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Course Description
The course is designed to develop the knowledge, attitude and skill required for successful quality inspection while purchasing, receiving, production and delivering products to customers. Knowledge and understanding are essential of the main contemporary debates around quality management and assurance. 
The course covers factors such the essence of quality, cost of quality, core concepts of Total Quality Management (TQM) and applications of TQM tools. To improve performance, students need to know what to do, how to do it, to have the right tools to do it, to be able to measure performance and to receive feedback on the current levels of achievement. The TQM provides this by adhering to a set of general principles based on statistical understanding and be used to derive effective and efficient processes
Course Objectives:
After completing this course, you should be able to:
· Familiar in the methods, vocabulary and major trends in managing performance excellence, 
· Familiarize with the underlying theories and improvement techniques, 
· To overcoming some of the more challenging implementation of TQM.
· Apply the statistical tools in improving quality 











Chapter one
Basic Concepts of Quality
1.1. Meaning and nature of Quality 
Quality is an important issue in the modern competitive business world. Like the ‘theory of relativity’ quality is sometimes expressed as a relative concept and can be different things to different people (e.g. a Rolls Royce car is a quality car for certain customers whereas a VW Beatle can be a quality car for other customers). 
Sometimes people visualize quality in absolute terms and for them it can be compared with beauty and sweetness. According to them it can be compared with certain absolute characteristics and the product and services must achieve a pre-set standard in order to obtain a quality rating. 
Hence, one can find a variety of definitions of quality For example; Garvin (1984, 1988) has given reasons why quality should have different meanings in different contexts. He suggested the following five co-existing definitions: 
1. Transcendent (excellence); 
2. Product-based (amount of desirable attribute); 
3. User-based (fitness for use); 
4. Manufacturing-based (conformance to specification); 
5. Value-based (satisfaction relative to price). 
According to Garvin it is necessary to change the approach from user-based to product based as products move through market research to design and then from product-based to manufacturing-based as they go from design into manufacture. Hence the definition of quality will change in each approach and can coexist. He also suggested that the definition of quality will also change from industry to industry. 
According to some authors, the definition ‘quality is the capacity of a commodity or  service to satisfy human wants’ and the human ‘wants’ are complex and may not always  be satisfied in a particular way. Users of products make a personal assessment of quality. 
Each case will be influenced by how well numerous aspects of performance are able to provide satisfaction of multiple wants and further distinguished by the subjective importance attached by the individual. 
In recent years, like Garvin, Harvey and Green (1993) have suggested five discrete and interrelated definitions of quality. They are: 
1. Exceptional 
2. Perfection 
3. Fitness for purpose 
4. Value for money 
5. Transformative. 
Further explanation of the above quality grouping can be seen as follows.
1. Exceptional: There are three variations of this ‘exceptional’ concept. These are: 
1. Traditional 
2. Excellence 
3. Standards. 
I) Traditional: This can be expressed as the distinctiveness, something special or high class. It confers status on the owner or users and implies exclusivity. This definition of quality promotes the elitist’s view of the high quality. 
II) Excellence: There are two schools of thought about this definition of quality. First of all it relates to high standards and secondly it describes the ‘zero defects’. Here, ‘excellence’ is similar to the ‘traditional’ definition and identifies the component of excellence which is also unattainable. It is also an elitist concept and sees quality to be only attainable in limited circumstances. The best is required in order to achieve excellence. 
III) Standards: A quality idea in this case is one that has passed a set of quality checks, where the checks are based on certain criteria in order to eliminate defective items. Here quality is measured by the items which fulfill the minimum standards prescribed by the producer and can be described as ‘conformance to standards’. 
2. Perfection or Consistency: Perfection definition concentrates on process and with the help of proper specification it transforms the ‘traditional’ idea of quality into something which can be achieved by everybody. It can also be redefined in terms of conformance to specification rather than high standards. However, one must realize that there is a difference between quality and standard because quality here simply conforms to a certain specification and the specification in general cannot be expressed as a standard. Under this definition, conformance to specification takes the role of achieving benchmark standard. Here the complete perfection means making sure that everything is perfect and there are no defects. Furthermore, no defects or zero defects demands that the perfection of product or services is delivered consistently. Therefore the idea of reliability in terms of ‘exceptional’ becomes the perfection view of quality. 
Here, quality is one which conforms exactly to specification and whose output is free of defects at all times. Further, perfection here is not only the conformance to specification; it also acts as a philosophy of prevention. The idea is to make sure that a fault does not occur in the various stages of the process that is helping to create a quality culture.
For an organization, a quality culture is one in which everybody is responsible for quality improvement. With the help of this quality culture each organization develops a system of interrelated ‘teams’ which provide inputs and outputs. Hence the team plays a dual role (i.e. a customer and a supplier) and takes the responsibility of ensuring that its output matches the required input. So the idea of perfection as a definition of quality suggests that it has a philosophy of prevention which is an essential part of quality culture. Here the definition of quality focuses on everybody’s involvements in quality improvement for achieving quality goals at each stage of the process. 
3. Fitness for Purpose: This definition focuses on the relationship between the purpose of the product or services and its quality. It examines each in terms of the product or services in order to compare whether it fits its purpose. This definition is a functional one and is different from the earlier ‘exceptional’ definition. 
Here, fitness of purpose is used in order to propagate and measure the perfection. If it does not fit its purpose then this definition of quality may run a risk of being totally useless. Although it is a simple idea, nevertheless, it raises some questions such as whose purpose and how is the fitness assessed? 
4. Value for Money: Under this definition quality is described as the price you can afford to pay for your requirements at a reasonable cost, which means quality is compared with the level of specification and is directly related to cost. However, it ignores the effect of competitiveness which is based on the assumptions of quality improvement. 
Here quality is equated with value for money and is assessed against such criteria as standards and reliability. The value for money definition therefore suggests the idea of accountability (e.g. public services are accountable to the Government). In general, market forces and competition help to develop the links between the value for money and quality. 
 5. Transformative: The transformative view of quality is rooted in the notion of ‘qualitative change’, a fundamental change of form. Ice is transformed into water and eventually steam if it experiences an increase of temperature. Whilst the increase in temperature can be measured the transformation involves a qualitative change.


1.2 Dimensions of Quality Management 
1.2.1 Product Quality Dimensions 
Eight dimensions of product quality management can be used at a strategic level to analyze quality characteristics. The concept was defined by David A. Garvin, some of the dimensions are mutually reinforcing, whereas others are not improvement in one may be at the expense of others. Understanding the trade-offs desired by customers among these dimensions can help build a competitive advantage. 
Garvin's eight dimensions can be summarized as follows: 
1. Performance
Performance refers to a product's primary operating characteristics. This dimension of quality involves measurable attributes, so brands can usually be ranked objectively on individual aspects of performance. Overall performance rankings, however, are more difficult to develop, especially when they involve benefits that not every consumer needs. Performance is often a source of contention between customers and suppliers, particularly when deliverables are not adequately defined within specifications. The performance of a product often influences the profitability or reputation of the end-user. As such, many contracts or specifications include damages related to inadequate performance. The question of whether performance differences are quality differences may depend on circumstantial preferences-but preferences based on functional requirements, not taste. 
Some performance standards are based on subjective preferences, but the preferences are so universal that they have the force of an objective standard.
2. Features
Features are additional characteristics that enhance the appeal of the product or service to the user. Similar thinking can be applied to features, second dimensions of quality that is often a secondary aspect of performance. Features are the "bells and whistles" of products and services, those characteristics that supplement their basic functioning. Examples include free drinks on a plane, permanent-press cycles on a washing machine, and automatic tuners on a color television set. The line separating primary performance characteristics from secondary features is often difficult to draw.
3. Reliability
Reliability is the likelihood that a product will not fail within a specific time period. This is a key element for users who need the product to work without fail. 

This dimension reflects the probability of a product malfunctioning or failing within a specified time period. Among the most common measures of reliability are the mean time to first failure, the mean time between failures, and the failure rate per unit time. Because these measures require a product to be in use for a specified period, they are more relevant to durable goods than to products and services that are consumed instantly. 
Reliability normally becomes more important to consumers as downtime and maintenance become more expensive. Farmers, for example, are especially sensitive to downtime during the short harvest season. Reliable equipment can mean the difference between a good year and spoiled crops. But consumers on other markets are more attuned than ever to product reliability too. Computers and copying machines certainly compare on this basis. 
Reliability may be closely related to performance. For instance, a product specification may define parameters for up-time, or acceptable failure rates. 
Reliability is a major contributor to brand or company image, and is considered a fundamental dimension of quality by most end-users. For example, recent market research shows that, especially for women, reliability has become an automobile's most desired attribute.
4. Conformance

The outcome of two example processes to show the meaning of the two approaches to conformance
The dimension of conformance depicts to what extent a product’s design and operating characteristics meet established standards. 
All products and services involve specifications of some sort. When products are developed, these specifications are set and a target is set, for instance the materials used or the dimension of the product. Not only the target but also the tolerance (the range of permitted deviation from the target) is defined. One problem with this approach is that there is little interest in whether the specifications have been met exactly as long as the tolerance limits are met. 
On the one hand, this can lead to the so-called “tolerance stack-up”. When two or more parts are to be fit together, the size of their tolerances often determine how well they will match. Should one part fall at a lower limit of its specification and a matching part at its upper limit, a tight fit is unlikely. The link is likely to wear more quickly than one made from parts whose dimensions have been centered more exactly.
This problem can be addressed by taking a different approach to measuring quality. Instead of measuring a simple conformance to specifications, the degree to which parts or products diverge from the ideal target is measured. This approach requires a fresh look at the common process quality factor of 'defect rate', to take into account the fact that two parts may each pass the 'tolerance test' separately but be unusable when the attempt is made to join them together. 
In service businesses, measures of conformance normally focus on accuracy and timeliness and include counts of processing errors, unanticipated delays and other frequent mistakes.
5. Durability
Durability measures the length of a product’s life. When the product can be repaired, estimating durability is more complicated. The item will be used until it is no longer economical to operate it. This happens when the repair rate and the associated costs increase significantly. Technically, durability can be defined as the amount of use one gets from a product before it deteriorates. After so many hours of use, the filament of a light bulb burns up and the bulb must be replaced. 
In other cases, consumers must weigh the expected cost, in both dollars and personal inconvenience, of future repairs against the investment and operating expenses of a newer, more reliable model. Durability, then, may be defined as the amount of use one gets from a product before it breaks down and replacement is preferable to continued repair. 
This approach to durability has two important implications. First, it suggests that durability and reliability are closely linked. A product that often fails is likely to be scrapped earlier than one that is more reliable; repair costs will be correspondingly higher and the purchase of a competitive brand will look that much more desirable. Second, this approach implies that durability figures should be interpreted with care. An increase in product life may not be the result of technical improvements or the use of longer-lived materials. Rather, the underlying economic environment simply may have changed. 
6. Serviceability
Serviceability involves the consumer's ease of obtaining repair service (example: access to service centers and/or ease of self-service), the responsiveness of service personnel (example: ease of getting an appointment, willingness of repair personnel to listen to the customer), and the reliability of service (example: whether the service is performed right the first time). Competence and ease of repair is the speed with which the product can be put into service when it breaks down, as well as the competence and the behavior of the service personnel. 
Consumers are concerned not only about a product breaking down but also about the time before service is restored, the timeliness with which service appointment are kept, the nature of dealings with service personnel, and the frequency with which service calls or repairs fail to correct outstanding problems. In those cases where problems are not immediately resolved and complaints are filed, a company's complaint handling procedures are also likely to affect customer's ultimate evaluation of product and service quality. 
Some of these variables reflect differing personal standards of acceptable service, while others can be measured quite objectively. Customers may remain dissatisfied even after completion of repairs. How these complaints are handled is important to a company's reputation for quality and service. Eventually, profitability is likely to be affected as well. Companies differ widely in their approaches to complaint handling and in the importance they attach to this element of serviceability. Some do their best to resolve complaints; others use legal gimmicks, the silent treatment and similar ploys to rebuff dissatisfied customers. 
For example, recently, General Electric, Procter & Gamble and other companies have sought to preempt consumer dissatisfaction by installing toll-free telephone hot lines to their customer relations departments. 
Important attributes for the serviceability dimension are service warranty, parts warranty, parts availability, distance to dealer service centers, distance to service parts center-dealer, distance to service parts center individual, length of wait for service appointment, schedule of preventive maintenance, employees listen to customers, information regarding repairs, courteous service centers, repaired correctly first time, service time relative to other dealers, warranty claims handled without argument, average repair cost/year, extended warranty, underestimation of service cost and provision of loan car. 
7. Aesthetics or Style
The aesthetic properties of a product contribute to the identity of a company or a brand. Faults or defects in a product that diminish its aesthetic properties, even those that do not reduce or alter other dimensions of quality, are often causing for rejection. 
Aesthetics refers to how the product looks feels, sounds, tastes, or smells. It is clearly a matter of personal judgment and a reflection of individual preference. Nevertheless, there appear to be some patterns in consumers' rankings of products on the basis of taste. 
A recent study of quality in 33 food categories, for example, found that high quality was most often associated with attributes such as "rich and full flavor, tastes natural, tastes fresh, good aroma, appetizing looks". Aesthetics also refers to the "outside" feel of the product. 
The aesthetics dimension differs from subjective criteria pertaining to "performance" in that aesthetic choices are not nearly universal. Not all people prefer "rich and full" flavor or even agree on what that means. Companies therefore have to search for a niche. On this dimension of quality, it is impossible to please everyone.
Quality in Japanese culture
In Japanese culture, there are two types of quality: atarimae hinshitsu and miryokuteki hinshitsu.
· atarimae hinshitsu　– The idea that things will work as they are supposed to (e.g. a pen will write). The functional requirement actually. For example, a wall or flooring in a house has functional parts in the house as a product; when the functionality is met, the "atarimae" quality requirement is met.
· miryokuteki hinshitsu （ The idea that things should have an aesthetic quality which is different from "atarimae hinshitsu" (e.g. a pen will write in a way that is pleasing to the writer, and leave behind ink that is pleasing to the reader). The floor and wall example can be expanded to include the color, texture, shine, polish, etc., which are the "miryokuteki" aspects. Such aspects comprise a very important part of the quality, and add value to the product.
In the design of goods or services, atarimae hinshitsu and miryokuteki hinshitsu together ensure that a creation will both work to customers' expectations and also be desirable to have. 
8. Perceived Quality
Perception is not always reality. 
Consumers do not always have complete information about a product's or service's attributes; indirect measures may be their only basis for comparing brands. 
A product's durability for example, can seldom be observed directly; it usually must be inferred from various tangible and intangible aspects of the product. In such circumstances, images, advertising and brand names -inferences about quality rather than the reality itself- can be critical. For this reason, both Honda -which makes cars in Marysville, Ohio- and Sony -which builds color televisions in San Diego- have been reluctant to publicize that their products are "made in America". 
Reputation is the primary stuff of perceived quality. Its power comes from an unstated analogy: that the quality of products today is similar to the quality of products of yesterday, or the quality of goods in a new product line is similar to the quality of a company's established products.
1.2.2 Service Quality
Service is generally defined as an experience felt by the consumer. Say, in a restaurant, the way the customer is treated is considered as a service. Services are often intangible in nature. The quality of service is judged by how well the customer is satisfied with the service. Service quality is about comparing performance with the customer expectations. Service quality also leads to customer satisfaction and interrelated. The key to retain customers is to understand their needs and fulfill those needs. Making customers buy the services repeatedly requires focus on dimensions of service quality. There are five dimensions of service quality and given below:
Tangibles: The tangible dimension of quality is related to the surroundings in which the service is provided to the customers. In a restaurant, it may be seating arrangement, interior decoration and lighting arrangement.
Reliability: Reliability refers to the dependability of customers on specific service. It is all about what is promised and what is delivered. Like, Indigo airlines in India have proved to be low cost airlines with high punctuality.
Responsiveness: Responsiveness refers to the time taken by a service provider to respond to request. Like LG customer care in India promises response to customer complaints within 24 hours. 
Assurance:  This dimension of service quality is related to the competence of the service employee. The employees must be competent to gain the trust of customers. 
Empathy: Empathy refers to caring attitude that an organization shows toward customer. This dimension of service quality calls for individual attention to customer, so as to make them feel special.
Considering the above dimensions, comparisons are made between actual service performance and expectations of customers. The difference between customers’ expectations and actual delivery (so-called ‘perception’) at the time of service performance is known as service quality gap. Organization conducts survey and exploratory research to study the various service gaps, so as to understand why the gap arises and how it can be reduced.
1.3 Historical Evolution of Total Quality Management
The historical evolution of Total Quality Management has taken place in four stages. 
They can be categorized as follows: 
1. Quality inspection 
2. Quality control 
3. Quality assurance 
4. Total Quality Management. 
Quality has been evident in human activities for as long as we can remember. 
However the first stage of this development can be seen in the 1910s when the Ford Motor Company’s ‘T’ Model car rolled off the production line. The company started to employ teams of inspectors to compare or test the product with the project standard. This was applied at all stages covering the production process and delivery, etc. The purpose of the inspection was that the poor quality product found by the inspectors would be separated from the acceptable quality product and then would be scrapped, reworked or sold as lower quality. 
With further industrial advancement came the second stage of TQM development and quality was controlled through supervised skills, written specification, measurement and standardization. During the Second World War, manufacturing systems became complex and the quality began to be verified by inspections rather than the workers themselves. 
Statistical quality control by inspection—the post-production effort to separate the good product from the bad product—was then developed. The main processes which help products and services to meet customers’ needs are inspection and quality control which require greater process control and lower evidence of non-conformance. 
The third stage of this development, i.e. quality assurance contains all the previous stages in order to provide sufficient confidence that a product or service will satisfy customers’ needs. Other activities such as comprehensive quality manuals, use of cost of quality, development of process control and auditing of quality systems are also developed in order to progress from quality control to the quality assurance era of Total Quality Management. At this stage there was also an emphasis of change from detection activities towards prevention of bad quality. 
The fourth level, i.e. Total Quality Management involves the understanding and implementation of quality management principles and concepts in every aspect of business activities. Total Quality Management demands that the principles of quality management must be applied at every level, every stage and in every department of the organization. The idea of Total Quality Management philosophy must also be enriched by the application of sophisticated quality management techniques. The process of quality management would also be beyond the inner organization in order to develop close collaboration with suppliers. The development of total quality management from 1950 onwards can be credited to the works of various American experts. Among them, Dr Edward Deming, Dr Joseph Juran and Philip Crosby have contributed significantly towards the continuous development of the subject. 
1.4 The Cost of Quality
What will it cost to improve quality? What will it cost to not improve quality? These are basic questions that managers need to ask as they focus on the bottom line and company strategic decisions. These questions about the cost of quality have served to draw attention to the quality movement. No one will deny the importance of quality, but it is the confusion surrounding the payoff and the trade-off between cost and quality that is unclear to many decision makers.
1.5.1 Cost of Quality Defined
The cost of quality has been defined in a number of ways, some of which include:
 1. Quality costs usually are defined as costs incurred because poor quality may or does exist.
2. The cost of not meeting the customer’s requirements — the cost of doing things wrong.
3. All activities that are carried out that are not needed directly to support departmental [quality] objectives are considered the cost of quality.
These definitions leave unanswered the question: “How much quality is enough?” In theory, the answer is analogous to a principle of economics: basic marginal cost equals marginal revenue (MC = MR). That is, spend on quality improvement until the added profit equals the cost of achieving it. This is not so easy in practice. In economics, the MC and MR curves are difficult to define and more difficult to compute. The same is true of the cost/benefit curves of quality costs. What are the costs of added quality and the “hidden” costs of non-quality? What are the bottom-line benefits?
Neither of these questions is easy to answer, particularly in view of the long-run strategic implications. The answer lies at the very essence of what a company is about.
Three Views of Quality Costs
Historically, business managers have assumed that increased quality is accompanied by increased cost; higher quality meant higher cost. This view was questioned by the quality pioneers. Juran examined the economics of quality and concluded that benefits outweighed costs.
Feigenbaum introduced “total quality control” and developed the principle that quality is everyone’s job, thus expanding the notion of quality cost beyond the manufacturing function.
In 1979, Crosby introduced the now popular concept that “quality is free.”
Today, the view among practitioners seems to fall into one of three categories:
1. Higher quality means higher cost — Quality attributes such as performance and features cost more in terms of labor, material, design, and other costly resources. The additional benefits from improved quality do not compensate for the additional expense.
2. The cost of improving quality is less than the resulting savings — this view was originally promoted by Deming and is widely held among Japanese manufacturers. The savings result from less rework, scrap, and other direct expenses related to defects. This is said to account for the focus on continuous improvement of processes in Japanese firms.
3. Quality costs are those incurred in excess of those that would have been incurred if the product were built or the service performed exactly right the first time — This view is held by adherents of the TQM philosophy. Costs include not only those that are direct, but also those resulting from lost customers, lost market share, and the many hidden costs and foregone opportunities not identified by modern cost accounting systems.
The attention now being given to the more comprehensive view of the cost of poor quality is a fairly recent development. Even today, many companies tend to ignore or downplay this opportunity because of a continuing focus on production volume or frustration with the problem of computing the trade-off between volume and quality. This computational difficulty is compounded by accounting systems that do not recognize the expenses as manageable. More on this will be provided later in this chapter.
Quality Costs
The costs of quality are generally classified into four categories: (1) prevention, (2) appraisal, (3) internal failure, and (4) external failure.
Prevention costs include those activities that remove and prevent defects from occurring in the production process. Included are such activities as quality planning, production reviews, training, and engineering analysis, which are incurred to ensure that poor quality is not produced. 
Appraisal costs are those costs incurred to identify poor quality products after they occur but before shipment to customers. Inspection activity is an example.
Failure costs are those incurred either during the production process (internal) or after the product is shipped (external). Internal failure costs include such items as machine downtime, poor quality materials, scrap, and rework. 
External failure costs include returns and allowances, warranty costs, and the hidden costs of customer dissatisfaction and lost market share. Recognition of the relative importance of external failure costs has caused many companies to broaden their perspective from product quality to total consumer satisfaction as the key quality measure.
1.5 Drivers of quality
1. Customers: In a customer-driven organization, quality is established with a focus on satisfying or exceeding the requirements, expectations, needs, and preferences of customers. Customer-driven quality is a common culture within many organizations.
2. Products / services: A culture of product / service-driven quality was popular in the early stages of quality improvement. Conformance to requirements and zero defect concepts have roots in producing a product / service that meets stated or documented requirements.
In some cases, product / service requirements originate from customer requirements, thereby creating a common link to customer-driven quality, but the focus of the culture is on the quality of the product / service. If the customer requirements is accurately stated and designed into the production / service delivery process, then as long as the product / service meet the requirements, the customer should be satisfied. This approach is common in supporting the ISO 9001-based quality management system.
3. Employee Satisfaction: This concept is that an organization takes care of employee’s needs so that they can be free to worry only about the customer. Employee satisfaction is a primary measure of success for this type of organization.
4. Organizational focus: Some organizations tend to focus on total organizational quality while others are quite successful at using a segmented approach to implementing quality.


























Chapter Two
Principles of Total Quality Management

There is no single path to achieving total quality within an organization. There are no hard and fast rules to follow to become a world class company. The only constant are basic guidelines, that, when followed, lead to success. This is because all organizations have their own cultures, people, and technologies. What may work well for one company will not necessarily work for another? These guidelines are as follows. Total Quality Management is a management approach that originated in the 1950s and has steadily become more popular since the early 1980s. Total Quality is a description of the culture, attitude and organization of a company that strives to provide customers with products and services that satisfy their needs. The culture requires quality in all aspects of the company’s operations, with processes being done right the first time and defects and waste eradicated from operations.
Total quality management is an organization-wide philosophy to satisfy customers. It is continuously improving the quality of its product and services as well as the quality of processes. The main focus is to meet and exceed customers’ desired expectations. TQM is the task of everyone in the organization (from top to bottom). Teamwork plays a key role in providing quality of products, services and processes. All the stakeholders like the  suppliers  and  the  customers  are  part  and  parcel  of  the  quality  improvement programme. 
TQM views an organization as a collection of processes. It maintains that organizations must strive to continuously improve these processes by incorporating the knowledge and experiences of workers. The simple objective of TQM is “Do the right things, right the first time, every time.” TQM is infinitely variable and adaptable. Although originally applied to manufacturing operations, and for a number of years only used in that area, TQM is now becoming recognized as a generic management tool, just as applicable in service and public sector organizations. There are a number of evolutionary strands, with different sectors creating their own versions from the common ancestor. 
Some of the principles of total quality management are: Continuous Improvements, Employee Empowerment, Benchmarking, and customer focus and leadership commitment. The details are as follows: 
2.1 Continuous Improvements 
A  continuous  improvement  in  quality  of  products  and  processes  is  a  never  ending process  and  the  top  management is  completely  involved in  the  quality  improvement process  rather  than  simply  supportive  of  it.  For this purpose, a consistent quality planning is very necessary to ensure quality.  It includes the formulation of plans that integrates quality as a core process with other processes. 
If a company  is  dedicated  to  continuous improvement,  it  will constantly improve its  internal  performance, customer service,  and  quality.  Such improvement automatically strengthens the company’s competitive position and its ability to respond to customer needs. 
Continuous improvement begins with an understanding of where you are and where you want to be.  Everyone  wants  to  be  the  best  in  their  field;  however,  our  ambitions  should  be  realistic  and  in  line  with  our  resources.  Goals  should  be  obtainable  while  providing  enough  challenge  to  allow  employees the  opportunity to  extend  their  current  abilities. 
While moving along the path of continuous improvement, keep in mind that the journey never ends! The present is now and the future is only the next step along the way.  You can- not stop because, if you do, someone will pass you by.  There is a saying from the Great North: "If you’re not the lead dog, the scenery never changes."  This  saying  applies  to  a  company's journey  along  the  path  of  continuous  improvement. 
If  you're not the  leader  in  your industry, you won't see  future opportunities  until  your  competitor  has  passed  that  point, leaving  only the  spoils  for you. 
So, where do we begin to move along this path of continuous improvement?  Like  any journey,  we  have  to  determine where  we  are  and  where  we  want  to  go.  Most companies have a pretty good idea of where they are through historical data  that  provide  a  measure  of  how  well  they  are  meeting the  needs  of their  customers.  These  data  include  ratings  on customer quality system surveys, customer returns,  the  number  of  Service  requests,  employee  absentee  rates,  efficiency ratios,  the  ratio  of quotes  accepted to  those  given,  employee turnover,  customer  certification  awards,  cost  of  quality,  JIT delivery performance, lost  time  injuries,  and  hundreds,  even thousands  more. 
The  data  include  information  from  internal  as  well  as  external  customers.  The two  cannot be  separated,  as  both  contribute  to  the  strength  of the  company.  In  the  first  chapter, we talked  about  utilizing  surveys  to  assess  the  current  pulse of the  company.  This is a good place to begin.  Top  management  should  form  a  steering  committee  to  evaluate  all  the  summary  information  available  from  the  data  acquired  from  this  historical  data  mentioned  earlier.  From  that  information,  intelligent  questions  can  be  formed to  ask  employees,  customers,  and  suppliers  in  the  form  of a survey.  The  purpose  of  this  survey  is  to  discover  your  strengths  and  weaknesses.
Continuous Process Improvement (CPI) means accepting incremental gains as a step in the right decision to-ward Total Quality. It recognizes that substantial gains can be achieved by the accumulation of many seemingly minor improvements whose synergies yield tremendous gains over the long run. Continuous process improvement reinforces a basic tenant of TQM- long-term focus.
Thus, TQM embraces the following:

A sustained management commitment to quality
• Focusing on customer requirements and Expectations
• Preventing defects rather than detecting them
• Recognizing that responsibility for quality is universal
•Quality measurements
• A continuous improvement approach to doing business
• Root cause correction action
• Employee involvement and empowerment
• The synergies of Teamwork
•Process Improvement
•Thinking statistically
•Benchmarking
•Inventory reduction
•Value improvement
•Supplier Training


The Continuous Process Improvement consists of measuring key quality and other process indices in all areas taking actions to improve them. These indices could include the output of a manufacturing process, customer satisfaction, warranty returns, or any other measures used to characterize process. The CPI should be focused on processes, and should be pursued in all areas. The CPI concept focuses on finding the shortfalls and sources of variability in administrative, manufacturing, and service processes that can detract from quality output, and improving the process to eliminate undesirable outputs.
A series of activities involving people or machines that move work towards a finished product define a process. The objective of continuous improvement is to improve the process so customer satisfaction increases and the cost of attaining this increased customer satisfaction decreases.

Common Models of CPI
A. The Continuous Improvement Approach. The Basic Model

1.  Define Current Status
2. Define Continuous Improvement Objectives
3.  Select Continuous Improvement Projects
4. Assign Teams
5. Define Process
6.  Define Sources of Variability
7. Develop Potential Improvements
8. Perform Experiments
9.  Modify Potential Upgrades As required
10. Implement Pilot Process Upgrade
11. Measure Results
12. Implement and Move on to Next Project

Descriptions on Steps of CPI
1. Define Current Status
To identify the current status of the organization is a primordial move to CPI. This can be addressed using perspectives such as number of defects, the cost of defects, customer satisfaction indices, and many more. The indices used to determine an organization's quality status are unique to type of business, and frequently, to the organization itself.
2. Define Continuous Improvement Objectives
Next to defining the current status is to define Continuous Improvement Objectives.
This can be done by asking the first question “Where are we?” and followed by "Where are we going?”.
An organization’s quality improvement objectives should be based on a realistic appraisal of what the organization, with its available resources, is capable of attaining. Establishing unrealistically high continuous improvement objectives invites failure, and that can have a de-motivating effect.
3. Select Continuous Improvement Projects
The next step is to convert the continuous improvement objectives into action and that means selecting continuous improvement projects. These are specific areas in which the organization desires to seek improvement. Perhaps a product failed during acceptance testing, and the goal is to reduce test failures by 50%. Perhaps the finance department is habitually late in paying the accounts payable, and the goal is to assure all payments are made in less than 30 days. Perhaps work instructions contain too many errors, and the goal is to cut work-instruction errors to less than one-tenth the current values. Each of these projects provides framework of an action plan for the organization to realize continuous improvement.
4. Assign Teams
People make it happen. Assigning people to work on these projects, and empower them to attain these objectives is the next step in the pathway.
The concepts of involvement, empowerment, and teamwork are extremely important in realizing continuous improvement. These would allow organization to attain significant synergies and full utilization of human resources.
5. Define Process
Defining the Process should follow after the team has been assigned or identified to the improvement tasks. This could he done using flow charts that would lead to statistical process control.
Preparing flow charts, diagrams, or administering performance appraisal, are often eye opening experience for the people involved. Flow chart provides the visibility and so it shows problem areas and inefficiencies. People who work in the process often can't see the forest for the trees, and putting the process on paper helps eliminate these blinders.
In charts, human inputs should be identified. Wherever human input is entered, potential sources of variability enter into the process. In achieving continuous improvement in a process, take steps to clarify or limit human inputs, to control this source of variability. Blocks that go nowhere (for example "copy to accounting' block generally reveal unnecessary actions.
The team should be able to determine whether the step is necessary or not before it is being eliminated.
6.  Define Sources of Variability
Defining the areas of variability that can creep into the process is the next step to follow. As a common belief: "Anything done to reduce variability improves quality".
Reduction of variability has been the target why through problem solving techniques is conducted. It is also the mean reason why system failure analysis, statistical process control, Taguelli philosophies, and supplier teaming are being done.
Three most common variability identification approaches are simple brainstorming with team members; Ishikawa cause and effect, and taking a serious look at a flow chart.
Normal variability occurs due to randomness associated with the process. Special variability occurs when induced by something not controlled in the process.
Variability reduction focuses on assuring that the causes of special variability are eliminated.
The main focus of continuous improvement is the process improvement. Instead of finding someone to blame when things go wrong (or limiting the application of a corrective action to fix a special defect), TQM practitioners instead zero-in on the process deficiencies that allowed the problem to develop. Obviously, eliminating process deficiencies and minimizing process variability will prevent future defects.
7. Develop Potential Improvements
Potential improvements follow after the sources of variability are fully identified. It has to match with the variability sources present in the process. Again, teams offer more than do individuals working in isolation.
8. Perform Experiment(s)
This step is necessary to evaluate the feasibility of any process modification. These tests will show if the process modification will work, and will show the any required modification prior to implementation.
9. Modify Potential Upgrades
It is highly recommended that process upgrade be incorporated as a small pilot program in a specific area prior to implementation. The pilot program should identify risks associated with the proposed process modifications. Where problem emerges, they can he corrected prior to full implementation.
10. Implement Process Upgrade
At this phase, implementing process upgrades will determine if the process improvement actually resulted to an improvement.
11. Measure Results
This phase recommends monitoring the pilot program process upgrades using the same measurement criteria that initially targeted the process improvement. This is another checkpoint to assess whether process improvement resulted to a real improvement per se.



12. Implement and Move On to the Next Project
If process improvements have been implemented and confirmed effective, then, it is in the right time that the organization should move to the next project to realize additional continuous improvement gains
2.2 Employee Empowerment
Employee empowerment is one of those terms that everyone thinks they understand, but few people really do. What does it mean to be empowered? Many organizations are interested in empowerment, believing that empowered workers will be more effective in reaching their goals. My experience as Practice Manager of a veterinary hospital has leaded me to many management seminars. Many speakers recommend that employees be empowered to increase job satisfaction but they never explain the steps involved to reach empowerment. The benefits of empowerment, which results in, increased employee satisfaction, increased productivity and increased customer satisfaction. 
The common dictionary definition of empowerment is to give official authority or legal power to. Although you cannot motivate your team to succeed, you can create a work environment that encourages employees to use their talents, knowledge and experience to better themselves, the culture of empowerment. 
According to Michelle Kaminski, empowerment is defined as a developmental process that promotes an active approach to problem solving, increased political understanding and an increased ability to exercise control in the environment. As people develop through the stages of empowerment, they become more able to analyze issues in context and apply their skills to successfully resolve them. Those in the earlier stages might succeed at only relatively simple problems, while those in later stages are likely to be effective at handling broader, more complex issues. When most people refer to employee empowerment, they mean a great deal more than delegation. According to Ettore (1997), empowerment is employees having an autonomous decision-making capability and acting as partners in the business, all with an eye to the bottom line.  Empowerment is not giving people power but letting that power out. People already have plenty of power in the wealth of their knowledge and motivation to do their jobs magnificently. 
The first key in empowering people and organizations is sharing information with everyone in the organization. The sharing of this information lets people understand the current situation in clear terms. It begins to build trust throughout the organization and breaks down traditional hierarchical thinking. It helps people to be more responsible; people without information cannot monitor themselves or make sound decisions; people with information can. Sharing information encourages people to act like owners of the organization. 
The second key to empowerment is to create autonomy through boundaries. Boundaries have the capacity to channel energy in a certain direction. Creating autonomy through boundaries builds upon information sharing, clarifies the vision (big picture) with input from everyone, helps translate the vision into roles and goals (little pictures), define values and rules that underlie desired actions; when values are clear, decision-making is easier, develops structures and procedures that empower people and reminds us that empowerment is a journey. 
To create an environment that empowers employees, provide an employee procedures manual and written job descriptions to give the team a clear understanding of job responsibilities and boundaries, understand that routines and rules are necessary but don’t be afraid to break them when necessary, be ready to make tough decisions but may also need to reconsider your options, assert authority by achieving high standards and expectations, recognize when to introduce change and implement new procedures in a positive manner and determine what you must do to succeed and then help team members accomplish these goals . 
The third key to empowerment is to replace the hierarchy with self-directed teams, a group of employees with responsibility for an entire process or product. They plan, perform and manage the work from start to finish. Everyone shares equally in the responsibilities. Empowerment comes from teaching others things they can do to become less dependent on the manager. Knowing when not to step in so somebody else can act is a very important key to empowerment
Empowered teams can be more than empowered individuals but generally people don’t start out knowing how to work in self-directed teams, they must be trained in team skills. The commitment and support for self-directed teams must come from the top keeping in mind that a natural step in the process will be dissatisfaction. Once you have a high performing team, you cannot tell who the leader is. Teams begin to do things that only managers had done in the past, so they can replace the old hierarchy. 
The three keys to empowerment may be simple and easy to understand, but are difficult to put into everyday action. The three keys all need to interact with each other. While information sharing is the critical first step, empowering takes all three keys, with a constant shifting in emphasis as needed. When people are empowered they don’t look up the hierarchy for answers, they take responsibility to solve problems where they occur. They have the freedom to act and are also accountable for the results. When a mistake is made, do whatever it takes to recover. A mistake should be thought of as an opportunity to learn rather than blaming. People must make mistakes to continue to improve.  Customers and profits can be won or lost when employees are enabled to take ownership of day-to-day problems. 
The benefits of self-directed teams (empowerment) provides increased job satisfaction, an attitude change from “have to” to “want to”, greater employee commitment, better communication between employees and management, more efficient decision-making processes, improved quality, reduced operating costs and a more profitable organization. 
The soft benefits of empowerment results in decreased absenteeism, decreased employee turnover - decreasing the cost to search for, relocate and train new employees, improved safety records, a general sense of employee feeling better because feeling better equates to better performance.  In conclusion, to develop a culture of empowerment, a manager must set aside some of the routine tasks of management and allow team members to make decisions at the entry level. 
A manager must provide the tools for the team to make those decisions by sharing information and goals of the organization. The results will be greater employee commitment, improved quality and a more profitable organization. 
2.3 Benchmarking
 Benchmarking is the search for best practices, the ones that will lead to superior performance. Establishing operating targets based on the best possible industry practices is a critical component in the success of every organization. Benchmarking is a systematic method by which organizations can measure themselves against the best industry practices. The essence of benchmarking is the process of borrowing ideas and adapting them to gain competitive advantage. It is a tool for continuous improvement.

 
The basic steps of benchmarking
· Know your operation-you need to accurately assess your strengths and weaknesses. 
· Know your industry leaders or competitors. You must understand, and compare yourself to the best practices in the industry and/or its leaders.
· Incorporate the best-learn from industry leaders and your competitors. If they are strong in given areas, uncover why and how they got that way. Find best practices wherever they exist and do not hesitate to copy or modify and incorporate them in your own operation. Emulate their strengths. 
· Gain superiority-if careful investigations of best practices have been performed, and if the best of those best practices have been installed, then you will have incorporated the best of the best. 
Types of Benchmarking
Benchmarking, financial institutions, loans, benchmark, lending. Benchmarking is the process of comparing the cost, time or quality of what one organization does against what another organization does.
· Process benchmarking - the initiating firm focuses its observation and investigation of business processes with a goal of identifying and observing the best practices from one or more benchmark firms. Activity analysis will be required where the objective is to benchmark cost and efficiency; increasingly applied to back-office processes where outsourcing may be a consideration.
· Financial benchmarking - performing a financial analysis and comparing the results in an effort to assess your overall competitiveness.
· Performance benchmarking - allows the initiator firm to assess their competitive position by comparing products and services with those of target firms.
· Product benchmarking - the process of designing new products or upgrades to current ones. This process can sometimes involve reverse engineering which is taking apart competitors products to find strengths and weaknesses.
· Strategic benchmarking - involves observing how others compete. This type is usually not industry specific meaning it is best to look at other industries.
· Functional benchmarking - a company will focus its benchmarking on a single function in order to improve the operation of that particular function. Complex functions such as Human Resources, Finance and Accounting and Information and Communication Technology are unlikely to be directly comparable in cost and efficiency terms and may need to be disaggregated into processes to make valid comparison.
· Benchmarking is classified on the basis of the type of partner selected for the benchmarking. The partnership team (or, organization/groups/system/process) may be from the same company or from different organization. Based on the approaches, benchmarking is classified as:
(i) Internal Benchmarking
(ii) Competitive Benchmarking
(iii) Functional Benchmarking
(iv) Generic or Best Practice Benchmarking
(v) Reverse Engineering
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Internal:- the process of comparing one particular operation within your organization with another organization. Success in this area is a matter of "the left hand knowing what the right hand is doing." Internal benchmarking is by far the easiest, both to research and to implement. Productivity improvement achieved in this type is usually about 10 percent.
Competitive:-the process of comparing an operation with that of your direct competitors. For obvious reasons, this is the most difficult type of benchmarking to carry out successfully, and legal considerations must always be kept in mind. Productivity improvement achieved in this type is usually about 20 percent.
Functional:-the process of comparing an operation with that of similar ones within the broad range of your industry (e.g., copper mining techniques compared with coal mining techniques). Functional benchmarking is relatively easy to research and implement. Productivity improvement achieved in this type may be 35 percent or better.
Generic:- the process of comparing operations from unrelated industries (i.e., ones often used by a wide variety of industries). An example would be a film library using the warehousing techniques of another industry to store more efficiently its catalogue of old movies. The advantage of this type is that the problems of competition do not apply, increasing the access to information and reducing the possibility of legal problems. Productivity improvement achieved in this type may be 35 percent or better.
Benchmarking can be divided into two parts
1. Practices - the methods that are used. 
1. Metrics -the quantified effect of installing the practices. 
Benchmarking should be approached by investigating industry practices first. The metrics can be obtained or created later. One cannot determine why a gap exists from the metrics alone: Only the practices on which the metric is based will reveal why. Essential to the benchmarking process are carefully designed communications throughout the organization and concerted management support. There is also a definite place for employee involvement in benchmarking.

2.4 Leadership Commitment 
The primary role of management is to provide employees with the leadership necessary to meet the goals of the organization. This leadership must reflect the principles of total quality management. The leadership of an organization must be committed to continuous improvement. This commitment must be visible throughout all layers of management. Management must "walk the talk." Only when management is committed will employees excel at what they do. It takes time to change work cultures and work habits, but with perseverance the message of enlightened management will prevail. Employees want to do a good job. All they need are the right tools and the right systems. These can be supplied only by management.
The management should clearly state its commitment by a quality policy and implement it. The need for quality policy must be recognized and adopted by management. The top management should clarify its stand on quality as it is necessary to consistently produce conforming products and services at the optimum price.
TQM starts at the top, where serious obsession with and commitment to quality and leadership must be demonstrated. • Middle management also has a key role to play in communicating the message. • Every Chief Executive must accept the responsibility for commitment to a quality policy that deals with the organization for quality, the customer needs, the capability of the organization, supplied materials and services, education and training, and review of the management systems for never-ending improvement.
2.5 Customer Focus 
Total Quality Management’s focus is customers’ satisfaction. The customer ultimately determines the level of quality. Customers are the backbone of the organization. The organizations must have clear understanding of the customers’ needs and do their best to meet the needs. Through regular survey the customers’ dissatisfaction can be known. No matter what an organization does to foster quality improvement, the customer determines whether the efforts are worthwhile or not. The consistent improvements in the processes help to meet customer’s expectations and to lower down the customer dissatisfaction level. 
The organization must be customer focused. Everyone in the organization must understand that without the customer there would be no purpose to their work, no paycheck, no capital investment, and no company picnic. What must also be understood is that the external customers are served by the internal customers (employees). There is, therefore, a need to focus on the requirements and expectations of both internal and external customers. One of the first steps management should take in this regard is to conduct surveys of external and the internal customers. Employees (internal customers) should be apprised of the results of external customer surveys. A truly committed management team will also allow employees to see the results of internal surveys. This brings "the good, the bad, and the ugly" to the table for discussion.  The good can be improved upon. The bad can lead to opportunities for improvement. The ugly must be ad- dressed through open, two-way communication with cross- functional teams to find solutions.
Isn’t it frustrating when you invest tons of time or money into improving quality, and your customer shrugs and says: “So what?” All the same, we know that the customer is always right (even when we might think he or she is wrong).  The start and end point of any total quality management initiative is the internal or external customer.
Essentially, you need to walk a mile in your customer’s moccasins. See the customer experience from the customer point of view. No matter how much we tell our clients that they ought to be pleased with what we do, they’ll still make up their own minds as to whether they’re happy or not.
Remember Coca Cola’s new recipe? The company thought they were onto a big improvement, but in the end, it was the customers who decided – and they wanted Classic Coke. The moral of the story? It doesn’t matter if you think you’ve made an improvement. Your customers have the final say.

Total Quality Management is an approach that covers everything your business does, whether it’s for an external client or an internal one. Since that sounds pretty vague, we’re going to dive in and explaining how to use it for your organization.
Total Quality Management (TQM) Definition
TQM is an approach to quality in which every person in an organization is tasked with contributing to process, product, and service improvement and quality control. It becomes part of the working culture of the organization and contributes to continuous improvement.
Like most definitions, this one says quite a lot in just a few words. But what are the guiding principles you need to consider when implementing TQM in your business?
1. The Customer Has the Final Say
Isn’t it frustrating when you invest tons of time or money into improving quality, and your customer shrugs and says: “So what?” All the same, we know that the customer is always right (even when we might think he or she is wrong).  The start and end point of any total quality management initiative is the internal or external customer.
Essentially, you need to walk a mile in your customer’s moccasins. See the customer experience from the customer point of view. No matter how much we tell our clients that they ought to be pleased with what we do, they’ll still make up their own minds as to whether they’re happy or not.
Remember Coca Cola’s new recipe? The company thought they were onto a big improvement, but in the end, it was the customers who decided – and they wanted Classic Coke. The moral of the story? It doesn’t matter if you think you’ve made an improvement. Your customers have the final say.
2. Every Employee Involved
Every employee becomes a quality controller and has a voice in the company’s ongoing drive towards ever-greater excellence. There’s no such thing as going home at the end of the workday to bluster about the way management could be doing things better.
Instead, every employee feels safe and comfortable with reporting issues and making suggestions for improvement. And they get feedback on what management has decided and credit where credit is due.
From the floor sweeper to the general manager, every single employee is quality focused. There are eyes and ears everywhere, and people at the coalface can discuss the quality issues they face in their daily work without being seen as complainers and bring suggestions without being seen as pushy.
This can make the company significantly more efficient – the management might not have that good of a look at company processes. The field-employees, however, live and breath their work, so it shouldn’t be that surprising that they have an idea or two on how to improve things.
3. It’s Process-Focused
A strong business is built on solid, standardized processes. Total Quality Management means looking for ways to improve and tighten up and improve business processes for greater efficiency and a better-quality result. It may mean developing new ways of working, new standards to govern work, or even complete restructuring of processes. However, the goal remains clear: business process improvement that targets customer satisfaction and quality.
4. Integrated Throughout the Organization
To deliver the best results, Total Quality Management should be embedded into every part of the organization. The horizontal interfaces between departments and teams are of particular interest. Smoother, more economical, and more effective process flows mean greater efficiency and greater customer satisfaction.
5. Continuous Improvement
Total Quality Management is not a once-off or periodic drive. It becomes part of a business culture in which every staff member contributes to continuous improvement. Who better to look at ways of improving the sales process than the people who do the job day in and day out every day?
Who better to suggest production improvements than the people who are engaged in the production process? Small improvements could have big results.
Continues improvement also implies lifelong learning. Relevant training that can help employees to perform their functions better is part of the deal.
7. Based on Performance Facts
TQM employs real data to make decisions. And following the principle of continuous improvement requires real-life data on which management can make decisions and measure results.  That means gathering and analyzing data and then acting on any inefficiencies or quality problems you spot.
The more comprehensive your data-gathering, the more likely you are to see the full picture. For example, if you’re producing an unacceptably high percentage of faulty products, where does the problem lie? The more data you have on the processes that are leading to these results, the more likely you are to be able to target the problem area quickly and effectively.
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Total Quality Management-Various Schools of Thought
3.1 Concept from Quality Gurus 
An extensive research was carried out to identify the concept of TQM from quality gurus such as Deming (1986), Juran (1993), Crosby (1979), Feigenbaum (1991) and Ishikawa (1985). Their propositions are the foundation for understanding the concept of TQM. The following subsections present the main principles and practices of TQM proposed by these quality gurus.
3.1.1 Deming’s Approach to TQM
The theoretical essence of the Deming approach to TQM concerns the creation of an organizational system that fosters cooperation and learning for facilitating the implementation of process management practices, which, in turn, leads to continuous improvement of processes, products, and services as well as to employee fulfillment, both of which are critical to customer satisfaction, and ultimately, to firm survival (Anderson et al., 1994). Deming (1986) stressed the responsibilities of top management to take the lead in changing processes and systems. Leadership plays in ensuring the success of quality management, because it is the top management’s responsibility to create and communicate a vision to move the firm toward continuous improvement. Top management is responsible for most quality problems; it should give employees clear standards for what is considered acceptable work, and provide the methods to achieve it. These methods include an appropriate working environment and climate for work-free of fault finding, blame or fear.
Deming (1986) also emphasized the importance of identification and measurement of customer requirements, creation of supplier partnership, use of functional teams to identify and solve quality problems, enhancement of employee skills, participation of employees, and pursuit of continuous improvement. Anderson et al. (1994) developed a theory of quality management underlying the Deming management method. They proposed that: 
The means to improve quality lie in the ability to control and manage systems and processes properly, and in the role of management responsibilities in achieving this. Deming (1986) advocated methodological practices, including the use of specific tools and statistical methods in the design, management, and improvement of process, which aim to reduce the inevitable variation that occurs from “common causes” and “special causes” in production. “Common causes” of variations are systemic and are shared by many operators, machines, or products. They include poor product design, non-conforming incoming materials, and poor working conditions. These are the responsibilities of management. “special causes” relate to the lack of knowledge or skill, or poor performance. These are the responsibilities of employees. Deming proposed 14 points as the principles of TQM (Deming, 1986), which are listed below:
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 mass inspection to quality. 
4.  Eliminate the need for inspection on a mass basis by building quality into the product in the first place.
5.  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.
6.  Improve constantly and forever the system of production and service, to improve quality and productivity, and thus constantly decrease costs.
7. Institute training on the job.
8.  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.
9.  Drive out fear, so that people may work effectively for the company.
10. 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.
11. Eliminate slogans, exhortations, and targets for the workforce asking for zero defects and new levels of productivity. Such exhortations only create adversarial relationships, as 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) (a) Eliminate work standards (quotas) on the factory floor. Substitute leadership.
11(b) Eliminate management by objectiveeliminates management by numbers, numerical goals. Substitute leadership.
12 (a) Remove barriers that rob the hourly worker of his right to pride of workman ship. The responsibility of supervisors must be changed from sheer numbers to quality. 
12. (b) Remove barriers that rob people in management and in engineering of their right to   pride of workmanship. 
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 everybody’s job.
The Deming chain reaction
Improve quality                                                   Greater market share

(Products with higher quality at 
less cost)
Costs decrease
(less rework, fewer mistakes
Better use of materials and equipment)
Stay in business

Productivity improve
Provide jobs and more jobs
Cultural change
From                                                                        To 
Grapevine and secrecy                                        open communication
Control of staff                                                   empowerment
Inspection and firefighting                                 prevention
Internal focus on rules                                        external focus on customers
Cost and schedule                                               quality of conformance
Stability seeking                                               continuous change and improvement
Adversarial relations                                         cooperative relations
Allocating blame                                              solving problems at their roots
3.1.2 Juran’s Approach to TQM
TQM is the system of activities directed at achieving delighted customers, empowered employees, higher revenues, and lower costs (Juran and Gryna, 1993). Juran believed that main quality problems are due to management rather than workers. The attainment of quality requires activities in all functions of a firm. Firm-wide assessment of quality, supplier quality management, using statistical methods, quality information system, and competitive benchmarking are essential to quality improvement. Juran’s approach is emphasis on team (QC circles and self-managing teams) and project work, which can promote quality improvement, improve communication between management and employees coordination, and improve coordination between employees. He also emphasized the importance of top management commitment and empowerment, participation, recognition and rewards.
According to Juran, it is very important to understand customer needs. This requirement applies to all involved in marketing, design, manufacture, and services. Identifying customer needs requires more vigorous analysis and understanding to ensure the product meets customers’ needs and is fit for its intended use, not just meeting product specifications. Thus, market research is essential for identifying customers’ needs. In order to ensure design quality, he proposed the use of techniques including quality function deployment, experimental design, reliability engineering and concurrent engineering. Juran considered quality management as three basic processes (Juran Trilogy): Quality control, quality improvement, and quality planning. In his view, the approach to managing for quality consists of: The sporadic problem is detected and acted upon by the process of quality control; the chronic problem requires a different process, namely, quality improvement; such chronic problems are traceable to an inadequate quality planning process. Juran defined a universal sequence of activities for the three quality processes, which is listed in Table 2.1.







Table 2.1 Universal Processes for Managing Quality
	No
	Quality planning                  
	Quality control                    
	Quality improvement

	1
	Establish quality goals      
	Choose control subjects           
	prove the need

	2
	Identify customers        
	Choose units of measure            
	Identify projects 

	3
	Discover customer needs     
	Set goals                              
	Organize project teams 

	4
	Develop product features    
	Create a sensor                      
	Diagnose the causes

	5
	Develop process features   
	Measure actual performance   
	Provide remedies, prove

	6
	Establish process controls
	Interpret the difference       
	Provide remedies, proveremedies are effective

	7
	Transfer to operations   
	Take action on the difference      
	Deal with resistance to change  



Juran’s 10 steps to quality
1. Build awareness of the need and opportunity for improvement
2. Set goals for improvement
3. Organize to reach the goals (establish quality control circles, identify problems, select projects, assign responsibilities)
4. Provide training
5. Carry out projects to solve problems
6. Report progress
7. Give recognition
8. Communicate results
9. Keep score on the various team efforts
10. Maintain momentum by making annual improvement part of the regular system and process of the organization


3.1.3 Crosby’s Approach to TQM
Crosby (1979) identified a number of important principles and practices for a successful quality improvement program, which include, for example, management participation, management responsibility for quality, employee recognition, education, reduction of the cost of quality (prevention costs, appraisal costs, and failure costs), emphasis on prevention rather than after-the-event inspection, doing things right the first time, and zero defects.
Crosby claimed that mistakes are caused by two reasons: Lack of knowledge and lack of attention. Education and training can eliminate the first cause and a personal commitment to excellence (zero defects) and attention to detail will cure the second. Crosby also stressed the importance of management style to successful quality improvement. The key to quality improvement is to change the thinking of top managers-to get them not to accept mistakes and defects, as this would in turn reduce work expectations and standards in their jobs.Understanding, commitment, and communication are all essential. Crosby presented the quality management maturity grid, which can be used by firms to evaluate their quality management maturity. The five stages are: Uncertainty, awakening, enlightenment, wisdom and certainty. These stages can be used to assess progress in a number of measurements categories such as management understanding and attitude, quality organization status, problem handling, cost of quality as percentage of sales, and summation of firm quality posture. The quality management maturity grid and cost of quality measures are the main tools for managers to evaluate their quality status. Crosby offered a 14-step program that can guide firms in pursuing quality improvement. 
 These steps are listed as follows
1. Management commitment: to make it clear where management stands on quality.
2. Quality improvement team: to run the quality improvement program.
3. Quality measurement: to provide a display of current and potential nonconformance problems in a manner that permits objective evaluation and corrective action.
4. Cost of quality: to define the ingredients of the cost of quality, and explain its useas a management tool.
5. Quality awareness: to provide a method of raising the personal concern felt by all personnel in the company toward the conformance of the product or service and the quality reputation of the company.
6.  Corrective action: to provide a systematic method of resolving forever theproblems those areidentical through previous action steps.
7. Zero defects planning: to investigate the various activities that must be conductedin preparation for formally launching the Zero Defects program.
8. Supervisor training: to define the type of training that supervisor need in order to actively carry out their part of the quality improvement program.
9.  Zero defects day: to create an event that will make all employees realize, through a personal experience, that there has been a change.
10.  Goal setting: to turn pledges and commitment into actions by encouragingindividuals to establish improvement goals for themselves and their groups.
11.  Error causal removal: to give the individual employee a method of communicating to management the situation that makes it difficult for the employee to meet the pledge to improve.
12.  Recognition: to appreciate those who participate.
13. Quality councils: to bring together the professional quality people for planned communication on a regular basis.
14.  Do it over again: to emphasize that the quality improvement program never ends.
Four absolutes of quality including:
1. Quality is defined by conformance to requirements
2. System for causing quality is prevention not appraisal
3. Performance standard is zero defects not close enough
4. Measurement of quality is the cost of nonconformance
3.1.4 Armand Feigenbaum’s Approach to TQM
Feigenbaum (1991) defined TQM asan effective system for integrating the quality development, quality-maintenance, and quality-improvement efforts of the various groups in a firm so as to enable marketing, engineering, production, and service at the most economical levels which allow for full customer satisfaction. 

He claimed that effective quality management consists of four main stages, described as follows:
- Setting quality standards;
- Appraising conformance to these standards;
- Acting when standards are not met;
- Planning for improvement in these standards.
The quality chain, he argued, starts with the identification of all customers’ requirements and ends only when the product or service is delivered to the customer, who remains satisfied.
Thus, all functional activities, such as marketing, design, purchasing, manufacturing,inspection, shipping, installation and service, etc., are involved in and influence theattainment of quality. According to ISO 8402 - Quality management and quality assurance- vocabulary, TQM is sometimes called “total quality”, “company-wide quality control”, “total quality control”, etc achieving quality. He claimed that effective TQM requires a high degree of effective functional integration among people, machines, and information, stressing a system approach to quality. A clearly defined total quality system is a powerful foundation for TQM. 
Total quality system is defined as follows:
The agreed firm-wide operating work structure, documented in effective, integrated technical and managerial procedures, for guiding the coordinated actions of the people, the machines and the information of the firm in the best and most practical ways to assure customer quality satisfaction and economical costs of quality.
Feigenbaum emphasized that efforts should be made toward the prevention of poor quality rather than detecting it after the event. He argued that quality is an integral part of the day-today work of the line, staff, and operatives of a firm. There are two factors affecting product quality: The technological-that is, machines, materials, and processes; and the human-that is, operators, foremen, and other firm personnel. Of these two factors, the human is of greater importance by far. Feigenbaum considered top management commitment, employee participation, supplier quality management, information system, evaluation, communication, use of quality costsand use of statistical technology to be an essential component of TQM. He argued that employees should be rewarded for their quality improvement suggestions, quality is everybody’s job the followin. He stated that effective employee training and education should focus on g three main aspects: Quality attitudes, quality knowledge, and quality skills.

3.1.5 Ishikawa’s Approach to TQM
Ishikawa (1985) argued that quality management extends beyond the product and encompasses after-sales service, the quality of management, the quality of individuals and the firm itself. He claimed that the success of a firm is highly depending on treating quality improvement as a never-ending journey. A commitment to continuous improvement can ensure that people will never stop learning. He advocated employee participation as the key to the successful implementation of TQM. Quality circles, he believed, are an important vehicle to achieve this. Like all other gurus he emphasized the importance of education, stating that quality begins and ends with it. He has been associated with the development and advocacy of universal education in the seven QC tools (Ishikawa, 1985). These tools are listed below:
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- Pareto chart;
- Cause and effect diagram (Ishikawa diagram);
- Stratification chart;
- Scatter diagram;
- Check sheet;
- Histogram;
- Control chart

Ishikawa used the term TQC (total quality control) instead of TQM in his book. According to ISO 8402 – Quality management and quality assurance – vocabulary, TQM is sometimes called “total quality”, “company-wide quality control”, “total quality control”,etc.- control chart.
Ishikawa (1985) suggested that the assessment of customer requirements serves as a tool to foster cross-functional cooperation; selecting suppliers should be on the basis of quality rather than solely on price; cross-functional teams are effective ways for identifying and solving quality problems. Ishikawa’s concept of TQM contains the following six fundamental principles:
- Quality first-not short-term profits first;
- Customer orientation-not producer orientation;
- The next step is your customer-breaking down the barrier of sectionalism;
- Using facts and data to make presentations-utilization of statistical methods;
- Respect for humanity as a management philosophy, full participatory management;
- Cross-functional management.

3.1.6. W. Shewhart’s Approach to TQM
Introduced Statistical Control Charts for monitoring production. He also developed PDSA (Plan, do, study and act) cycle for learning and improvement.
Control charts theory with control limits assignable and chances cause of variation and rational sub groups.
Common- and special-causes are the two distinct origins of variation in a process, as defined in the statistical thinking and methods of Walter A. Shewhart and W. Edwards Deming. Briefly, "common-cause" is the usual, historical, quantifiable variation in a system, while "special-causes" are unusual, not previously observed, non-quantifiable variation. The distinction is fundamental in philosophy of statistics and philosophy of probability with different treatment of these issues being a classic issue of probability interpretations, being recognized and discussed as early as 1703 by Gottfried Leibniz; various alternative names have been used over the years. Nature has established patterns originating in the return of events but only for the most part. New illnesses flood the human race, so that no matter how many experiments you have done on corpses, you have not thereby imposed a limit on the nature of events so that in the future they could not vary.This captures the central idea that some variation is predictable, at least approximately in frequency. This common-cause variation is evident from the experience base. However, new, unanticipated, emergent or previously neglected phenomena (e.g. "new diseases") result in variation outside the historical experience base. Shewhart and Deming argued that such special-cause variation is fundamentally unpredictable in frequency of occurrence or in severity.
Common-cause variation is characterized by:
· Phenomena constantly active within the system; 
· Variation predictable probabilistically; 
· Irregular variation within a historical experience base; and 
· Lack of significance in individual high or low values. 
Examples of common cause variations
· 
· Inappropriate procedures 
· Poor product design 
· Poor maintenance of machines 
· Lack of clearly defined standing operating procedures
· Poor working conditions, e.g. lighting, noise, dirt, temperature, ventilation 
· Substandard raw materials 
· Assessment error 
· Quality control error 
· Vibration in industrial processes 
· Ambient temperature and humidity 
· Normal wear and tear 
· Variability in settings 
· Computer response time 

Special-cause variation is characterized by:
· New, unanticipated, emergent or previously neglected phenomena within the system; 
· Variation inherently unpredictable, even probabilistically; 
· Variation outside the historical experience base; and 
· Evidence of some inherent change in the system or our knowledge of it. 
· Special-cause variation always arrives as a surprise. It is the signal within a system.
Examples of special cause variations
· 
· Poor adjustment of equipment 
· Operator falls asleep 
· Faulty controllers 
· Machine malfunction 
· Computer crashes 
· Poor batch of raw material 
· Power surges 
· High healthcare demand from elderly people 
· Abnormal traffic 
· Extremely long lab testing turnover time due to switching to a new computer system 
· Operator absent

3.2. Results from Quality Gurus
After the approaches to TQM of the six quality gurus have been reviewed, it has become evident that each has his own distinctive approach. Nevertheless, the principles and practices of TQM proposed by these quality gurus do provide the author with a better understanding of the concept of TQM. Their insights offer a solid foundation for conducting this study.
Although their approaches to TQM are not totally the same, they do share some common points which are summarized as follows:
1) It is management’s responsibility to provide commitment, leadership, empowerment, encouragement, and the appropriate support to technical and human processes. It is top management’s responsibility to determine the environment and framework of operations within a firm. It is imperative that management foster the participation of the employees in quality improvement, and develops a quality culture by changing perception and attitudes toward quality.
2) The strategy, policy and firm-wide evaluation activities are emphasized.
3) The importance of employee education and training is emphasized in changing employees’ beliefs, behavior and attitudes; enhancing employees’ abilities in carrying out their duties.
4) Employees should be recognized and rewarded for their quality improvement efforts.
5) It is very important to control the processes and improve quality system and product design. The emphasis is on prevention of product defects, not inspection after the event.
6) Quality is a systematic firm-wide activity from suppliers to customers.
 All functional activities, such as marketing, design, engineering, purchasing, manufacturing, inspection, shipping, accounting, installation and service, should beinvolved in quality improvement efforts.









CHAPTER FOUR
QUALITY CONTROL THROUGH STATISTICAL TECHNIQUES

4.1 Introduction 
In  this  era  of  growing  competition,  it  is necessary  for  the  management  to  keep  a continuous  control  over  the  quality  of  the  goods/services  produced.  Good quality products/services  generate  goodwill  and  satisfaction  which  leads  to  increase  in  sales. 
However,  if  the  consumers  are  unsatisfied  with  the  quality  of  product/service  and complaints  are  not  addressed  properly,  it  will  be  impossible  for  the  manufacturer  to continue  in  the  market.  The  need  for  maintaining  and  improving  quality  standard  is growing  day-by-day  with  increasing  cut-throat  competition.  The concept of quality control is not a new one.  For  the  purpose  of  quality  control,  the  organizations  use statistical  techniques  which  are  helpful  in  controlling  the  quality  standards.  The importance of statistical quality control is very high for maintaining and improving the quality.
The term  ‘quality ‘in statistical quality control is usually related to some measurement made on the items produced and good quality items are one which conform a standard specified for the measurement. Quality of product means the product must be within the acceptable limits of acceptance and rejection.  The  benefits  from  quality  and  process improvements  to  organization  are  in  terms  of  improved  quality;  less  rework,  fewer mistakes  and  hence  cost  decreased;  capture  the  market  with  better  quality  and  lower price; improved business; and improved productivity. 
 4.2 Definition of Quality Control 
There are various definitions of quality control as under: 
Quality  control  is  a  process  through  which  a  business  seeks  to  ensure  that  product quality is maintained or improved and manufacturing errors are reduced or eliminated. Quality  control  requires  the  business  to  create  an  environment  in  which  both management  and  employees  strive  for  perfection.  This is done by training personnel, creating benchmarks for product quality, and testing products to check for statistically significant variations. 
Quality  control  refers  to  that  quality  related  activities  which  are  associated  with  the creation of project deliverables. Quality control is used to ensure that deliverables are complete, correct and within the acceptable quality.  Examples of quality control activities include inspection, deliverable peer reviews and the testing process. 
The need of quality control arises whenever it is found that the even after specifying the quality standards, some variation in quality is recorded. It  means  that  the  further  examination  of  the  existence  of  variation  in  the product specification/quality is required. There are mainly two methods used in quality control: 
·   Statistical process control (SPC) 
·   Acceptance sampling (AS) 
The first method is statistical process control and it uses a graphical display known as Control Chart to monitor production process. The goal of this method is to find whether the  process  can  be  continued  or  whether  it  should  be  adjusted  to  achieve  a  desired standard  quality  level.  The second method is acceptance sampling which is used in situations where a decision to accept or reject a group/lot of products is be dependent on the quality found in sample. 
4.3 Benefits of Quality Control 
There are various benefits of quality control as under: 
·   It is helpful to monitor production process. 
·   It provides a means of detecting error through quality tools. 
·   It is helpful in maintaining the uniform/standardized quality of production. 
·   It increases satisfaction of customers. 
·   It reduces inspection costs. 
·   It reduces the number of rejects and saves the cost of material. 
·   It provides a basis for attainable standards. 
·   It is helpful in the optimum utilization of resources. 
·   It reduces wastes, scrap and points out the bottlenecks and trouble spots. 
·   It provides a means of enhancing the capability of the manufacturing process. 
4.4 Statistical Process Control 
This technique was developed by W. A. Shewart while working for the Bell Telephone Co, USA. He applied statistical process control for solving the problem of inconsistency of a very large number of components during the manufacturing.  Statistical  quality control  involves  the  statistical  analysis  of  the  data  collected  through  inspection.  The data  is  collected  through  random  sampling  and  sample  should  follow  a  normal distribution  curve.  SPC  is  based  upon  the  Central  Limit  Theorem  which  tells  us,  in effect, that the samples will follow a normal distribution regardless of the shape of the parent distribution. 
4.4.1 Meaning of Statistical Process Control 
“Statistical process control (SPC) as a subset of statistical quality control traditionally consists  of  tools  and  methods  to  monitor,  control,  and  improve  the  quality  of manufactured  products.  Monitoring a manufacturing process is required to ensure it operates properly. “Statistical Process Control (SPC) is a collection of statistical techniques providing a rational  management  of  a  manufacturing  process,  which  allows  high  quality  final products to be produced.”  Statistical process control is a powerful collection of problem solving tools useful in capability through the reduction of variability. SPC can be applied to any process. The eventual  goal  of  SPC is  the  elimination  of  variability  in  the  process.  
SPC tool is used with the help of Control Chart.  “One of the most important tools used in SPC is the control chart. There are always variations in production due to common and special causes, and the control chart is an effective tool to continually monitor the production process.”  “Charts  are  undeniably  the  most widely  used  for  identifying  changes  in  processes. There  are  two  types  of  variations  namely  Common  Cause  Variation  and Special/Assignable Cause Variation: 
 Common Cause Variation 
It is the common natural variations in the output of a process. The reasons of this type of variation can be many minor factors which are negligible. A process is said to be in statistical control when only common cause variation exists. 
 Special or Assignable Cause Variation 
This type of variation is because of some specific reasons. The process is said to be out of control when a special cause variation occurs. 
We can conclude from the above definitions and discussions that: 
·   Statistical  Process  Control  is  a  statistical  tool  for  reducing  the  variability  in processes which are the cause of most quality problems. 
·   The  major  objective  of  SPC  is  to  quickly  detect  the  occurrence  of  assignable causes of process variability so that examination of the process and corrective action can be taken to avoid nonconforming units to be manufactured.
·   In it, the output of the process is evaluated through Control Charts to determine if it is statistically acceptable or not. 
·   It is helpful in monitoring and controlling a process to ensure it is optimized. Its most common application is quality control in manufacturing. 
·   SPC is based upon the Central Limit Theorem.
 4.5 Control Chart 
Control Chart is a statistical tool consists of three horizontal lines called; Upper Control 
Limit (UCL), Center Line (CL) and Lower Control Limit (LCL). The center line in a control chart denotes the average value of the quality characteristic under study.  It is used to measure how a process changes over time called variability.  Its purpose is to study the variation in the process.  Simply, variability means whether the process is consistent/under control/stable or unpredictable/out of control/unstable.  It is a graphic representation of the process stability or instability over time.  So, the variability of a process can be determined by plotting data regarding the pre-defined upper and lower control limits.  The  reasons  for  variation  in  any  process  can  be  Common  Causes  or Special Causes. The control chart is used for a process to distinguish between variations resulting from common causes and special causes. 
4.5.1Conditions to Use a Control Chart 
Control chart can be used in the following conditions: 
· To control the process by finding and correcting the variations as they occur. 
· To predict the expected range of outcomes from a process. 
· To determine whether the process is within control or out of control. 
· To explore the patterns of a process. 
· To examine causes of the variation i.e. whether the variation is from the special causes (non-routine events) or common causes (built into the process). 
· To support the management’s quality improvement programme. Control chart is a very good tool to be used prevents specific problems or to make fundamental changes  to  the  process  and  helpful  in  making  the  quality  improvement programmes successful. 
All control charts are based on the periodic sampling and measurement of items. With the  help  of  control  chart  the  process  output  can  be  monitored  to  see  if  it  is  within control or out of control. It is obtained from the representative (random) sample means taken at regular time interval. The data collected is helpful in the calculation of a center line, upper control limit and lower control limit.  The upper and lower control limit identifies the range of acceptable variation. The center line is the mean of all samples, whereas the control limits are, conceptually, the mean +/- three standard deviations.  
A control chart has following components: 
Centerline: Centerline in control chart is the indication of desired ideal capability of a process. Center line is the calculated mean of all the samples. 
Control Limits: Upper and lower control limits define the variation range. Data points 
of  a  process  are  plotted  to  perform  trend  analysis  toward  either  of  control  limits  and  with respect to centre line. 




4.5.2 Basic Procedure to Draw Control Chart 
The basic procedure to draw and analyze the control chart is as follows: 
·   Collect the sample data from the actual process. 
·   Determine the appropriate time period for collecting and plotting data. 
·   Plot Control Chart for the sampled data. 
·   Analyze the Chart. 
·   Follow the golden rules to identify the ‘out-of-control signals ‘on the control chart. 
When one is identified, mark it on the chart and investigate the cause. Document how you investigated, what you learned, the cause and how it was corrected.
4.5.3 Golden Rules of Control Charts 
“If a point lies within UCL and LCL, then the process is deemed to be under control. Otherwise,  a  point  plotted  outside  the  control  limits  can  be  regarded  as  evidence representing  that  the  process  is  out  of  control  and,  hence  preventive  or  corrective actions  are  necessary  in  order  to  find  and  eliminate  the  assignable  cause  or  causes.  There are some golden rules to find special cause variation.  There  is  a  variation  (in  the  production  process)  if  outcome/pattern  of  the process is following any one of the rule stated under: 
Rule No. 1: Any point falls outside the control limits. 
Rule No. 2: Two of three consecutive points fall in zone C in one-half of the chart. 
Rule No. 3: Four of five consecutive points fall in zone B in one-half of the chart. 
Rule No. 4: Six consecutive observations are increasing (or decreasing.) 
Rule No. 5: Eight consecutive points outside of the A zones. 
Rule No. 6: Nine consecutive observations fall on one side of the mean. 
Rule No. 7: 14 observations alternate above and below the mean. 
Rule No. 8: 15 consecutive observations in the A zones. 





4.6 Benefits of Statistical Quality Control 
The benefits of the Statistical Quality Control are as follows: 
·   It controls variation in the processes and hence controls quality. 
·   It provides a means of detecting error during production. 
·   It is used to monitor the process stability which ensures the predictability of the process. 
·   It helps to have standardized quality of production. 
·   It is helpful in the production of uniformity of the quality of output. 
·   It  is  helpful  in  the  consistency  of  the  quality  of  products/services  which improves the customer satisfaction. 
·   It reduces inspection costs. 
·   It reduces the nonconforming units which help to reduce the production cost. 
·   It provides a basis for attainable specifications. 
·   It is used to identify abnormal condition and trouble spot in the process. 
·   It provides a means of determining the capability of the manufacturing process.















Chapter Five
Other Total Quality Management Tools
Total 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. 
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 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.
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.
[bookmark: top]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 
5.1Quality function deployment
Quality function deployment (QFD) is a “method to transform user demands into design quality, to deploy the functions forming quality, and to deploy methods for achieving the design quality into subsystems and component parts, and ultimately to specific elements of the manufacturing process.”  QFD is designed to help planners focus on characteristics of a new or existing product or service from the viewpoints of market segments, company, or technology-development needs. QFD helps transform customer needs (the voice of the customer [VOC]) into engineering characteristics (and appropriate test methods) for a product or service, prioritizing each product or service characteristic while simultaneously setting development targets for product or service.
The Quality Function Deployment (QFD) philosophy aims to design products that assure customer satisfaction and value -the first time, every time.
The QFD framework can be used for translating actual customer statements and needs ("The voice of the customer") into actions and designs to build and deliver a quality product.
Arguments for and against this quality function deployment method. 

The arguments for the methods are:

1. QFD helps to find unknowns in the design problem (not noticed, or misunderstood).
2. Turn customer's textural/verbal requirements into measurable design targets and identifiable critical parameters.
3. QFD applies to all design problems, no matter if it is a large system, or a small subsystem.
4. To design engineers, "what" to design is more important than "how" to design. "What" question needs to be answered before the "How" question.
5. Design engineer may spend 1/3 of total project time on the QFD. Spending time here saves trouble later.
The arguments against QFD are:
1. It is a conceptual tool imposed on the physical world. There are other methods that can be created and can be useful. This is just another mental block to hamper creativity.
2. Design projects have been done successfully without using QFD.
Benefits of the Quality Function Deployment Model
QFD seeks out both "spoken" and "unspoken" customer requirements and maximizes "positive" quality (such as ease of use, fun, luxury) that creates value. Traditional quality systems aim at minimizing negative quality (such as defects, poor service)
 Instead of conventional design processes that focus more on engineering capabilities and less on customer needs, QFD focuses all product development activities on customer needs.
QFD makes invisible requirements and strategic advantages visible. This allows a company to prioritize and deliver on them, reduced time to market, reduction in design changes, decreased design and manufacturing costs, improved quality and increased customer satisfaction.



Disadvantages or limitations of Quality Function Deployment 
• As with other Japanese management techniques, some problems can occur when we apply QFD within the western business environment and culture.
• Customer perceptions are found by market survey. If the survey is performed in a poor way then the whole analysis may result in doing harm to the firm.
• The needs and wants of customers can change quickly nowadays. Comprehensive system- and methodical thinking can make adapting to changed market needs more complex.
Assumptions or conditions of Quality Function Deployment 
• the market survey results are accurate.
• Customer needs can be documented and captured and they remain stable during the   whole process.
5.2 Taguchi Techniques
Most of quality problems are the result of product and process design. Genichi Taguchi has provided us with three concepts aimed at improving both product and process quality.
These are:   Quality robustness
             Quality loss function
             Target oriented quality
· Quality robust products are products that can be produced uniformly and consistently in adverse manufacturing and environmental conditions. Taguchi’s idea is to improve the effects of adverse conditions instead of removing the causes. Taguchi suggests that removing the effects is often cheaper than removing the causes and more effective in producing a robust product. In this way, small variations in materials and processes do not destroy product quality.
· Quality loss function (QLF) identifies all costs connected with poor quality and shows how these costs increase as the product moves away from being dissatisfaction but also warranty and service costs, internal inspection, repair and scrap costs and costs that can best be described as costs to society.
· Target oriented quality: Taguchi observed that traditional conformance-oriented specifications (that is product is good as long as it falls within the tolerance limits) are too simplistic. 
Conformance oriented quality accepts all products that fall within the tolerance limits, producing more units farther from the target. Therefore, the loss or cost is higher in terms of customer satisfaction and benefits to the society.
 Target oriented quality; on the other hand, strives to keep the product at the desired specification, producing more and better units near the target. Target oriented quality is a philosophy of continuous improvement to bring the product exactly on target.
[bookmark: pareto]5.3 Pareto Principle
The Pareto principle suggests that most effects come from relatively few causes. In quantitative terms 80% of the problems come from 20% of the causes (machines, raw materials, operators etc.); 80% of the wealth is owned by 20% of the people etc. Therefore effort aimed at the right 20% can solve 80% of the problems. Double (back to back) Pareto charts can be used to compare 'before and after' situations. General use, to decide where to apply initial effort for maximum effect.
[bookmark: scatte]5.4 Scatter Plots
A scatter plot is effectively a line graph with no line - i.e. the point intersections between the two data sets are plotted but no attempt is made to physically draw a line. The Y axis is conventionally used for the characteristic whose behavior we would like to predict. Use, to define the area of relationship between two variables.
5.5 Control Charts
[bookmark: flowch]Control charts are a method of Statistical Process Control, SPC. (Control system for production processes). They enable the control of distribution of variation rather than attempting to control each individual variation. Upper and lower control and tolerance limits are calculated for a process and sampled measures are regularly plotted about a central line between the two sets of limits. The plotted line corresponds to the stability/trend of the process. Action can be taken based on trend rather than on individual variation. This prevents over-correction/compensation for random variation, which would lead to many rejects.
5.6Flow Charts
· [bookmark: causea]Process map identifies the sequence of activities or the flow in a process. 
· Objectively provides a picture of the steps needed to accomplish a task.
· Helps all employees understand how they fit into the process and who are their suppliers and customers. 
· Can also pinpoint places where quality-related measurements should be taken. 
· Also called process mapping and analysis.
· Very successfully implemented in various organizations. e.g. Motorola reduced manufacturing time for pagers using flow charts. 
5.7 Cause and Effect/ Fishbone/ Ishikawa Diagram
[bookmark: histog]The cause-and-effect diagram is a method for analyzing process dispersion. The diagram's purpose is to relate causes and effects. Three basic types: Dispersion analysis, Process classification and cause enumeration. Effect = problem to be resolved, opportunity to be grasped, result to be achieved. Excellent for capturing team brainstorming output and for filling in from the 'wide picture'. Helps organize and relate factors, providing a sequential view. Deals with time direction but not quantity. Helps in identifying root causes of the quality failure.
5.8 Histogram or Bar Graph
A Histogram is a graphic summary of variation in a set of data. It enables us to see patterns that are difficult to see in a simple table of numbers. A histogram is a graph in which the continuous variable is clustered into categories and the value of each cluster is plotted to give a series of bars as above. The above example reveals the skewed distribution of a set of product measurements that remain nevertheless within specified limits. Without using some form of graphic this kind of problem can be difficult to analyze, recognize or identify.


[bookmark: checks]5.9 Check Sheets

· Special types of data collection forms in which the results may be interpreted on the form directly without additional processing.
· Data sheets use simple columnar or tabular forms to record data. However, to generate useful information from raw data, further processing generally is necessary.
· Additionally, including information such as specification limits makes the number of nonconforming items easily observable and provides an immediate indication of the quality of the process.
· [bookmark: checkl]Easy and quick to use. No control for various forms of bias - exclusion, interaction, perception, operational, non-response, estimation.
5.10 Check Lists
A Checklist contains items that are important or relevant to a specific issue or situation. Checklists are used under operational conditions to ensure that all important steps or actions have been taken. Their primary purpose is for guiding operations, not for collecting data. Generally used to check that all aspects of a situation have been taken into account before action or decision making. 
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