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Definition of QualityDefinition of Quality

• Quality is also defined as excellence in the product 
or service that fulfills or exceeds the expectations 
of the customer.

• There are 9 dimensions of quality that may be 
found in products that produce customer-
satisfaction.

• Though quality is an abstract perception, it has a 
quantitative measure- Q= (P / E ) ,
where Q=quality, P= performance(as measured by 
the Mfgr.),  and  E = expectations( of the 
customer).
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Definition of QualityDefinition of Quality

• Quality is not fine-tuning your product at the 
final stage of manufacturing, before packaging 
and shipping .

• Quality is in-built into the product at every 
stage from conceiving –specification & design 
stages to prototyping –testing and 
manufacturing stages.
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Attributes / Dimensions of Quality

• Performance - main characteristics of the 
product/service

• Aesthetics - appearance, feel, smell, taste
• Special Features - extra characteristics
• Conformance - how well product/service 

conforms to customer’s expectations
• Reliability - consistency of performance
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Attributes / Dimensions of Quality(Cont’d)

• Durability - useful life of the 

product/service

• Perceived Quality - indirect evaluation of 

quality (e.g. reputation)

• Serviceability - service after sale 
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Chapter 8 - Project Quality 
Management

Quality Planning
• Implies the ability to anticipate situations and 

prepare actions to bring about the desired 
outcome

• Important to prevent defects by:
– Selecting proper materials
– Training and indoctrinating people in quality
– Planning a process that ensures the appropriate 

outcome
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Cost of Quality
Three Views of quality Costs

Higher quality means higher cost.
• 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 not compensate

for additional expense.
The cost of improving quality is less than the resulting savings.

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

• This is said to account for the focus on continuous improvement of
processes in Japanese firms.



Three Views of quality Costs

Quality costs are those incurred in excess of those
that would have been incurred if the product were
built or the service performed exactly right the first
time.

This view is held by adherents of TQM philosophy.
Costs include 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 identified by modern cost accounting systems.



Types of Quality Costs
The cost of quality is generally classified into
four categories

1. Cost of Prevention
2. Cost of Appraisal
3. Cost of Internal Failure
4. Cost of External Failure



Quality Costs

Cost of Prevention
• Prevention costs include those activities which remove and

prevent defects from occurring in the production process.
• Included are such activities as quality 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
they occur but before shipment to customers. e.g. Inspection
activity.



Quality Costs

Internal Failure
• Those incurred during the production process.
• Include such items as machine downtime, poor quality

materials, scrap, and rework.
External Failure
• Those incurred after the product is shipped.
• External failure costs include returns and allowances,

warranty costs, and hidden costs of customer dissatisfaction
and lost market share.



Chapter 8 - Project Quality 
Management

The Cost of Quality
• The cost of quality is the cost of conformance plus 

the cost of nonconformance
– Conformance means delivering products that meet 

requirements and fitness for use
– Cost of nonconformance means taking responsibility for 

failures or not meeting quality expectations
• A 2002 study reported that software bugs cost the 

U.S. economy $59.6 billion (6% of GDP) each year 
and that one-third of the bugs could be eliminated 
by an improved testing infrastructure

• Gartner Research estimated that the cost of 
downtime for computer networks is about 
$42,000/hour. 
– A worse than average system with a downtime of 30 

minutes per day can cost more than $7 million per year.
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Chapter 8 - Project Quality 
Management

Five Cost Categories 
Related to Quality

• Prevention cost: cost of planning and executing a project so it is 
error-free or within an acceptable error range

• Appraisal cost: cost of evaluating processes and their outputs to 
ensure that a project is either error-free or within an acceptable error 
range

• Internal failure cost: cost incurred to correct an identified defect 
before the customer receives the product (rework, inventory costs 
due to defects, premature failure of products)

• External failure cost: cost that relates to all errors not detected and 
corrected before delivery to the customer (warranty costs, product 
liability suits, future business losses)

• Measurement and test equipment costs: capital cost of equipment 
used to perform prevention and appraisal activities
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Historical Review of Quality Control

• In 1954,Joseph M.Juran taught Japanese 
managements their responsibility to achieve 
quality .

• In 1960, the first quality control circles were 
formed. SQC techniques were being applied by 
Japanese workers.

• 1970’s US managers were learning from Japan 
Quality implementation miracles.

• In 1980’s TQM principles and methods became 
popular.(also in auto industry)

• In 1990’s ,the ISO 9000 model became the world-
wide standard for QMS.



EVOLUTION of TQM

• CRAFTSMEN & ARTISANS(eg. Artists, 
Sculptors, working with metals & other 
materials who were very Quality-conscious.

• TRADESMEN (eg.Masons,Carpenters etc.)
• ENGINEERING TRADES & PRACTICES

(eg.Foundry,Smithy, Die-making,Mould-
making,Stamping,Forging,Turning,Milling, 
Drilling etc. )       



TQM Evolution 

• Custom-built Articles/Products having considerable control 
over Quality. 

• Mass- Produced Products  with less control over Quality

• Quality control Department in Factories.

• TQM-based Production facility – enhancing the 
Organization through Quality techniques to better achieve 
organization’s goals-eg. Productivity and Profitability with 
min.wastage.   

• ISO Quality Management Systems.                   



Quality - Definitions

• Quality is excellence that is better than a 
minimum standard.
It is conformance to standards and   
‘fitness of purpose’   

• ISO 9000:2000 definition of quality-
It is the degree to which a set of inherent 
characteristics fulfills requirements.

• Quality is ‘ fitness for use ‘ of the product –
Joseph Juran.



Quality and customer 
expectations

• Quality is also defined as excellence in the 
product or service that fulfills or exceeds the 
expectations of the customer.

• There are 9 dimensions of quality that may be 
found in products that produce customer-
satisfaction.

• Though quality is an abstract perception,it has a 
quantitative measure- Q= (P / E ) ,
where Q=quality, P= performance(as measured 
by the Mfgr.),  and  E = expectations( of the 
customer).



The 9 Dimensions of Quality

• Performance
• Features
• Conformance
• -----------------------------
• Reliability
• Durability
• Service
• -----------------------------
• Response- of  Dealer/ Mfgr. to 

Customer
• Aesthetics – of product
• Reputation- of Mfgr./Dealer

Service  Features

Performance

Cost



TQM six basic Concepts

• Management commitment to TQM principles and 
methods & long term Quality plans for the 
Organisation

• Focus on customers – internal & external
• Quality at all  levels of the work force.
• Continuous improvement of the production/business 

process.
• Treating suppliers as partners
• Establish performance measures for the processes.   



Benefits of Quality

• Higher customer satisfaction
• Reliable products/services
• Better efficiency of operations
• More productivity & profit
• Better morale of work force
• Less wastage costs
• Less Inspection costs
• Improved process
• More market share
• Spread of happiness & prosperity
• Better quality of life for all.



Historical Review of Quality Control

• Quality in articles and artefacts produced by skilled craftsmen 
and artisans from the B.C. era eg. goldsmiths,silversmiths, 
blacksmiths, potters,etc.

• Artists & Artisans Guilds in the Middle ages spent years 
imparting quality skills and the worksmen had pride in making 
quality products.

• Industrial Revolution brought factory manufacturing where 
articles were mass-produced and each worker made only a 
part of the product,and did not sense the importance of his 
contribution to the quality of the product .



Historical Review of Quality Control

• In 1924, W.A.Shewhart of Bell Telephone Labs 
developed a statistical chart for the control of 
product variables – the beginning of SQC and SPC.

• In the same decade, H.F.Dodge and H.G.Romig of 
Bell Telephone Labs developed statistical 
acceptance sampling instead of 100% inspection.

• In 1946,the American Society for Quality Control 
was formed.

• In 1950, W. Edwards Deming,who learnt SQC from 
Shewhart,taught SPC & SQC to Japanese engineers 
and CEO’s



Chapter 8 - Project Quality 
Management

Leadership
• As Joseph M. Juran said in 1945, “It is most important that top 

management be quality-minded. In the absence of sincere 
manifestation of interest at the top, little will happen below.”*

• A large percentage of quality problems are associated with 
management, not technical issues

• As globalization increases and customers become more 
demanding, creating quality products quickly at a reasonable price 
is essential for staying in business
– In 1988, Motorola Corp. became one of the first companies to receive the 

Malcolm Baldrige National Quality Award. 
– One of Motorola's innovations that attracted a great deal of attention was 

its Six Sigma program. 
– Top management stressed the need to develop and use quality standards 

and provided resources (training, staff, customer input) to help improve 
quality

*American Society for Quality (ASQ), (www.asqc.org/about/history/juran.html).
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Leadership



Leadership



The Role of Management
• The EMS model is built on the premise that 

senior management is consistently 
participating or otherwise involved.

• There are key points where senior 
management has a defined role (e.g., Policy, 
management review).

• Ongoing support is critical.



Specific Expectations of 
Management

* Be visible and positive about the message.
* Show your support through organizational policy, 

as well as “walk the talk” by your words and 
actions.

* Discuss the benefits of using the EMS tool; Most 
importantly, verbalize how it supports the 
mission.

* Be up front and honest about the effort needed 
for successful implementation.

* Provide resources (financial, staff, external).



Specific Expectations (cont.)

* Provide moral support, encourage your team, 
and create a leadership environment that 
ensures success. The staff should feel that you 
are in it with them and committed to success.

* Encourage dialogue among the various offices, 
units and/or facilities.  Try to break down the 
silos!

* Share performance results with the workforce.
* Communicate outside the agency to share 

experiences and to learn from others.



Quality council 



The Quality Statements

• Vision Statement :The vision statement is a short declaration what an 
organization aspires to be tomorrow

• A vision statement, on the other hand, describes how the future will look if 
the organization achieves its mission. 

• Successful visions are timeless, inspirational, and become deeply shared 
within the organization, such as:

– IBM’s Service
– Apple’s Computing for the masses
– Disney theme park’s the happiest place on the earth, and
– Polaroid’s instant photography



The Quality Statements

• Mission Statement: A mission statement concerns what an organization is all about. 
The statement answers the questions such as: who we are, who are our customers, what 
do we do and how do we do it.

• This statement is usually one paragraph or less in length, easy to understand, and 
describes the function of the organization.

• It provides clear statement of purpose for employees, customers, and suppliers. 

• An example of mission statement is:

– Ford Motor Company is a worldwide leader in automatic and automotive related 
products and services as well as the newer industries such as aerospace, 
communications, and financial services. Our mission is to improve continually our 
products and services to meet our customers’ needs, allowing us to prosper as a 
business and to provide a reasonable return on to our shareholders, the owners of 
our business.



Strategic Planning



Strategic Planning 



Deming Philosophy



Deming Philosophy



Barriers to TQM Implementation
1. Competitive markets
2. Bad attitudes/abdication of responsibility/management infallibility
3. Lack of leadership for quality
4. Deficiency of cultural dynamism
5. Inadequate resources for total quality management
6. Lack of customer focus.
7. Lack of effective measurement of quality improvement
8. Poor Planning
9. Lack of management commitment
10. Resistance of the workforce
11. Lack of proper training/Inadequate Human Resource 

Development



UNIT II - TQM PRINCIPLES

Customer satisfaction – Customer Perception 
of Quality, Customer Complaints, Service Quality, 
Customer Retention, Employee Involvement –
Motivation, Empowerment, Teams, Recognition 
and Reward, Performance Appraisal, Benefits, 
Continuous Process Improvement – Juran Trilogy, 
PDSA Cycle, 5S, Kaizen, Supplier Partnership –
Partnering, sourcing, Supplier Selection, Supplier 
Rating, Relationship Development, Performance 
Measures – Basic Concepts, Strategy, 
Performance Measure.



CUSTOMER SATISFACTION

• The most important asset of any 
organization is its customers

• Satisfied customers pay their bills 
promptly which greatly improves 
cash flow – the lifeblood of any 
organization 



CUSTOMER SATISFACTION
• CUSTOMERS EXPERIENCE OF A 

PRODUCT OR A SERVICE IS 
MULTIFACETED SO HARD TO 
DETERMINE

• IT NEEDS TO BE MEASURED 
INDIVIDUALLY TO GET AN 
ACCURATE TOTAL PICTURE OF 
CUSTOMER SATISFACTION



CUSTOMER SATISFACTION

• Customer satisfaction should not be 
viewed in a vacuum.  

• For example, a customer may be 
satisfied with a product or service 
and therefore rate the product or 
service highly in a survey and yet 
same customer may buy another 
product.



CUSTOMER SATISFACTION

• Similarly customer’s view about a 
product or service are useless if 
customer’s view about competitors 
products are not understood. 

• The value customers places on the 
product compared to another may be 
a better indication of customer 
loyalty.



Customer Perception of Quality



Customer complaints





Service Quality



Service Quality



Customer Retention



Employee Involvement



Employee Involvement



Management - Chapter 14
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What is motivation

 Basic motivational concepts
– Motivation—the forces within the individual that 

account for the level, direction, and persistence of 
effort expended at work.

– Reward—a work outcome of positive value to the 
individual

– Extrinsic rewards—valued outcomes given to 
someone by another person.

– Intrinsic rewards—valued outcomes that occur 
naturally as a person works on a task.



Employee Empowerment



Employee Empowerment



Teams



Teams



Recognition and Rewards



Two kinds of Rewards



Performance Appraisal



Benefits of TQM
• Total Quality Management aims to optimize the 

performance of an organization via continual 
improvement in the products and services provided, 
the operation of the internal and external processes, 
equipment, utilities and most of all the people involved 
in an organization.
The net result is a relentless positive improvement in 
all aspects of an organization’s performance, for 
example, product reliability improvements, greater 
employee motivation, improved operational efficiency, 
waste reduction achievements, fewer safety incidents 
and overall organizational profit increases (where profit 
is an objective of the organization).



Continuous Process Improvement



Juran Trilogy



PDCA Cycle



5S



Kaizen



Supplier Partnership 



Partnering is a long-term commitment between two or more 
organizations for the purpose of achieving specific business goals 
& objectives.

 The relationship is based upon trust, dedication to common goals 
and objectives.

 Benefits include:
o Improved Quality,
o Increased efficiency,
o Lower cost,
o Increased opportunity for innovation, &
o Continuous improvement of products and services 

 The three key elements of partnering are:
o Long-term commitment.
o Trust.
o Shared vision.

PARTNERINGPARTNERING





Supplier Selection



Supplier Selection



Supplier Selection



Supplier Rating



Relationship Development



Performance Measures



UNIT III - STATISTICAL PROCESS 
CONTROL (SPC)

The seven tools of quality, Statistical 
Fundamentals – Measures of central Tendency 
and Dispersion, Population and Sample, 
Normal Curve, Control Charts for variables and 
attributes, Process  apability, Concept of six 
sigma, New seven Management tools.



The seven tools of quality

• The seven tools are:
• Cause-and-effect diagram (also known as the 

"fishbone" or Ishikawa diagram)
• Check sheet.
• Control chart.
• Histogram.
• Pareto chart.
• Scatter diagram.
• Stratification (alternately, flow chart or run chart)



Central Tendency



Central Tendency - Mean



Central Tendency – Median



Central Tendency - Mode



Dispersion



Normal Curve



Control Charts for variables and 
attributes



How do you get to a Six Sigma Process? 
Step 1: Do Things Consistently (ISO 9000)

1. Management Responsibility
2. Quality System
3. Contract review
4. Design control
5. Document control
6. Purchasing / Supplier evaluation
7. Handling of customer supplied material
8. Products must be traceable
9. Process control
10. Inspection and testing

11. Inspection, Measuring, Test Equipment
12. Records of inspections and tests
13. Control of nonconforming products
14. Corrective action
15. Handling, storage, packaging, delivery
16. Quality records
17. Internal quality audits
18. Training
19. Servicing
20. Statistical techniques

Examples: “The design process shall be planned”, 
“production processes shall be defined and planned”



Process Capability



THE ‘SEVEN SIMPLE TOOLS’ 

• Flowcharts 
• Cause and Effect (Ishikawa / fishbone) Diagrams 
• Check sheets 
• Pareto Charts 
• Histograms 
• Run Charts and Control Charts 
• Scatter plots and Correlation Analysis 



UNIT IV - TQM TOOLS

Benchmarking – Reasons to Benchmark, 
Benchmarking Process, Quality Function 
Deployment (QFD) – House of Quality, QFD 
Process, Benefits, Taguchi Quality Loss 
Function, Total Productive Maintenance (TPM) 
– Concept, Improvement Needs, and FMEA –
Stages of FMEA.



Benchmarking



Benchmarking



Benchmarking



Benchmarking



Quality Function Deployment



Quality Function Deployment



House of Quality



Taguchi Quality Loss Function



Total Productive Maintenance



Total Productive Maintenance



Total Productive Maintenance



FMEA



FMEA



FMEA



FMEA



UNIT V QUALITY SYSTEMS

Need for ISO 9000 and Other Quality 
Systems, ISO 9000:2000 Quality System –
Elements, Implementation of Quality System, 
Documentation, Quality Auditing, TS16949, 
ISO 14000 – Concept, Requirements and 
Benefits



Need for ISO 9000 and Other Quality 
Systems



Need for ISO 9000 and Other Quality 
Systems



ISO 9000:2000 Quality Management 
Principles

1. Customer Focus
2. Leadership
3. Involvement of People
4. Process Approach
5. System Approach to Management
6. Continual Improvement
7. Factual Approach to Decision Making
8. Mutually Beneficial Supplier Relationships



Elements of TQM



Communication

For TQM to be successful, the organization must 
concentrate on the following key elements:

Ethics
Integrity

Trust
Training

Teamwork

Leadership
Recognition

Implementation of TQM



Roof: Recognition (Motivation)

The key elements of TQM can be divided into four groups 
according to their function:

Foundation: Integrity, Ethics, Trust

Building Bricks: Leadership, Teamwork,Training

Binding Mortar: Communication

Implementation of TQM



Documentation



Quality Auditing



TS16949



ISO 14000



Requirements



Requirements



Benefits
• An organization should implement an effective 

environmental management system in order to help 
protect human health and the environment from the 
potential impacts of its activities, products or services; and 
to assist in maintaining and improving the quality of the 
environment. 

• Having an EMS can help an organization provide confidence 
to its interested parties that a management commitment 
exists to meet the provisions of its policy, objectives, and 
targets; emphasis is placed on prevention rather than 
corrective action; evidence of reasonable care and 
regulatory compliance can be provided; and the systems 
design incorporates the process of continual improvement. 


