SECTION II:  A LITERATURE REVIEW

2.1 Introduction  

For this chapter, review of literature related to the quality concept, discipline and basic concepts of implementing a cultural TQM approach was conducted are discussed. Topics include the history of quality, quality management philosophies (Deming, Juran,) concept of quality, dimensions of quality, total quality management, ISO9000. 

2.2 History of Quality
Quality in the middle Ages: “The maintenance of quality was one of the key functions of the craft guilds of the middle Ages with only those workers who could achieve acceptable quality standards being   admitted   to membership. Until the advent of mass production, building quality into a product was the job of a craftsman, what Feigenbaum referred to as ‘operator quality control’. Skilled craftsmen produced high quality products and had pride in their work. Tradesmen gained a reputation for quality products through skilled craftsmanship that was maintained over time by enforcing lengthy apprenticeship of newcomers to masters-of the-trade. Tradesmen worked in small tightly knit and controlled firms. Monopolistic guilds were organized to ensure achievement of a high level skill and quality throughout its membership and the trade.” (Ria university course notes)
Quality during the Industrial Revolution: “The Industrial Revolution revolutionized the manufacturing of products. Mass production set in large factories employing armies of people gave rise to new management ways. There were workers, supervisors and foremen, and managers. Establishment of factories and this new organizational structure led to the withering of many small business trades and the removal of apprentices and masters from positions. Frederick Taylor’s scientific management brought in efficient operations to increase output through mass production by breaking down jobs into parts with each part carried out by individual specialized workers. Practical use of Taylor’s “scientific management,” built around specialization and the division of labor, reached a high point with the advent of the mass production line with the workers performing repetitious tasks on a mammoth scale.” (Imai, M., 1986)
Mass Production and Scientific Management: “Mass production techniques reaped impressive early dividends. Henry Ford (1863-1947) built on the increased productivity brought by mass production. There was, however, more to Ford than flow lines and workers doing mindlessly repetitive tasks. Instead of controlling costs, to produce lower prices, Ford set the price and challenged the organization to ensure costs were low enough to meet the figure. The trouble was that when other manufacturers add extras, Ford lost touch with the aspirations of customers (Bednar, 1994).
Compare this with the approach of Ford’s predecessors. The first car makers, such as France’s Panhard et Levassor, employed a small number of skilled craftsmen. The cars they produced were unique – almost prototypes – with parts being filed and cut to make them fit. As the parts were of varying sizes, craftsmanship was required. Ford bought in uniform and interchangeable parts. Skill departed and, instead, production was based round strict functional divides – demarcations. At the center of Ford’s thinking was the aim of standardization – something continually emphasized by the car makers of today though they talk in terms of quality, and Ford in quantity (Bednar, 1994).
Scientific management emphasized the divorce of conception from execution and the substitutability of labor. The craftsmen concept disappeared with Taylorism and so did quality achieved through skilled craftsmanship. Inspection thus remained the sole guarantor of quality. Quality was no longer built into the product.” (Kakae, Raghu N.1985)

Quality between the World Wars: The effort of the First World War demanded yet more mass production. Quality became a pressing issue with forces requiring reliable products to arrive on time. With this came the recognition that quality had been central to the allies’ success in the war. This led to the formation of associations and institutes, and to the publication of formalized ideas in Quality. In Britain, for example, the Technical Inspection Association was formed in 1919, becoming incorporated as the Institution of Engineering Inspection in 1922 (Mighetto&Associates,  2001).
In 1924 W. A. Shewhart of Bell Telephone Laboratories developed a statistical chart for the control of product variables. This chart is considered to be the beginning of statistical quality control. Later in the same decade, H. F. Dodge and H. G. Romig, both of Bell Telephone Laboratories, developed the area of acceptance sampling as a substitute for 100% inspection. Recognition of the value of statistical quality control became apparent by 1942. Unfortunately, U.S. managers failed to recognize its value.

In 1931, W. A. Shewhart of the famous AT&T Bell Laboratories, published Economic Control of Quality of Manufactured Product. This gave the Taylorian discipline a much sounder ‘scientific footing’. It converted statistical methods into a manufacturing discipline. A precise and measurable definition of manufacturing control was worked out. Stringent techniques for monitoring and evaluating day-to-day production and improving quality were dictated (Ernest&Young, 1991).
In 1932 Shewhart visited the University of London to lecture and to discuss his and others’ research ideas. This visit attracted significant interest which led to the formation of the Industrial and Agricultural Section of the Royal Statistical Society and the publication by the British Standards Institute (BSI) of the first standard on quality control (Kakae, Raghu N.1985).
Quality after the Second World War: “The Second World War again knocked industry off-balance. Priority was given to meeting delivery dates at the expense of standards in the product. In the UK the SR 17 statistical advisory unit of the ministry of supply was established. This unit made an important contribution to the industrial war effort, but quality was to have lean years in the UK after the war was over In North America the war-time effort had a more profound and longer lasting effect. Thousands of quality specialists that had been trained mostly by the War Production Board, formed in 1946, the American Society for Quality Control (ASQC). This organization, thought its publications, conferences and training sessions, has promoted the use of quality control for all types of production and services. ASQC expanded its membership to about 50000 in 29 specialist divisions. However, the real success story for quality thinking emerged in one of the defeated nations. The Japanese launched a new nationalistic drive for expansion, pursuing economic rather than military goals ((Kakae, Raghu N.1985).
Following the Second World War Japan’s industry was devastated and the goods it produced were known for their indifferent quality. For example, in the 50s and 60s Japanese cars were virtually impossible to sell in the United States or Europe. A major thrust in Japanese manufacturing was to tackle these difficulties by employing and developing quality approaches. 

After the war many top industrialists were sacked and their successors subsequently promoted from operational areas. In 1950, foreign lecturers were invited to present their quality initiatives and to offer courses and training for Japanese managers. One famous guru who played a major role in this process of improvement was W. Edwards Deming who learned statistical quality control from Shewhart, gave a series of lectures on statistical methods to Japanese engineers on quality responsibility to CEOs of the largest organizations in Japan but there were others from the United States such as J. M. Juran who made his first trip to Japan in 1954 and emphasized management’s responsibility to achieve quality. They had the benefit of an intimate involvement in working out sound quality techniques during the war and in the post-war period. The two had also worked in the mid-1920s in Western Electric Co., and were both influenced by Shewhart” (Chan, W. 1963).
2.3 Management Philosophies  
More managers than ever before are focusing on quality as a way of increasing productivity, reducing costs, and meeting customer needs. These managers are beginning to understand the importance of continuously improving the quality of their services and products as a means of achieving these goals. Those who begin to learn about quality quickly become familiar with the names of Philip B. Crosby, W. Edwards Deming, and Joseph M. Juran--renowned quality experts-that have been carrying forth the message of quality for more than 30 years. At an age when most people have retired, Philip B. Crosby and Joseph M. Juran continue an untiring pace of work conducting seminars, consulting with clients, and writing new texts. They have devoted their lives to helping organizations improve the quality of their products and services. Their influence is now worldwide and their accomplishments are legendary in the discipline. (Atkinson, P.E. 1990)
· The Deming Philosophy 

W. Edwards Deming was originally trained as a statistician, and much of his philosophy can be traced to these roots. He worked for Western Electric during its pioneering era of statistical quality control development in the 1920s and 1930s. During World War II, he taught quality control courses as part of the national defense effort. Deming began teaching statistical quality control in Japan shortly after Word War II and is credited with having been an important contributor to the Japanese quality improvement programs. In fact, the highest award for quality improvement in Japan is called the Deming Prize. While Japan embraced his methods for 30 years, he was virtually unknown in the United States until 1980. Deming focuses on the improvement of product and service conformance to specifications by reducing uncertainty and variability in the design and manufacturing process. In Deming's view, variation is the chief culprit of poor quality. In mechanical assemblies, for example, variations from specifications for part dimensions lead to inconsistent performance and premature wear and failure. Likewise, inconsistencies in service frustrate customers and hurt the reputation of the company. To achieve reduction of variation refines a never-ending cycle of product design, manufacture, test, and sales, followed by market surveys, then redesign, and so forth. Deming claims that higher quality leads to higher productivity, which in turn leads to long-term competitive advantage. The Deming “chain reaction” theory summarizes this view; the theory states that process improvements lead to lower costs due to less rework, fewer mistakes, delays and snags, and more efficient use of materials. Lower costs, in turn, lead to productivity improvements. With better quality and lower prices, the firm can achieve a greater or larger market share and remain competitive and provide more meaningful and rewarding jobs. Upper management needs to recognize the benefits of quality as a strategic factor and strive to create a culture that supports empowerment, continuous improvement and customer satisfactions. Deming stresses that top management has the overriding responsibility for quality improvement (Anderson J.V., 1994.)
2.4 Basic Quality Concept 

Top management of a company, of course, bears overall responsibility for that company's products and services, but managers, supervisors and foremen are all responsible for the quality of the products and services produced by their respective factories, departments, sections, groups, and /or teams. Meanwhile, the duty of engineers and technical specialists is to systematically and methodically prepare, revise, and improve standards that will enable their companies to supply society with quality products as economically as possible (Juran J.M 1962).
Controlling quality does not simply mean studying statistics or preparing control charts. The aims of quality control should be first, to strengthen a country's economic base by enabling it to export large volumes of high-quality, reasonably priced products, and finally to secure a firms economic foundation for the future by establishing and actively exporting industrial technology. The ultimate aims of quality system should be to enable companies to share the benefits sensibly and fairly among consumers, employees, and shareholders, to raise the country's standard of living, and to make life better for the world as a whole (Philip B. Crosby, 1979).
Since modern quality control uses statistical methods, it is sometimes referred to as statistical quality control (SQC). The effective implementation of quality control requires the participation and cooperation of all the employees at every stage of the company's activities, from market research through research and development, product planning, design, production preparation, purchasing and subcontracting, production inspection, marketing, sales and after-sales service, as well as in financial and human resources functions. Quality control carried out in this way is known as company wide quality control (CWQC) or total quality control (TQC) (Juran J.M 1962).
"Quality requires developing, designing, producing, marketing, and servicing products and/ or services with optimum cost-effectiveness and usefulness, which customers will purchase with satisfaction. To achieve these goals, all the separate parts of a company (top management, head office, factories, and individual departments such as production, design, technical, research, planning, market research, administration, accounting, materials, warehousing, sales, servicing, personnel, labor relations, and general affairs) must work together. All the company's functional areas must strive to cooperate in facilitating systems and preparing standards and implementing procedures faithfully. This can only be achieved through full utilization of a variety of techniques such as statistical and technical methods, standards and regulations, computer integration, automation control, facility control, measurement control, operations research, industrial engineering, and market research (Rogerson, J.H , M.E.M., 1983).
2.4.1 Dimensions of Quality

1. Performance: The basic operating characteristics of a product; for example, how well a car handles or its gas mileage.

2. Features: The “extra” items added to the basic features, such as stereo CD or a leather interior in a car.

3. Reliability: The probability that a product will operate properly within an expected time frame; that is, a TV without repair for about 7 years.

4. Conformance: The degree to which a product meets pre-established standards.

5. Durability: How long the product lasts; its life span before replacement.

6. Serviceability: The ease of getting repairs, the speed of repairs, and the courtesy        and competence of the repair person.

7. Aesthetics: How a product looks, feels, sounds, smells, or tastes.

 8. Safety: Assurance that the customer will not suffer injury or harm from a product;     an especially important consideration for automobiles. (D.A.Garvin, 1988)

These quality characteristics are weighted by the customer relative to the cost of the product. In general, consumers will pay for the level of quality they can afford. If they feel they are getting what they paid for, then they tend to be satisfied with the quality of the product (Parasuraman , 1985).

2.4.2 Quality in Services

 Service has been defined as “a social act which takes place in direct contact between the customer and representatives of the service company” (Evans & Lindsay, 1993). “A service might be as simple as handling a complaint. Many organizations are pure service businesses providing intangible products. Examples could include a law firm whose product is legal advice, or a health care facility whose product is comfort and improved health” (Rosander , 1989).
 Service organizations include all non-manufacturing organizations except such industries as agriculture, mining, and construction. The U.S. government's Standard Industrial Classification system describes service organizations as those primarily engaged in providing a wide variety of services for individuals, business and government establishments, and other organizations. Examples: Hotels and other lodging places, establishments providing personal, business, repair, and amusement services; health, legal, engineering, and other professional services; educational institutions, membership organizations. The service sector has grown rapidly in the last few decades. In 1945, approximately 23 million people were employed by service-producing industries, and 18.5 million were employed by goods-producing industries. By the middle of 1997, about 98 million people were employed by service-producing industries, while the number of people employed by goods producing industries had only grown to 24 million. Thus, 79.8 percent of the non-farm employees in the United States are working in services (V.A.Zeithaml,L.L.Berry, and P.Parasuraman, 1990). 
The service sector began to recognize the importance of quality several years after the manufacturing sector. This can be attributed to the fact that service industries had not confronted the same aggressive foreign competition that faced manufacturing. Another factor is the high turnover rate in service industry jobs that typically pay less than manufacturing jobs. Constantly changing personnel makes establishing a culture for continuous improvement more difficult. Also, the very nature of quality changed from a focus on product defects to achieving customer satisfaction (Evans & Lindsay, 1993). 

The dimensions of quality for a service differ somewhat from those of a manufactured product. Service quality is more directly related to time, and the interaction between employees and the customer. Evans and Lindsay identify the following dimensions of service quality (L.L.Berry, V.A. Zeithaml, and P.Parasuraman, 1985).
1.  Reliability

2.  Eagerness 

3.  Sufficiency 

4.  Accessibility 

5.  Kindness

6.  Communication

7.  Esteem

8.  Understanding and recognition of the customer

9.  Security 

10. Physical elements.

All the product and service characteristics mentioned previously must be considered in the design process to meet the consumer’s expectations for quality. This requires that a company accurately assess what the consumer wants and needs.

Consumer research to determine what kind of products is desired and the level of quality expected is a big part of a company’s quality management program. Once consumer needs and wants have been determined by marketing, they are incorporated into the design of the product, and it is up to operations to ensure that the design is properly implemented, resulting in products and services consumers want and having quality they expect (D.A. Garvin, 1988).
2.5 Total Quality Management 
Total Quality Management refers to a management process and set of disciplines that are coordinated to ensure that the organization consistently meets and exceeds customer requirements. TQM engages all divisions, departments and levels of the organization. Top management organizes all of its strategy and operations around customer needs and develops a culture with high levels employee participation. TQM companies are focused on the systematic management of data in all processes and practices to eliminate waste and pursue continuous improvement. The goal is to deliver the highest value for the customer at the lowest cost while achieving sustained profit and economic stability for the organization. Spencer, B.A (1994) argue that an organization  Top management must commit to a vision, often expressed in a mission statement, and align and train its employees toward that common goal. To do this, cross-functional teams work on improvements that promote efficiency and respond to customer requirements. Long-term relationships with customers, suppliers and employees focus on quality beyond short-term profit (Capezio&Morehouse, 1993).
TQM alters the way an organization thinks about work and all of its relationships as it impacts every function, system and person connected with the organization. TQM is a continuous journey toward excellence. As managers and supervisors, you are on the front lines of innovation in business and industry today (Costin H., 1994).
2.5.1 Definition 

“Total Quality Management (TQM) is an enhancement to the traditional way of doing business. It is a proven technique to guarantee survival in world-class competition. Only by changing the actions of management will the culture and actions of an entire organization be transformed. TQM is for the most part common sense. Analyzing the three words, 
Total


: Made up of the whole.

Quality

: Degree of excellence a product or service provides.

Management

: Act, art, or manner of handling, controlling, directing, 
“Therefore, TQM is the art of managing the whole to achieve excellence. The golden rule is a simple but effective way to explain it “Do unto others as you would have them do unto you.” TQM is defined as both a philosophy and a set of guiding principles that represent the foundation of a continuously improving organization. It is the application of quantitative methods and human resources to improve all the processes within an organization i.e. marketing, finance, design, and engineering, and production, customer service to focus on exceeding customer needs now and in the future. The concept of TQM has given a new definition for organization. TQM integrates fundamental management techniques, existing improvement efforts, and technical tools under a disciplined approach. TQM was initially applied only on manufacturing systems, but later it was recognized as a management tool that can be applied in varied fields” (http//:www.faculty2.eng.fiu.edu).
2.5.2 Basic Approach

TQM requires six basic concepts:

1. A committed and involved management to provide long-term top-to-bottom organizational support.

2. An unwavering focuses on the customer, both internally and externally.

3. Effective involvement and utilization of the entire work force.

4. Continuous improvement of the business and production process.

5. Treating suppliers as partners.

6. Establish performance measures for the processes.

These concepts outline an excellent way to run a business. A brief paragraph on each of them is given here (http//:www.faculty2.eng.fiu.edu).
1. Management must participate in the quality program. Quality Council must be established to develop a clear vision, set long-term goals, and direct the program. Quality goals are included in the business plan. An annual quality improvement program is established and involves input from the entire work force. Managers participate on quality improvement teams and also act as coaches to other teams. TQM is a continual activity that must be entrenched in the culture--it is not just a one-shot program. TQM must be communicated to all people.
2. The key to an effective TQM program is its focus on the customer. An excellent place to start is by satisfying interna1 customers. We must listen to the "voice of the customer" and emphasize design quality and defect prevention. Does it right the first time and every time, for customer satisfaction is the most important consideration. 
3. TQM is an organization-wide challenge that is everyone's responsibility. All personnel must be trained in TQM, statistical process control (SPC), and other appropriate quality improvement skills so they can effectively participate on project teams. Including internal customers and, for that matter, internal suppliers on project teams are an excellent approach. Those affected by the plan must be involved in its development and implementation. They understand the process better than anyone else. Changing behavior is the goal. People must come to work not only to do their jobs, but also to think about how to improve their jobs. People must be empowered to perform processes in an optimum manner at the lowest possible level. 
4. There must be a continual striving to improve all business and production processes. Quality improvement projects, such as on-time delivery, order entry efficiency, billing error rate, customer satisfaction, scrap reduction, and supplier management, are good places to begin. Technical techniques such as SPC, concurrent engineering, benchmarking, quality function deployment, ISO 9000, and designed experiments are excellent for problem solving. 
5. On the average 40% of the sales dollar is purchased product or service; therefore, the supplier quality must be outstanding. A partnering relationship rather than an adversarial one must be developed. Both parties have as much to gain or lose based on the success or failure of the product or service. The focus should be on quality and life cycle costs rather than price. Suppliers should be few in number so that true partnering can occur.
6. Performance measures such as uptime, percent nonconforming, absenteeism, and customer satisfaction should be determined for each functional area. These measures should be posted for everyone to see. Quantitative data are necessary to measure the continuous quality improvement activity. The purpose of TQM is to provide a quality product to customers, which will, in turn, increase productivity and lower cost. With a higher quality product and lower price, competitive position in the marketplace will be enhanced. This series of events will allow the organization to achieve the business objectives of profit and growth with greater ease. In addition, the work force will have job security, which will create a satisfying place to work.
As previously stated, TQM requires a cultural change. Table 1-1 compares the previous state with the new TQM state for typical quality elements. This change is substantial and will not be accomplished in a short period of time. Small organizations will be able to make the transformation much faster than large organizations.
Table 1

Examples of Cultural Changes Required

	CATEGORY
	PREVIOUS STATE
	NEW CULTURE

	MISSION


	Maximum return on investment Management by  objectives   ROI/MBO)                                                                                                      
	Ethical behavior and customer satisfaction Climate for continuous improvement.                                                   ROI a performance measure

	CUSTOMER  REQUIREMENTS                

    
	Incomplete or ambiguous understanding of customer requirements             
	Use of a systematic approach to seek out, understand, and satisfy both internal and external customer requirements

	SUPPLIERS       
	Unidirectional relationship
	Partnership

	OBJECTIVES



	Orientation to short-term objectives   and actions with limited long-term perspective            
	Deliberate balance of long-term goals with successive short-term objectives

	IMPROVEMENT
	Acceptance of process variability and subsequent corrective action  as the norm
	Understanding and continual improving the process.

	PROBLEM-SOLVING       
	Unstructured individualistic Problem solving and decision-                                Making  
	Predominantly participative and interdisciplinary problem-solving and decision-making based on  substantive data                                                                             

	JOBS AND PEOPLE
	Functional, narrow scope management-controlled
	Management and employee involvement ; work teams; integrated functions

	MANAGEMENT STYLE    
	Management style with uncertain objectives that instills fear of failure   
	Open style with clear and consistent   objectives, which encourages  group​ derived continuous improvement

	ROLE OF MANAGER     
	Plan, organize, assign, control, and enforce
	Communicate, consult, delegate, coach, mentor, remove barriers ,and establish trust 

	REWARDS AND RECOGNITION.  
	Pay by job. Few team incentives         
	Individual and group recognition and rewards, negotiated criteria

	MEASUREMENT  
	Orientation toward data gathering  for problem identification
	Data used to understand and continuously improve process


Source: Total Quality Management Strategic and cultural tools, J.Mostafa,Ossooli,H, Shahryari Hessam, 2003) 
2.5.3 Essence of TQM implementation 

1. Leadership Concept

Leadership requires a keen understanding of human nature; the basic needs, wants, and abilities of people. 
The TQM process begins with senior management and, most important, the CEO's commitment. The importance of the senior management role cannot be overstated. “Leadership is essential during every phase of the implementation process and particularly at the start. In fact, indifference and lack of involvement by senior management are frequently cited as the principal reasons for the failure of quality improvement efforts. Delegation and rhetoric are insufficient involvement is required” (Kouzes,James,Barrey,Posner., 1988).
If senior management has not been educated in the TQM concepts, that should be accomplished next. In addition to formal education, managers should visit successful TQM organizations, read selected articles and books, and attend seminars and conferences. The next step is the formation of the quality council.

Quality Council

In order to build quality into the culture, a quality council is established to provide overall direction. It is the driver for the TQM engine. In a typical organization the council is composed of the chief executive officer (CEO), the senior managers of the functional areas, such as design, marketing, finance, production and quality, and a coordinator or consultant. 

The responsibility of the coordinator is to build two-way trust , propose team needs to the council, share council expectations with the team, and brief the council on team progress.

In general the duties of the council are to;

· Develop, with input from all personnel, the core values, vision statement, mission statement, and quality policy statement.

· Develop the strategic long-term plan with goals and the annual quality improvement program with objectives.

· Create the total education and training plan

· Determine and continually monitor the cost of poor quality.

· Determine the performance measures for the organization, approve those for the functional areas, and monitor them.

· Continually determine those projects that improve the processes, particularly those that affect external and internal customer satisfaction.

· Establish multifunctional project and departmental or work group teams and monitor their progress.

· Establish or revise the recognition and reward system to account for the new way of doing business.

2. Customer satisfaction
Total Quality Management (TQM) implies an organizational obsession with meeting or exceeding customer expectations, to the point that customers are delighted. Understanding the customer's needs and expectations is essential to winning new business and keeping existing business. An organization must give its customers a quality product or service that meets their needs, a reasonable price, on-time delivery, and outstanding service. To attain this level, the organization continually needs to examine their quality system to see if it is responsive to ever-changing customer requirements and expectations (Teboul J., 1991).

The most successful TQM programs begin by defining quality from the customer's perspective. A customer can be defined as one who purchases or patronizes for the purpose of receiving products or services. There are two distinct types of customers--external and internal. 

An external customer exists outside the organization and buys its products or services. Every employee in the business must know how their jobs affect and/or enhance the total satisfaction of the external customer. Performance must be continually improved to retain existing customers and gain new ones (Teboul J., 1991).
An internal customer is just as important. Every function, whether it is engineering, order processing, or production has an internal customer-- each receives a product or service, and in exchange, provides a product or service. Every person in a process is considered a customer of the preceding operation. Each worker's goal is to make sure that the quality meets the expectations of the next person. 

The formula for successful internal customer/supplier relationships varies. But it always begins with people asking their internal customers three basic questions:

· What do you need from me?

· What do you do with my output?

· Are there any gaps between what you need and what you get?

3. Employee Involvement

Employee involvement might be encouraged by the sign "No one of us knows as much as all of us."

Motivation: Two of the reasons the Japanese are so successful in quality control is the motivation of the employees as well as their positive attitude toward their organizations. All the clearly defined policies, procedures, and guidelines an organization may have are not much more than words on paper unless the employees are motivated to do the right thing (S.Gordon F. 1987).
The real answer to obtaining and sustaining quality and productive employees is to make them part of the organization; people of value that are essential to the success of the organization. Employees who believe they are important will be motivated to ensure that their contributions to the effort are consistent and dependable. Recognition and award play an important role in motivation and employee satisfaction. They are powerful tools for letting employees know they are valuable members of the organization. This concept applies to everyone, from the lowest classification to top management. It is as important for a management-level employee to be motivated as it is for the operative employee. Awards provide the incentive for employees to produce to their maximum potential and to take pride in the quality of work. Awards are a technique for telling employees what is important to the organization. For this reason, management should make certain that the organization's priorities are what the employees believe they are (Booth, Patricia L., 1988).
As (Peter.,1984) says. A supervisor's prime responsibility is to assist employees in directing their efforts toward those things that satisfy their personal well-being. High quality work will enhance the organization's ability to be competitive, thereby providing job security for the employee. 

Empowerment: The Manufacturers' Alliance for Productivity and Innovation stated that "Organizations that empower employees as part of their total management effort are twice as likely as other firms to report significant product or service improvement."
Empowerment is an understanding of who I am, how do I relate to higher management, how do I relate to fellow employees, how do I change my old ways, and what is expected of me. Empowerment means giving up authority by senior management. It is not a "quick fix." Attitudes and old habits must change and these changes come slowly. Empowerment usually requires a change in the organization's infrastructure. Employees will be more motivated to accomplish organizational goals and objectives (T.Peter, 1984). 
Team building: Team building is an essential part of the empowerment process.  Empowered teams are not easy to initiate. “It is important to remember that teams must have boundaries to prevent chaos. Resistance to change will certainly be present. Keeping employees informed will reduce resistance, especially when they can see how they will benefit from change” (Wellins, Richard and Jill George., 1991). Change must take place if an organization is to continue to exist in the competitive world. The first step in team building is to involve the employees themselves as partners in the change process.
Training is basic for an effective team. The quality council must take an active role in establishing the training program. The first step in the training process is to make everyone aware of what the training is all about. Thoughts, suggestions, and feedback should be gathered. The second step is to get acceptance. Trainees must feel that the training will be of value to them. The third step is to adapt the program. The fourth step is to adapt to what has been agreed upon. What changes must be made in behavior and attitudes? (Musselwhite, W. Christopher., 1988).
In addition to team training, all members must receive training in quality awareness (TQM), problem solving (SPC), safety, and technical aspects of the job. 

Employee involvement improves quality and increases productivity, because:

· Employees make better decisions using their expert knowledge of the process.

· Employees are more likely to implement and support decisions they had a part in making.

· Employees are better able to spot and pinpoint areas for improvement.

· Employees are better able to take immediate corrective action

· Employee involvement reduces labor/management hassle.

· Employee involvement increases morale by creating a feeling of belonging to the organization

Performance Appraisal: The purpose of performance appraisals is to improve performance, let employees know how they are doing, and provide a basis for promotions, salary increases, counseling, and other purposes related to an employee's future. Involving employees, empowering them, and bringing them into the decision-making process provide the opportunity for continuous process improvement (E.Biech 1994). 
4. Continuous process improvement                  
George,Stephen, and W.Arnold (1994) that the goal is to achieve perfection by continuously improving the business and production processes. Of course, perfection is an elusive goal; however, we must continually strive for its attainment.

Firms continuously improve by;  
· Viewing all work as a process, whether it is associated with production or business activities.

· Making all our processes effective, efficient, and adaptable.

· Anticipating changing customer needs.

· Controlling in-process performance using measures such as scrap reduction, cycle time, control charts, etc.

· Maintaining constructive dissatisfaction with the present level of performance.

· Eliminating waste and rework wherever it occurs.

· Investigating activities that do not add value to the product or service, with the aim of eliminating those activities.

· Eliminating non-conformities in all phases of everyone's work, even if the increment of improvement is small.

· Using benchmarking to improve competitive advantage.

· Innovating to achieve breakthroughs.

· Holding gains so there is no regression.

· Incorporating lessons learned into future activities.

· Using technical tools such as statistical process control (SPC), experimental design, benchmarking, quality function deployment (QFD), etc.

Process definition begins with defining the internal and/or external customers. The customer defines the purpose of the organization and every process within it. Because the organization exists to serve the customer, process improvements must be defined in terms of increased customer satisfaction as a result of higher quality products and services. The process is the interaction of some combination of people, materials, equipment, method, measurement, and the environment to produce an outcome such as a product, service, or an input to another process. In addition to having measurable

Input and output, a process must have value-added activities and repeatability. It must be effective, efficient, under control, and adaptable (Pike, John and Barnes, 1996). 
All processes must have an owner. In some cases, the owner is obvious, because there is only one person performing the activity. Frequently the process will cross multiple organizational boundaries and supporting sub-processes will be owned by individuals within each of the organizations. Thus, ownership must be part of the process improvement initiatives (Alan Robinson , 1991). 
At this point it is important to define an improvement. There are five basic ways:

· Reduce resources,

· Reduce errors,

· Meet or exceed expectations of downstream customers,

· Make the process safer, and

· Make the process more satisfying to the person doing it.

· The Juran Trilogy
Process improvement involves planning. One of the best approaches is the one developed by Dr. Joseph Juran. It has three components: planning, control, and improvement and is called the Juran Trilogy.

Planning

The planning component begins with external customers. Marketing determines the external customers and all organizational personnel, either as managers or members of multifunctional teams or work groups, determine the internal customers. External customers may be quite numerous, as is the case of a bank supply organization, where they include tellers, financial planners, loan officers, auditors, managers, and the bank’s customers (Juran, Joseph M., 1989).
Once the customers are determined, their needs are discovered. This activity requires the customer to state needs in their own words and from their own viewpoint; however, real needs may differ from stated needs. For example a stated need may be an automobile, whereas the real need is transportation or a status symbol. Internal customers may not voice real needs out of fear of the consequences.

Methods for discovering these needs are by (1) being a user of the product or service, (2) communicating with customers through product or service satisfaction and dissatisfaction information, and (3) simulation in the laboratory. Because customer needs are stated from their viewpoint, they must be translated to requirements that are understandable to the organization and its suppliers (Juran, Joseph M. Grayna, 1993).
The next step in the planning process is to develop product and/or service features that respond to customer needs, meet the needs of the organization and its suppliers, be competitive, and optimize the costs of all stakeholders. This step is performed by a multifunctional team. Quality function deployment, Taguchi's quality engineering, and concurrent engineering are some of the approaches that can be used. It is important that the design team, rather than a single department, approve the final design and that the team be composed of all functional areas within an organization as well as customers and suppliers. The fourth step is to develop the processes able to produce the product and/or service features. Some of this planning would have occurred during the last step. This step is also performed by a multifunctional team with liaison to the design team. Activities include the necessary facilities, training, and operation, control, and maintenance of the facilities. Of particular concern will be the "scaling up" from the laboratory or prototype environment to the real process environment. Additional activities include process capability evaluation and process control type and location. Transferring plans to operations is the final step of the planning process. Once again a multifunctional team with liaison to the other teams is used. When training is necessary, it should be performed by members of the process planning team. Process validation is necessary to ensure, with a high degree of assurance, that a process will consistently produce a product or service meeting requirements (Juran, Joseph M., Grayna, 1993).
Control

Control is used by operating forces to help meet the product, process, and service requirements. It uses the feedback loop and consists of the following steps:

· Evaluate actual operating performance.

· Compare actual performance to goals.

· Act on the difference.

Statistical process control is the primary technique for achieving control. The basic statistical process control (SPC) tools are Pareto diagrams, flow diagrams, cause-and-effect diagrams, check sheets, histograms, control charts, and scatter diagrams. In addition, process capability information such as Cp and Cpk are used to determine if the process is capable and is centered (L.Mary U., 1988).
Improvement

The third part of the trilogy aims to attain levels of performance that are significantly higher than current levels. Process improvements begin with the establishment of an effective infrastructure such as the quality council. Two of the duties of the council are to identify the improvement projects and establish the project teams. In addition, the quality council needs to provide the teams with the resources to determine the causes create solutions, and establish controls to hold the gains (L.Mary U., 1988).
                                                                 Table 2
Basic continuous process improvement cycle
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Source: J.Mostafa, O, hossein., (2003).TQM Strategic and Cultural Tools
5. Supplier partnership
It is estimated that more than 50¢ of every sales dollar is spent by an organization in purchased raw materials, components, and services. Therefore, poor supplier quality has a substantial unfavorable output. One of the keys to obtaining high quality products and services is to work with suppliers in a partnering atmosphere to achieve the same quality level as attained within the organization (Besterfield, H.Dale., 1995).
Organizations and suppliers have the same goal--to satisfy the end user. The better the supplier's quality, the better its long term position because the organization itself will have better quality. Because both the organization and the supplier have limited resources, they must work together as partners to maximize their return on investment (Besterfield, H.Dale., 1995).
In the 1980s there were a number of forces that changed supplier relations. Procurement decisions were based on price, therefore, contracts were awarded to the lowest bidder. As a consequence, quality and timely delivery were sacrificed. Deming's fourth point addressed this problem. He stated that organizations must stop awarding business based on the low bidder because price has no basis without quality. In addition, the goal is to have single suppliers for each item in order to develop a long-term relationship of loyalty and trust. This action will lead to improved products and services (Besterfield, H.Dale., 1995).

Another force was the introduction of the just-in-time (JIT) concept. It calls for raw materials and components to reach the production operation in small quantities when they are needed and not before (Richard J., 1983). The benefit is that inventory-related costs are kept to a minimum. Procurement lots are small and delivery is frequently. As a result, the supplier will have many more process setups. Therefore, the supplier must drastically reduce setup time or its costs will increase. Because there is little or no inventory, the incoming quality must be very good or the production line will be shut down. Thus, to be successful, JIT requires exceptional quality and reduced setup times.

These forces changed an adversarial customer-supplier relationship into a mutually beneficial partnership. Joint efforts improve quality, reduce costs, and increase market share for both parties (Richard J., 1983).
Partnering
Partnering is a long-term commitment between two or more organizations for the purpose of achieving specific business goals and objectives by maximizing the effectiveness of each participant’s resources. The relationship is based upon trust, dedication to common goals and objectives, and an understanding of each other's expectations and values. Benefits include improved quality, increased efficiency, lower cost, increased opportunity for innovation, and the continuous improvement of products and services. 

There are three key elements to a partnering relationship: long-term commitment, trust, and shared vision.

Long-Term Commitment: Experience has shown that the benefits of partnering are not achieved quickly. Problems require time to solve or processes need constant improvement. Long-term commitment provides the needed environment for both parties to work toward continuous improvement. There must be a total organization involvement from the CEO to the workers.

Trust: Trust enables the resources and knowledge of each partner to be combined to eliminate an adversarial relationship. Partners are then able to share information and accept reduced control. Mutual trust forms the basis for a strong working relationship.

Shared Vision: Each of the partnering organizations must understand the need to satisfy the final customer. To achieve this vision there should be an open and candid exchange of needs and expectations. Shared goals and objectives ensure a common direction and must be aligned with each party’s mission. Employees of both parties should think and act for their common good. The partners must understand each other's business so that equitable decisions are made. These decisions must be formulated and implemented as a team.

6. Performance measures
The sixth and final concept of Total Quality Measurement (TQM) is performance measures. Managing an organization without performance measures is like a captain of an oceangoing ship navigating without any instrumentation. The captain would most likely end up traveling in circles, as would an organization. Measures play an important part in the success or failure of an organization. Production activities use measures such as defects per million, inventory turns, and on-time delivery. Service activities use measures such as billing errors, sales per square feet, engineering changes, and activity time (Pollock, R., 2003). 
· Objectives

Performance measures are used to achieve one or more of the following six objectives:

1. Establish baseline measures and reveal trends.

2. Determine which processes need to be improved

3. Indicate process gains and losses.

4. Compare goals with actual performance.

5. Provide information for individual and team evaluation.

6. Manage by fact rather than gut feeling.

· Measurements

What should be measured is frequently asked by managers and teams. This section suggests some items that can be measured (H.Ken., 1992).
Human Resources: Lost time accidents, absenteeism, turnover, employee satisfaction index, number of suggestions, number of suggestions implemented, training hours per employee, training cost per employee, number of active teams, and number of grievances.
Customers: Complaints, on-time delivery, warranty data, customer satisfaction index, time to resolve complaints, telephone data such as response time, mean time to repair, dealer satisfaction, report cards.
Production: Inventory turns, SPC charts, Cp/Cpk, scrap/rework, non-conformities per million units, software errors per 1000 lines of code, percent of flights that arrive on time, process yield, machine downtime, actual performance to goal, products returned, and cost per unit. 

Research and Development: New product time to market, change orders, R & D spending, average time to process proposal, recall data, estimating errors. 

Suppliers: SPC Charts, Cp/Cpk, on-time delivery, rating, quality performance, service, billing accuracy, average lead time, percent of suppliers that are error free, just-in-time delivery target. 

Marketing/Sales: Sales expense to revenue, order accuracy, introduction cost to development cost, new product sales to total sales, new customers, gained or lost accounts, sales income to number of sales people, number of calls per week. 

Administration: Revenue per employee, expense to revenue, cost of quality, percent of payroll distributed on time, number of days accounts receivable past due, office equipment up-time, purchase order errors, vehicle fleet data, order entry/ billing accuracy. It is a good idea to compare the measurement to the total possible outcomes. such as rework hours to total hours. 
· Criteria

All organizations have some measurements in place that can be adapted for TQM. However, many measurements will need to be added. In order to evaluate the existing measures or add new ones, the following seven criteria are recommended (H .Ken., 1992). 
Simple: Measures should be understandable by those that will use them.

Few in number: The important measures must be distinguished from the unimportant ones so that all users can concentrate on just a few. Two or three measures should be sufficient for any work group, with the number increasing for departments, functional areas, plants, and corporations. Only a few areas can be worked on at any one time.
Developed by users: In order to ensure ownership of the measures, they must be developed by the user. Measures dictated by a higher authority will usually not receive support from downstream units.
Relevance to customer: Measures must be relevant to the needs of internal or external customers.

Improvement: Although correcting non-conformance and making current decisions are important, the focus should be on improvement, prevention, and strategic long-term planning and goal setting. 

Cost: Of course, the bottom line is that cost and profit must reflect an improved financial picture, as shown by the cost of poor quality system. 
Visible: Facility-wide measures should be posted in a central location, such as the lunch or break room, where everyone can see them. Likewise, unit measures should be posted at the machine or work center. 

· Characteristics

One or more of seven basic characteristics is used to measure the performance of a particular process or function. These characteristics are explained as follows (D.A Garvin, 1988):
Quantity: This characteristic is one of the most common measures and refers to how many units a production or business process produces, such as 300 telephone calls per day.

Cost: This characteristic measures the amount of resources required to produce a given output, such as $1.50 per telephone call.

Time: This characteristic answers the question, was the output on time? A typical measure would be the percent of beds that were made on time.

Accuracy: This characteristic measures the number of nonconformance’s in the output, such as three labels per million.

Function: This characteristic answers the question. Does the output perform the function as specified? A typical measure would be the braking distance for an automobile.

Service: This characteristic measures the performance of the service activity. A typical measure is the number of complaints about service personnel.
Aesthetics: This characteristic measures how the product or service looks, feels, sounds, tastes, or smells and is quite subjective. Nevertheless, it must be quantified. A typical measure would be the percent of people who like the product's exterior design.
2.5.4 Benefits form applying TQM Principles
When organizations embark on a systematic approach to quality improvement based on TQM principles, they gain both measurable and intangible benefits. Some of these include: Ability to be more competitive. Increased market share, cost reductions, increased flexibility and responsiveness, simplified processes, improved communications.  Less frustration and more satisfaction among the workforce.

2.5.5 Total Quality Management (TQM) ToolsTotal quality management (TQM) tools help organizations to identify, analyze and assess qualitative and quantitative data that is relevant to their business. These tools can identify procedures, ideas, statistics, cause and effect concerns and other issues relevant to their organizations. Each of which can be examined and used to enhance the effectiveness, efficiency, standardization and overall quality of procedures, products or work environment, in accordance with ISO 9000 standards (SQ, 2004).
According to Quality America, Inc. (ReVelle, 2003) the number of TQM tools is close to 100 and come in various forms, such as brainstorming, focus groups, check lists, charts and graphs, diagrams and other analysis tools. In a different vein, manuals and standards are TQM tools as well, as they give direction and best practice guidelines to you and/or your staff (Sytsma, S., Manley, K., 1999).
TQM tools illustrate and aid in the assimilation of complicated information such as:

· Identification of your target audience

· Positive and negative forces affecting business

· Assessment of customer needs
· Competition analysis

· Market analysis 

· Brainstorming ideas

· Productivity changes 
· Various statistics

· Staff duties and work flow analysis

· Statement of purpose

· Financial analysis 
· Model creation

· Business structure 
· Logistics analysis

The list goes on, though essentially TQM tools can be used in any situation, for any number of reasons, and can be extremely effective if used properly (Sytsma, S., Manley, K., 1999).
The following are some of the most common TQM tools in use today. Each is used for, and identifies, specific information in a specific manner. It should be noted that tools should be used in conjunction with other tools to understand the full scope of the issue being analyzed or illustrated. Simply using one tool may inhibit your understanding of the data provided, or may close you off to further possibilities (Sytsma, S., Manley, K., 1999).

1. Histograms

· To illustrate and examine various data element, in order to make decisions regarding them.

· Effective when comparing statistical, survey, or questionnaire results.
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Figure 1: Histogram
Source: http://www.skymark.com/resources/tools/histograms.asp
2. Run Chart

· Follows a process over a specific period of time, such as accrual rates, to track high and low points in its run, and ultimately identify trends, shifts and patterns.
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Figure 2: Run Chart
Source: http://www.skymark.com/resources/tools/run_charts.asp

3. Pareto Charts / Analysis (designed by Vilfredo Pareto)

· Rates issues according to importance and frequency by prioritizing specific problems or causes in a manner that facilitates problem solving.

· Identify groupings of qualitative data, such as most frequent complaint, most commonly purchased preservation aid, etc. in order to measure which have priority.

· Can be scheduled over select periods of time to track changes. They can also be created in retrospect, as a before and after analysis of a process change.
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Figure 3: Pareto Chart
Source: http://www.sytsma.com/tqmtools/pareto2.gif
4. Cause and effect diagram
· To identify restraining forces that need to be eradicated, or driving forces that need to be improved, in order to function at a higher level of efficiency. Cause and Effect, Ishikawa or Fishbone Diagrams (designed by Kauro Ishikawa)
· Illustrates multiple levels of potential causes (inputs), and ultimate effects (outputs), of problems or issues that may arise in the course of business.

· May be confusing if too many inputs and outputs are identified. An alternative would be a tree diagram, which is much easier to follow.
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Figure 4: Fishbone Diagram

Source: http://www.iscn.at/select_newspaper/measurement/telenor_fig4.gif

5. Tree Diagram

· To identify the various tasks involved in, and the full scope of, a project.

· To identify hierarchies, whether of personnel, business structure, or priorities.

· To identify inputs and outputs of a project, procedure, process, etc.
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Figure 5: Tree Diagram
Source: http://www.yeadoninc.com/diagram.gif

6. Flowcharts and Modeling Diagrams

· Assist in the definition and analysis of each step in a process by illustrating it in a clear and comprehensive manner.

· Identify areas where workflow may be blocked, or diverted, and where workflow is fluid.

· Identify where steps need to be added or removed to improve efficiency and create standardized workflow.
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Figure 6: Flow Chart and Modeling Diagram
Source: http://www.nhtsa.dot.gov/people/perform/trafrecords/pages/codes/flowchart.jpg

7. Scatter Diagram

· To illustrate and validate hunches

· To discover cause and effect relationships, as well as bonds and correlations, between two variables

· To chart the positive and negative direction of relationships
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Figure 7: Scatter Diagram
Source: http://www.qaproject.org/images/scatterdiagram.jpg
2.6. TQM Applications in Health Care Industry
As with many industries today, health care organizations are under pressure to do more with improved quality. And due to better-educated consumers and rising cost, quality gradually becomes top priority in health care and quality has taken on a new meaning for health care providers. Competition among health care firms is growing stronger; patients are more involved in determining the type and quality of care they receive (Messner, 1998). Hence, quality evaluation issues become very important as health care organizations are marketing their service and managing the care provided.
A definition of health care quality is widely accepted as follows:
“Health care quality is the degree to which health services for individuals and populations increase the likelihood of desired health outcomes and are consistent with current professional knowledge (Lohr, 1990).”
It can form a baseline for understanding the concepts of TQM in health care and the importance of relevant information. A TQM program in the health care industry can be defined as:
“A highly scientific or structured system for creating hospital-wide or health-wide participation from the bottom up, including the rank and file, doctors, mid-level managers, senior executives-all working together to plan and implement continuous improvement in work systems and work processes.” (Motwani, Sower & Brashier, 1996)
Hence, health care organizations with TQM implementation can:
(1) Share and acquire medical information quickly,
(2) Increase cost-benefit with automation,
(3) Intensify the channels among administration,
(4) Medical care, and medical technology, etc.,
(5) Avoid the waste of medical resources, and
(6) Improve medical care quality.
Yet many managers in health care organizations sometimes may not be aware of the usefulness of TQM concepts to themselves while many hospitals are already attempting to apply principles of TQM to improve performance. In the 1980s and 1990s, there have seen radical changes within the UK health service with increasing customer choice and an accent on patient satisfaction being the predominant issues. The challenge lies in the translation of the various principles of TQM to make them meaningful and effective in health care organizations (Aggrarwal & Zairi, 1997). 
In health care, TQM encompasses a number of strategies designed to improve quality and reduce costs. These strategies include identifying and meeting customer needs, reducing the cost of non-compliance with standards, striving for zero defects - a reducing outcome variability, using statistical methods to identify and monitor processes, and continually working for improved quality. Brennan (1998) refers that the health care industry is a good example of a service industry that can benefit greatly from TQM. Again, the health quality movement is burgeoning ( Aggarwal & Zairi, 1997).

In Some countries, after the implementation of National Health Insurance, recent marketplace realities and trends have forced health care institutions to adopt TQM or ISO 9000, International Quality Standardization Systems (Huang, 1999; Young, 1996; Hsieh, 1999). Yet, TQM used in many health care industries has been largely limited to administrative operations, patient records maintaining or non-patient care, but seldom applied in patient care.
 CQI Applications in Health Care Industry
TQM applied in health care industry may provide an environment that will focus on quality of patient care and CQI. In comparing industry' and health care, health care organizations are larger and more complex and the hospitals have a variety of physician-driven initiatives, including clinical process improvement teams. Yet, CQI is still being considered by American and Canadian hospital executives and will maintain its role as an effective management tool in the healthcare sector ((Janz, T. & Harel, G.H. 1993). Following the manufacturing industry, it is believed that the implementation of CQI will help health care organizations finding numerous opportunities to improve and will lead to higher health care quality and improved patient satisfaction. It is proved that many health care contracts heavily emphasize on CQI..
There are many western health care organizations are pursuing CQI, their improvement has been made through CQI programs. CQI has been successfully developed and implemented in fields of inventory performance, nursing education, waste elimination, medication administration, hospital processes, primary health care and customer satisfaction (Gary,R. 1996; T.Alexander   1996). The greatest impact of CQI has been the gradual conversion of Lutheran General Health System associates from a work-site attachment to broader network thinking (McSweeney, P. (1997). CQI was implemented by the medical center as the organization made the transition from a quality assurance philosophy to one that focuses on customer needs, processes, and systems (Sower, V.E. & Brashier, L.W. (1996). Furthermore, it is found that US hospitals with CQI implementations reporting CQI initiatives climbing to 93 in 1998, compared with 69 in 1993 (Anonymous, 1999)
In Asia, using TQM/CQI, a continuous process improvement plan about clinical and non-clinical services for the United Christian Hospital of Hong Kong was developed (Cheng & Koch, 1994). In Taiwan's health care, the activity of QC is quite popular, but it should not be occasional but continuous action-QC should be the life of the culture (Huang, 1999).
2.7 ISO 9000 standards 

The International Organization for Standardization (ISO) recognized the need for harmonization of various quality standards used worldwide, and issued the ISO 9000 series of standards in 1987. The embodies comprehensive quality management concepts and guidance together with models for external assurance requirements. The ISO 9000 series was revised in 1994 and again in 2000. It is not the purpose of these international standards to enforce uniformity of quality systems among various businesses. The requirements are generic and independent of any specific industry or economic sector. These standards are intended to be used in their present form. However, some tailoring may be required to suit individual needs, and organizations should adopt the selected system to suit needs, but not change the organization working methods to suit the standard. (Capezio & Morehouse, 1993).
Many countries have endorsed the ISO standards and accepted them as the national quality model. The ISO 9000 is a series of international standards were developed by quality experts from around the world to be used by companies that either want to implement in-house quality systems or ensure that suppliers have appropriate quality systems in place. The standards were developed under the auspices of the International Organization for Standardization (ISO). International standards promote international trade by providing one consistent set of requirements recognized around the world (Capezio & Morehouse, 1993).
Overview of ISO Content 

Overview of ISO content (http//:www.rosternetwork.com/bna/iso-9000)

1- Management responsibility

2- Quality system 

3- Contract review

4- Design control

5-Document control 

6- Purchasing

7- Purchaser supplied product 

8- Product identification and tractability 

9- Process control 

10- Inspection and testing 

11- Inspection, measuring, and test equipment 

12- Inspection and test status

13- Control of nonconforming product 

14- Corrective action 

15- Handling storage, packaging, and delivery 

16- Quality records

17- Internal quality audits 

18- Training 

19- Servicing 

20- Statistical techniques 
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