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1.  Preamble: TQM is a method of quality control that has been lauded as a generic paradigm for managing complex quality control issues.  The idea is managing complex and convoluted interactions and procedures within a company by breaking the process down to more manageable component parts is mechanistic in its approach and appealing to those that equate process to a linear sequence of events.
2.  Course Educational Objectives:

Students undergoing this course are expected to

· To understand the Total Quality Management concept and principles and the various tools available to achieve Total Quality Management. 

·  To understand the statistical approach for quality control. To understand the various models of TQM. 

· To understand the concept of JIT, process management, total employees involvement.. 

· To understand the meaning of customer, how to collect data from customer and how to work on that data. 

· To understand the concept of benchmarking, quality systems. 

3. Course Outcomes:

Students undergoing this course are able to

· Explain the concept of quality, total quality management. 

· Demonstrate the Philosophies of quality management

· Apply the concepts of SPC and process capability

· Design and implement tools for Quality management

· Demonstrate the importance of customer and various problem solving skills.

4. Pre-requisites:

· Communicative in English-I

· Communicative in English-II

5. Link to other courses:
· Mini Projects

· Projects

6.  Course Content:

. UNIT I :    INTRODUCTION TO QUALITY MANAGEMENT 
  

 9
Definitions – TOM framework, benefits, awareness and obstacles. Quality – vision, mission and policy statements. Customer Focus – customer perception of quality, Translating needs into requirements, customer retention. Dimensions of product and service quality. Cost of quality.

UNIT II:     PRINCIPLES AND PHILOSOPHIES OF QUALITY MANAGEMENT    9

Overview of the contributions of Deming, Juran Crosby, Masaaki Imai, Feigenbaum, Ishikawa, Taguchi, Shingeo and Walter Shewhart. Concepts of Quality circle, Japanese 5S principles and 8D methodology.

UNIT III:
TATISTICAL PROCESS CONTROL AND PROCESS CAPABILITY   9 

Meaning and significance of statistical process control (SPC) – construction of control charts for variables and attributed. Process capability – meaning, significance and measurement – Six sigma concepts of process capability.Reliability concepts – definitions, reliability in series and parallel, product life characteristics curve. Total producti9ve maintenance (TMP) – relevance to TQM, Terotecchnology.Business process re-engineering (BPR) – principles, applications, reengineering process, benefits and limitations.


UNIT IV:    TOOLS AND TECHNIQUES FOR QUALITY MANAGEMENT
  9

Quality functions development (QFD) – Benefits, Voice of customer, information organization, House of quality (HOQ), building a HOQ, QFD process.Failure mode effect analysis (FMEA) – requirements of reliability, failure rate, FMEA stages, design, process and documentation.  Taguchi techniques – introduction, loss function, parameter and tolerance design, signal to noise ratio. Seven old (statistical) tools. Seven new management tools. Bench marking and POKA YOKE.

UNIT V:  QUALITY SYSTEMS ORGANIZING AND IMPLEMENTATION 
 9

Introduction to IS/ISO 9004:2000 – quality management systems – guidelines for performance improvements. Quality Audits.TQM culture, Leadership – quality council, employee involvement, motivation, empowerment, recognition and reward.Information technology – computers and quality functions, internet and electronic communications. Information quality issues.

7. Learning Resources:

7.1. Text Books

       1. Dale H.Besterfield et al, Total Quality Management, Third edition, Perarson Education (First Indian Reprints 2004)

       2. Shridhara Bhat K, Total Quality Management – Text and Cases, First Edition 2002, Himalaya Publishing House.

7.2. Reference Books
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       3. Rose J.E. Total Quality Management, Kogan Page India Pvt Ltd, 1993.
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7.3 Online Resources

1. http://www.notesengine.com/dept/cse/7sem/anna-university-7-sem-cse-notes.html
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UNIT I  INTRODUCTION TO QUALITY MANAGEMENT






 

AN INTRODUCTION:

A name itself is sufficient to describe everything but a bit more clarification will add to a base for the description. Total quality management is a management’s approach towards the quality, it can be in regard to products, customer satisfaction and employees satisfaction. The concept of TQM was developed by an American W. Edwards Deming and i.e. why it is called as Deming’s concept of TQM .He introduced this concept for improving the quality of various products and services. Earlier it was just related with the quality of products which a organization is producing but now other concepts like marketing, finance design, customer service has also joined the area. Which means that now good number of things are there to manage. TQM works on one belief that mistakes can be avoided and defects can be prevented. And management should believe in watching each and every step.

 TQM  is now a days called as TPM (total productivity management) and an organization needs to consider ABCD for the effective application of TQM where A stands for accident cure , B stands for breakdown , C stands for cost reduction and D stands for damage. This policy of ABCD  is in relation to product and if TQM needs to be introduced a positive attitude from the side of management and employees is required and then a collective effort will come up. TQM should give chance for unleashing employee’s creativity and potential. The aim of TQM is to reduce variations in quality of the products as well as in the working of whole organization. For the successful implementation of TQM, an organization must consider the commitment from all the level of organization. A concept of Six sigma is a part of TQM. It is a strategy developed by Motorola and it helps to detect the defects and to remove them.

  TQM talks about the satisfaction of customer, supplier, employees etc. and it requires continuous improvement. If the workers of an organization are efficiently working then their morale will go up. TQM works effectively if the organization works in a family manner. Here management is like a father, employees are the children and manager is like mother and as father and mother takes care for their home collectively the same way , management  and managers  are supposed to take care for their organization with the help of tool  called TQM. Total quality management is called total because entire organization is involved, Quality means degree of excellence. And management in literal sense means getting things done by others. In a TQM effort, all members of an organization participate in improving processes, products, services and the culture in which they work. The earlier introduced quality management concept is now taken over by Total quality management. To have effective TQM the first requirement is strong internal motivation and emotional involvement for implementation. So the concept of TQM talks about adopting the new policy, creating quality products, eliminate defects, estimate for breakdown, accidents etc . Hence TQM should be purpose driven so first the whole organization should be willing to accept the change then only TQM can actually affect the organization in a positive way.
QUALITY:
Quality is the totality of characteristics of an entity that bear on its ability to satisfy stated and implied needs. 



DIMENSIONS OF QUALITY

Quality has many dimensions. The dimensions of quality are nothing, but the various features of a product or service. We will discuss some of them briefly:

PRODUCT QUALITY
1. Functionality :  Functionality refers to the core features and characteristics of a product. The definition of functionality is stated as “A set of attributes that bear on the existence of a set of functions and their specified properties. The functions are those that satisfy stated or implied needs”.

For instance, a car has to have a seating capacity for five persons; a steering wheel, an accelerator a break, a clutch, head lights, gears, four wheels, etc. The functionality of a car represents each one of the functions mentioned above and many others not listed above. Thus, functionality refers to those functions that will satisfy a customer. 

2. Reliability: A car should not breakdown often. This is the reliability attribute to quality. Reliability is measured by mean (average) time between failures (MTBF). Reliability is an indicator of durability of products. For instance, the MTBF of a car can be specified as 1000 hours of running or 10000 kilometers.

3. Usability : A product should be easily usable. The customer should be able to use the product easily without the help of experts. For instance, repairing a car may need the help of a mechanic, but the car can be driven by the owner himself, it he is trained accordingly. Thus, each product should be made so that a person can use it with minimum training. Usability can also be measured by the time taken for training an operator for error-free operation of a system.

4. Maintainability : Maintainability refers to the ease with which a product can be maintained in the original condition. Products may become defective while in use or in transit. It should be repairable so as to retain the original quality of the product at the lowest cost at the earliest possible time. This applies to software, automobiles, household items such as refrigerator, air conditioners, personal computer, etc. For instance, when we use a Walkman we may need to change the batteries periodically. For software, maintainability is defined as “A set of attributes that bear on the effort needed to make specified modifications”.

Maintainability is measured as Mean Time To Repair (MTTR). For instance, the MTTR of a street light controller is 15 minutes. 

5. Efficiency : This is applicable to most products. Efficiency is the ratio of output to input. If a car gives a mileage of 20 kms per litre of gasoline and another car with identical features given 15 kms per litre, then the former is more efficient than the latter. Another example is the brightness of a lamp at a given input voltage.

6. Portability : This is more important in the context of software. Portability is defined as a set of attributes that bear on the ability of software to be transferred from one environment to another. The environment may be organizational, hardware or software environment. Any program purchased, such as an accounting software, should be usable in many different machines without any problem. This is portability. This feature is applicable even to consumer goods such as bulbs, razors, etc. 

SERVICE QUALITY

Unlike products, every service is made to order. Therefore, the service quality has additional features. In availing a service, the customer interacts more with the service provider. The quality of service depends to an large extent on understanding the correct requirements of the customer through such interactions. Each service has to be designed specifically for the customer. Hence, quality of service design is an important feature. Service delivery is another feature of service quality. Thus, the additional features of service quality are :

a) Quality of customer service

b) Quality of service design

c) Quality of service delivery

Each one of the above may have further dimensions. For instance, quality of service delivery includes timeliness of service and the number of defects on delivery.

1. Quality of Customer Service: Customer service is important in every business. In a service industry meeting customers and finding out their implied requirements is more challenging. Therefore, ability to satisfy customer depends on the quality of customer service. This includes but is not limited to:

a) How well the customer is received?

b) How well the implied requirements are elucidated?

c) How well the customer is treated/handled/satisfied?

2. Quality of Service Design: Since services are usually made to order, it is important that the service is designed as per the requirements of the specific customer. For instance, a software product developed for a specific bank takes into account the unique requirements of the bank. Quality of service design in turn depends on the quality of customer service. 

3. Quality of Delivery:  Quality of delivery is important in any sector, but more crucial in case of services. Defects on delivery should be zero to satisfy the customers.


Additional attributes of quality, which are applicable to both products and services, are given below:

1. Timeliness: Delivery on schedule as per requirements of the customer is a must both in the product sector as well as in service sector. No customer likes waiting. Any anticipated delay in schedule should be communicated to customer well in advance. Timeliness is critical for many products and services. Delay in arrival of aircrafts or trains are instances of poor quality of the services encountered in day-to-day life.

2. Aesthetics: A product or service should not only perform well but also appear attractive. Therefore, aesthetics is an important element of quality. Aesthetics may include, but not limited to the appearance of the product, the finish, colour, etc. Customers will buy only those refrigerators or TV receivers or music systems, which look good.

3. Regulatory Requirements: Regulatory requirements as stipulated by the local and federal governments should be fulfilled by the product or service. For instance, an automobile has to meet Euro II Standards in respect of emission to minimize environmental pollution. Similarly, there are regulatory requirements in respect of safety of electro-medical products.

4. Requirements of Society: The products should fulfill both the stated and implied requirements imposed by society. The customer requirement should not violate society or regulatory requirements. Thus to satisfy a customer, a product cannot be built in such a way as to violate the requirements of society of a safe and healthy product. For instance, providing belts for persons sitting in the front seat in a car is a requirement of the society. Hence, the car manufacturers should provide belts for the passengers traveling in the front seat. 

5. Conformance to Standards: Product or service should conform to the stated and implied requirements of customers. Where applicable, they should conform to applicable standards such as national standards, international standards and industry standards. For instance, Electro-Magnetic Interference (EMI) from a PC should be within the limits prescribed by the corresponding standard.

QUALITY PLANNING:-
Quality planning attempts to meet the quality needs of the customers. In order to meet these customer needs a quality planning road map can be prepared, as shown in Fig.

a) The road map consists of structured and sequential steps.

b) Output of each preceding activity or step becomes the input for the next step and so on.

c) This quality planning road map is applicable to all industries in both the manufacturing and service sectors. It is applicable at all levels in an organization, such as corporate, division, department, job and in all functional areas such as marketing, finance, production / operations and human resources.

The quality planning road map can be applied at the following levels:

i) Supervisory and worker level

ii) Functional level

iii) Multifunctional systems, and

iv) Major programmes.

SUPERVISORY AND WORKER LEVELS

Each employee is assigned a job. Large number of jobs require quality planning as well as replanning as the job may be dynamic. In some cases the employees themselves are given training to plan their jobs.

The concepts and tools which are used for quality planning at this stage are:

i) Self-control concept, and (b) Triple role concept

(a) Self-control concept:

The self-control concept emphasizes that the person should have full control as well as mastery over the attainment of planned results for the assigned job. In order to achieve self-control, a person should be provided with:

a) Knowledge of what he is supposed to do.

b) Knowledge of what others are doing, and

c) Means for regulating either of the above two, if the failure to meet the objective results. 
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(b) The triple role concept:

The triple role concept stresses that each employee holding a job should be able to carry out the following three roles:

a) As a customer

b) As a processor

c) As a supplier

This concept is illustrated in Fig. 
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Using this concept natural progression of quality planning can be achieved.

Functional Level

a) Functional managers in charge of different areas undertake quality planning to manage their performance in a better way.

b) For example, planning for the marketing function places major emphasis on the defined role of quality planning in marketing department.

c) For untrained professionals, training may be given in the field of skills and tools of planning for quality.

Multifunctional Systems

· Systems such as Management Information Systems (MIS). Human Resource and New Product Development Systems have spread their functional areas as they receive inputs from all major functional areas. So inadequate quality planning may severely harm the working of the systems. 

· Central quality planning is high useful in achieving coordination among all the functional areas involved.

· The central quality planning can be achieved through any one of the following teams / departments.

· A team (or committee) of functional managers.

· A team (or committee) of functional managers, with the assistance of quality specialists.

· A project management department.

· A quality assurance department.

Major Programmes



Major programmes is otherwise termed as costly projects such as nuclear power plants, development of a new weapon system, launching a satellite into space, etc. These projects are complex and unique. So they require specific quality planning.


In these types of projects / programmes, it is common for clients to specify the quality plans and also the product / project performance specifications. For meeting these specifications, the organization requires central quality planning system.

TQM (TOTAL QUALITY MANAGEMENT):


Total Quality Management is the management approach of an organization, centered on quality, based on the participation of all its members and aiming at long-term success through customer satisfaction, and benefits to all members of the organization and to society.
CHARACTERISTICS OF TQM

The above definitions revealed the following characteristics of TQM :

1. TQM is a customer oriented.

2. TQM required a long term commitment for continuous improvement of all processes.

3. TQM is a teamwork.

4. TQM requires the leadership of top management and continuous involvement.

5. TQM is a strategy for continuous improving performance at all levels and in all areas of responsibility.

BASIC CONCEPTS OF TQM


A successful TQM programme requires the following six basic concepts.

1. Top Management Commitment: Top management should participate and completely involve in the total quality programme. They should ensure their complete commitment to the approach through management meetings, company magazines or newsletters. Also, top management should make sure that everybody within the organization from top to bottom is communicated about the TQM programme.

2. Focus on the customer : Achieving customer satisfaction is the heart of TQM. Customers include both internal and external customers. So focus on the customer is the key for any TQM programme.

3. Effective involvement and utilization of the entire work force: This concept is sometimes referred as ‘principle of employees involvement’ or ‘respect for people’. TQM is a team work. Total quality recognizes that each person is responsible for the quality of his work and for the work of the group. All persons must be trained in TQM, Statistical Process Control (SPC), and other appropriate quality improvement skills so that they can effectively participate on quality teams. 

4. Continuous improvement:: TQM is based on the quest for progress and improvement. TQM believes that there is always a better way of doing things, way to make better use of the company’s total quality resources, a way to be more productive. For this purpose various quality tools and techniques may be used.

5. Treating suppliers as partners: Since the suppliers influence the company’s quality, therefore a partnering relationship should be developed between the management and the suppliers.

6. Establishing performance measures for the processes: As we know, quantitative data are necessary to measure the continuous quality improvement activity. Therefore performance measures such as uptime, productivity, sales turnover, absenteeism, percent non- conforming, customer satisfaction, etc., should be determined for each functional area. These results can be used for further improvement activities.

ELEMENTS OF TQM


A framework summarizing the important elements of TQM discussed in this text. 

Three elements of TQM include

1. The philosophical elements of TQM stress the operation of the company using quality as the integrating element.

2. The generic tools consist of various statistical process control (SPC) methods that are used for problem solving and continuous improvement by quality teams. Quality function deployment is typically used by managers to drive the voice of the customer into the organization.

3. Tools of the QC department consists of statistical quality control (SQC) methods such as sampling plans, process capability and Taguchi methods. 

PRINCIPLES OF TQM 


The important underlying principles of TQM are as follows:

1. Customers’ requirements must be met the first time, every time.

2. There must be agreed requirements, for both internal and external customers.

3. Everybody must be involved, from all levels and across all functions.

4. Regular communication (both formally and informally) with staff at all levels is must. Two way communication at all levels must be promoted.

5. Identifying training needs and relating them with individual capabilities and requirements is must.

6. Top management’s participation and commitment is must.

7. A culture of continuous improvement must be established.

8. Emphasis should be placed on purchasing and supplier management.

9. Every job must add value.

10. Quality improvement must eliminate wastes and reduce total cost.

11. There must be a focus on the prevention of problems.

12. A culture of promoting creativity must be established.

13. Performance measures is a must at organization, department and individual levels. It helps to assess and meet objectives of quality.

14. There should be focus on team work.

BARRIERS TO TQM IMPLEMENTATION

(IMPEDIMENTS OR OBSTACLES TO TQM IMPLEMENTATION)


The various roadblocks in implementing TQM are:

· Lack of management commitment.

· Lack of faith in and support to TQM activities among management personnel.

· Failure to appreciate TQM as a cultural revolution. In other words, inability to change organizational culture.

· Misunderstanding about the concept of TQM.

· Improper planning.

· Lack of employees commitment.

· Lack of effective communication.

· Lack of continuous training and education.

· Lack of interest or incompetence of leaders.

· Ineffective measurement techniques and lack of access to data and results.

· Non-application of proper tools and techniques.

· Inadequate use of empowerment and team work.

· Inadequate attention to internal and external customers.

· Delay or non-implementation of quality improvement team’s recommendations.

ROLE OF SENIOR MANAGEMENT 
1. In practice, the TQM effort has been led by members of senior management. They provide the vision of where the company is heading with its quality effort. They lead in creating a cultural change within the company.

2. The responsibilities of senior management are:
· To study and investigate the TQM concepts and issues.

· To set clear quality policies and provide challenging tasks.

· To establish ‘priority of quality’ and ‘customer satisfaction’ as the basic policy and determine the long term goals.

· To bring a cultural charge required for the TQM effort.

· To establish the TQM vision for the future and communicate to all involved.

· To become coaches and cheer leaders for encouraging and supporting the managers during the transition phase of the transformation change,

· To stimulate employee to be involved.

· To teach employees to realize that the company’s interest and their interest are geared into one another.

· To uphold norms and values, and let it be known.

· To attend TQM training programmes.

· To create coordination and harmony among and within departments.

· To monitor whether quality improvement programs are conducted as planned.

· To create a basic of trust, respect and open communication, which ensures individual participation and continuous improvement.

QUALITY COUNCIL

What is it?

1. A quality council  is a team to provide overall direction for achieving the total quality culture (TQC).

2. The quality council is composed of :

a. The chief  executive officer (CEO);
b. The senior managers of the functional areas,  such as design, marketing, finance, production, and quality; and
c. A coordinator or consultant.
Duties of the Quality Council


The duties of the quality council are :

1. To establish the core values and quality statements. Quality statements include vision statement, mission statement, and quality policy statement.

2. To establish the strategic long-term plan with goals and the annual quality improvement program with objectives.

3. To plan the training and education programmes.

4. To determine and monitor the cost of poor quality.

5. To perform and monitor the performance measures for each functional areas of the organization.

6. To establish multifunctional project and departmental teams and monitor their progress.

7. To establish / revise the recognition and reward system periodically.

Responsibilities of the Quality Council Coordinator are 

1. To develop two-way trust ;

2. To propose team requirements to the council;

3. To share council expectations with the team;

4. To empower the team; and

5. To brief the council on team progress.

Thus quality councils are the instruments for creating the idea of never-ending quality improvement. In other words, it is the driver for the TQM engine. 

Quality Structure

Figure shows a typical quality structure involving different levels of cross-functional participation by managers.
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Deming defines quality in terms of quality of design, quality of conformance and quality of the sales and service functions. Table summarizes his 14 principles on route to quality. 

DEMING’S 14 POINTS ON ROUTE TO QUALITY
	1.  Create constancy of purpose toward improvement of product and service, with the aim to become competitive and to stay in business, and to provide jobs. 

	2.  Adopt the new philosophy. We are in a new economic age. Western management must awaken to the challenge, must learn their responsibilities, and take on leadership for change.

	3. Cease dependence on inspection to achieve quality. Eliminate the need for inspection on a mass basis by building quality into the product in the first place. 

	4. End the practice of awarding business on the basis of price tag. Instead, minimize total cost. Move toward a single supplier for any one item, on a long-term relationship of loyalty and trust. 

	5. Improve constantly and forever the system of production and service, to improve quality and productivity, and thus constantly decrease costs.

	6. Institute training on the job.

	7. Institute leadership. The aim of supervision should be to help people and machines and gadgets to do a better job. Supervision of management is in need of overhaul, as well as supervision of production workers.

	8. Drive out fear, so that everyone may work effectively for the company.

	9. Break down barriers between departments. People in research, design, sales, and production must work as a team, to foresee problems of production and in use that may be encountered with the product or service. 

	10. Eliminate slogans, exhortations, and targets for the work force which ask for zero defects and new levels of productivity. Such exhortations only create adversarial relationships, since the bulk of the causes of low quality and low productivity belong to the system and thus lie beyond the power of the workforce. 

	11. Eliminate work standards (quotas) on the factory floor. Substitute leadership. Eliminate management by objectives. Eliminate management by numbers, numerical goals, substitute leadership.

	12. Remove barriers to pride of workmanship. The responsibility of supervisors must be changed from sheer numbers to quality. Remove barriers that rob people in management and in engineering of their right to pride of workmanship. This means, for example, abolishment of annual or merit rating and of management by objectives.

	13. Institute a vigorous program of education and self-improvement.

	14. Put everybody in the company to work to accomplish the transformation. The transformation is everyone’s job. 


Different Views of Quality

1. From the user’s point of view, quality is an expression of the products / services usefulness in meeting the needs and expectations and its reliability, safety, durability and so on.
2. From the production point of view, the quality of a product is measured by the quality of its performance which depends on the quality of design and the quality of conformance. 
DIMENSIONS OF QUALITY


Quality has nine different dimensions. Table shows these nine dimensions of quality with their meanings and explanations in terms of a cell phone. 

Dimensions of quality

	S.No.
	Dimension
	Meaning and Example

	1.
	Performance
	Primary operating characteristics of a product, such as signal coverage, audio quality, display quality, etc. 

	2.
	Features
	Secondary characteristics, added features, such as calculators, and alarm clock features.

	3.
	Conformance
	Meeting specifications or industry standards, workmanship (or) the degree to which a product’s design or operating characteristics match pre-established standards.

	4.
	Reliability
	The probability of a product’s failing within a specified period of time. 

	5.
	Durability
	It is a measure of product’s life having both economic and technical dimensions.

	6.
	Service
	Resolution of problem and complaints, ease of repair.

	7.
	Response
	Human to human interface, such as the courtesy of the dealer.

	8.
	Aesthetics 
	Sensory characteristics, such as exterior finish.

	9.
	Reputation
	Past performance and other intangibles, such as being ranked first. 


PILLARS OF TQM


Figure depicts the four pillars of the TQM-house.
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The four pillars of TQM are :
1. Problem solving discipline,

2. Interpersonal skills,

3. Teamwork, and

4. Quality improvement process.


TQM is used to improve the whole organization stepwise, structured and systematically according to hard work, discipline, intensive training, and consistent implementation of techniques and resources. These quality principles form the foundation of TQM, as shown in Figure. 

POTENTIAL BENEFITS OF TQM

Table presents the tangible and intangible benefits of TQM.

Table – Benefits of TQM

	Tangible Benefits
	Intangible Benefits

	1. Improved product quality 
	2. Improved employee participation

	3. Improved productivity
	4. Improved teamwork

	5. Reduced quality costs
	6. Improved working relationships

	7. Increased market and customers
	8. Improved customer satisfaction 

	9. Increased profitability
	10. Improved communication

	11. Reduced employee grievances
	12. Enhancement of job interest.

	
	13. Enhanced problem-solving capacity.

	
	14. Better company image 


EVOLUTION OF TQM


The TQM philosophy has evolved from quality in the sequence, as shown in figure.
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UNIT – II

PRINCIPLES AND PHILOSOPHIES OF QUALITY MANAGEMENT
LEADERSHIP

INTRODUCTION

The success of quality management is to a greater extent is influenced by the quality of the leadership. Peter Drucker, the eminent management thinker and writer quotes: “Leadership is lifting of man’s visions to higher sights, the raising of man’s performance to a higher standard, the building of man’s personality beyond its normal limitations”.


Leadership is the process of influencing others towards the accomplishment of goals. Leader triggers the will to do, show the direction and guide the group members towards the accomplishment of the company’s goal.

CHARACTERISTICS OR BEHAVIOURS OF QUALITY LEADERS
Successful quality leaders tend to demonstrate the 12 characteristics or behaviours. They are :

1. The customers first : Quality leaders give primary importance to both internal and external customers and their needs. Leaders should listen to customers; actively seek their opinion on the value of the products / services ; develop a close link with customers ; seek joint improvement activity; and lead the handling of complaints. 

2. Value people : Quality leaders take care of the development of people’s skill and capabilities. They enable people to be responsible for the result of their work. They monitor, appraise and recognize people’s performance. 

3. Build supplier partnership: Quality leaders clarify quality to suppliers; audit their capabilities; give feedback; discuss improvements; and support them where needed. They recognize quality improvements made by suppliers and encourage joint improvement action. 

4. Empower people :  Quality leaders train and coach the people, rather than directing and supervising them.

5. Demonstrate involvement / commitment :  Quality leaders continually demonstrate their commitment to quality.

6. Strive for excellence : Quality leaders emphasize continuous improvement rather than maintenance. They strictly believe the statement ‘There is always room for improvement’.

7. Explain and deploy policy : Quality leaders explain the quality policy to all involved. They set stretching targets and deploy these to business processes, to the functions within the organization, and to suppliers.

8. Improve communication : Quality leaders continually improve communications. They establish channels of communication, which are reliable and accessible to everyone in the organization.

9. Promote teamwork: Quality leaders promote multidisciplinary teamwork ; create involvement; and active participation of everyone.

10. Benchmark continuously : Quality leaders learn from problems. They continuously do benchmarking and create new learning effects through innovation.

11. Establish system :  Quality leaders establish organizational systems to support the quality effort.

12. Encourage collaboration :  Quality leaders encourage collaboration rather than competition. They emphasize the importance of collaboration among and within functional areas, departments or work centres. 

LEADERSHIP ROLES

Effective teamwork requires effective leaders. Effective leaders are people who can perform different roles. Quinn lists the following eight leadership roles:


1. Producer role ;

2. Director role ;


3. Coordinator role  ;
4. Checker role ;


5. Stimulator role ;

6. Mentor role ;


7. Innovator role; and  
8. Negotiator role 
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QUALITY STATEMENTS


Three elements of quality statements are :

a. Vision statement,

b. Mission statement, and

c. Quality policy statement

What is Vision Statement?

1. The vision statement  is a short declaration of what on organization aspires to be tomorrow.

2. It is the ideal state that might never be reached; but on which one will work hard continuously to achieve. Successful visions provide a brief guideline for decision making.

3. The vision statement should be coined in such a way that the leaders and the employees working in the organization should work towards the achievements of the vision statement.

4. An example of a simple vision statement is :
“To continuously enrich knowledge base of practitioners in mobility industry and institutions in the service of humanity”. – Society of Automotive Engineers (SAE)

What is Mission Statement?

1. The mission statement, describes the function of the organization. It provides a clear statement of purpose for employees, customers, and suppliers.

2. The mission statement answers the following questions : who we are?; who are our customers? ; what we do?; and how we do it?

3. An example of a simple mission statement is :

“Concern for the ultimate customers – millions of customers

Concern for the intermediate customers – the trade

Concern for the suppliers – the sources of raw materials and ancillaries

Concern for the employees – the most valued asset

Concern for the competitors – wishing them well as healthy competition ultimately benefits the customers. 

Concern for the shareholders – the investing public

Concern for the national aspiration – India’s future!”










- ITC Limited

What is Quality Policy Statement?

· The quality policy is a guide for everyone in the organization as to how they provide products and service to the customers.
· It should be written by the CEO with feedback from the workforce and be approved by the quality council.
· A quality policy is a important requirement of ISO 9000 quality systems.

· An example of a simple quality policy statement is:

“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”.

[image: image12.jpg]



· Strategic planning sets the long-term direction of the organization in which it wants to proceed in future. This is depicted in Figure.
· Definition : Strategic planning can be defined as the process of deciding on objectives of the organization, on changes on these objective, on the resource used to attain these objectives and on the policies that are to govern the acquisition, use and disposition of these resources”.
· Examples of strategic planning in an organization may be : planned growth rate in sales, diversification of business into new lines, type of products to be offered, and so on.
STRATEGIC PLANNING PROCESS

(SEVEN STEPS TO STRATEGIC PLANNING)

In order to integrate quality with the strategic planning process, a systematic and sequential procedure has to be adopted. There are seven basic steps to strategic process planning. They are 

Step 1. 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. Customer Position


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 areas of excellence. 
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Step 3. Predict the Future 

Next, the planners must predict future conditions that will affect their product or service: To help predicting the future, the tools such as demographics, economic forecasts, and technical assessments or projections may be used. 

Step 4. Gap Analysis 

In this step, the planners must identify the gaps between the current state and the future state of the organization. This concept is also known as value stream mapping. For identifying the gaps, an analysis of the core values and concepts and other techniques may be used. 

Step 5. Closing the Gaps

Now the planners should develop a specific plan to close the gaps. This process is also termed as Process improvement. By assessing the relative importance and relative difficulty of each gap, planners can close the gaps. 

Step 6. Alignment 

Now the revised plan should be aligned with the mission, vision, and core values and concepts of the organization. Organization should embrace quality as an essential ingredient in their vision, mission, and objectives. 

Step 7. Implementation 


In order to implement the action plan, resources must be allocated to collecting data, designing changes, and overcoming resistance to change. Also the planners should monitor and assess the result of the strategic plan.


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

CUSTOMER SATISFACTION:
As emphasized so far, in today’s buyers market ‘the customer is the king’. Even the definition of quality, ‘quality is what customer wants’, emphasizes on the customer requirements. In other words, quality is a measure of customer satisfaction. It is obvious that business cannot survive without satisfied customers. Therefore TQM’s purpose is meeting or exceeding customer expectations, so that the customers are delighted. 


It is understood that the customer satisfaction must be the primary goal of any organization. Therefore it is essential that every employee in the organization understands the importance of the customer. 

Customer Satisfaction Model
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Figure shows the Teboul’s model of customer satisfaction. In figure, the customers’ needs are represented by the circle, and the square represents the product or service offered by the company. The intersection portion, shown with dots, is perceived as the customer satisfaction. So it is understood that the company should strive for increasing the intersection portion i.e. customer satisfaction. 

WHO ARE THE CUSTOMERS?

The customers are :

1. The most important people in the business.

2. Not dependent on the organization. The organization depends on them.

3. Not an interruption to work but are the purpose of it.

4. Doing a favour when they seek business and not vice-versa.

5. A part of business, not outsiders.

6. Life blood of the business.

7. People who come with their needs and jobs.

8. Deserve the most courteous and attentive treatment.

Types of Customers


Customers are two types. They are :


1. Internal customers, and 2. External customers.

1. Internal Customers
1. The customers inside the company are called internal customers.

2. As there is a flow of work, product and service in the organization, each department is dependent on the other. In this, each department or each quality management unit is considered as a customer by the previous department and as a supplier for the next department. Similarly every person in a process is considered as a customer of the preceding operation. This explains the concept of internal customer. 

2. External Customers

· The customers outside the company are called external customers.

· In other words, an external customer is the one:

· who uses the product or service ;

· who purchases the product or service; or

· who influences the sale of the product or service.

Customer – Supplier Chain


In order to achieve the total customer orientation, TQM requires the better customer – supplier relationship. Figure shows the model of customer – supplier chain. 


All processes require inputs, which are provided by the internal or external suppliers. Similarly all processes delivers outputs, which are used by internal or external customers. Each unit is considered as a customer by the previous unit and as a supplier for the next unit. 

CUSTOMER PERCEPTION OF QUALITY

Quality is what customer perceives it to be. However, as the customers go on changing their needs, the quality level needs are to be improved continuously to meet the customers demand. That’s why the basic concept of TQM philosophy is continuous process improvement.


An American Society for Quality (ASQ) survey ranked the customer perceptions in the following order :


1. Performance



2. Features


3. Service




4. Warranty


5. Price, and 




6. Reputation.

1. Performance

1. Performance involves “fitness for use”. It indicates that the product and service is ready for the customers’ use at the time of sale.

2. Other considerations include:
a. Availability : It is the probability that a product will operate when needed,

b. Reliability : It is freedom from failure over time, and

c. Maintainability: It is the ease of keeping the product operable.

2. Features

(a) Features are secondary characteristics of the product or service.

(b) For example, the primary function of a cell phone is for communication, whereas other facilities such as calculator and alarm are features of the cell phone. 

3. Service

(a) Customer service is an intangible in nature. Intangible characteristics are those traits that are not quantifiable, but it contributes greatly to customer satisfaction.

(b) Organizations objective is to provide good quality of the product to the customer at the right time, even though the customers are not complaining about their service. 

4.Warranty

(a) The product warranty represents an organization’s public promise of a quality product. In other words, it represents a public commitment to guarantee a level of service sufficient to satisfy the customer. 

(b) A warranty forces the organization to focus on the customer’s definition of product and service quality. It also forces the organization to develop a corrective action system.

(c) In present scenario, the warranty attracts and builds the market. It encourages customers to buy a service by reducing the risk of the purchase decision. Hence it generates more sales from existing customers by enhancing loyalty. 

5. Price

1. Nowadays customer is willing to pay a higher price to obtain value. Also customers expect high quality products at the lower price.

2. Customers are preferring the organizations who are providing the greatest value for their money. For this purpose, customers are constantly evaluating all the organizations.

3. In our highly competitive environment, each customer’s concept of value is continually changing. In order to overcome this challenge, the organizations should identify, verify and update each customer’s perception of value in relation to each product and service regularly.

6. Reputation

1. It is obvious that customers are willing to buy products or service from a known, trusted and reputed organization. The total customer satisfaction is based on, not only with the product, the entire experience with the organization.

2. Thus reputation of a firm brings the market to them. So organization should strive for customers for life. 

CUSTOMER FEED BACK


Customer feedback must be continually solicited and monitored. Customers continually change. They change their minds, their expectations, and their suppliers. Customer feedback is not a one-time effort; it is an ongoing and active probing of the customers’ mind. Feedback enables the organization to:


Discover customer dissatisfaction.


Discover relative priorities of quality


Compare performance with the competition.


Identify customers’ needs.


Determine opportunities for improvement.


Even in service industries, such as insurance and banking, customer feedback has become so important that it drives new product development. There are programs to identify and analyze errors, take corrective action, and make ongoing enhancements. All these efforts are justified when the consumers’ expectation levels are very high. Effective organizations take the time to listen to the voice of the customer and feed that information back to the idea stage. For instance, listening to the voice of the customer changed how the Internal Revenue Service does business. Previously, IRS thought that good customer service was mailing tax forms out right after New Year’s Day. Then, the IRS asked its customers what good customer service was. The IRS found out that the customers wanted fast refunds and very little contact with the IRS. Now, about 20 million taxpayers can forget using the 1040EZ form and file on their touch-tone phone. There is no contact with the IRS, it takes about six minutes, and the phone system does the math. Refunds are received within 21 days.

Listening to the voice of the customer can be accomplished by numerous information-collecting tools. The principal ones are comment cards, questionnaires, focus groups, toll-free telephone lines, customer visits, report cards, the Internet, employee feedback, mass customization and the American Customer Satisfaction Index. 

Comment Card


A low-cost method of obtaining feedback from customers involves a comment card, which can be attached to the warranty card and included with the product at the time of purchase. The intent of the card is to get simple information, such as name, address, age, occupation, and what influenced the customer’s decision to buy the product. However, there is very little incentive for buyers to respond to this type of card, and the quality of the response may not provide a true measure of customers’ feelings. Generally, people respond only if something very good or very bad has happened. Comment cards are also used in the hospitality industry. Restaurants and hotels provide them at the ends of tables and in hotel rooms. They can even be found on the bottom of restaurant sales receipts. Often, free meals or hotel stays are provided to rectify a poor experience noted on a comment card. Free means and hotel stays can generate significant customer loyalty provided the organization also fixes the problem.

Customer Questionnaire


A customer questionnaire is a popular tool for obtaining opinions and perceptions about an organization and its products and services. However, they can be costly and time-consuming. Surveys may be administered by mail or telephone. In the form of questionnaires, the customer is asked to furnish answers relating to the quality of products and services. Most surveys ask the customer to grade the question on a one-to-five scale or a one-to-ten scale, where the highest number typically has a description like “highly satisfied”. One of the reasons the one-to-five or one-to-ten scale is used is because it easily produces a metric. For example, the Spouse Satisfaction Survey.


Although the “1 to 5” scale is a typical approach to surveys, it probably is not entirely effective. It does not tell the surveyor how important trash removal is relative to other Customer focus groups are a popular way to obtain feedback, but they too can be very expensive. These groups are very effective for gathering information on customer expectations and requirements. 




     Highly                            Highly

                                   Satisfied     Neutral    Dissatisfied

1. Trash removal
 5
4

3
2

1

2. Personal hygiene 
 5
4

3
2

1

3. Lawn maintenance
 5
4

3
2

1

4. Romance

 5
4

3
2

1

5. Thoughtfulness
 5
4

3
2

1

6. Listening skills
 5
4

3
2

1

7. Faithfulness

 5
4

3
2

1


Surveying a focus groups is a research method used to find out what customers are really thinking. A group of customers is assembled in a meeting room to answer a series of questions. These carefully structured questions are asked by a skilled moderator, who probes into the participants’ thoughts, ideas, perceptions, or comments. The moderator has a clear understanding of the type of information wanted and a plan for obtaining it. Meetings are designed to focus on current, proposed, and future products and services. The people selected to participate have the same profile as the customers that the organization is trying to attract. As an incentive to participate, these people are reimbursed for their time. Focus groups are sometimes used with an organization’s employees to examine internal issues. 

Toll-Free Telephone Numbers

Toll-free (800/888) telephone numbers are an effective technique for receiving complaint feedback. Organizations can respond faster and more cheaply to the complaint. Such a number does not, however, reach those who decided not to buy the product or those who discovered some liable feature on a competitor’s product. Toll-free numbers are in use by at least 50% of all organizations with sales of at least $10 million. 


Implementation of toll-free telephone numbers has grown tremendously – in six years, the Cadillac division of General Motors added 24 toll-free numbers. In response to what customers said, Cadillac eliminated deductibles on warranties and pioneered 24-hour roadside service. 

Customer Visits


Visits to a customer’s place of business provide another way to gather information. An organization can proactively monitor its product’s performance while it is in use and thereby identify any specific or recurring problems. Senior managers should be involved in these visits and not delegate them to someone else. However, it is a good idea to take along operating personnel so they can see firsthand how the product is performing. One site visit L-S Electro Galvanizing Company made to its customer, General Motors, produced a surprisingly simple idea. An arrow was needed on the finished 25-ton rolls of steel to show which way the steel unrolled. Previously, GM employees had to guess and often times had to resummon a crane to turn the roll around, which wasted 30 minutes. 14 Another example of a productive customer visit is when U.S. Steel sent an hourly worker, who applied anti-corrosion coating, to the Ford auto plant that used their steel. The worker found flaking zinc and knew there was too much zinc buildup on the edges of the steel. The rods that trimmed the steel were not properly aligned. U.S. Steel also discovered that Ford was wasting steel and money by scraping the bottom sheet of each pile of steel. Ford mistook the harmless white residue on the bottom sheets for rust, when in fact the residue was caused by tremendous pressure from the heavy pile and could easily be wiped off.


The organization should also continually keep informed about new developments in the customer’s industry by reading their journals and attending their conferences. Brain-storming sessions with the customers about future products and services should be held at least annually. 

Report Card


Another very effective information-gathering tool is the report card. Figure shows a typical one. It is usually sent to each customer on a quarterly basis. 

QUARTERLY REPORT CARD

To our Customers:

We are continually striving to improve. To assist us in this endeavor, we need your feedback. Would you please grade our performance in each category? The grading scale is 



A
=
Excellent



B
=
Very Good



C
=
Average



D
=
Poor




E
=
Failing

I. PRODUCT QUALITY



Grade _____

Comments: ____________________________________

II. ON-TIME DELIVERY



Grade _____

Comments: ____________________________________

III. SERVICE





Grade _____

Comments: ____________________________________

IV. OVERALL




Grade _____

Comments: ____________________________________

Signed ______________________ Date ____________

Title __________________Organization _____________

The Internet and Computers


Some managers are beginning to monitor discussions that take place on the Internet to find out what customers are saying about their products. Internet users frequently seek advice regarding their everyday activities or activities related to specific interests, hobbies, or sports. Newsgroups, electronic bulletin boards, and mailing lists can be scanned using keyword searches if one knows that a company’s product is of interest to participants in certain activities, hobbies, or professions. Ideally, messages that compare a company’s products with those of its competitors can be uncovered. In the newsgroups it is best to read the views and discussions of others and not intervene in the discussion with the organization’s perspective on the product or service. Intervening will most likely end the discussion. Monitoring Internet conversations is timely, the cost is minimal, and it can be a source of creative ideas. One of the drawbacks of monitoring Internet conversations, however, is that the conversations can be unfocused.


There are even Internet sites that take consumer complaints and compliments about businesses and gives organizations grades based on their ratio of complaints to compliments. Planetfeedback.com also sends letters to companies on behalf of consumers. The organization’s web page also provides an easy way for customers to e-mail the company with their thoughts on the organization’s products and services. 


Computers can be used to detect patterns in seemingly chaotic data. For instance, the sales data from a convenience store chain showed that the peak hours for selling diapers and for selling beer were the same. The diapers were put next to the beer and sales increased for both. 18
Employee Feedback


Employees are often an untapped source of information. Companies are listening more to the external customer but still are not listening to employees. Employees can offer insight into conditions that inhibit service quality in the organization. Employee groups can brainstorm ideas to come up with solutions to problems that customers have identified.


Although customer research reveals what is happening, employee research reveals why it is happening. Employee feedback should be proactively solicited, instead of checking the wooden suggestion box once a year. For instance, Chrysler regularly surveys employees for issues, because employee surveys are timely compared to customer surveys. When staff members cannot get what they need or have low morale, then they cannot provide good service. Chrysler requires that management share the survey results with employees and uses the findings to make substantial changes. 

CUSTOMER RETENTION

a. Customer retention is the process of retaining the existing customers. It is obvious that customer retention is more powerful and effective than customer satisfaction. 
b. Customer care can be defined as every activity which occurs within an organization that ensures that a customer is not only satisfied but also retained. 
c. The following research findings will enable us to understand the real significance of customer retention. The important research findings are:
a. Over 60% of an organization’s future revenue will come from existing customers.

b. A 2% increase in customer retention has an equivalent impact upon profitability as a 10% reduction in operating costs. 

c. Upto 96% of unhappy customers do not infact complain. But they are three times more likely to communicate a bad experience to other custome5rs than a good one. 

d. 91% of the unhappy customers will never purchase goods and services from you again. 

e. If you make an effort to remedy customers’ complaints, 82 to 95% of them will stay on with you.

f. It costs 5 times as much to attract a new customer as it costs to keep an old one. 

Thus the customer retention is more essential than attracting new customers. 

a. Customer retention represents the activities that produce the necessary customer satisfaction that creates customer loyalty.

b. Customer retention can be improved by obtaining customer feedback and by measuring customer satisfaction.

c. Customer feedback is obtained from customer satisfaction surveys, focus groups, interviews, and observations. Customer satisfaction should be measured by using the hard measures of cash register receipts, market share, the level of customer retention, and the number of referrals from customers. 

d. Customer retention really moves the customer satisfaction to the next level called customer delight. 

EMPLOYEE MOTIVATION

CONCEPT OF MOTIVATION

a. Scott defines, “Motivation means a process of stimulating people to accomplish desired goals.”

b. Edwin B. Flippo defines, “Motivation is the process of attempting to influence others to do your will through the possibility of reward.”

c. In simple words, motivation is the process of inducing people inner drives and action towards certain goals and committing his energies to achieve these goals. 

IMPORTANCE OF MOTIVATION

a. Motivation improves employee involvement.

b. Motivation promotes job satisfaction and thus reduces absenteeism and turnover.

c. Motivation helps in securing a high level of performance and hence enhances efficiency and productivity.

d. Motivation creates a congenial working atmosphere in the organization and thus promotes interpersonal cooperation.

THEORIES OF MOTIVATION


Though there are many theories of motivation, the Maslow’s hierarchy of needs theory and Herzberg’s two factor theory are more important from our subject of view. 

Maslow’s Hierarchy of Needs 

According to Maslow human motivation is a hierarchy of five needs, as shown in Figure. The five basic needs are : (1) Physiological; (ii) Safety; (iii) Social; (iv) Esteem; and (iv) Self-actualization. These needs form a hierarchy or ladder and each need becomes active only when the next lower need is reasonably satisfied. 

Maslow’s hierarchy of needs

1. Physiological or Survival Needs


Physiological needs are the biological needs required to preserve human life. These needs include needs for food, clothing and shelter. These needs must be met first before higher level needs emerge.

2. Safety Needs


When the physiological needs are reasonably satisfied, then the safety needs become activated. These needs include : (i) Protection from physiological dangers (fire, accident); (ii) Economic security (fringe benefits, health, insurance); (iii) Desire for an orderly and predictable environment; and (iv) Desire to know the limits of acceptable behaviour. These safety needs are really provisions against deprivation in the future. It also involves a sense of protection against danger and threats. 

3. Social Needs 


After the needs of the body and security are satisfied then a sense of belonging and acceptance becomes predominant in motivating behaviour. These needs are for love, friendship, exchange of feelings and grievances, recognition, conversation, belongingness, companionship, etc. 

4. Esteem Needs 


There are two types of esteem needs : Self-esteem and esteem of others. Self-esteem needs include those for self-confidence, achievement , competence, self-respect, knowledge and for independence and freedom. The second group of esteem needs are those that related to one’s reputation needs for status, for recognition, for appreciation and the deserved respect of one’s fellows. 

5. Self-Actualization Needs


This is the ultimate need which dominates a person’s behaviour when all lower needs are satisfied. Self-actualisation, also called self-realisation needs, refers to the desire to become everything that one is capable of becoming. 


The first three needs, also known as lower level needs, can be satisfied by monetary and non-monetary compensations. But the last two needs, also known as higher level needs, can be satisfied through participation in decision-making process, delegation of authority and responsibility, more freedom, self-development, etc.

Herzberg’s Two Factor Theory 


This theory is also called motivation-hygiene theory. This theory is based on two factors: 1. Motivation factors or satisfiers, and 2. Hygiene factors or dissatisfiers. Various motivation and hygiene factors are listed in Table. 

Motivation and hygiene factors

	Motivation Factors
	Hygiene Factors

	· Achievement
	· Supervisors

	· Recognition
	· Working conditions

	· The work itself
	· Interpersonal relationships

	· Responsibility
	· Pay and security

	· Advancement and growth
	· Company policy and administration 



According to Herzberg, maintenance or hygiene factors are necessary to maintain a reasonable level of satisfaction among employees. These factors do not provide satisfaction to the employees but their absence will dissatisfy them. Therefore these factors are called dissatisfiers. 


On the other hand, motivational factors creates satisfaction to the workers at the time of presence but their absence does not cause dissatisfaction. It can be noted that Herzberg’s dissatisfiers are roughly equivalent to Maslow’s lower levels, and the motivators are similar to the Maslow’s upper levels.


Thus the knowledge of motivation is required for any organization to understand the utilization of employee involvement. 

EMPLOYEE EMPOWERMENT

CONCEPT OF EMPOWERMENT


Empowerment is the opposite of helplessness or dependency. An empowered person does not feel incapable of doing the things that he considers important for the well-being of his organization. There are no constraints that he perceives to be externally imposed. In other words, being empowered implies that the person acts from a state of autonomy, doing what he knows is the right thing to do under a given set of circumstances. 


It is understood that empowerment is dependent upon two factors:

    (i) An individual’s personal choices; and

 (ii) The organization climate, that can either encourage    dependency or foster autonomy. 

EMPOWERMENT DEFINED 

1. According to Webster’s Dictionary, the verb empower  means ‘to give the means, ability or authority’. Therefore empowerment in work setting involves giving people the means, ability and authority to do something they have not done before. 

2. An operation definition of empowerment: “Empowerment is an environment in which people have the ability, the confidence, and the commitment to take the responsibility and ownership to improve the process and initiate the necessary steps to satisfy customer requirements within well-defined boundaries in order to achieve organizational values and goals.”

Job Enrichment Vs Job Empowerment


Job enrichment is aimed at expanding the content of an individual’s job. But job empowerment focuses on expanding on the context of the job such as its interactions and interdependencies to other functions of the organization. 

GENERAL PRINCIPLES FOR EMPOWERING EMPLOYEES

The following general principles may be used to empower the employees.

· Tell people what their responsibilities are.

· Give them authority equal to the responsibility assigned to them.

· Set standards of excellence.

· Provide them with training that will enable them to maintain standards.

· Give them knowledge and information.

· Provide them with feedback on their performance.

· Trust them and create trust worthiness in the organization.

· Allow them to fail but guide them and counsel them when needed.

· Treat them with dignity and respect.

CONDITIONS TO CREATE THE EMPOWERED ENVIRONMENT. 
The three conditions required to create the empowered environment are:

1. Everyone must understand the need for change.

2. The system needs to change to the new paradigm.

3. The organization must provide information, education, and skill to its employees.

CHARACTERISTICS OF EMPOWERED EMPLOYEES
Some important characteristics of empowered employees, identified by Hubert Rampersad, are that: 

· They feel responsible for their own task.

· They are given a free hand in their work. 

· They balance their own goals with those of the organization.

· They are well trained, equipped, creative, and customer oriented.

· They are critical, have self-esteem, and are motivated.

· They are challenged and encouraged.

· They monitor and improve their work continuously.

· They find new goals and change challenges.

Therefore, it is important to empower individuals and teams at all levels of the organization to achieve the continuous improvement process.

RECOGNITION AND REWARD.

MEANING:

Recognition is a process whereby management shows acknowledgement of an employee’s outstanding performance. Recognition is a form of employee positive motivation. Recognition of employees is highly essential as people find themselves in a accepted and winning role. To sustain employee’s interest and to propel them towards continuous improvement, it is essential to recognize the people. This acknowledgement may be of financial, psychological or both in nature.

Ways to recognize people

Send letters to improve team members when they establish a team thanking them for their involvement.

1. Develop a behind the scenes awards specifically for those whose actions are not usually in the lime light, make sure such awards are in the lime light.

2. Create best ideas of the year booklet and include everyone’s picture name and description of their best ideas.

3. Feature the quality team of the month and put their picture in a prominent place.

4. Honor peers who have helped you by recognizing them at your staff meetings.

5. Let people attend meetings, committees etc; in your place when you are not available.

6. Involve teams with external customers and suppliers, sending them on appropriate visits to solve problems and look for opportunities.

7. Invite a team for coffee or lunch at any time, not necessarily when you need them for something.

8. Create a visibility wall to display information, posters, and pictures, thanking individual employees and their teams, and describing their contributions.
9. When you are discussing an individual or group ideas with other people, peers, or higher management make sure that you give them credit.

WHY SHOULD ONE RECOGNISE PEOPLE

1. improve employees morale

2. show the company’s appreciation for better performance

3. create satisfied workplace

4. Create highly motivated workplace.

5. Reinforce behavioral patterns.

6. Stimulate creative efforts.

REWARD

 MEANING:

           Reward is a tangible one, such as increased salaries, commissions, cash bonus, gain sharing, etc; to promote desirable behavior.

TYPES OF REWARDS:

1. Intrinsic rewards

2. Extrinsic rewards

Intrinsic rewards are related to feelings of accomplishment of self-worth.

Extrinsic reward are related to pay or compensation issues.

INTRINSIC REWARDS

1. Non-monetary forms of recognition to acknowledge achievement of quality improvement goals.

2. Celebration to acknowledge achievement of quality improvement goals.

3. Regular expressions of appreciation by managers and leaders to employees to acknowledge achievement of quality improvement goals.

4. 360 degree performance appraisals feedback from co-workers subordinates to customers is incorporated into performance appraisals.

EXTRINSIC REWARDS:

1. Profit sharing

2. gain sharing

3. employment security

4. compensation time

5. individual based performance systems

6. quality based performance appraisals

TEAMS AND TEAM WORK

WHAT IS MEANT BY A TEAM AND TEAM WORK?

· A team can be defined as a group of people working together to achieve common objectives or goals.*
· Team work is the cumulative actions of the team during which each member of the team subordinates his individual interests and opinions to fulfill the objectives or goals of the group.
· TQM is based on the involvement of everyone in making improvements. So working in teams is an inseparable part of the TQM environment. Nowadays teamwork is adopted universally as the organizational mechanism for involving people in quality improvements. 
BENEFITS OF TEAM WORK

The benefits of teamwork include: 

1. Improved solutions to quality problems.

2. Improved ownership of solutions.

3. Improved communications.

4. Improved integration. 

TYPES OF TEAMS 


Teams can be classified into four major groups. They are:

1. Process improvement team,

2. Cross-functional team,

3. Natural work team, and 

4. Self-directed / self-managed work team.


It can be seen from the figure that by the direction of quality council, several cross functional teams can be established. These teams address specific improvement problems of several functional areas. Within the functional areas, one or more process improvement teams may be established. In turn, one or each functional areas may establish a workgroup to address overall improvements to the particular area. 

The use of teams throughout an organization 
CHARACTERISTICS OF SUCCESSFUL TEAMS


The effective team should have certain characteristics. These are :

1. Sponsor : In order to have effective liason with the quality council, there should be a sponsor. The sponsor is a person from the quality council, he is to provide support to the organization.

2. Team Charter : A team charter is a document that defines the team’s mission, boundaries, the background of the problem, the team’s authority and duties, and resources. It also identifies the members and their assigned roles – leader, recorder, time keeper and facilitator.

3. Team Composition : The size of the team should not exceed ten members except in the case of natural work teams or self-directed teams. Teams should be diversed by having members with different skills, perspective and potential. Wherever needed, the internal and external customers and suppliers should be included as a team member. 

4. Training : The team members should be trained in the problem-solving techniques, team dynamics and communication skills. 

5. Ground Rules : The team should have separate rules of operation and conduct. Ground rules should be discussed with the members, whenever needed it should be reviewed and revised. 

6. Clear Objectives: The objective of the team should be stated clearly. Without the clear objective, the team functions is not to be effective. 

7. Accountability: The team performance is accountable. Periodic status report of the team should be given to the quality council. The team should review its performance to determine possible team process weaknesses and make improvements. 

8. Well-defined Decision Procedures: The decision should be made clearly at the right time by the team.

9. Resources: The adequate information should be given to the team wherever needed. The team cannot be expected to perform successfully without the necessary tools. 

10. Trust : Management must trust the team to perform the task effectively. There must also be trust among the members and a belief in each other.

11. Effective Problem-Solving : Problem-solving methods are used to make the effective decision.

12. Open Communication : Open communication should be encouraged i.e., everyone feels free to speak in the team whatever they are thinking, without any interruptions.

13. Appropriate Leadership: Leadership is important in all the team. Leader is a person who leads the team, motivates the team and guides the team in a proper direction.

14. Balanced Participation : Everyone in a team should be involved in the team’s activities by voicing their opinions, lending their knowledge and encouraging other members to take part. 

15. Cohesiveness: Members should be comfortable working with each other and act as a single unit, not as individuals or subgroups. 

ELEMENTS OF EFFECTIVE TEAM WORK

Main elements of effective teamwork are as follows:


1. Purpose





2. Role and responsibilities


3. Activities 





4. Effectiveness 


5. Decisions




6. Results, and


7. Recognition.


Figure depicts the seven main elements of effective teamwork.

(i) STAGES OF TEAM DEVELOPMENT

Each term takes sometime to start functioning effectively towards problem solving. Each team goes through six distinct stages in its development. These are farming, storming, norming, performing maintenance and evaluating. 

1. Farming stage : When a team is created, it consist of group of individuals and team work does not exist at this stage. Team’s purpose, members’ roles, acceptance of roles, authority and process of functioning are learnt in the formation process.

2. Storming stage : Initial agreements and role allocations are challenged and re-established at this stage of team development. At this stage, hostilities and personal needs often emerge which may be resolved.

3. Norming stage : During norming stage of team development, formal and informal relationships get established among team members. Openness and cooperation have been observed as signs of team’s behaviour. 

4. Performing stage : At this stage, the team starts operating in successful manner. Trust, openness, healthy conflict and decisiveness of a group’s performance can be reached at this stage.

5. Maintenance stage : Functioning of team does not deteriorate overtime. At this stage, the performance of teamwork at the earlier stage will be maintained for some period of time. 

6.Evaluating stage : At this stage, team’s performance is to be evaluated in view of the set targets. Both self-evaluation and management-based evaluation form this stage of team development. 

BARRIERS TO TEAM PROGRESS


The various roadblocks to team progress are :

                                                                                                                                                                                                                                                                                                                                        1. Insufficient training

2. Incompatible rewards and compensation.

3. First-line supervisor resistance

4. Lack of planning.

5. Lack of management support

6. Access to information systems

7. Lack of union support.

8. Project scope too large.

9. Project objectives are not significant.

10. No clear measures of success.

11. No time to do improvement work.

(ii) ROLE OF TEAM MEMBERS

For effective teamwork, team members are required to perform a number of roles and responsibilities. Thus all team members should :

i) Devote themselves to the common team goals based on a common mission and vision.

ii) Feel themselves responsible and equal.

iii) Be interested and motivated.

iv) Accept, appreciate, and respect each other.

v) Give high priority to continuous improvement.

vi) Participate actively with the activities of the team.

vii) Offer views, opinions and ideas freely and voluntarily.

PDSA CYCLE (OR DEMING WHEEL)


The basic Plan – Do – Study – Act cycle was originally developed by Walter A. Shewart. But it was popularized by Edward Deming and that’s why it is often called the Deming Cycle or Deming Wheel. It is an effective continuous improvement technique. 

The PDSA Cycle

What is PDSA Cycle?

· PDSA stands for Plan, Do, Study, and Act. It is a model for testing ideas that you think may create improvement.

· It is an extremely practical, common sense based approach that is easy to understand.

· It can be used to test ideas for improvement quickly and easily based on existing ideas, research, feedback, theory, review, audit, etc.

· It encourages starting with small changes, which can build into large improvements in the service through successive quick cycles of change. 

· Illustrates the PDSA cycle. 

Phases of PDSA Cycle


The four phases of PDSA cycle and their descriptions are presented in Table. 

Phases of PDSA Cycle

	Phases
	Description

	1. Plan
	· Define the problem

· Analyze the causes and draft an action plan for solving the problem.

· Determine the quality objectives and the critical factors.

· Define the performance indicators.

· Collect and analyze the necessary process data.

· Generate possible solutions 

·  Select the most feasible solution; and work it out.

	2. Do
	· First, implement the plan on a limited scale or conduct an experiment to test the proposed improvement. Collection data is hereby essential. 

· Train all involved employees in the use of quality improvement methods and techniques. 

· Describe the process which is considered for improvement and form project teams to lead the process. 

	3. Check
	· Evaluate the trial project with the performance indicators.

· Verify whether the improvement has been successful or not. 

	4. Act
	· Act to implement proven improvements. The choices are: introduce the plan, adjust or reject it.

· The improvements are documented in standard procedures so all employees are well-informed on how to handle in future.

· Usually, the cycle will be repeated under the different circumstances and conditions to test how consistent the results are.


Continuous Process Improvement Cycle Using PDCA

The relationship between the PDSA cycle and eleven steps to continuous process improvement are illustrated in figure.


Each phase of the PDCA cycle must undergo its own PDCA cycle for further improvements, as shown in figure. 


Applying PDCA to its phases 
Benefits of the PDSA Cycle


The benefits of the PDSA cycle can be experienced in the following areas:

· Daily routine management – for the individual and / or the team.

· Problem-solving process.

· Project management

· Continuous development

· Vendor development

· Human resources development

· New product development

· Process trials

SUPPLIER PARTNERING 

What is Supplier Partnering?


Partnering is a defined as a continuing relationship, between a buying firm and supplying firm, involving a commitment over an extended time period, an exchange of information, and acknowledgement of the risks and rewards of the relationship. The relationship between customer and supplier should be based upon trust, dedication to common goals and objectives, and an understanding of each party’s expectations and values. 

Benefits of Partnering


The benefits of partnering include:


(i)
improved quality;



(ii)
reduced cost;


(iii) 
increased productivity;


(iv)
increased efficiency;


(v)
increased market share;


(vi)
increased opportunity for innovation; and


(vii)
continuous improvement of products / services.

Key Elements to Partnering 

The three important elements to achieve the customer / supplier partnering relationship are :

1. Long-term commitment: Long-term commitment provides both customer and supplier the much needed environment to achieve the planned objectives. Because to set up and solve the problem of continuous improvement, both parties may require the sufficient time.

2. Trust : Mutual trust between two parties forms the basis for a strong working relationship. Trust enables the partners to effectively combine their resources and knowledge. It results in a ‘win-win’ situation for both partners. 

3. Shared vision : Both the customers and suppliers have the common goal i.e., to satisfy the end user. In order to ensure this goal, both particles should share and understand their goals and objectives.

Three types of supplier sourcing are:

· Sole sourcing;

· Multiple sourcing, and

· Single sourcing.

1. Sole Sourcing

  Sole sourcing is the use of only one supplier for the organization. The organization does not have any choice. It is forced to use only one supplier.


This forced situation is because of the following factors : patents, technical specifications, raw material location, only one organization producing the item, etc.

2. Multiple Sourcing



Multiple sourcing is the use of two or more suppliers for an item.



The basic concept of multiple sourcing is that competition will result in better quality, lower costs, and better service. (The selection of suppliers from various alternatives is based on their performance in terms of prices, quality and delivery.

3. Single Sourcing


Single  sourcing is the use of one supplier for an item when several sources are available. It leads to long-term partnering relationship.

SUPPLIER SELECTION

 
Usually suppliers are selected based on their performance in terms of cost, quality, and delivery reliability. In addition, supplier criteria includes factors such as management compatibility, goal congruence, and strategic direction of the supplier firm.



Table Ishikawa’s ten conditions for selection and evaluation of suppliers

	1. The supplier should understand and appreciate the management philosophy of the organization.

	2. The supplier should have a stable management system.

	3. The supplier should maintain high technical standards and have the capability of dealing with future technological innovations.

	4. The supplier should provide those raw materials and parts required by the purchaser and those supplied meet the quality specifications.

	5. The supplier should have the capability to produce the amount of production needed.

	6. The supplier should not breach the corporate secrets.

	7. The supplier should be easily accessible in terms of transportation and communication.

	8. The supplier should be sincere in implementing the contract provisions.

	9. The supplier should have an effective quality system and improvement program such as ISO/QS 9000.

	10. The supplier should have a tract record of customer satisfaction and organization credibility.


SUPPLIER RATING


A supplier rating system, also referred as a scorecard system, is used to obtain an overall rating of supplier performance. It is analogous to students progress report.


Usually supplier rating is based on quality, price, performance and production capability, delivery, service.

Objective of Supplier Rating


The customer rates supplier in order to:

obtain an overall rating of supplier performance ;

ensure complete communication with suppliers;

provide each supplier about the details of problems for corrective action; and

maintain and improve the partnering relationship between the customer and the supplier.

Supplier Rating Format


Table shows a model supplier rating format, otherwise known as supplier scorecard.

A model supplier scorecard

	Item :                                   Rated by:                              Date:

	Period :

Location :
	Maxi-mum points
	Supplier

A
	Supplier

B
	Supplier C
	Supplier

D
	Supplier

E

	Quality Performance
	
	Actual points
	Actual points
	Actual points
	Actual points
	Actual points

	I. QUALITY

(i) Quality personnel
	
	
	
	
	
	

	(ii) Quality procedure 
	
	
	
	
	
	

	    (iii) Concern for quality
	
	
	
	
	
	

	  (iv) Concern history
	
	
	
	
	
	

	II. PRICE

   (i) Price-quality
	
	
	
	
	
	

	   (ii) Price-negotiation
	
	
	
	
	
	

	(iii) Financial ability
	
	
	
	
	
	

	iii. PERFORMANCE

        (I) Technical
	
	
	
	
	
	

	       (ii) Delivery history
	
	
	
	
	
	

	(iii) Technical assistance
	
	
	
	
	
	

	IV.PRODUCTION CAPABILITY

      (I)  Production capacity
	
	
	
	
	
	

	      (ii) Manufacturing equipment
	
	
	
	
	
	


Rating Scale : 5.0 = Very good
2.0 = Poor



  4.0 = Good


1.0 = Very poor



  3.0 = Average

   0 = Negative

UNIT – III

 
STATISTICAL PROCESS CONTROL AND PROCESS CAPABILITY
SEVEN TOOLS OF QUALITY (Q-7 TOOLS) ? 

        Prof. Ishikawa proposed seven elemental tools based on statistical techniques.

The seven basic tools are used to facilitate successful accomplishment of quality improvement objectives.

Seven tools of quality are:

1. check sheets,

2. Histograms,

3. cause and effect diagrams,

4. pare to diagrams,

5. stratification analysis,

6. scatter diagrams, and 

7. Control charts.

Check sheet:

A check sheet also known as tally sheet is a form for systematic data gathering to get a clear view of the facts.

Histograms:

A histogram is a bar chart showing a distribution of variable quantities or characteristics.

Cause and effect diagram:

The cause and effect diagram is a graphical tabular chart to list and analyze the potential causes of a given problem. The cause and effect diagram is also called the fishbone diagram because of its appearance and the Ishikawa diagram after the man who developed it in 1943

Pareto diagram:

A pareto diagram is a diagnostic tool commonly used for separating the vital few causes that account for a dominant share of quality loss.

Stratification analysis:

Stratification is a method of analysis of data by grouping it in different ways. Literally stratification means segregating a group of measurements, observations or any other data in to several subgroups on the basis of certain characteristics.

Scatter diagram:

The scatter diagram is a simple graphical device to depict the relationship between two variables. A scatter diagram is composed of a horizontal axis containing the measure values of one variable and a vertical axis, representing the measurements of the variable.

Control chart:

A control chart is a graph that displays data taken over time and the variations of this data. The control chart is based on a series of random samples taken at regular intervals.

MANAGEMENT TOOLS

Why? 


It is a simple and effective tool.  This approach focuses on the process (to reveal the causes), rather than the people. 

Example: Why was there a delay in dispatch of good?

Cutting tool failed, resulting in delay in manufacture. 

Why? The tools were reused? 

Why? Ordered tool were not delivered? 

Solution changes the dispatch schedule, if ever the tools were not delivered. 

Forced Field Analysis


Readers’ attention is invited to the discussion in Chapter 2 on this topic. 

Nominal Group Technique 


This technique provides for ideas input from every one in the team and for effective decision making. 


A team wants to decide upon a current complaint to attend.  Every one in the team writes the problem on a paper, what they think is most important.  They are listed in a chart and then the team members are asked to rank, from most important to least important.  The ranking are given a numerical value starting from, say, on a 10 to 1 scale.  Points for each problem is totaled and the ones with highest number of points, is considered o be the most important. 

MANAGEMENT AND PLANNING TOOLS

Affinity Diagram 


This diagram permits the team to creatively generate large number of ideas and then group them logically for understanding and possible solutions. 


In this procedure, the issue is stated in full, then brainstormed using short sentences, posted them for the team to see.  The ideas are sorted into logical groups and finally brief headings for each group are identified.  The affinity diagram encourages team creativity, break down barriers, promote breakthroughs and motivate ownership of the process.  Figure shows a typical example of this approach. 

Affinity diagram


Inter-Relationship Diagram 


This method is useful in clarifying the relationship in complex situations.  The team will be able to classify the cause and effect relationship, so that the key elements can be used to solve the problems. 

Steps: 

The team agrees on the statement of the problem.

Different ideas or issues from other methods are initially listed and named with alphabets, A B etc. 

Begin with the issue A, and evaluate the cause and effect relationship with B.  If A is stronger, draw the arrow A to B, by a thick line.  Each issue is compared with A, one by one.  Draw thick arrows wherever strong influence is identified.  In this example, only issues B, E and F have relationship with A. The first trial is now over. 

Second iteration is to compare B with issues C, D, E and F.  The third step is to compare C with other issues.  The fourth is compare issue D with E and F.  The fifth step is to compare issue E with F. 

The diagram may be reviewed and revised, if necessary. 

The incoming and outgoing arrows are recorded as indicated, above the rectangle block.  The completed diagram is shown in figure. 

The issue with highest outgoing arrows (A), is the root cause and the issue with highest incoming arrows (F), is the critical issue.  This method encourages the team work and effectiveness in identifying major problem and the root cause, to tackles further the problem. 


Interrelationship diagram 

Tree Diagram 


In the first step, the objective is traced from the interrelationship diagram, brainstorming and team participation.  Using further brainstorming, major means are identified. 


In the next step, the next level details are generated for study and solution.  The question, “What is need next?” is repeated to two three levels, to complete the diagram.  The diagram may be reviewed to find, if any actions are ignored or the action will yield expected results.  An example of this approach is shown in figure.  The merit of this method is that it encourages the team work and thoroughness. 


Tree diagram 

Matrix Diagram 


The Matrix diagram helps to identify, analyse and rate the relationship among the variables.  Data can be presented in tabular form, with numerical values or otherwise.  Quality function Deployment, is a typical example of the matrix diagram. The standard formats that are used are: for 2 variables, L shaped; for 3 variables, T shaped, Y shaped and C shaped and for 4 variables, X shaped.  L shaped matrix diagram for 2 variables are most frequently used. 

Matrix diagram for uses of seven management tools 

	Tool
	Use creativity
	Analysis
	Consen-sus 
	Action 

	Affinity diagram 

Interrelationship diagram 

Tree diagram 

Prioritisation matrix

Matrix diagram

Process decision

Program chart

Activity network

Diagram 
	(
(
	O

(
O

(
	O

(
O

(
(
(
	(
(
O

O

O





The seven management tools are presented in Table as matrix diagram.  The steps involved in its construction are: 

select the appropriate format

Determine the relationship symbols.  Numerical values  may be added when necessary 

Complete the matrix, by analyzing each cell and insert appropriate symbol.

The matrix diagram approach encourages lateral thinking by the team, in terms of the relationships, their strengths and patterns. 

Prioritization Matrix


In this method the issues, tasks, and characteristics are prioritized, based on weighted criteria, using a combination of tree and matrix diagram techniques.  This is the most difficult, of the tools discussed. 

Steps: 

Construct an L shaped matrix combining the options, which are then lowest level of detail of the tree diagram with the criteria. 

Determine the implementation criteria, using the nominal group technique or any other technique, with proper weight age criteria. Each team member submits the most important criteria on a piece of paper.  They are listed on as flip chart and the team members submit the rank in another paper, ordering those listed criteria on the chart.  Those criteria with greatest value are the most important.  Three or four criteria are chosen. 

Prioritize the criteria using the NGT.  Each team member weighs the criteria so the total weight equals 100%.  The results are shown in Table. 

Table: Weightage for different criteria

	Criteria
	Member 

A
	Member

J
	Member 

M
	Total

	Low cost

Easy to implement 

Technology permits

Customer preference 
	30

40

15

20
	25

30

20

25
	35

30

25

20
	155

210

100

110


Using NDT, the options are ranked, in terms of importance by each criterion; the results are averaged, and rounded to the nearest integer. 

Compute the option importance score under each criterion, by multiplying the rank by the weight age of criteria.  The details are shown in Table.  The options with the highest total are those that should be implemented first. 

Table: Improvement of a process by consensus criteria method 

CRITERIA

	Options 
	Low cost
	Easy to implement 
	Technology permits
	Customer preference 
	Total

	1. Train supervisor

2. Purchase trucks 

3. Have teams of 4 men

4. Training clerks 
	10x1.55

12x1.55

8x1.55

6x1.55
	+

+

+

+
	12x2.10

8x2.10

7x2.10

6x2.10
	+

+

+

+
	8x1.0

9x1.0

10x1.0

8x1.0
	+

+

+

+
	9x1.1

7x1.1

6x1.1

5x1.1
	58.6

52.1

43.7

35.4


Process Decision Program chart


The Process decision program chart avoids unexpected developments and identifies possible counter measures.  Figure shows an example of this technique. 

	Level 1 objective
	Plan Seminar
	

	Activities
	Call for paper & acceptance
	Registration
	Conduct Proceedings
	Boarding & Lodging

	Level 2

What if?
	Power Supply fails
	Minister arrives Late
	Printed proceedings arrived late
	Too long Session

	
	|
	|
	|
	|
	|

	Level 3 counter Measures
	Have a stand by generator
	Gave the collector to Inaugurate
	Start the session
	Send it by Post
	Produce the present action



Initially the team states the objective that is to plan a successful industrial seminar.  Those activities are listed in the first level, which are, call for papers, screening and acceptance, registration, and conduct proceedings and arranging Boarding and lodging facilities.  The activity of conducting the proceedings is explained hereinafter.  The team is brainstormed to determine what could go wrong with the seminar proceedings, and these are shown in Level 2 i.e., ‘what if level’.  Countermeasures are discussed and listed in the last level.  Now the countermeasures are evaluated and the optimal ones are selected and marked O, and rejected ones are marked, X, as shown in the figure. 


This method is preferred if the task is new or unique, complex, or potential failure has great risks.  It provides a means to effectively minimize uncertainty in implementation stage. 

Activity Network Diagram


PERT, CPM, and Arrow diagram are the typical variations of this diagram.  They allow the team to schedule the project efficiently.  The details such as the critical path, project completion time, simultaneous tasks, and precedence relationships are obtained from this diagram. 

Steps:

· The team brainstorms or documents all the activities to complete the project. 

· The first task is identified and fixed on the extreme left of the board. 

· The tasks done simultaneously are placed in parallel. 

· Steps (b) and (c) are repeated until all the tasks are located on the board in correct sequence, as shown in figure. 

· Number all activities and draw the corresponding arrows.  Activity times are recorded in the lower left box.  It may be hours, days, weeks or months. 

· Find the critical path, after completing the details of box in each activity. 


               Activity Network Diagram

The critical path is the path along which all the activities are completed in the minimum time.  The advantages of this method are: 

a. A realistic project execution time is determined.

b. Bottlenecks are identified and when necessary, corrective actions can be planned. 

c. Focus is made on the activities lying in the critical path. Time-cost trade off can be worked out, to complete the project earlier, with optimum additional cost.  

SIX SIGMA
WHAT IS SIX SIGMA? 

· Six sigma stands for six standard deviation from mean (sigma is the Greek letter used to represent standard deviation in statistics). 

· Six sigma, similar to Zero Defect (ZD), is a philosophical benchmark or standard of excellence proposed by Philip Crosby. 

· Six sigma methodology provides the techniques and tools to improve the capability and reduce the defects in any process. 

· It was started by Motorola in 1987, in its manufacturing division. 

· Six sigma strives for perfection.  It allows for only 3.4 defects per million opportunities (or 99.999666 percent accuracy). Here a defect can be anything from a faulty party to an incorrect customer bill. 

· Six sigma improves the process performance, decrease variation and maintains consistent quality of the process output.  This leads to defect reduction and improvements in profits, product quality and customer satisfaction.  
· Six sigma incorporates the basic principles and techniques used in business, statistics and engineering. 

The objective of six sigma principle is to achieve zero defects products/process.  It allows 3.4 defects per million opportunities. 

WHY DO WE NEED SIX SIGMA? 

(Three sigma quality is not enough. Why?)


We know that, the three sigma quality, i.e., the natural variability 
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±s

 is equal to tolerance (= upper specification limit – lower specification limit).  It means, in normal distribution curve, only 0.27% of the output would be expected to fall outside the specifications limits. 


The real meaning of 3( concept: A medium aircraft consists of 10,000 different parts.  At 3( quality, 27 of those parts in an assembled aircraft would be defective.  So three sigma quality level cannot be accepted as good enough quality level. So we have to increase the sigma level (i.e., reducing the number of defectives).  In fact, even four sigma quality also not sufficient for the aircraft case.  That’s why six sigma quality level is preferred than 3( and 4( quality levels.

THE CONCEPT OF SIX SIGMA

 
Before studying the concept of six sigma, first let us re-introduce the concept of process capability ratio (Cp)


Process capability ratio,

                                        
[image: image3.wmf]p

Design widthUSLLSL

C

Process widthUCLLCL

-

==

-

 

USL 
= Upper Specification Limit;

LSL
= Lower Specification Limit,

(Assumption is that process is centered midway the specification limits, i.e., there is no shift in process mean)


Process capability ratio measures how well the product requirements match with the process capabilities.  The higher the value of Cp’ the better the match between product and process. 


Different Cp values with different process spreads ((’s)

	Process variability
	Cp
	Total amount outside limits 
	Typical actions to be taken 

	2(
	0.67
	4.56% 

(45500 ppm)
	Heavy process control, sorting rework, etc. 



	3(
	1.0
	2700 ppm
	Heavy process control, inspection



	4(
	1.33
	64 ppm
	Reduced inspection, selected use of control charts



	5(
	1.67
	1 ppm
	Spot checking, selected use of control charts  



	6(
	2
	0.001 ppm
	Reduced need for control, uniformity in process inputs




USL  - Upper Specification Limit            LSL – Lower Specification Limit

FAILURE MODE AND EFFECT ANALYSIS (FMEA).

MEANING:

           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.

Objectives of FEMA:

1. The objective of FEMA is to anticipate failures and prevent them from occurring. FEMA prioritizes failures and attempts to eliminate their causes.

2. FEMA 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.

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

4. FEMA is a never ending process improvement tool.

Types of FEMA:

1. System FEMA

2. Design FEMA

3. Process FEMA

4. Service FEMA

5. Equipment FEMA

6. Maintenance FEMA

7. Concept FEMA

8. Environmental FEMA

Benefits of FEMA:

1. Improve product/process reliability and quality.

2. Increase customer satisfaction.

3. Early identification and elimination of potential product/process failure modes.

4.  Prioritize product or process deficiencies

5. Capture engineering/organization knowledge

6. Document and track the actions taken to reduce risk

7. Provide focus for improved testing and development.

8. Minimize late changes and associated cost.

9. Act as catalyst for teamwork and idea exchange between functions.

Meaning of reliability:

          Reliability is one of the most important characteristics of any product, no matter what its application. Reliability is also an important aspect when dealing with customer satisfaction. Whether the customer is internal or external. Customers want a product that will have a relatively long service life, with long times between failures. However, as products become more complex in nature, traditional design methods are not adequate for ensuring low rates of failure. This problem gave rise to the concept of designing reliability into the product itself.

Reliability requirements:

        The acceptance of a certain product or process is subject to meeting certain set of given requirements for reliability of the product or process. It is however important to realize that although the definition for reliability is relatively simple, the customer and the supplier may have different definitions of what failure constitute. This common agreement on what constitutes reliability should be defined in terms of influence on other related systems, the complexity of the failure, and finally the relative criticality of the failure.

Failure rate:

         A vast majority of products follow a very familiar pattern of failure. When no information is known about the reliability or conversely, failure of a product, component, system or process, except the failure rate which is a constant, periods of failure can conveniently be modeled by an exponential distribution. The failures of most products can be classified in to three main categories: debug, chance, and wear out. The first of these includes a high failure rate at the initial stages because of inappropriate use or flaws in the design or manufacturing. The next category is the failure of the product due to accidents, poor maintenance, or limitations on the design. The final category covers failure after the product or process has performed as expected for at least the amount of time given by the manufacturer as the product or process life. A successful design or process ideally fails only in this method.

 STAGES OF FEMA.

The FEMA methodology has four stages: they are:

Stage1: specifying possibilities

1. Functions

2. Possible failure modes

3. Root causes

4. Effects

5. Detection/prevention

Stage 2: quantifying Risk

1. probability of cause

2. severity of effect

3. effectiveness of control to prevent cause

4. Risk priority number

Stage3: correcting High risk causes

1. prioritizing work

2. detailing action

3. assigning action responsibility

4. check points on completion

stage4: re-evaluation of risk

1. Recalculation of risk priority number 

STAGES OF FEMA:

1. Specifying possibilities

     
a. functions


b. possible failure modes


c. root causes


d. effects


e. detection/prevention

2. Quantifying risk


a. probability of cause


b. severity of effect


c. effectiveness of control to prevent cause.


d. risk priority number.

3. Correcting high risk causes


A. prioritizing work


B. detailing action


C. assigning action responsibility.


D. checks points on completion.

4. Re-evaluation of risk


A. recalculation of risk priority number

The design of FEMA document:

1. FEMA number

2. item

3. Design responsibility

4. prepared by

5. model number/year

6. key date

7. FEMA date

8. Core team

9. Item function

10. potential failure mode

11. potential effects of failure

12. severity

13. classification

14. potential causes mechanisms of failure

15. occurrence

16. current design controls

17. detection

18. risk priority number

19. Recommend actions Responsibility and target completion dates

20. actions taken

The process of FEMA and documentation

1. process function requirements

2. potential failure mode

3. potential effects of failure

4. severity

5. classification

6. potential causes mechanisms of failure

7. occurrence

8. current process controls

9. detection

BENCH MARKING.

MEANING:

Bench marking is the process of determining who is the very best, who sets the standard, and what that standard is. In cricket, one could argue that two consecutive world cup champions made the Australian cricket team the benchmark.

Definition:

American productivity and quality centre has defined the benchmarking as “the process of identifying, understanding, and adopting outstanding practices and process from organizations anywhere in the world to an organization to improve its performance.

DAVID KEARNS defines benchmarking as “the continuous process of measuring products, services and practices against the toughest competitors or those companies recognized as industry leaders.”

THORE defines benchmarking as “the systematic comparison of elements of performance of an organization against those of other organizations, usually with the aim of mutual improvement.”

Objectives of benchmarking:

1. Benchmarking aims at a goal setting process to facilitate comparison with the best.

2. It aims at motivating and stimulating company employees towards the goal of continuous quality improvement.

3. It aims at external orientation of the company

4. It aims at identifying a technological breakthrough

5. It aims at searching for industry best practices.

Types of Benchmarking

Classification based on the object to be benchmarked:

1. Product Benchmarking: this refers to comparison of different features and attributes of competing products and services.

2. Performance Benchmarking: this refers to comparison of performance indicators related to a business as a whole or to the group of critical activities or processes.

3. Process Benchmarking: this refers to comparison of processes. It identifies a more effective and efficient process to be implemented.

4. Strategic Benchmarking: this refers to examining competitive position in the market place. It helps the company to study the business strategy of another successful business and use the strategy for becoming more competitive.

Classification based on the organizations against whom one is Benchmarking:

1. Internal Benchmarking: it refers to comparison of performance between departments, plants, subsidiaries, within the organization.

2. Industry Benchmarking: It refers to comparison of performance by the organization

3. Competitive Benchmarking: It refers to comparison of performance against direct competitors.

4. Best in class Benchmarking: It refers to comparison of performance with best practices prevalent in an organization irrespective of products and services.

5. Relationship Benchmarking: it refers to comparison of performance with the Benchmarking Company which already has a relationship like customer-supplier relations, joint venture arrangement, etc.

Steps in benchmarking process:


Phase 1: Planning:

Step1: What can be benchmarked? (I.e., deciding what to benchmark)  

Step2: To whom or what shall we compare (Identifying benchmark partners)

Step3: Determine data collection method and collect data

Phase 2: Analysis:

Step4: determine the current performance gap

Step 5: Project future performance levels

Phase 3: Integration:

Step6: communicate benchmark findings and gain acceptance.

Step7: Establish functional goals
Phase 4: Action
Step8: Develop action plans

Step9: Implements specific actions and monitor the progress

Step10: Recalibrate benchmarks

Phase 5: Maturity:

Step 11: Attain the leadership position.

Step 12: Integrate practices into the process.

Benefits of benchmarking:

a. . Creating a culture that values continuous improvement to achieve excellence.

b. . Sharing the best practices between benchmarking partners.

c. . Prioritizing the areas that need improvement.

d. . Enhancing creativity by devaluing the not invented here syndrome

e. . Increasing sensitivity to changes in the external environment.

f. .Shifting the corporate mindset from relative complacency to a strong sense of urgency for ongoing improvement.

g. .Focusing resources through performance target set with employee unit.

PITFALLS OF BENCHMARKING:

Bench marking is based on learning from others, rather that developing new and improved approaches. Since the process being studied is there for all to see , therefore a firm will find that benchmarking cannot give them a sustained competitive advantage. Although helpful benchmarking should never be the primary strategy for improvement.

If all the industries employ the benchmarking approach, it will lead to stagnation of ideas, strategies best industry practices, etc. so benchmarking should not be a substitute for innovation. It must be a mere improvement tool.

INFORMATION TECHNOLOGY.

Information technology is a tool like the other tools and it helps the TQM organization to achieve its goals. Over the past few decades, computers and quality management practices have evolved together and have supported each other. This interdependence will continue in the near future.

DEFINITION:

   Information technology is defined as computer technology for processing and storing information, as well as communications technology for transmitting information.

Levels of information technology

1. Data

2. Information

3. knowledge

Computers and the quality function

          Computers play an essential role in the quality function. They perform very simple operations at fast speeds with an exceptionally high degree of accuracy. A computer must be programmed to execute these simple operations in the correct sequence in order to accomplish a given task. Computers can be programmed to perform complex calculations, to control a process or test, to analyze data, to write reports, and to recall information on command. The quality function needs served by the computer are:

1. data collection

2. data analysis and reporting

3. statistical analysis

4. process control

5. test and inspection

6. system design

Data collection:

       The collection utilization, dissemination of quality control information is best accomplished when the information is incorporated into an information technology system. IT maintains relationships with other activities such as inventory control, purchasing, design, marketing, accounting, and production control. It is essential for all the quality needs described in this chapter. Linkages are developed between the stored data records of the various activities in order to obtain additional information with a minimum of programming and to improve the storage utilization

Data analysis, reduction, and reporting:

   While some of the quality information is merely stored in the computer for retrieval at a future time, most of the information is analyzed, reduced to a meaningful amount, and disseminated in the form of a report. These activities of analysis reduction and reporting are programmed to occur automatically as the data are collected or to occur on command by the computer operator.

Statistical analysis:

             The first and still an important use of the computer in quality control is for statistical analysis. Most of the statistical techniques can be easily programmed. Once programmed considerable calculation time is saved, and the calculations are error free.

Process control:

              The first application of computers in process control was with numerically controlled machines. Numerically controlled machines used punched paper to transmit instructions to the computer which then controlled the sequence of operations. Paper tape is no longer used to provide instructions to a machine

Automated test and inspection:

             If test and inspection are considered a process in itself or part of a production process then automated test and inspection is similar to the previous section on automated process control, computer controlled test and inspection systems offer the following 
advantages improved test quality, operating cost, better report preparation, improved accuracy, automated calibration, and malfunction diagnostics.

System design

            Software applications adapted to the quality function are becoming more sophisticated and comprehensive. Execution of the menu is by function key, cursor and enters key, voice, mouse, or linkage from another program.

THE INTERNET AND OTHER ELECTRONIC COMMUNICATION


The internet is a world wide network of computer networks. It began in 1969 as a means of exchanging data between universities and the U.S military. In 1991 the national science foundation which was responsible for the internet, released the ban on commercial use of it.

Other electronic communication

1. Intranet

2. Instant messaging

3. Video conferencing

4. Virtual teaming

5. Document management

6. E-learning

7. E-government

8. E-commerce

9. Business-to-business

10. Business-to-customers

11. Website design

INFORMATION QUALITY ISSUES

           Information quality issues encompass:

1. sufficiency

2. accuracy

3. timeliness

4. intellectual property

5. security

6. privacy

7. pollution

8. creativity control and prevention

UNIT – IV

 TQM TOOLS & TECHNIQUES FOR QUALITY MANAGEMENT.

MEANING:

          Quality function development is a systematic and organized approach of taking customer needs and demands into consideration while designing new products and services or while improving the existing products and services.

Definition:

           Quality function development may be defined as a system for translating consumer 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 QFD:

1. To identify the true voice of the customer and to use this knowledge to develop products which satisfy customers.

2. To help in the organization and analysis of all the pertinent information associated with the project.

3. Quality function development aims at translating the customers voice into product specifications.

BENEFITS OF QFD:

1. Improves customer satisfaction

2. Reduces implementation time.

3. Promotes teamwork

4. Provides documentation

The voice of the customer:

          QFD begins with marketing to determine what exactly the customer desires from a product. The various sources for determining customer expectations are focus groups, surveys, complaints. Consultants, standards, and federal regulations.  During the collection of information the QFD team must continually ask and answer numerous questions, such as:

    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? 

INFORMATION ORGANIZATION:

           Now that the customer expectations and needs have been identified and researched, the QFD team needs to process the information. Numerous methods include affinity diagrams, tree diagrams, and cause and effect diagrams. These methods are ideal for sorting large amounts of information. The affinity diagram which is ideally suited for most QFD applications


HOUSE OF QUALITY:

         The primary planning tool used in QFD is the house of quality. The house of quality converts the voice of the customer into product design characteristics. QFD uses a series of matrix diagrams, also called ‘quality tables’, resembles connected houses.

Basic structure of house of quality:

1. Customer requirements

2. Prioritized customer requirements

3. Technical descriptors

4. Relationship matrix

5. prioritized technical descriptors

6. Competitive assessments

7. Develop a relationship matrix between WHATS AND HOWS

Constructing the house of quality:

Step1: List customer requirements

Step2: List technical descriptors

Step3: Develop a relationship matrix between HOWS

Step4: competitive assessments

Step5: Develop prioritized customer requirements

Step6: Develop prioritized technical descriptors

QUALITY FUNCTION DEVELOPMENT PROCESS:

Phase 1: product planning

Step1: list customer requirements

Step2: List technical descriptors

Step3: Develop a relationship between WHATS AND HOWS

Step4: Develop a interrelationship matrix between HOWS

Step5: Do competitive assessments

Step6: Develop prioritized customer requirements

Step7: Develop prioritized technical descriptors.

Phase 2: part development

Step8: Deploy QFD process down to sub-components level both in terms of requirements and characteristics.

Step9: Deploy the component deployment chart. Relate the critical sub-component control characteristics.

Phase 3: process planning

Step10: Develop the relationship between the critical characteristics and process used to create the characteristics

Step11: Develop the control plan relating critical control to critical processes.

Phase 4: production planning

Step 12: Tabulate operating instructions from process requirements

Step13:   develop prototype and do testing

Step14:   Launch the final product to the market.

TAGUCHI’S QUALITY LOSS FUNCTION.

Taguchi’s methods are statistical methods developed largely by Genichi Taguchi to improve the quality of manufactured goods

Taguchi methods are controversial among many convention western statisticians.

Taguchi’s principle contributions to statistics are:

1. Taguchi loss function;

2. the philosophy of off-line quality control; and 

3. Innovations in the design of experiments.

Taguchi loss function:

Taguchi defines quality as “the loss imparted by the product to society from the time the product is shipped”.

This loss includes costs to operate, failure to function, maintenance and repair costs, customer dissatisfaction injuries caused by poor design and similar costs.

Defective products/ parts that are detected repaired reworked or scrapped before shipment are not considered part of this loss.

The essence of the loss function concept is that whenever a product deviates from its target performance it generates a loss to society.

 This loss is minimum when performance is right on target, but it grows gradually as one deviates from the target.

Therefore the loss function philosophy says that for a manufacturer, the best strategy is to produce products as close to the target as possible, rather than aiming at “being”

LOSS FUNCTION:

             Taguchi has defined quality as the loss imparted to society from the time a product is shipped. Societal losses include failure to meet customer requirements, failure to meet idea performance, and harmful side effects. Many practitioners have included the losses due to production such as raw material energy and labor consumed on unusable products or toxic by-products.

CONCEPT AND DEFINITION OF QUALITY COSTS

· Concept: Quality-related costs are costs incurred by an organization to ensure that the products / services it provides conform to customer requirements. In other words, quality costs are the sum of money spent on ensuring that customer requires are met and also the costs wasted through failing to achieve the desired level of quality. Thus quality cost is the cost of not meeting the customer’s requirement. i.e., the cost of doing things wrong.
· The cost of quality is the difference between the actual cost of making and selling products / services and the cost of no failure. 

· Definition : Quality costs are defined as those costs associated with the non-achievement of product / service quality as defined by the requirements established by the organization and its contracts with customer and society. 

· In simple word, quality cost is the cost of poor products or services. 

ELEMENTS OF QUALITY COSTS
The cost of quality (COQ) can be classified into the following four categories. 

· Cost of prevention

· Cost of appraisal

· Cost of internal failures, and

· Cost of external failures.

Cost of Prevention

· Prevention costs are the costs that are incurred on preventing a quality problem from arising.
· Prevention costs relate to efforts to prevent failures.
· Cost of prevention includes:
· Cost of quality planning : It includes the costs associated with creating an overall quality plan, the cost of market research and product development, inspection plan, reliability plan, etc.

· Cost of documenting: It includes cost of preparation of required documents such as manuals, procedures, policies, etc.

· Process control cost: It is the cost associated with implementing the quality plans and procedures to achieve the stated purpose.

· Cost of training: It includes the costs of conducting training programmes.

· Costs associated with preventing recurring defects: It is the engineering, technical and supervisory costs for preventing the reoccurring defects.

· Costs of investigation, analysis and correction of causes of defects by quality control and engineering departments.

· Cost of quality awareness programme.

Cost of Approval

a) Appraisal costs are the costs that are incurred in assessing that the products / services conform to the requirements.
b) Appraisal costs relate to testing, execution, and examination to assess whether specified quality is being maintained.

c) Cost of appraisal includes :
a. Cost of receiving test and inspection.

b. Cost of laboratory acceptance testing.

c. Cost of installation testing.

d. Cost of installation and commissioning.

e. Cost of maintenance and calibration of testing and inspecting equipments.

f. Cost of test equipment depreciation.

g. Cost of analysis of reporting of tests and inspection results.

h. Cost of line quality engineering.

i. Cost of vendor rejects,

Cost of Internal Failures

· Internal failure costs arise due to internal failures.
· These costs are linked to correcting mistakes before delivery of the product, such as : scrap, rejects, adjustments, downtime of equipment, labour sitting idle while waiting for repairs, and sales discounts for inferior products. 
· Cost of internal failure includes:
1. Cost associated with scrap and rejects.

2. Cost of repair and rework.

3. Cost of design changes.

4. Cost of trouble-shooting or defect failure analysis.

5. Cost of reinspection and retesting.

6. Cost of sales discounts for inferior products.

7. Cost of downgrading.

8. Cost of downtime. 

Cost of External Failures

2. External failure costs arise from the rejection of the products / services by the customers due to poor quality.
3. These costs are associated with the adjustments of malfunctions after delivery of the product, such as : repair costs, travel and lodging expenses, replacement costs, stock spare parts, lost goodwill of customer, guarantee and warranty costs, and dispatchment costs. 
4. Cost of external failures include :
1. Cost of processing complaints from customers.

2. Cost of commissioning failure.

3. Cost of servicing or replacing the defective items.

4. Cost of guarantee and warranty claims.

5. Cost of lost goodwill of customer.

6. Cost of product reliability compensation (voluntary or legal).

7. Cost of loss of sales.

8. Cost of concessions offered to customers (due to substandard products being accepted by customers).

OPTIMUM COST OF PERFORMANCE


The relationship between various cost categories is depicted in Figure. It is understood that the sum of the prevention and appraisal costs rises from zero to infinity as perfection is approached. Thus the optimum total cost point lie between two infinities, as shown in figure

From the figure, it is clear that to achieve a reduction in failure costs, it is necessary to increase prevention and appraisal costs. 

4. Discuss the various Analysis techniques involved for Quality Costs.
ANALYSIS OF COQ FOR IMPROVEMENT


Management should use the COQ data to identify and prioritize improvement opportunities. The first priority is to eliminate external failures and then internal failures. Thereafter inspection can be reduced gradually. By spending more money on prevention all these can be achieved. A typical case study is given in Table.

Cost of Quality as a Percentage of Total Manufacturing Cost

	Year
	External
	Internal
	Appraisal
	Prevention
	Total COQ

	1995
	3
	1.5
	1
	0.5
	6

	1997
	1.5
	2.5
	1.5
	0.5
	6

	1999
	0.5
	1
	1.5
	1
	4

	2001
	0.1
	0.2
	0.5
	1.2
	2



During 1997, increasing appraisal without increasing prevention increased internal failures but reduced external failures. However, the total COQ did not change. This is certainly an improvement because external failures affect business very badly. During 1997, the organization decided to get into ISO 9000 and focus on prevention. During 1999 when prevention was stepped up, keeping the same level of inspection, the failures and overall COQ came down. In 1999, the CEO decided to adopt TQM. Vigorous efforts were made to improve quality further and do things right, the first time and every time. Hence in the year 2001, appraisal could be brought down drastically. However, the result is much better as the table indicates. Now both the internal failures and external failures are quite low. Efforts should be made in the same direction so that overall COQ reduces further. Thus, TWM is aimed at enabling the lowest cost of quality.

ANALYSIS OF EXTERNAL, FAILURE COST


Similarly an analysis of external failures was made by the organization. The pie chart below indicates the distribution of causes of external failure.

The above pie chart gives the priorities for action to be taken as given below:

1. Improve quality of soldering

2. Eliminate the cause of failure of diode D1.

3. Estimate the correct rating of fuse and analyze the causes of failure of fuse.

If all the above failures can be eliminated then the failure cost will reduce to about 10 per cent.

ANALYSIS OF INTERNAL FAILURE COSTS
From the data available, the causes for the internal failure costs were analyzed and plotted as a Pareto Diagram.


1. Wrong component placed

2. Soldering failure

3. Other causes.

A major cause of internal failure was insertion of wrong components in the PCB. The process was studied and found that the lighting in assembly line needed improvement and the operators needed training. This analysis and the external failure analysis pointed to problems in the soldering process. A thorough study was required to reduce the defects caused by poor soldering.


Thus, it is very important to analyze the data more closely to derive benefits to the organization.

The COQ analysis gives the following benefits to the organization.

1. Brings out the magnitude of the quality problem in the organization. It further leads to establishing goals for the organization to improve quality.

2. Enables cost reduction owing to steps taken for improvement based on analysis.

3. Enables taking steps to improve customer satisfaction.

4. Displaying the results motivates employees to improve further. 

TOTAL PRODUCTIVE MAINTENANCE
	I. What is Total Productive Maintenance?

Total Productive Maintenance (TPM) is a maintenance program concept. Philosophically, TPM resembles Total Quality Management (TQM) in several aspects, such as (1)total commitment to the program by upper level management is required, (2) employees must be empowered to initiate corrective action, and (3) a long range outlook must be accepted as TPM may take a year or more to implement and is an on-going process. Changes in employee mind-set toward their job responsibilities must take place as well.

TPM brings maintenance into focus as a necessary and vitally important part of the business. It is no longer regarded as a non-profit activity. Down time for maintenance is scheduled as a part of the manufacturing day and, in some cases, as an integral part of the manufacturing process. It is no longer simply squeezed in whenever there is a break in material flow. The goal is to hold emergency and 
unscheduled maintenance to a minimum. 

II. When and where did TPM originate? 

TPM evolved from TQM, which evolved as a direct result of Dr. W. Edwards Deming's influence on Japanese industry. Dr. Deming began his work in Japan shortly after World War II. As a statistician, Dr. Deming initially began to show the Japanese how to use statistical analysis in manufacturing and how to use the resulting data to control quality during manufacturing. The initial statistical procedures and the resulting quality control concepts fueled by the Japanese work ethic soon became a way of life for Japanese industry. This new manufacturing concept eventually became knows as Total Quality Management or TQM. 
When the problems of plant maintenance were examined as a part of the TQM program, some of the general concepts did not seem to fit or work well in the maintenance environment. Preventative maintenance (PM) procedures had been in place for some time and PM was practiced in most plants. Using PM techniques, maintenance schedules designed to keep machines operational were developed. However, this technique often resulted in machines being over-serviced in an attempt to improve production. The thought was often "if a little oil is good, a lot should be better." Manufacturer's maintenance schedules had to be followed to the letter with little thought as to the realistic requirements of the machine. There was little or no involvement of the machine operator in the maintenance program and maintenance personnel had little training beyond what was contained in often inadequate maintenance manuals. 

The need to go further than just scheduling maintenance in accordance with manufacturer's recommendations as a method of improving productivity and product quality was quickly recognized by those companies who were committed to the TQM programs. To solve this problem and still adhere to the TQM concepts, modifications were made to the original TQM concepts. These modifications elevated maintenance to the status of being an integral part of the overall quality program.

The origin of the term "Total Productive Maintenance" is disputed. Some say that it was first coined by American manufacturers over forty years ago. Others contribute its origin to a maintenance program used in the late 1960's by Nippondenso, a Japanese manufacturer of automotive electrical parts. Seiichi Nakajima, an officer with the Institute of Plant Maintenance in Japan is credited with defining the concepts of TPM and seeing it implemented in hundreds of plants in Japan.

Books and articles on TPM by Mr. Nakajima and other Japanese as well as American authors began appearing in the late 1980's. The first widely attended TPM conference held in the United States occurred in 1990. Today, several consulting companies routinely offer TPM conferences as well as provide consulting and coordination services for companies wishing to start a TPM program in their plants.

III. Implementation of TPM

To begin applying TPM concepts to plant maintenance activities, the entire work force must first be convinced that upper level management is committed to the program. The first step in this effort is to either hire or appoint a TPM coordinator. It is the responsibility of the coordinator to sell the TPM concepts to the work force through an educational program. To do a thorough job of educating and convincing the work force that TPM is just not another "program of the month," will take time, perhaps a year or more.
Once the coordinator is convinced that the work force is sold on the TPM program and that they understand it and its implications, the first study and action teams are formed. These teams are usually made up of people who directly have an impact on the problem being addressed. Operators, maintenance personnel, shift supervisors, schedulers, and upper management might all be included on a team. Each person becomes a "stakeholder" in the process and is encouraged to do his or her best to contribute to the success of the team effort. Usually, the TPM coordinator heads the teams until others become familiar with the process and natural team leaders emerge.

TPM Responsibilities Training-Coaching-Consulting
Total Productive Maintenance action teams are charged with the responsibility of pinpointing problem areas, detailing a course of corrective action, and initiating the corrective process. Recognizing problems and initiating solutions may not come easily for some team members. They will not have had experiences in other plants where they had opportunities to see how things could be done differently. In well run TPM programs, team members often visit cooperating plants to observe and compare TPM methods, techniques, and to observe work in progress. This comparative process is part of an overall measurement technique called "benchmarking" and is one of the greatest assets of the TPM program. 

TPM teams are encouraged to start on small problems and keep meticulous records of their progress. 
Successful completion of the team's initial work is always recognized by management. Publicity of the program and its results are one of the secrets of making the program a success. Once the teams are familiar with the TPM process and have experienced success with a small problem, problems of ever increasing importance and complexity are addressed. 

As an example, in one manufacturing plant, one punch press was selected as a problem area. The machine was studied and evaluated in extreme detail by the team. Production over an extended period of time was used to establish a record of productive time versus nonproductive time. Some team members visited a plant several states away which had a similar press but which was operating much more efficiently. This visit gave them ideas on how their situation could be improved. A course of action to bring the machine into a "world class" manufacturing condition was soon designed and work was initiated. The work involved taking the machine out of service for cleaning, painting, adjustment, and replacement of worn parts, belts, hoses, etc. As a part of this process, training in operation and maintenance of the machine was reviewed. A daily check list of maintenance duties to be performed by the operator was developed. A factory representative was called in to assist in some phases of the process. Total Productive Maintenance was just the right fit for the situation

After success has been demonstrated on one machine and records began to show how much the process had improved production, another machine was selected, then another, until the entire production area had been brought into a "world class" condition and is producing at a significantly higher rate.

Note that in the example above, the operator was required to take an active part in the maintenance of the machine. This is one of the basic innovations of TPM. The attitude of "I just operate it!" is no longer acceptable. Routine daily maintenance checks, minor adjustments, lubrication, and minor part change out become the responsibility of the operator. Extensive overhauls and major breakdowns are handled by plant maintenance personnel with the operator assisting. Even if outside maintenance or factory experts have to be called in, the equipment operator must play a significant part in the repair process. Training for TPM coordinators is available from several sources. Most of the major professional organizations associated with manufacturing as well as private consulting and educational groups have information available on TPM implementation. The Society of Manufacturing Engineers (SME) and Productivity Press are two examples. Both offer tapes, books, and other educational material that tell the story of TPM. Productivity Press conducts frequent seminars in most major cities around the United States. They also sponsor plant tours for benchmarking and training purposes. 

IV. The Results of Total Productive Maintenance

Ford, Eastman Kodak, Dana Corp., Allen Bradley, Harley Davidson; these are just a few of the companies that have implemented TPM successfully. All report an increase in productivity using TPM.
Kodak reported that a $5 million investment resulted in a $16 million increase in profits which could be traced and directly contributed to implementing a TPM program. One appliance manufacturer reported the time required for die changes on a forming press went from several hours down to twenty minutes! 
This is the same as having two or three additional million dollar machines available for use on a daily basis without having to buy or lease them. Texas Instruments reported increased production figures of up to 80% in some areas. Almost all the above named companies reported 50% or greater reduction in down time, reduced spare parts inventory, and increased on-time deliveries. The need for out-sourcing part or all of a product line was greatly reduced in many cases. 

	 

V. Conclusion
Today, with competition in industry at an all time high, Total Productive Maintenance may be the only thing that stands between success and total failure for some companies. It has been proven to be a program that works. It can be adapted to work not only in industrial plants, but in construction, building maintenance, transportation, and in a variety of other situations. Employees must be educated and convinced that TPM is not just another "program of the month" and that management is totally committed to the program and the extended time frame necessary for full implementation. If everyone involved in a TPM program does his or her part, an unusually high rate of return compared to resources invested may be expected.


UNIT V 

QUALITY SYSTEMS
ISO 9000 - Benefits and Problems
ISO 9000 has received much publicity. Some managers see it as a prerequisite for conducting business. For others, it substitutes for the difficulties and vagaries of Total Quality Management (TQM). Some see only a needless bureaucratic boondoggle. Depending on the situation, any of these views might be correct.

Sensibly applied, ISO 9000 is a qualifier for international markets or specific domestic customers. Certification can be a valuable marketing tool. The standards are a sound blueprint for a quality system. They can lead the way to the more difficult and sophisticated approaches of Total Quality Management. ISO 9000 can improve a company's cost structure by 5%-20%.

Approached unwisely, ISO 9000 can be costly and unproductive. It may create a quality bureaucracy which adds to the cost structure and slows product development. It can focus people on paperwork instead of customers. It can divert management concentration and energy from more vital issues.

What Is ISO 9000?
The ISO 9000 standards define minimum requirements for business quality assurance systems. These are "consensus standards" promulgated by the International Standards Organization in Europe and the American National Standards Institute (ANSI) in the United States. The ANSI standards are officially titled the "Q90" series. They are identical to the ISO 9000 series and people use the names interchangeably.

Conformance is voluntary. However, many European firms use them as a requirement for suppliers. Within the United States, some firms also use the standards for supplier certification.

ISO 9000 (Q90) is a guideline for selection and use of quality system standards. It provides insight for various situations and conditions as well as definitions and explanations.

ISO 9001 (Q91) defines minimum quality system requirements for design/development, production, installation and servicing. It is the most complete standard. It applies to manufacturing and service businesses engaged in all these activities.

ISO 9002 (Q92) is essentially a subset of 9001. It applies only to production and installation activities.

ISO 9003 (Q93) applies to final inspection and test.

ISO 9004 (Q94) is a guideline for quality system elements. It is like a textbook which describes, explains and recommends.
Requirements

The standards use proven management principles:
· Policy Definition 

· Clear Responsibility & Authority 

· Appropriate Documentation 

· Corrective Action 

· Capable People & Equipment 

· Adequate Resources 

Conformance requires that firms apply these principles to areas which impact quality. It further requires consistent practice which is usually most difficult.

Under section 4.4, for example, ISO 9001 requires that product design projects should be planned, that design input parameters shall be defined and at design completion, the resulting design is confirmed as meeting the input requirements. It requires that the design, as well as any changes, be documented. The standard also requires that design changes be approved by the organization or persons who made the original design.

Experienced product design engineers recognize these requirements as common sense-- taken for granted in successful design organizations. Product design disasters can usually be traced to violation of one or more of the above requirements.

Certification

The American Society for Quality Control has organized a Registrar Accreditation Board (RAB). This board oversees the training and activities of assessors and certify conformance. Certification is evidence to customers, potential customers and others that a business meets the standard's requirements.
Assessors typically spend 1-3 days at a site. They examine documents, interview employees and observe processes. They look for evidence to confirm compliance or non-compliance. To obtain certification, a business may contract with an accredited assessor. An important customer may wish to assess as part of their supplier certification. Management may wish a self-assessment for internal evaluation.
Who Should Use ISO?
Any firm whose customers make their buying decisions on quality issues should consider using these standards. Firms whose customers require conformance and certification as a qualifier will need a certificate of conformance from an approved Assessor.

Firms who perceive quality as a marketing tool may obtain certification as part of their marketing strategy.

In markets where quality is not a dominant issue firms may use the standards as a guide, but not attempt certification.

Firms may use the standards for their own suppliers requiring certification as a condition of doing business. 

Implementation
An important implementation issue is speed. Most firms require 18 months or longer to achieve certification. Another issue is the current state of quality. Those with severe quality problems may need a maximum effort.

Is certification necessary for your firm? Is the need urgent enough for a maximum effort? Or should the standards be used internally for their intrinsic value?

The first step is awareness. Management must convince the organization that conformance is important. People within the organization must know the basics.

Special purpose teams are an effective implementation tactic. They establish procedures and practices for various parts of the organization or for certain requirements of the standard. 

An especially important requirement of the standard is ongoing self-assessment. The authors consider self assessment and correction as essential for continuing compliance.

 INTRODUCTION TO ISO 9004:2000(QUALITY MANAGEMENT SYSTEM).

This International Standard provides guidance on quality management in projects. It outlines quality management principles and practices, the implementation of which are important to, and have an impact on, the achievement of quality objectives in projects. It supplements the guidance given in ISO 9004.        

Variation Risk Management helps businesses in product development and production focus their company variation reduction and quality efforts with quantitative methods that have proven successful at top corporations. Step-by-step guidelines demonstrate how to implement and apply variation risk management to real-world problems within the existing systems of an organization.   

          

 This standard describes the basic set of elements by which a quality management system can be developed and implemented internally. It provides guidance and interpretation for implementing an ISO 9000:2000 quality system within your organization. 

This proposed American adoption of an International Standard provides guidance to auditors and organizations needing to conduct internal and external quality or environmental management system audits, as well as on managing audit programs.             

           

 These guidelines have been developed for health services organizations and are based on ISO 9004:2000, Quality Management Systems - Guidelines for Performance Improvements. IWA-1 contains much of the text of ISO 9004:2000, supplemented by specific guidance for its implementation in the health care sector.     

 The purpose of this International Standard is to enhance common understanding of the subject, to promote the use of configuration management, and to assist organizations applying configuration management to improve their performance

This standard describes the basic set of elements by which a quality management system can be developed and implemented internally. It provides guidance and interpretation for implementing an ISO 9000:2000 quality system within your organization.        

These guidelines have been developed for health services organizations and are based on ISO 9004:2000, Quality Management Systems - Guidelines for Performance Improvements. IWA-1 contains much of the text of ISO 9004:2000, supplemented by specific guidance for its implementation in the health care sector.             

      The best ways to organize, staff and improve your software quality organization. Learn how to make the most of inspections, software configuration management, Pareto charts, metrics, statistical methods, CASE tools and other key SQA tools and approaches. How to: hire the right software quality professionals, get the best from them, structure your software quality program for maximum effectiveness, understand the role of software quality assurance in supporting the SEI Capability Maturity Model, and leverage proven quality techniques from other fields. Best practices for managing SQA in commercial software, customized mission-critical software, and embedded systems. Master the specialized techniques, standards, guidelines and rules for managing software safety, and walk through a state-of-the-art SQA case study at Boeing Space Transportation's Systems Software organization. If you want more reliable software, this end-to-end guide will help you get it
.....

	Conformity
	Conformity is all about meeting requirements. ISO 9001 2000 lists many quality system requirements. If your organization meets these requirements, you can say that it conforms to these requirements.  

	Continual improvement
	Continual improvement is a set of activities that an organization routinely carries out in order to enhance its ability to meet requirements. Continual improvement can be achieved by carrying out internal audits, performing management reviews, analyzing data, and implementing corrective and preventive actions. 

	Contract 
review
	Contract review is a set of activities that an organization carries out in order to make sure that customer orders and contracts specify all the requirements that must be met, and in order to establish that the organization can actually meet these requirements.

	Corrective 
actions
	Corrective actions are steps that are taken to remove the causes of an existing nonconformity or to make quality improvements. Corrective actions address actual problems. In general, the corrective action process can be thought of as a problem solving process.

	Customers
	A customer is anyone who receives products or services from a supplier. A customer can be either external or internal to the supplier organization.

	Customer satisfaction
	Customer satisfaction is a perception. It is also a question of degree.  It can vary from high satisfaction to low satisfaction. If customers believe that you've met their requirements, they experience high satisfaction. If they believe that you've not met their requirements, they experience low satisfaction. 

	Design 
review
	A design review is a set of activities whose purpose is to evaluate how well a potential product (a design) meets all quality requirements. During the course of this review, problems must be identified and solutions must be
developed.

	Design 
validation
	Design validation is a process whose purpose is to examine 
products and to use objective evidence to confirm that these 
products meet user needs.

	Design 
verification
	Design verification is a process whose purpose is to examine 
design outputs and to use objective evidence to confirm that 
outputs meet input requirements.

	Document
	The term document refers to information and the medium 
that is used to bring it into existence. A document can be digital or physical. ISO identifies five types of documents: specifications, quality manuals, quality plans, records, and procedure documents.

	Entity
	An entity could be a product, process, person, activity, machine, service, system, department, company, institution, or organization.

	Infrastructure 
	The term infrastructure includes buildings, workspaces, equipment, hardware, software, utilities, and support services such as transportation and communication. 

	Internal 
quality 
audit
	Internal audits are carried out by your personnel. Internal quality audits examine the elements of a quality management system in order to evaluate how well these elements comply with quality system requirements.

	Management
review 
	The purpose of a management review is to evaluate the overall performance of an organization's quality management system and to identify improvement opportunities.  These reviews are carried out by the organization's top managers and are done on a regular basis. 

	Nonconforming products
	When one or more characteristics of a product fail to meet specified requirements, it is referred to as a nonconforming product. When a product deviates from quality requirements, it fails to conform.

	Nonconformity
	ISO 9001 2000 lists quality management system requirements. When your organization deviates from these requirements, a nonconformity occurs. When a product, process, procedure, system, or structure deviates from ISO requirements, a formal nonconformity exists.

	Organization
	An organization is a company, corporation, firm, or institution that has its own functions and administration. It can be either incorporated or unincorporated, privately or publicly owned.

	Organizational structure
	The structure of an organization is the pattern of responsibilities, authorities, and relationships that control how people perform their functions and govern how they interact with one another.

	Preventive 
actions
	Preventive actions are steps that are taken to remove the causes  of potential nonconformities or to make quality improvements. Preventive actions address potential problems, ones that haven't yet occurred. In general, the preventive action process can be thought of as a risk analysis process.

	Procedures
	Quality procedures control processes or activities. A well defined procedure controls a logically distinct process or activity, including the associated inputs and outputs. 
Procedures can be very general or very detailed, 
or anywhere in between. While a general procedure 
could take the form of a simple flow diagram, 
a detailed procedure could be a one page 
form or it could be several pages of text.
A detailed procedure defines the work that should be done, and explains how it should be done, who should do it, and under what circumstances. In addition, it explains what authority and what responsibility has been allocated, which supplies and materials should be used, and which documents and records must be used to carry out the work. While quality procedures may be documented or undocumented, ISO usually expects them to be documented.

	Process
	In general, a process uses resources to transform inputs into outputs. In every case, inputs are turned into outputs because some kind of work, activity, or function is carried out. Processes can be administrative, industrial, agricultural, governmental, chemical, mechanical, electrical, and so on.  An ISO 9001 Quality Management System is made up of the following types of processes: 

· Purchasing process. 

· Production process. 

· Product design process. 

· Product protection process. 

· Service provision process. 

· Document control process. 

· Record keeping process. 

· Internal audit process. 

· Planning process. 

· Training process. 

· Monitoring process. 

· Measurement process. 

· Market research process. 

· Regulatory research process. 

· Continual improvement process. 

· Internal Communications process. 

· Customer Communications process. 

· Customer needs assessment process. 

· Nonconformance management process. 

	Process 
approach
	The process approach is a management strategy. 
When managers use a process approach, it means that they control the processes that make up their Quality Management Systems, the interaction between these processes, and the inputs and outputs that glue these processes together. 
It means that they manage by focusing on processes.

	Product
	A product is an output that results from a process. Products can be tangible or intangible, a thing or an idea, hardware or software, information or knowledge, a process or procedure, a service or function, or a concept or creation. Please note that when ISO uses the term product they also mean service.

	Product 
inspection
	Product inspection is an activity that compares product characteristics with product requirements in order to establish conformity. More precisely, product inspection is an activity that compares one or more characteristics of a product with specified requirements in order to determine if the product meets these requirements.

	Product nonconformity
	When one or more characteristics of a product fail to meet specified requirements, they are referred to as product nonconformities.

	Product 
realization
	A product starts out as an idea. The idea is realized or actualized by following a set of product realization processes. So product realization refers to all the processes that are used to bring products into being.  

	Quality
	A quality is a characteristic that a product or service must have. For example, products must be reliable, useable, and repairable. These are some of the characteristics that a good quality product must have. Similarly, service should be courteous, efficient, and effective. These are some of the characteristics that a good quality service must have. In short, a quality is a desirable characteristic. 

However, not all qualities are equal. Some are more important than others. The most important qualities are the ones that customers want. These are the qualities that products and services must have.  

So providing quality products and services is all about meeting customer requirements. It's all about meeting the needs and expectations of customers. So a quality product or service is one that meets the needs and expectations of customers. 

	Quality 
assurance
	Quality assurance (QA) is defined as a set of activities whose purpose is to demonstrate that an entity meets all quality requirements. QA activities are carried out in order to inspire the confidence of both customers and managers, confidence that all quality requirements are being met.

	Quality 
audits
	Quality audits examine the elements of a quality management system in order to evaluate how well these elements comply with quality system requirements.

	Quality 
control
	Quality control is defined as a set of activities or techniques whose purpose is to ensure that all quality requirements are being met. In order to achieve this purpose, processes are monitored and performance problems are solved.

	Quality improvement
	Quality improvement refers to anything that enhances an organization's ability to meet quality requirements.

	Quality management
	Quality management includes all the activities that managers carry out in an effort to implement their quality policy. These activities include quality planning, quality control, quality assurance, and quality improvement.

	Quality management system (QMS)
	A quality management system (QMS) is a web of interconnected processes. Each process uses resources to turn inputs into outputs. And all of these processes are interconnected by means of many input-output relationships. Every process generates at least one output, and this output becomes an input for another process. These input-output relationships glue all of these processes together - that's what makes it a system.

	Quality 
manual
	A quality manual documents an organization's Quality Management System. It can be a paper manual or an electronic manual.

	Quality 
planning
	Quality planning is defined as a set of activities whose purpose is to define quality system policies, objectives, and requirements, and to explain how these policies will be applied, how these objectives will be achieved, and how these requirements will be met. It is always future oriented.

	Quality
plan
	A quality plan explains how you intend to apply your quality 
policies, achieve your quality objectives, and meet your quality system requirements.

	Quality 
policy
	A quality policy statement defines or describes an organization's commitment to quality.

	Quality 
record
	A quality record contains objective evidence which shows how well a quality requirement is being met or how well a quality process is performing. It always documents what has happened in the past.

	Quality requirement
	A quality requirement is a characteristic that an entity must have. For example, a customer may require that a particular product (entity) achieve a specific dependability score (characteristic).

	Quality surveillance
	Quality surveillance is a set of activities whose purpose is to monitor an entity and review its records to prove that quality requirements are being met.

	Quality system requirement
	A quality is a characteristic. A system is a set of interrelated processes, and a requirement is an obligation.  Therefore, a quality system requirement is a characteristic that a process must have.

	Record
	A record is a document that contains objective evidence which shows how well activities are being performed or what kind of results are being achieved. It always documents what has happened in the past.

	Requirement
	A requirement is a need, expectation, or obligation. It can be stated or implied by an organization, its customers, or other interested parties. There are many types of requirements. Some of these include quality requirements, customer requirements, management requirements, and product requirements.

	Resources
	Resources include people, money, information, knowledge, skill, energy, facilities, machines, tools, equipment, technologies, and techniques. 

	Service
	Service is a customer-oriented result. This result is produced 
when an organization performs activities that are oriented towards meeting customer needs and expectations.

	Service 
delivery
	Service delivery is a customer-oriented activity. Service delivery activities are carried out by organizations and are oriented towards meeting customer needs and expectations.

	Special
process
	A special process is any production or service delivery process that generates outputs that cannot be measured, monitored, or verified until it's too late. It's often too late because deficiencies may not be obvious until after the resulting products have been used or services have been delivered. In order to prevent output deficiencies, these special processes must be validated in order to prove that they can generate planned results.

	Standard
	A standard is a document. It is a set of rules that control how people develop and manage materials, products, services, technologies, processes, and systems. 

ISO's standards are agreements. ISO refers to them as agreements because its members must agree on content and give formal approval  before they are published.
ISO standards are developed by technical committees. Members of  these technical committees come from many countries. Therefore, ISO  standards tend to have very broad support.

	Supplier
	A supplier is an organization that provides products or services to customers. Customers can be either internal or external to the supplier organization.

	Total quality management
	Total quality management is defined as a management approach that tries to achieve and sustain long-term organizational success by encouraging employee feedback and participation, satisfying customer needs 
and expectations, respecting societal values and beliefs, 
and obeying governmental statutes and regulations.

	Work 
environment
	The term work environment refers to all the factors that influence work. In general, these include social, cultural, psychological, physical, and environmental conditions. The term work environment includes lighting, temperature, and noise factors, as well as the whole range of ergonomic influences. It also includes things like supervisory practices as well as reward and recognition programs. All of these things influence how work is performed.


INFORMATION TECHNOLOGY.

Information technology is a tool like the other tools and it helps the TQM organization to achieve its goals. Over the past few decades, computers and quality management practices have evolved together and have supported each other. This interdependence will continue in the near future.

DEFINITION:

   Information technology is defined as computer technology for processing and storing information, as well as communications technology for transmitting information.

Levels of information technology

4. Data

5. Information

6. knowledge

Computers and the quality function

          Computers play an essential role in the quality function. They perform very simple operations at fast speeds with an exceptionally high degree of accuracy. A computer must be programmed to execute these simple operations in the correct sequence in order to accomplish a given task. Computers can be programmed to perform complex calculations, to control a process or test, to analyze data, to write reports, and to recall information on command. The quality function needs served by the computer are:

7. data collection

8. data analysis and reporting

9. statistical analysis

10. process control

11. test and inspection

12. system design

Data collection:

       The collection utilization, dissemination of quality control information is best accomplished when the information is incorporated into an information technology system. IT maintains relationships with other activities such as inventory control, purchasing, design, marketing, accounting, and production control. It is essential for all the quality needs described in this chapter. Linkages are developed between the stored data records of the various activities in order to obtain additional information with a minimum of programming and to improve the storage utilization

Data analysis, reduction, and reporting:

   While some of the quality information is merely stored in the computer for retrieval at a future time, most of the information is analyzed, reduced to a meaningful amount, and disseminated in the form of a report. These activities of analysis reduction and reporting are programmed to occur automatically as the data are collected or to occur on command by the computer operator.

Statistical analysis:

             The first and still an important use of the computer in quality control is for statistical analysis. Most of the statistical techniques can be easily programmed. Once programmed considerable calculation time is saved, and the calculations are error free.

Process control:

              The first application of computers in process control was with numerically controlled machines. Numerically controlled machines used punched paper to transmit instructions to the computer which then controlled the sequence of operations. Paper tape is no longer used to provide instructions to a machine

Automated test and inspection:

             If test and inspection are considered a process in itself or part of a production process then automated test and inspection is similar to the previous section on automated process control, computer controlled test and inspection systems offer the following 
advantages improved test quality, operating cost, better report preparation, improved accuracy, automated calibration, and malfunction diagnostics.

System design

            Software applications adapted to the quality function are becoming more sophisticated and comprehensive. Execution of the menu is by function key, cursor and enters key, voice, mouse, or linkage from another program.

THE INTERNET AND OTHER ELECTRONIC COMMUNICATION


The internet is a world wide network of computer networks. It began in 1969 as a means of exchanging data between universities and the U.S military. In 1991 the national science foundation which was responsible for the internet, released the ban on commercial use of it.

Other electronic communication

12. Intranet

13. Instant messaging

14. Video conferencing

15. Virtual teaming

16. Document management

17. E-learning

18. E-government

19. E-commerce

20. Business-to-business

21. Business-to-customers

22. Website design

INFORMATION QUALITY ISSUES

           Information quality issues encompass:

9. sufficiency

10. accuracy

11. timeliness

12. intellectual property

13. security

14. privacy

15. pollution

16. creativity control and prevention
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