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Quality

What is quality?
It is a relative word
It lies in the eyes of the perceiver
According to ISO 9000:2000, it is defined as 

the degree to which a set of inherent
characteristics fulfills the requirements.
Q = P/E where P is performance and E is 

expectations.
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Dimensions of quality
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Development of Quality
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From inspection to total quality
• During the early days of manufacturing, an operative’s work was 

inspected and a decision made whether to accept or reject it
• In the 1920’s statistical theory began to be applied effectively to 

quality control, and in 1924 Shewhart made the first sketch of a 
modern control chart.

• However, there was little use of these techniques in manufacturing 
companies until the late 1940’s.

• At that time, Japan’s industrial system was virtually destroyed, and 
it had a reputation for cheap imitation products and an illiterate 
workforce. The Japanese recognised these problems and set about 
solving them with the help of some notable quality gurus – Juran, 
Deming and Feigenbaum
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• In the early 1950’s, quality management practices developed 
rapidly in Japanese plants, and become a major theme in Japanese 
management philosophy, such that, by 1960, quality control and 
management had become a national preoccupation.

• By the late 1960’s/early 1970’s Japan’s imports into the USA and 
Europe increased significantly, due to its cheaper, higher quality 
products, compared to the Western counterparts

• In 1969 the first international conference on quality control, 
sponsored by Japan, America and Europe, was held in Tokyo. In a 
paper given by Feigenbaum, the term “total quality” was used for 
the first time.

• the late 1970’s the quality revolution in the West was slow to 
follow, and did not begin until the early 1980’s.

• In the 1980s to the 1990s, a new phase of quality control and 
management began. This became known as Total Quality 
Management (TQM).

• In 1988 a major step forward in quality management was made 
with the development of the Malcolm Baldrige Award in the United 
States
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Statistical methods for quality control

Three major areas are focused for quality 
improvement

1. Statistical process control – control charts
2. Design of experiments – varying the 

controllable input factors and determining 
the effect these factors have on the output 
product parameters 

3. Acceptance sampling – inspection of items
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Total Quality Management

What is TQM?
 Total- made up of the whole
Quality - degree of excellence of product and service
Management - act, art of handling, controlling, 

directing, etc.
 It is defined as both philosophy and a set of guiding 

principles that represent the foundation of a 
continuously improving organization 

9



TQM is a corporate business management 
philosophy which recognizes that customer 
needs and business goals are inseparable. It is 
appropriate within both industry and 
commerce
TQM is an integrated organisational approach 

in delighting customers by meeting their 
expectations on a continuous basis through 
everyone involved within organisation 
working on a continuous improvement in all 
products, services and processes along with 
proper problem solving methodology
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Quality and Productivity

"Management traditionally has viewed quality and 
productivity essentially as trade-offs“

"On the one hand, productivity is often synonymous with 
increased output. On the other hand, thoughts of 
quality often conjure up visions of a quality control 
team insisting on more careful production, resulting in 
decreased output“

The reduction in productivity was caused by defects, 
rework, and scrap. In order to promote continuous 
improvement, Ford Motor uses six guiding principles 
based on Deming's 14 points for top management.
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Quality and Productivity
• Productivity is the relationship between a given amount of output and the 

amount of input needed to produce it. 
• Profitability results when money is left over from sales after costs are paid.
• The expenditures made to ensure that the product or service meets 

quality specifications affect the final or overall cost of the products and/or 
services involved. 

• Efficiency of costs will be an important consideration in all stages of the 
market system from manufacturing to consumption. 

• Quality affects productivity. Both affect profitability. The drive for any one 
of the three must not interfere with the drive for the others. Efforts at 
improvement need to be coordinated and integrated. 

• The real cost of quality is the cost of avoiding nonconformance and failure. 
Another cost is the cost of not having quality—of losing customers and 
wasting resources. 

• As long as companies continually interact with their customers and various 
partners, and develop learning relationships between all levels of 
management and employees, the levels of productivity and quality should 
remain high.
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Quality costs

The value of quality must be based on its ability 
to contribute to profits

The efficiency of business is measured in terms of 
money it earns

This cost is no different than other costs
It is the sum of the money that the organization 

spends in ensuring that the customer 
requirements are met on a continual basis and 
also the costs wasted through failing to achieve 
the desired level of quality
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Classification
 The quality costs quantifies the quality problem in the 

best language that the management can understand –
rupees

 Quality costs identify the opportunities for quality 
improvement and establish funding priorities by means 
of Pareto analysis

 It identifies the hidden buried costs in all functional 
areas

 Feigenbaum has identified four different types of 
quality costs viz.

1. Prevention costs
2. Appraisal costs
3. Internal failure costs and
4. External failure costs
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Prevention costs

 These costs relate to efforts to prevent failures
 These are the costs incurred on preventing a 

quality problem from arising
 The categories of these costs include
1. Marketing/customer/user
2. Product/service/design development
3. Purchasing
4. Operations (manufacturing or service)
5. Quality administration
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Appraisal costs

These costs relate to testing, execution and 
examination to assess whether specified quality is 
being maintained

These are the costs incurred in assessing that the 
products or service conform to the requirements

Various categories of appraisal costs are 
1. Purchasing appraisal costs
2. Operations appraisal costs
3. External appraisal costs
4. Review of test and inspection data
5. Miscellaneous quality evaluations
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Internal failure costs

These costs arise when a product or service fail to 
meet the requirement before delivery

These costs occur within the organization as this 
occurs before it is transferred to the 
owner/customer

This occurs because of scrap, rework, non-
conformance.

Its various forms are
1. Product or service design failure costs
2. Purchasing failure costs
3. Operations failure costs 
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External failure costs
 These arise from rejection of the products by the customers due to 

poor quality
 These occur after the transfer of the ownership
 These losses have future implications also as customer goodwill loss 

or future loss of sales
 Hence it is very important for the companies to recognize the 

relative importance of these costs
Its various forms are 
1. Complaint investigations of customer service
2. Returned goods
3. Retrofit or recall costs
4. Warranty claims
5. Liability costs
6. Penalties
7. Customer or user goodwill
8. Lost sales
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Prevention Costs Internal Failure Costs

Systems development
Quality engineering
Quality training
Quality circles
statistical process control
Supervision of prevention activities
Quality data gathering, analysis, and reporting
Quality improvement projects
Technical support provided to suppliers
Audits of the effectiveness of the quality 
system

Net cost of scrap
Net cost of spoilage
Rework labor and overhead
Re-inspection of reworked products
Retesting of reworked products
Downtime caused by quality problems
Disposal of defective products
Analysis of the cause of defects in production
Re-entering data because of keying errors
Debugging software errors

Appraisal Costs External Failure Costs

Test and inspection of incoming materials
Test and inspection of in-process goods
Final product testing and inspection
Supplies used in testing and inspection
Supervision of testing and inspection activities
Depreciation of test equipment
Maintenance of test equipment
Plant utilities in the inspection area
Field testing and appraisal at customer site

Cost of field servicing and handling complaints
Warranty repairs and replacements
Repairs and replacements beyond the 
warranty period
Product recalls
Liability arising from defective products
Returns and allowances arising from quality 
problems
Lost sales arising from a reputation for poor 
quality. 19
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Legal aspects of quality

Consumerism and product liability are latest business 
strategy

Due to increased production even if the defect rate is 
same, the number of dissatisfied customers will 
increase

Customer tolerance for minor defects and aesthetic 
problems have decreased considerably

The manufacturers are legally bound to compensate for 
injury or death caused due to defective products

Even advertising statements must also be supportable by 
valid company quality or certification data.

These liabilities are not only on manufacturers but also 
on distributers and merchants
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Implementation of quality
improvement

• Top-level management: Implement sound 
management practices, use research and 
development effectively, adopt modern 
manufacturing techniques, and improve time 
management. 

• Middle management: Plan and coordinate 
quality and productivity efforts. 

• Low-level management: Work with employees to 
improve productivity through acceptance of 
change, commitment to quality, and continually 
improving all facets of their work. 
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Standardization
• Standardization is the process of developing and agreeing 

upon technical standards. 
• A standard is a document that establishes uniform 

engineering or technical specifications, criteria, methods, 
processes, or practices.

• Some standards are mandatory while others are voluntary. 
• Formal standards organizations, such as the International 

Organization for Standardization (ISO) or the American 
National Standards Institute, are independent of the 
manufacturers of the goods for which they publish 
standards.

• The use of Standardization is to implement guidelines, a 
design, or measurements in order to obtain solutions to an 
otherwise disorganized system.

23



• Standards can be:
• de facto standards which means they are 

followed by informal convention or dominant 
usage.

• de jure standards which are part of legally 
binding contracts, laws or regulations.

• Voluntary standards which are published and 
available for people to consider for use
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Advantages of standardization

Fewer specifications are required
More time available for R & D
Better resources are available
Lesser design errors
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Disadvantages of standardization

Reduction in choice
Less flexibility yields difficulty in introduction of 

new products
This benefits only large companies but small 

companies cannot depend on few selected 
items

This may be obstacle to progress as change is 
always opposed
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Techniques for Standardization

• There are typically four different techniques 
for standardization

• Simplification or variety control
• Codification
• value engineering / value analysis
• Statistical process
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Simplification or variety control
It is the process of reducing variety of a product by limiting 

product range, design or type of material. Simplification 
offers boost to standardization. 

• Simplification provides better customer service due to 
limited variety, better after-sales planning, and reduced 
volume. 

• It is also helpful in reducing inventory level and complex 
material planning. It is helpful in focusing effort on limited 
parts and therefore lesser cost may be anticipated. 

• It is also helpful in better product quality due to concerted 
effort on limited product range.

• Combination of simplification and standardization leads to 
specialization. Limited but focused product variety is 
helpful for a company to specialize in a particular area.
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Advantages
Reduces variety which will help to increase the volume 

of few selected parts
Provides for quick delivery and better after sales 

service
The production cost will be less which makes the price 

of the product cheaper
Effective advertising can be done
Better machine utilization 
The quality of the product can be improved
However the major disadvantage of the simplification 

is that the all customers requirements cannot be 
met  
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Codification

Codification implies evolution and employment 
of a code or a system that uses uniform 
pattern of numbering the items and denoting 
each item by a well-defined scientific 
nomenclature, which will uniquely identify a 
store when so referred to. 
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Codification process.
Codification process involves: 
• (a) Item identification. Identifying items on the basis of their 

characteristics, usage and manufacture and assigning an approved 
item name and description. 

• (b) Classification. Classifying them into appropriate classes in 
accordance with the system. 

• (c) Allotment of number. Assigning to them a unique item 
identification number, which is called defence stores catalogue (DS 
Cat No.) under the defence stores codification system. Cataloguing 
is the resultant activity of codification and involves besides the 
allotment of DS Cat No., arranging the items in a certain sequence 
to form a catalogue. The catalogue is essentially a list of items that 
are in use. 

• (d) Recording of identification data. Keeping a record of the 
identification data of all items codified and allotted DS Cat No. for 
compiling a catalogue and for checking whether a similar item has 
not already been codified. 
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Statistical principles

• There are a number of basic principles of statistics that 
need to be understood when doing social research. 
Here they are:

• Central Limit Theorem: Distribution of sample means is 
normal

• Correlation: Relationship between variables.
• Frequency Distributions: Histograms and measures.
• Sum of the Squares, SS: Basic measure of spread.
• Variance: Common measure of spread.
• Measuring Centering: Mean, median and mode.
• Measuring Spread: Range and standard deviation.
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Value engineering
Value engineering (VE) is a systematic method to improve the 

"value" of goods or products and services by using an 
examination of function started by General Electricals during 
World War II. 

Value, as defined, is the ratio of function to cost. Value can 
therefore be increased by either improving the function or 
reducing the cost. It is a primary tenet of value engineering 
that basic functions be preserved and not be reduced as a 
consequence of pursuing value improvements. 

In value engineering "functions" are always described in a two 
word abridgment consisting of an active verb and 
measurable noun (what is being done - the verb - and what it 
is being done to - the noun)

Example: Screw driver used to stir paint
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VE procedure
VE follows a structured thought process to evaluate options as follows.
Gather information

1.What is being done now?
Who is doing it?
What could it do?
What must it not do?

Measure
2.How will the alternatives be measured?

What are the alternate ways of meeting requirements?
What else can perform the desired function?

Analyze
3.What must be done?

What does it cost?
Generate

4.What else will do the job?
Evaluate

5.Which Ideas are the best?
6. Develop and expand ideas

What are the impacts?
What is the cost?
What is the performance?

7.Present ideas
Sell alternatives
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From inspection to total quality

During the early days of manufacturing, an operative’s work was inspected and a decision made whether to accept or reject it

In the 1920’s statistical theory began to be applied effectively to quality control, and in 1924 Shewhart made the first sketch of a modern control chart.

However, there was little use of these techniques in manufacturing companies until the late 1940’s.

At that time, Japan’s industrial system was virtually destroyed, and it had a reputation for cheap imitation products and an illiterate workforce. The Japanese recognised these problems and set about solving them with the help of some notable quality gurus – Juran, Deming and Feigenbaum
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In the early 1950’s, quality management practices developed rapidly in Japanese plants, and become a major theme in Japanese management philosophy, such that, by 1960, quality control and management had become a national preoccupation.

By the late 1960’s/early 1970’s Japan’s imports into the USA and Europe increased significantly, due to its cheaper, higher quality products, compared to the Western counterparts

In 1969 the first international conference on quality control, sponsored by Japan, America and Europe, was held in Tokyo. In a paper given by Feigenbaum, the term “total quality” was used for the first time.

the late 1970’s the quality revolution in the West was slow to follow, and did not begin until the early 1980’s.

In the 1980s to the 1990s, a new phase of quality control and management began. This became known as Total Quality Management (TQM).

In 1988 a major step forward in quality management was made with the development of the Malcolm Baldrige Award in the United States
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Statistical methods for quality control

Three major areas are focused for quality improvement

Statistical process control – control charts

Design of experiments – varying the controllable input factors and determining the effect these factors have on the output product parameters 

Acceptance sampling – inspection of items
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Total Quality Management 

What is TQM?

Total- made up of the whole

Quality - degree of excellence of product and service

Management - act, art of handling, controlling, directing, etc.

It is defined as both philosophy and a set of guiding principles that represent the foundation of a continuously improving organization 

9





TQM is a corporate business management philosophy which recognizes that customer needs and business goals are inseparable. It is appropriate within both industry and commerce

TQM is an integrated organisational approach in delighting customers by meeting their expectations on a continuous basis through everyone involved within organisation working on a continuous improvement in all products, services and processes along with proper problem solving methodology
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Quality and Productivity

"Management traditionally has viewed quality and productivity essentially as trade-offs“

 "On the one hand, productivity is often synonymous with increased output. On the other hand, thoughts of quality often conjure up visions of a quality control team insisting on more careful production, resulting in decreased output“

The reduction in productivity was caused by defects, rework, and scrap. In order to promote continuous improvement, Ford Motor uses six guiding principles based on Deming's 14 points for top management.
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Quality and Productivity

Productivity is the relationship between a given amount of output and the amount of input needed to produce it. 

Profitability results when money is left over from sales after costs are paid.

 The expenditures made to ensure that the product or service meets quality specifications affect the final or overall cost of the products and/or services involved. 

Efficiency of costs will be an important consideration in all stages of the market system from manufacturing to consumption. 

Quality affects productivity. Both affect profitability. The drive for any one of the three must not interfere with the drive for the others. Efforts at improvement need to be coordinated and integrated. 

The real cost of quality is the cost of avoiding nonconformance and failure. Another cost is the cost of not having quality—of losing customers and wasting resources. 

As long as companies continually interact with their customers and various partners, and develop learning relationships between all levels of management and employees, the levels of productivity and quality should remain high.
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Quality costs

The value of quality must be based on its ability to contribute to profits

The efficiency of business is measured in terms of money it earns

This cost is no different than other costs

It is the sum of the money that the organization spends in ensuring that the customer requirements are met on a continual basis and also the costs wasted through failing to achieve the desired level of quality
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Classification 

The quality costs quantifies the quality problem in the best language that the management can understand – rupees

Quality costs identify the opportunities for quality improvement and establish funding priorities by means of Pareto analysis

It identifies the hidden buried costs in all functional areas

Feigenbaum has identified four different types of quality costs viz.

Prevention costs

Appraisal costs

Internal failure costs and

External failure costs
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Prevention costs

These costs relate to efforts to prevent failures

These are the costs incurred on preventing a quality problem from arising

The categories of these costs include

Marketing/customer/user

Product/service/design development

Purchasing

Operations (manufacturing or service)

Quality administration
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Appraisal costs

These costs relate to testing, execution and examination to assess whether specified quality is being maintained

These are the costs incurred in assessing that the products or service conform to the requirements

Various categories of appraisal costs are 

Purchasing appraisal costs

Operations appraisal costs

External appraisal costs

Review of test and inspection data

Miscellaneous quality evaluations

16





Internal failure costs

These costs arise when a product or service fail to meet the requirement before delivery

These costs occur within the organization as this occurs before it is transferred to the owner/customer

This occurs because of scrap, rework, non-conformance.

Its various forms are

Product or service design failure costs

Purchasing failure costs

Operations failure costs 
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External failure costs

These arise from rejection of the products by the customers due to poor quality

These occur after the transfer of the ownership

These losses have future implications also as customer goodwill loss or future loss of sales

Hence it is very important for the companies to recognize the relative importance of these costs

Its various forms are 

Complaint investigations of customer service

Returned goods

Retrofit or recall costs

Warranty claims

Liability costs

Penalties

Customer or user goodwill

Lost sales
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		Prevention Costs		Internal Failure Costs

		Systems development
Quality engineering
Quality training
Quality circles
statistical process control
Supervision of prevention activities
Quality data gathering, analysis, and reporting
Quality improvement projects
Technical support provided to suppliers
Audits of the effectiveness of the quality system		Net cost of scrap
Net cost of spoilage
Rework labor and overhead
Re-inspection of reworked products
Retesting of reworked products
Downtime caused by quality problems
Disposal of defective products
Analysis of the cause of defects in production
Re-entering data because of keying errors
Debugging software errors

		Appraisal Costs		External Failure Costs

		Test and inspection of incoming materials
Test and inspection of in-process goods
Final product testing and inspection
Supplies used in testing and inspection
Supervision of testing and inspection activities
Depreciation of test equipment
Maintenance of test equipment
Plant utilities in the inspection area
Field testing and appraisal at customer site		Cost of field servicing and handling complaints
Warranty repairs and replacements
Repairs and replacements beyond the warranty period
Product recalls
Liability arising from defective products
Returns and allowances arising from quality problems
Lost sales arising from a reputation for poor quality.
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Prevention and appraisal costs

Failure costs





Legal aspects of quality

Consumerism and product liability are latest business strategy

Due to increased production even if the defect rate is same, the number of dissatisfied customers will increase

Customer tolerance for minor defects and aesthetic problems have decreased considerably

The manufacturers are legally bound to compensate for injury or death caused due to defective products

Even advertising statements must also be supportable by valid company quality or certification data.

These liabilities are not only on manufacturers but also on distributers and merchants
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Implementation of quality improvement

Top-level management: Implement sound management practices, use research and development effectively, adopt modern manufacturing techniques, and improve time management. 

Middle management: Plan and coordinate quality and productivity efforts. 

Low-level management: Work with employees to improve productivity through acceptance of change, commitment to quality, and continually improving all facets of their work. 
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Standardization 

Standardization is the process of developing and agreeing upon technical standards. 

A standard is a document that establishes uniform engineering or technical specifications, criteria, methods, processes, or practices.

 Some standards are mandatory while others are voluntary. 

Formal standards organizations, such as the International Organization for Standardization (ISO) or the American National Standards Institute, are independent of the manufacturers of the goods for which they publish standards.

The use of Standardization is to implement guidelines, a design, or measurements in order to obtain solutions to an otherwise disorganized system.
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Standards can be:

de facto standards which means they are followed by informal convention or dominant usage.

de jure standards which are part of legally binding contracts, laws or regulations.

Voluntary standards which are published and available for people to consider for use
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Advantages of standardization

Fewer specifications are required

More time available for R & D

Better resources are available

Lesser design errors
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Disadvantages of standardization

Reduction in choice

Less flexibility yields difficulty in introduction of new products

This benefits only large companies but small companies cannot depend on few selected items

This may be obstacle to progress as change is always opposed
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Techniques for Standardization

There are typically four different techniques for standardization

Simplification or variety control

Codification

value engineering / value analysis

Statistical process



27





Simplification or variety control

It is the process of reducing variety of a product by limiting product range, design or type of material. Simplification offers boost to standardization. 

Simplification provides better customer service due to limited variety, better after-sales planning, and reduced volume. 

It is also helpful in reducing inventory level and complex material planning. It is helpful in focusing effort on limited parts and therefore lesser cost may be anticipated. 

It is also helpful in better product quality due to concerted effort on limited product range.

Combination of simplification and standardization leads to specialization. Limited but focused product variety is helpful for a company to specialize in a particular area.
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Advantages 

Reduces variety which will help to increase the volume of few selected parts

Provides for quick delivery and better after sales service

The production cost will be less which makes the price of the product cheaper

Effective advertising can be done

Better machine utilization 

The quality of the product can be improved

However the major disadvantage of the simplification is that the all customers requirements cannot be met  
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Codification

Codification implies evolution and employment of a code or a system that uses uniform pattern of numbering the items and denoting each item by a well-defined scientific nomenclature, which will uniquely identify a store when so referred to. 
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Codification process. 

Codification process involves: 

(a)     Item identification. Identifying items on the basis of their characteristics, usage and manufacture and assigning an approved item name and description. 

(b)     Classification. Classifying them into appropriate classes in accordance with the system. 

(c)     Allotment of number. Assigning to them a unique item identification number, which is called defence stores catalogue (DS Cat No.) under the defence stores codification system. Cataloguing is the resultant activity of codification and involves besides the allotment of DS Cat No., arranging the items in a certain sequence to form a catalogue. The catalogue is essentially a list of items that are in use. 

(d)     Recording of identification data. Keeping a record of the identification data of all items codified and allotted DS Cat No. for compiling a catalogue and for checking whether a similar item has not already been codified. 
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Statistical principles

There are a number of basic principles of statistics that need to be understood when doing social research. Here they are:

Central Limit Theorem: Distribution of sample means is normal

Correlation: Relationship between variables.

Frequency Distributions: Histograms and measures.

Sum of the Squares, SS: Basic measure of spread.

Variance: Common measure of spread.

Measuring Centering: Mean, median and mode.

Measuring Spread: Range and standard deviation.
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Value engineering

Value engineering (VE) is a systematic method to improve the "value" of goods or products and services by using an examination of function started by General Electricals during World War II. 

Value, as defined, is the ratio of function to cost. Value can therefore be increased by either improving the function or reducing the cost. It is a primary tenet of value engineering that basic functions be preserved and not be reduced as a consequence of pursuing value improvements. 

In value engineering "functions" are always described in a two word abridgment consisting of an active verb and measurable noun (what is being done - the verb - and what it is being done to - the noun)

Example: Screw driver used to stir paint
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VE procedure

VE follows a structured thought process to evaluate options as follows.

Gather information

	1.What is being done now?

		Who is doing it?

		What could it do?

		What must it not do?

Measure

	2.How will the alternatives be measured?

		What are the alternate ways of meeting requirements?

		What else can perform the desired function?

Analyze

	3.What must be done?

		What does it cost?

Generate

	4.What else will do the job?

Evaluate

	5.Which Ideas are the best?

	6. Develop and expand ideas

		What are the impacts?

		What is the cost?

		What is the performance?

	7.Present ideas

		Sell alternatives
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