) states the following functions of organisational culture:

e Conflict reduction. A common culture promotes consistency of perception, problem
definition, evaluation of issues and opinions, and preferences for action.

e Coordination and control. Largely because culture promotes consistency of outlook it
also facilitates organisational processes of coordination and control.

e Reduction of uncertainty. Adopting of the cultural mind frame is an anxiety reducing
device which simplifies the world of work, makes choices easier and rational action seem
possible.
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e Motivation. An appropriate and cohesive culture can offer employees a focus of
identification and loyalty, foster beliefs and values that encourage employees to perform.

e Competitive advantage. Strong culture improves the organisation’s chances of being
successful in the marketplace.

Elements of Organizational Culture

Following are the elements of organizational culture:-

e Individual Autonomy: In this the individuals have responsibility, freedom &
opportunities of exercising initiative that an individual has in the organization.

e Structure: In this the organization creates objectives, performance expectations &
authority relationships.

e Management Support: In this the managers provide clear communication, assistance,
warmth & support to their subordinates.

o Identity: In this the members identify with the organization as a whole rather than with
their particular work group or field of professional expertise.

e Performance Reward System: Reward system of an organization include increase in
salary, promotions etc., is based on employee performance rather than on seniority &
favouritism.

e Risk Tolerance: In this employees are encouraged to be innovative, aggressive & risk
taking.

Types of Organizational Culture

Handy (1985) has analysed the different types of organizational culture and offers a four-fold
typology:

e The Power Culture
In this, the organization stresses the role of individuals rather than committees.
Individuals are power-oriented and politically aware. Control is exercised at the centre
and is characterised by informal webs of influence rather than formal procedures. It is not
characterised by bureaucracy.

e The Role Culture
Here the stress is upon formal rules and roles and authority is vested in these roles. It is
characterised by formal procedures and offers the individual security, stability and
predictability. It is, therefore, characteristic of bureaucracy.

e The Task Culture
This is job-oriented and is concerned with getting the job done. It is concerned with
utilising resources to meet the organization's objectives and is characterised by the
requirement of efficiency. The culture adapts itself to change and is driven by the need to
provide goods and services for the customer.

e The Person Culture
The individual is at the heart of this organization and this culture, according to Handy, is
not often found. The organisation serves the individual rather than the other way round.
Control mechanisms or hierarchies are virtually impossible and influence the shared.
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Another way of classifying organizational culture is

e Authoritarian & Participative Culture:
In the authoritarian culture there is centralization of power with the leader & obedience to
orders & discipline are stressed. Any obedience is punished severely to set an example to
others. The basic assumption is that the leader knows what is good for the organization &
he always acts in its interests.

e Mechanistic & Organic Cultures:
The mechanistic organizational culture has the values of bureaucracy & so is also called
"Bureaucratic Culture”. Organizational jobs are created around narrow specializations &
people think of their careers mainly within these specialization. There is a great deal of
departmental loyalty. This sort of culture resists change & innovation. In organic culture
formal hierarchy of authority, departmental boundaries, formal rules & regulations &
prescribed channels of communications are found. Emphasis is on task accomplishment,
team work, and free flow of communication — formal & informal. There is an
understanding within the staff like at the of problems, threats & opportunities the
organization is facing & willingness to take part in solving the problems. The culture
stresses flexibility, consultation, change & innovation.

e Sub-Culture & Dominant Culture:
Each department of an organization may have its own culture representing a sub-culture
of the system. An organizational culture takes place when there is an integration of all the
departments. Within any given unit the tendency for integration & consistency will be
assumed to be present, but it is perfectly possible for coexisting units of a larger system
to have cultures that are independent & even in conflict with each other.

Creation of Culture:

Organization culture provides the members with a sense of organizational identity &
generates a commitment. Though ideas that become part of culture can come from anywhere
within the organization, an organization's culture generally beings with the leader who
implements particular ideas & values as a vision, philosophy or business strategy. When
these ideas & values lead to success, they become institutionalized & give shape to an
organizational culture.

Creation of an organization culture is a very lengthy & complicated process. Culture has 3

levels. Namely:-

1. Aurtifacts.

2. Beliefs & Values.

3. Assumptions.

4. Observable Artifacts: These are the symbols of culture in the physical & social work
environment & are most visible. Following are the things found in artifacts:-

o Organizational Heroes: As a reflection of the organization's philosophy, concerns
the behaviour of top executives & their leadership styles. These leaders become the
role models of an organization's culture. They represent what the company stands for
& reinforce the values of the culture.

o Ceremonies & Rites: Ceremonies & rites tell about activities that are done on
important occasions. Members of the organization who have achieved success are
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recognized & rewarded on such occasions. Annual convocations at colleges &
universities where degrees, diplomas & medals are distributed to the students are
reflections of culture in educational institutions. These ceremonies bond organization
members together. Such ceremonies as company picnics, retirement dinners,
encourage interpersonal communication & togetherness.

o Stories: Stories about organization's heroes are powerful tools to reinforce cultural
values throughout the organization. These stories tell about cultural network &
remind employees as to why we do things in a certain way.

o Cultural Symbols: Symbols tell about organizational culture. Certain code of dress
or company's logo can reflect its values. Some of the material artifacts created by an
organization might also speak of its cultural orientation.

2. Shared Values: Values are reflected in the way individuals actually behave. Values
reflect an organization's beliefs as to what should be & what should not be. Values are
those principles & qualities that shape our thinking & behaviour. Values can be of 2
types. Namely:-

o Instrumental Values: Are beliefs that certain behaviours are appropriate at all times
irrespective of the objectives or outcomes.

o Terminal Values: Are beliefs that certain more tangible objectives are worth striving
for & the objectives become more important than the behaviour in achieving such
objectives.

3. Common Assumptions: Assumptions are the most fundamental level of an
organization's culture. These are deeply held beliefs which are not objectively observed.
For example, an organization may establish values based on 3 basic assumptions.
Namely:-

o People are basically good. This assumption is reflected in the company's emphasis on
trust.

o People are willing to learn, grow & achieve if they are given proper opportunities.
This assumption is reflected in the company's extensive training programs.

o People are motivated by the challenging work. This assumption is reflected by the
process of common goal setting & goal achievement by participation of members.

Maintaining a Culture:
Following are the practices that help to maintain the culture:-

1. Selection Process: The main purpose of selection process is to select right type of person
for the right job. When for a given job 2 or more candidates with identical skills &
abilities are available then the final selection is influenced by how well the candidate fits
into the organization. It is by selecting the candidates who can match the organizational
culture, the management can think of maintaining organizational culture.

2. Actions of Top Management: Besides managerial vision the actions of the top
executives also have a major impact on the organizational culture. Through what they say
& how they behave, senior executives establish norms that help the organization to take
risks, how much freedom managers should allow their subordinates, what actions will
pay off during promotions & other rewards.
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QUALITY CULTURE

Quality culture encompasses an organization's practices, central values and philosophy and can
be defined as the concentration of all people and resources in a never-ending quest for greater
quality and service in every dimension of the organization. Quality culture refers to a specific
part of the organizational culture related to an organization’s quality initiatives, whereas
organizational culture refers to the entire culture of an organization.

Characteristics

e Widely shared philosophy of management
Emphasis on the importance of human resources to the organization
Ceremonies to celebrate organizational events
Recognition and rewards for successful employees

e Effective internal network for communicating the culture

e Informal rules of behaviour

e Strong value system
High standards for performance
Definite organizational character

Foundation of quality culture

Establishing a quality culture is like constructing a building. The process begins with laying a
solid foundation. A 10-step model is used to establish a solid foundation for a quality culture in
any organization.

e Understand — Quality is at its heart a cultural concept. The tone for an organization's
culture is set by the CEO and executive managers. Without the buy-in and commitment
of executive management, there can be no quality culture. Consequently, the cornerstone
of the cultural foundation must be an understanding on the part of executive managers of
the concept of a quality culture and their role in establishing and maintaining such a
culture.

e Assess — In this step, a comprehensive assessment of the existing corporate culture as it
relates to quality is completed and the results are compiled.

e Plan — Based on the results of the survey in the pre-step, develop a comprehensive plan
for establishing a quality culture.

e Expect - An organization’s corporate culture is one of those phenomena in which you get
what you expect. Consequently, it is important for executives, managers, and supervisors
to make sure that all personnel know that quality-positive attitudes and behaviour are
expected. This can be achieved by

o including a corporate value relating to quality in the organization’s strategic plan
including quality in the job descriptions of all personnel
including quality in all of the organization’s team charters
including quality criteria in all of the organization’s performance appraisal
instruments
talking about quality at all levels in the organization
recognizing and rewarding quality- positive attitudes and behaviour
providing quality-related training for personnel at all levels, and
Setting quality- related goals for all teams, units, departments, and divisions in the
organization.

O O O

O O O O
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¢ Model — Executives, managers, and supervisors must be consistently positive role models
of the quality-related attitudes and behaviours expected of personnel. Employees are
more likely to follow the behaviour of management personnel than their words.

e Orient — New employee orientations should have a comprehensive quality component. A
new employee’s first exposure to the organization occurs during his or her initial
orientation.

e Mentor — Many organizations use mentors to help in the development of employees.
Typically, mentors provide technically oriented assistance

e Train — Providing quality training at all levels is not a new concept to competitive
organizations.

e Monitor — it is important that supervisors monitor the quality-related attitudes and
behaviours of their direct reports continually. When the quality-positive attitudes and
behaviours are observed, they should be reinforced immediately. Correspondingly, when
quality-negative attitudes and behaviours are observed, they should be corrected
immediately.

¢ Reinforce and maintain quality — In order to maintain a quality culture once it has been
established, organizations must reinforce the quality-related attitudes and behaviours they
expect of their personnel. This means that recognition and reward systems must factor in
quality as a key criterion. Quality-related attitudes and behaviours should be factors in all
decisions about raises, promotions, and recognition awards.

QUALITY FUNCTION DEPLOYMENT (QFD)

Quality function deployment is a planning tool used to fulfil customer expectations. It is a
disciplined approach to product design, engineering and production and provides in-depth
evaluation of a product. An organization that correctly implements QFD can improve
engineering knowledge, productivity and quality, and reduce costs, product development time
and engineering changes. QFD focuses on customer expectations or requirements, often referred
to as the voice of the customer. It is employed to translate customer expectations, in terms of
specific requirements, into directions and actions, in terms of engineering or technical
characteristics, that can be deployed through the following:

Product planning
Part development
e Process planning
e Production planning
e Service industries

Quality function deployment is a team-based management tool in which customer expectations
are used to drive the product development process. Conflicting characteristics or requirements
are identified early in the QFD process and can be resolved before production. By implementing
QFD, an organization is guaranteed to implement the voice of the customer in the final product
or service. QFD helps in identifying new quality technology and job functions to carry out
operations. This tool provides a historic reference to enhance future technology and prevent
design errors. QFD is primarily a set of graphically oriented planning matrices that are used as
the basis for decisions affecting any phase of the product development cycle. Quality function
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deployment enables the design phase to concentrate on the customer requirements, thereby
spending less time on redesign and modifications.

QFD may be defined as a system for translating customer requirements into appropriate

requirements at every stage, from research through product design and development, to
manufacture, distribution, installation and marketing, sales and service.

Objectives of Quality Function Deployment

Focus on the customer

Reduce time-to-market

Reduce cost

Manage information

Improve marketing and development collaboration
Organisational learning

Benefits of QFD

Improves customer satisfaction
Reduces implementation time
Promotes Teamwork

Provides documentation

Shorter product development cycle
Focus on process

Prevents design errors

Reduced development cost

QFD Team

QFD team of six to eight persons has to be constituted for every project. It should be a cross
functional team consisting of representatives of various functions (Marketing, Design,
Production, QA, Testing, Purchasing, etc). The team members should be able to spend the
required time for successful completion of project. The QFD task is carried out for design of a
new product as well as improvement of an existing product.

The Voice of Customer

QFD concentrates on customer expectations and needs, a considerable amount of effort is put
into research to determine customer expectations. This process increases the initial planning
stage of the project definition phase in the development cycle. But the result is a total reduction
of the overall cycle time in bringing to the market a product that satisfies the customer.

The driving force behind QFD is that the customer dictates the attitude of a product. Customer
satisfaction, like quality, is defined as meeting or exceeding customer expectations. Words used
by the customers to describe their expectations are often referred to as the voice of the customer.
Sources for determining customer expectations are focus groups, surveys, complaints,
consultants, standards and federal regulations. Frequently, customer expectations are vague and
general in nature. It is the job of the QFD team to analyze these customer expectations into more
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specific customer requirements. Customer requirements should be taken literally and not
incorrectly translated into what organization official’s desire. Quality function deployment
begins with marketing to determine what exactly the customer desires from a product. During the
collection of information, the QFD team should continually ask and answer numerous questions,
such as the following:

What does the customer really want?

What are the customer’s expectations?

Are the customer's expectations used to drive the design process?
What can the design team do to achieve customer satisfaction?

House of Quality

The primary planning tool used in QFD is the house of quality. The house of quality translates
the voice of the customer into design requirements that specific values. It also matches those
requirements against the ability of the organization to meet them. House of quality is considered
to be primary chart in quality planning. The basic structure of QFD can be thought of as a
framework of a house, as shown in fig below.

Building the House of Quality

e Step 1: List Customer Requirements (WHATS)
Quality function deployment starts with a list of goals/objectives. This list is often
referred to as the WHATS that a customer needs or expects in a particular product. This
list of primary customer requirements is usually vague and very general in nature. The
list of customer requirements is divided into a hierarchy of primary, secondary and
tertiary customer requirements.

e Step 2: List Technical Descriptors (HOWSs)
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The goal of the house of quality is to design or change the design of a product in a way
that meets or exceeds the customer expectations. The QFD team should come up with
engineering characteristics or technical descriptors (HOWS) that will affect one or more
of the customer requirements. These technical descriptors make up the ceiling, or second
floor, of the house of quality. Each engineering characteristic should directly affect a
customer perception and be expressed in measurable terms. Implementation of the
customer requirements is difficult until they are translated into counterpart
characteristics. Counterpart characteristics are an expression of the voice of the customer
in technical language. Each of the customer requirements is broken down into the next
level of detail by listing one or more primary technical descriptors for each of the tertiary
customer requirements.
e Step 3: Develop a Relationship Matrix Between WHATSs and HOWSs

The next step in building a house of quality is to compare the customer requirements and
technical descriptors and determine their respective relationships. Tracing the
relationships between the customer requirements and the technical descriptors can
become very confusing. This is because each customer requirement may affect more than
one technical descriptor and vice versa. The interior walls of the house are the
relationships between customer requirements and technical descriptors.

The inside of the house of quality, known as the relationship matrix, is now filled in
by the QFD team. The relationship matrix is used to represent graphically the degree of
influence between each technical descriptor and each customer requirement. This step
may take a long time because the number of evaluations is the product of the number of
customer requirements and the number of technical descriptors. Doing this early in the
development process will shorten the development cycle and lessen the need for future
changes. It is common to use symbols to represent the degree of relationship between the
customer requirements and technical descriptors. Examples may include the following:

o Assolid circle represents a strong relationship.

o Asingle circle represents a medium relationship.

o Atriangle represents a weak relationship.

0 The box is left blank if no relationship exists.

Each degree of relationship between a customer requirement and a technical descriptor is
defined by placing the respective symbol at the intersection of the customer requirement
and technical descriptor. This method allows very complex relationships to be depicted
and interpreted with very little experience. After the relationship matrix has been
completed, it is evaluated for empty rows or columns. An empty row indicates that a
customer requirement is not being addressed by any of the technical descriptors. Thus,
the customer expectation is not being met. Additional technical descriptors should be
considered in order to satisfy that particular customer requirement. An empty column
indicates that a particular technical descriptor does not affect any of the customer
requirements and, after careful scrutiny, may be removed from the house of quality.
e Step 4: Develop an Interrelationship Matrix between HOWSs

The roof of the house of quality, called the correlation matrix, is used to identify any
interrelationships between each of the technical descriptors. The correlation matrix is a
triangular table attached to the technical descriptors. Symbols are used to describe the
strength of the interrelationships.
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A solid circle represents a strong positive relationship.
A circle represents a positive relationship.

An X represents a negative relationship.

An asterisk represents a strong negative relationship.

O O o o

The symbols describe the direction of the correlation. In other words, a strong positive
interrelationship would be a nearly perfectly positive correlation. A strong negative
interrelationship would be a nearly perfectly negative correlation. This diagram allows
the user to identify which technical descriptors support one another and which are in
conflict.

e Step 5: Competitive Assessments
The competitive assessments are a pair of weighted table (or graphs) that depict item for
how competitive products compare with current organization products. The competitive
assessment tables are separated into two categories: customer assessment and technical
assessment.
The customer competitive assessment is the block of columns corresponding to each
customer requirement in the house of quality on the right side of the relationship matrix.
These rankings can also be plotted across from each customer requirement, using
different symbols for each product. The customer competitive assessment is a good way
to determine if the customer requirements have been met and identify areas to
concentrate on in the next design. The customer competitive assessment also contains an
appraisal of where an organization stands relative to its major competitors in terms of
each customer requirement.
The technical competitive assessment makes up a block of rows corresponding to each
technical descriptor in the house of quality beneath the relationship matrix. These
rankings can then be entered below each technical descriptor using the same numbers as
used in the customer competitive assessment. The technical competitive assessment is
often useful in uncovering gaps in engineering judgment. When a technical descriptor
directly relates to a customer requirement, a comparison is made between the customer's
competitive evaluation and the objective measure ranking. Customer requirements and
technical descriptors that are strongly related should also exhibit a strong relationship in
their competitive assessments. Both assessments are very important because they give the
organization an understanding where its product stands in relation to the market.

e Step 6: Develop Prioritized Customer Requirements
The prioritized customer requirements make up a block of columns corresponding to each
customer requirement in the house of quality on the right side of the customer
competitive assessment. These prioritized customer requirements contain columns for
importance to customer, target value, scale-up factor, sales point and an absolute weight.

e Step 7: Develop Prioritized Technical Descriptors
The prioritized technical descriptors make up a block of rows corresponding to each
technical descriptor in the house of quality below the technical competitive assessment.
These prioritized technical descriptors contain a degree of technical difficulty, target
value and absolute and relative weights. The QFD team identifies technical descriptors
that are the most needed to fulfil customer requirements and need improvement. These
measures provide specific objectives that guide the subsequent design and provide a
means of objectively assessing progress and minimizing subjective opinions.
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QFD Process

There are four phases of product development.
Product Planning

Part Development

Process Planning

Production Planning

The various steps required in QFD process are

Phase I: Product Planning
1. List customer requirements
2. List technical descriptors
3. Develop relationship between customer requirements and technical descriptors
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4. Develop interrelationship matrix between technical descriptors
5. Do competitive assessments

6. Develop prioritized customer requirements

7. Develop prioritized technical descriptors

Phase 1 documents customer requirements, warranty data, competitive opportunities, product
measurements, competing product measures, and the technical ability of the organization to meet
each customer requirement. Getting good data from the customer in Phase 1 is critical to the
success of the entire QFD process

Phase 11: Part Development

This step involves development of a design matching the customer requirement and trial
production. Product design requires creativity and innovative team ideas. Product concepts are
created during this phase and part specifications are documented. Parts that are determined to be
most important to meeting customer needs are then deployed into process planning

1. Deploy QFD process down to sub-components level both in terms of requirements
and characteristics

2. Deploy the component requirement chart. Relate the critical sub-component control
characteristics

Phase 111: Process Planning

This step involves development of a suitable process and develop control plans. Process planning
is led by manufacturing engineering. During process planning, manufacturing processes are
flowcharted and process parameters (or target values) are documented

1. Develop the relationship between the critical characteristics and process used to
create the characteristics
2. Develop the control plan relating critical control to critical processes

Phase 1V: Production Planning

This step involves the development of a suitable production, Develop prototype and do testing
and launching the final product to the market

1. Tabulate operating instructions from process requirements
2. Develop prototype and do testing
3. Launch the final product to market
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FAILURE MODE & EFFECT ANALYSIS (FMEA)

Failure mode and effect analysis also known as risk analysis is a preventive measure to
systematically display the causes, effects, and possible actions regarding observed failures.
“FMEA is an analytical technique that combines the technology and experience of people in
identifying foreseeable failure modes of a product or process and planning for its elimination.”
FMEA is a “before-the-event” action event and is done when existing
systems/products/processes are changed or redesigned. It is a group of activities comprising the
following:

e Recognize the potential failure of a product or process.
¢ Identify actions that eliminate / reduce the potential failure.
e Document the process.

Failure Modes and Effects Analysis (FMEA) is designed to identify potential failure modes for a
product or process before the problems occur, to assess the risk. Ideally, FMEA is conducted in
the product design or process development stages, although conducting an FMEA on existing
products or processes may also yield benefits.

Objectives of FMEA:
e The objective of FMEA is to anticipate failures and prevent them from occurring. FMEA

prioritizes failures and attempts to eliminate their causes.

e FMEA is an engineering technique is used to define, identify and eliminate known and or
potential failures, problems, errors which occur in the system, design, process and service
before they reach the customer.

e FMEA is a before the event action and is done when existing systems products processes
are changed or redesigned.

e FMEA is a never ending process improvement tool.

Concepts of FMEA

The FMEA concept is used to analyze concept alternatives in the early stages before a final
concept is selected and hardware is defined (most often at system and subsystem). It focuses on
potential failure modes associated with the proposed functions of a concept proposal. In order to
streamline the FMEA process, focus should be on the concept's primary functions and limit the
scope to those failure modes, effects, and causes that are the greatest concern. This type of
FMEA includes the interaction of multiple systems and interaction between the elements of a
system at the concept stages.

FMEA requires the identification of the following basic information:
e [tem(s)
e Function(s)
e Failure(s)
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Effect(s) of Failure
Cause(s) of Failure
Current Control(s)
Recommended Action(s)
Plus other relevant details

Types of FMEA:

System FMEA:- Analyses components, subsystems and main system in early stage of design
Design FMEA: - Analyses products/parts before they are released to manufacturing.

Process FMEA: - Focuses on manufacturing and assembly processes.

Service FMEA:- Analyses the service industry processes before they are released to impact
the customer

Equipment FMEA

Maintenance FMEA

Concept FMEA

Environmental FMEA

In practice all the above types are categorized in two types

1.

Design FMEA

Design FMEA involves the analysis of the potential failures of product or service due to
component or subsystem unreliability. Implementing Design FMEA helps to establish
priorities based on expected failures and severity of those failures and also helps to
uncover oversights, misjudgements and errors that may have been made. Design FMEA
also helps to reduce development time and cost of manufacturing by eliminating many
potential failures prior to operation. It also specifies the appropriate tests to check the
designed product.

Process FMEA

Process FMEA is used to identify potential process failure modes by ranking the failures
and then goes in for establishing priorities according the failures impact on the internal
and external customer. Process FMEA also helps to identify potential manufacturing and
assembly level failures in order to establish controls for reduction of failures.

Intent of FEMA:

Continuously measuring the reliability of a machine, product or process becomes an essential
part of TQM. While buying new machines, creating a new product or modifying a new product,
it is necessary to determine the reliability of the product or process. The most powerful method
for measuring reliability of the product/process is FMEA.

FMEA attempts to find out the potential product related failures. This technique is used
to anticipate causes of failure and prevent them from happening.
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e FMEA is an important step in debugging and preventing problems that may occur in the
manufacturing process.

e The FMEA evaluation should be carried out immediately after the design phase of
product and certainly before purchasing and setting up any machinery.

e FMEA allows the engineers to document all the thoughts and actions carried out to
ensure a safe and reliable product.

Benefits of FMEA:
e Improve product/process reliability and quality.
e Increase customer satisfaction.
e Early identification and elimination of potential product/process failure modes.
e Prioritize product or process deficiencies
e Capture engineering/organization knowledge
e Document and track the actions taken to reduce risk
e Provide focus for improved testing and development.
e Minimize late changes and associated cost.
e Act as catalyst for teamwork and idea exchange between functions.

Stages of FMEA:
1. Specifying Possibilities
a) The functions involved are identified
b) The possible failure modes are determined
c) The root causes for the failure are found out
d) The effects of the failure on other components of the system is found out
e) Steps involved in the detection/prevention of failures is found out
2. Quantifying Risk
a) Probability of cause is determined
b) Severity of the failure and its effect is determined
c) The effectiveness of control system to prevent cause is checked
d) The risk is prioritized
3. Correcting High Risk Causes
a) The work is prioritized
b) Action is explained in a detailed manner
c) Now the action is assigned to the necessary people
d) Go in for Check points to check the completion level
4. Re-evaluation of Risk
a) Recalculate the risk priority number

FMEA Team:
FMEA process is a team effort which involves engineers, assembly level workers,
manufacturing level workers, people from material department and people from quality
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department, service department, suppliers and customers. The responsibilities of team leader is to
determine the meeting time and place, communicating with the rest of the team, coordinating
actions assigning workers and following it up. Has to maintain files and records of FMEA forms,
keep the team active by drawing everyone into participation.

FMEA Documentation:
The purpose of FMEA documentation is
e Toallow all involved Engineers to have access to others thoughts
e To design and manufacture using these collective thoughts (promotes team approach)

For documentation to be effective it must be continuously updated as and when changes occur in
the design and manufacturing process.

Steps involved in FMEA

A block diagram is created to describe the system and its function. Then a worksheet is created,
which contains the important information about the system, such as the revision date or the
names of the components. On this worksheet all the items or functions of the subject should be
listed in a logical manner, based on the block diagram. Other steps followed are discussed below.

e Step 1 — Severity — Determine all failure modes based on the functional requirements
and their effects. Then effect of each failure mode is identified. Each effect is then given
a severity number (S) from 1 (no danger) to 10 (critical).

e Step 2 — Occurrence — In this step it is necessary to look at the cause of a failure mode
and how many times it occurs. A failure mode is given an occurrence ranking (O), again
1-10.

e Step 3 — Detection — In this step, the current controls of the system, that prevent failure
modes from occurring or which detect the failure are checked. Then a detection number
(D) which indicates the ability of planned tests and inspections to remove defects or
detect failure modes in time. A high detection number indicates that the chances are high
that the failure will escape detection, or in other words, that the chances of detection are
low.

After these 3 basic steps, Risk Priority Number (RPN) is calculated multiplying S x O x D.
Then actions such as inspection, testing, redesign are carried out. Once the actions have been
implemented in the design/process, the new RPN should be checked, to confirm the
improvements.

. Failur ri rren Detection .
Function aniure Effects Severity | Occurrence etectio RPN Action
Mode (S (O) (D)
An example of FMEA worksheet
Prepared by: Arun S, Dept. of ME, MESCE Page 4




IE 488 Total Quality Management — Module V

SIX SIGMA APPROACH

Six Sigma is an advance tool in quality management and process improvement. It is a
methodology for creating products/processes that perform at high standards. The phrase 'Six
Sigma' is emerged from the statistical foundation of the methodology. It measures how far a
given process deviates from perfection. It is associated with 'process capability’, a process that
operates at six sigma will produce no more than 3.4 defective parts per million although this will
debase over time to around a 99.5% yield. Most companies will operate at around 1 to 2. The Six
Sigma is based on numerous theories of quality management (Deming's 14 point for
management, Juran's 10 steps on achieving quality). The main scheme behind Six Sigma is that
if one can measure how many "defects" have in a process, then it can systematically figure out
how to eliminate them and get as close to "zero defects" as possible and specially it means a
failure rate of 3.4 parts per million or 99.9997% perfect. Six Sigma is well-organized process
that helps to focus on developing and delivering near-perfect products and services. The concept
of six sigma was developed by Motorola Corporation. Six sigma is a quality improvement
programme with a goal to reduce the number of defects to as low as 3.4 parts per million. Six
sigma seeks to identify and remove the causes of defects and errors in manufacturing and
business process.

Definition: Six Sigma seeks to improve the quality of process outputs by identifying and
removing the causes of defects. Six Sigma approach is a collection of managerial and statistical
concept and techniques that focuses on reducing variation in processes and preventing
deficiencies in product.

-
- - -

The bell shape curve shown in the figure is called ‘normal distribution’ in statistical terms. In
real life, a lot of frequency distributions follow normal distribution. Natural variations cause such
a distribution or deviation. One of the characteristics of this distribution is that 68% of area (i.e.,
the data points) falls within the area of —1c and +1c on either side of the mean. Similarly, 26 on
either side will cover approximately 95.5% area. 3o on either side from mean covers almost
99.7% area. A more peaked curve (eg. more and more deliveries were made on target) indicates
lower variation or more mature and capable process. Whereas a flatter bell curve indicates higher
variation or less mature or capable process. Six Sigma is not just a statistical approach to
measure variance; it is a process and culture to achieve excellence.
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Within a business and industry, the sigma value indicates how well a process is performing. A
defect is anything that may result in customer dissatisfaction. Consider a process that produces
one million parts, for this process to meet a Six sigma quality level, it must only produce less
than 3.4 defective parts out of the million that is produced. To achieve this task best practice for
product development must be identified.

Sigma in six sigma is used to measure performance. It is used to designate the distribution or
spread about the mean of any processor procedure. Six sigma is aimed at correcting the process
variation to reduce defects, not by adjusting specification limits. The product produced using six
sigma methodologies is shown with less variation, represented by the steeper slope of the curve
and more narrow spread around the mean value, than the traditional product. The sigma measure
is used for general communication and motivational purposes it should not be used in a technical
sense.

Key Concepts of Six Sigma
Six Sigma revolves around a few key concepts.

e Critical to Quality: Attributes most important to the customer.

e Defect: Failing to deliver what the customer wants.

e Process Capability: What process can deliver.

e Variation: What the customer sees and feels.

e Stable Operations: Ensuring consistent, predictable processes to improve what the
customer sees and feels.

o Design for Six Sigma: Designing to meet customer needs and process capability.

Features of Six Sigma
Major aim of Six Sigma is to eliminate waste and wastefulness, thus increasing customer
satisfaction by delivering what the customer is expecting.

e Six Sigma follows a structured methodology, and has definite roles for the participants.
e Six Sigma is a data driven method, and requires precise data collection for the processes
being analysed.
e Six Sigma is about putting results on Financial Statements.
e Six Sigma is a business-driven, multi-dimensional structured approach for:
o Itis an improving Process.
It is used to lower Defects.

o It reduces process variability
o Italso reduces costs
o Application of Six Sigma enhances customer satisfaction
o Its use increases profits
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Characteristics of Six Sigma

Statistical Quality Control — Standard Deviation is used as an important tool for
measuring non-conformance quality of the output is concerned.

Methodical Approach — The Six Sigma is not merely a quality improvement strategy in
theory as it features a well defined methodical approach of application in DMAIC and
DMADYV which can be used to improve the quality of production.

Fact and Data Based Approach — The statistical and methodical aspects of Six Sigma
show the scientific basis of the technique. This accentuates an important aspect of Six
Sigma that it is fact and data based.

Project and Objective Based Focus — The Six Sigma process is implemented for an
organization’s project tailored to its specifications and requirement. The process is flexed
to suit the requirements and conditions in which a project is operating to get the best
results. Six Sigma is also objective based. It is aimed to enhance profitability and to
generate financial.

The Customer Focus — The quality improvement and control standards are based on the
explicit customer requirements.

Teamwork Approach to Quality Management — The Six Sigma process requires
organizations to get organized when it comes to controlling and improving quality. Six
Sigma actually involves a lot of training depending on the role of an individual in the
Quality Management team.

Objectives of Six sigma

The main objectives of six sigma are as follows

Overall Business Improvement — Six Sigma methodology focuses on business
improvement. Beyond reducing the number of defects present in any given number of
products.

Reduce wastage — Any business seeking improved numbers must reduce the number of
defective products or services it produces. Defective products can harm customer
satisfaction levels.

Reduce Costs — Reduced costs equal increased profits. A company implementing Six
Sigma principles has to look to reduce costs wherever it possibly can without reducing
quality.

Reduced Cycle Time — Any reduction in the amount of time it takes to produce a product
or perform a service means money saved, both in maintenance costs and personnel
wages. Additionally, customer satisfaction improves when both retailers and end users
receive products sooner than expected. The company that can get a product to its
customer faster may win her business.
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e Increase Customer Satisfaction — Customer satisfaction depends upon successful
resolution of all Six Sigma’s other objectives. But customer satisfaction is an objective all
its own

Calculation of Six Sigma

The model of Six Sigma is helpful to eliminate defects/variations in processes with respect to
customer requirement. Achieving a six-sigma level quality means that processes produce only
3.4 defects per million opportunities (DPMO). Six-Sigma in addition to being a methodology
for improving process capability is also viewed as a philosophy that leads to faultlessness on a
continuous basis. The capability index, DPMO and the implied performance at select levels are
mentioned below:

CAPABILITY B4 AP e o 4 ANIP
CArADILI] DPMO  |IMPLIED PERFORMANCE
NDEX
ésgma 34 Norid Class
e ! ¥ g
S sigma 233
4 sigma 6210 Average
3 sigma 66807
- ‘-
2s59ma 308537 |Non Competitive

Concepts in Six Sigma

e DPMO (Defects Per Million Opportunities) DPMO= Total Defects Observed/ Total
Opportunities (1,000,000)

e Critical to Quality: Critical to quality is one of the major concept in Six Sigma
methodologies because the quality can affect the whole business objective or Goal. Critical
to quality means the measurable characteristics of a product or service which must be
matches the customer requirement of product or service.

o Defect: The defect is defined as a product or service characteristics which are not the
customer want.

e Process Capability: Process capability can be defined as a ability of your business process
to deliver or produce a service or product which are meeting the customer demands.

e Variation: Variation term is a bit different in Six Sigma methodology, here variation means
after delivering service and product the control person can measure the difference between
the what customer sees and what they actual feels after acceptance of product or service.

e Stable Operations: Stable operations means not only the stabilizing the process but
businesses have to ensure that the process of business in consistent to reduce the gap
between what customer sees and feels.
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Elements of Six Sigma:

There are three key elements of Six Sigma Process Improvement:

The Customers — Customers define quality. They expect performance, reliability,
competitive prices, ontime delivery, service, clear and correct transaction processing and
more. This means it is important to provide what the customers need to gain customer
delight.

The Processes — Defining processes as well as defining their metrics and measures are
the central aspect of Six Sigma. In a business, the quality should be looked from the
customer's perspective and so we must look at a defined process from the outside-in. By

understanding the transaction lifecycle from the customer's needs and processes, we can
discover what they are seeing and feeling. This gives a chance to identify weak areas with
in a process and then we can improve them.

The Employees — A company must involve all its employees in the Six Sigma program.

Company must provide opportunities and incentives for employees to focus their talents
and ability to satisfy customers. It is important to Six Sigma that all the team members
should have a well-defined role with measurable objectives.

Methodology of Six Sigma:

There are various methodology of six sigma:

DMAIC (Six Sigma improvement methodology): It is most popular process improvement
methodology which consists of Define, Measure, Analysis, Improve and Control. Six sigma was
introduced by engineer Bill Smith while working at Motorola in 1980. General Electric (GE) was
the company that continued the progress of Motorola and standardized the methodology. GE
focused on the following five steps, which together make up the DMAIC model. DMAIC is
recognized as a simple performance improvement model that is used within an intense use of
statistical computer software, and is acronym for Define-Measure-Analyse-Improve-Control.
The DMAIC process can be described as following:

ok wdp e

Define the goals of the improvement activity
Measure the existing system

Analyse the system

Improve the system

Control the new system

DMAIC is used by improving an existing process or service to attain the company's goal or the
project objective. DMAIC is a data driven quality strategy used to improve processes. It is about
minimizing variation in an existing process and is a corrective method.
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DMADYV model is short form for "Define-Measure-Analyse-Design-Verify" where it focuses in
Design and Verify stages. It has five phases.

1. Define: Define design goals that are consistent with customer demands and the enterprise
strategy.

2. Measure: Measure and identify CTQs (characteristics that are Critical To Quality),
product capabilities, production process capability, and risks.

3. Analyze: Analyze to develop and design alternatives.

Design: Design an improved alternative, best suited per analysis in the previous step

5. Verify: Verify the design, set up pilot runs, implement the production process and hand it
over to the process owner(s).

>

DMADOQOV (Creating new processes which will perform @ Six Sigma) comprises of define,
measure, analyse, design, optimise and validate. DMADOV forces attention on the need to
optimise the design. This six sigma model is used to develop new processes and product at high
quality level or if a process that is already in the company needs more than just an incremental
improvement.

Advantages of six sigma:
e It generates sustained success
e It sets a performance goal for everyone
e It enhances value to customers
e It speeds up the rate of improvement
e It promotes learning and cross-pollination
e It executes strategic change
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Disadvantages of six sigma:

e Improving product quality can generate capital costs and long term overhead costs
e It doesnot work well with intangible results
e It may create inflexibility and bureaucracy that can create delays and stifle creativity.

Application of Six Sigma in various Industries

The demand for enhanced quality and reduced cost of the goods and services has coaxed many
companies to introduce the Six Sigma system irrespective of the industry to which they belonged
to. In India, Wipro was one of the first companies to introduce Six Sigma into it’s applications in
1997. Wipro’s every business from software development to hardware, FMCG, BPO; all adopted
Six Sigma into its processes. It is said that after the initiation of Six Sigma into its projects, the
company has been able to complete 91% of its projects on time, when compared to the industrial
average of 55.

Pharmaceutical industry - In pharmaceutical industry, adoption of the Six Sigma technique
helped the industry reduce wastage and rework involved in the production. It was said that
5-10% of medicines produced dunng a period were to be discarded or modified due to the
defects. The adoption of Six Sigma helped the pharmaceutical companies to reduce the
errors in the production.

Airline industry - Airline industry had to adopt the Six Sigma metrics for its survival. The
increased cost of fuel, the competition driven by low budget airlines, etc has made the need
for lower cost without a hit to quality the need of the hour. The number of errors in handling
the calls from customers, and ticketing is to be minimised drastically. It was with this
intention that the airline industry adopted Six Sigma into the organisation.

Hospitality services - Hospitality services are another industry which benefited by the
adoption of Six Sigma techniques. Providing personalised service to each and every
customer by bending to their demands within a limited time without comprising the quality
was aided by the Six Sigma matrics. The Six Sigma technique is adopted in every field from
maintaining full occupancy to efficient housekeeping, ensuring a balanced inventory supply,
and to minimise wastage in the inventory.

Steel industries - Steel industries use this technique to minimise the inadequacies in the
design, imperfect products, etc.

In 1998. Forbes Magazine applauded the Mumbai Tiffin Suppliers Association or the Mumbai
Dabbawallahs for their way of functioning with just one error in every 8 million. Logistics,
insurance, call centers, all embrace the Six Sigma techniques for improving the quality of
service provided by them. Irrespective of the type of industry, all companies have to adopt Six
Sigma techniques as quality and timely delivery are crucial for their survival.
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