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Quality Certifications
ISO 9000
—ISO, the International Organization for Standardization, is the global federation of 130 organizations throughout the world that establishes national standards. ISO was established in 1947 and is based in Geneva, Switzerland. ISO seeks to promote the development of world standards in order to facilitate the international exchange of goods and services and to facilitate cooperation in intellectual, scientific and technological activity. Standards are rules, guidelines, or definitions of characteristics developed to ensure that materials, products, processes and services are fit for their purpose. For example, ISO defined the shape and content of the original 'standard' credit card so that all companies could develop equipment that would use the same type of card.

ISO 9000 is a family of standards developed by ISO that relate to quality management systems. ISO 9000 was first developed in 1987. The original standard was replaced with ISO 9001 in 1994, and was replaced in 2000 with “ISO 9000:2000.” ISO 9000 defines standard methods used by a company to ensure that its processes meet customer requirements. Said another way, ISO 9000 states what constitutes acceptable company practices in order for the company to be considered to have properly managed its processes for product quality. ISO 9000 does not, however, define specific product standards or ensure that a company's products are 'of quality.' Companies that use these standards arrange to be audited by independent auditing agencies to confirm proper usage of the standards, then publicize themselves as "ISO 9000 compliant" or "ISO 9000 certified." More and more, companies prefer to vend from ISO 9000 compliant suppliers. 
Ford, DaimlerChrysler and General Motors have adapted and interpreted ISO 9000 to meet the particular needs of the automobile industry and refer to that interpretation as Quality System Requirements QS‑9000 or simply QS-9000.
 ISO also developed a '14000' family of standards relating to environmental management systems that work in similar fashion as ISO 9000. Numerous research efforts have failed to demonstrate any significant relationship between ISO 9000 implementation and improvement in quality practices or performance measures.

Professional Quality Organizations

ASQ (The American Society for Quality
, formerly the American Society for Quality Control) is the most widely recognized organization devoted to individuals that work as quality professionals in America. It is also one of the oldest such associations in the world. There are many other such organizations for quality professionals. AQP, The Association for Quality and Participation,
 a smaller professional organization, eventually merged with ASQ. APQC, The American Productivity & Quality Center
, is primarily designed to provide various quality-related services to its corporate members.  Since the 1990s, various quality organizations have emerged in other countries, American states, and regions of the world.  One example, is EOQ, The European Organization for Quality.

Quality Awards and Prizes

Malcolm Baldrige National Quality Award
—The Malcolm Baldrige National Quality Award is the United States National Award for Quality. The Award was created in 1987 in order to promote quality and the recognition and sharing of quality techniques in American industry, in response to the loss of American leadership in quality to foreign competitors. The Award is named for Malcolm Baldrige, who served as Secretary of Commerce in the Reagan administration until he passed away in 1987. The award is administered by the National Institute of Standards and Technology, an agency under the Department of Commerce. Alternate terms for the award are MBNQA, “the Baldrige” or 'the Baldy.'

Up to two Baldies can be awarded each year in each of five categories:  manufacturing, service, small business, education and health care.
 Applicants are judged for quality in seven areas:  leadership, strategic planning, customer and market focus, information and analysis, human resource development and management, process management and business results. Winners are determined by an independent Board of Examiners, comprised of quality expert volunteers from industry, universities and government, who review company applications and company data then conduct site visits in order to reach their decision. Baldy winners typically share their lessons and experience with other firms. Many states now have quality awards that are awarded on a basis similar to the Baldy.

Over its history, the point values for each of the seven judged areas have changed. Today, “business results” represents a disproportionately high portion of the points. This emphasis on “business results first” seems to be highly inconsistent with the process improvement perspective of quality philosophy.

Critics of the quality philosophy often point to several negative events surrounding the Baldrige Award. The Wallace Company, the first small business to win the Award, filed for bankruptcy within a year of receiving the Award. Around 1990, a Baldrige was awarded to IBM for design and development of the midrange AS/400 mid-size computer. Unfortunately, at introduction, IBM found the market for this larger computer had dwindled in favor of the smaller, personal computers that people typically use today. In 2003, Globe Metallurgical, one of the first companies to win the Award, also filed for bankruptcy. Further, a hypothetical stock portfolio of Baldrige Award winners “beat” the S&P 500 for nine years … until 2002. That year the portfolio lost 34% of its value, as compared to a 48% increase in the S&P 500. 
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The Deming Prize--The Deming Prize has been awarded annually since 1951 by JUSE, the Union of Japanese Scientists and Engineers
, an organization at the heart of quality management in Japan. The Deming Prize is the oldest quality prize in the world as well as the most prestigious quality prize in Japan. Deming prize winners are expected to meet remarkably high expectations in a large number of areas such as quality policies, employee involvement in the organization of quality, use of statistical quality techniques, systematic handling of standards, empowerment and training of employees, methods of customer satisfaction, quality assurance through process control, environmental protection, use of the PDSA cycle, quality circles, and tangible effects such as cost and profit as well as intangible effects.
 There are several categories for the Prize, including factories, small companies and individual citizens. 
In 1989, Florida Power & Light (FPL) became the first American company to win the Deming Prize.
 FPL’s quality initiative resulted in many performance improvements:
· Using root cause analysis, meter readers determined that one root cause of meter reading difficulties was due to aggressive dogs in home owner’s yards. The readers began to carry binoculars for reading meters from a distance. The time required for meter reading was substantially reduced.

· Line repairmen performed root cause analysis to improve line downtime. They determined that a significant root cause of downed lines was fallen branches. This was because tree branch trimming was not scheduled based on the rate at which branches grow, but rather were being trimmed in rotational order. The repairmen developed a new trimming schedule based on the different growth rates of the trees, trimming branches of faster growing trees more often. Line downtime was reduced by almost half. 
Unfortunately, when the next President took the helm of FPL, he found that quality principles (such as worker empowerment) conflicted with his traditional, “top-down” management style and so he dissolved most of the company’s quality initiative. 
Shingo Prize for Excellence in Manufacturing
--The Shingo Prize for Excellence in Manufacturing recognizes companies for excellence in process improvement, quality and customer satisfaction through implementing lean and just‑in‑time methods, eliminating waste, achieving zero defects and continuously improving. The Shingo Prize is named for Shigeo Shingo, an industrial engineer who worked with Taiichi Ohno at Toyota as it developed the modern manufacturing practices often referred to as the Toyota Production System. The Shingo Prize has been awarded since 1989 and is administered by Utah State University. Individual states are now presenting Shingo Prizes; the North Carolina Shingo Prize is administered through the Industrial Extension Service of North Carolina State University.

Quality prizes have emerged in many other regions throughout the world. For example, the European Quality Award
 has been awarded by the European Foundation for Quality Management
 since 1992.

Kano's 'Delightful Quality' Model

In the late 1970s and early 1980s, while consulting Konica, Noritaki Kano delineated two major types of quality.
 Kano’s work was almost certainly influenced by Herzberg's Two Factor Theory (or, alternatively, Motivation‑Hygiene Theory), introduced in a 1959 book and popularized by a 1968 Harvard Business Review article: 
Expected quality delivers that which the customer expects and assumes (Example: casino customers expect clean restrooms.). If the customer DOES receive expected quality, it does little to affect his/her perceptions …he “expects and assumes” this type of quality. On the other hand, if a customer DOES NOT receive expected quality, he/she will be motivated to reject the product (Example: “Look at this filthy restroom … and there’s no toilet paper. I’ll never stay at this casino again!”). Expected quality, therefore, contributes much more to customer dissatisfaction than to customer satisfaction. Alternate terms for expected quality include assumed quality, stay-on quality, order qualifiers and must-be quality. 
Delight quality delivers that which the customer DOES NOT expect or assume (Example: “Wow, I just love this casino … their restrooms have newspapers, chandeliers, fresh flowers, gold-plated fixtures, air that smells like fresh-cut roses, free mouthwash & cologne and an attendant to hand me towels!). If a customer DOES receive delight quality, he/she will be motivated to select the product … he did NOT expect this type of quality and so is delighted to receive it. On the other hand, if a customer DOES NOT receive delight quality, it does little to affect his/her perceptions …he/she didn’t expect to receive it. Delight quality, therefore, contributes much more to customer satisfaction than to customer dissatisfaction. Alternate terms for delight quality include latent quality (ie, fulfilling latent needs), turn-on quality and ‘wow’ quality.
The only real difference between Herzberg's Theory and Kano’s Model is that Herzberg is speaking of how workers are motivated/satisfied by the conditions of the work environment (ie, by the nature of the bathrooms at their workplace) while Kano is speaking of how customers are motivated/satisfied by the quality of the purchased product (ie, by the quality of the bathrooms during the casino ‘experience’ they purchased). Further, there just doesn’t seem to be a whole lot of difference between Kano’s Model and the concept of “order-winners versus order-qualifiers” that was “introduced” by Terry Hill of the very, very prestigious London Business School in his 1997 textbook Operations Strategy.

According to Kano's model, quality requirements must be fulfilled in order … the customer must be given expected quality first, then delight quality. It is of little use to try to delight restroom customers with newspapers and cologne … if there’s no toilet paper. In that sense, Kano’s model also bears a similarity to Maslow’s Hierarchy of Needs Model, where an individual’s basic physiological and safety needs (such as food, water, shelter and warmth) come before higher-level esteem & “belonging” needs (such as friendship, family and respect).
 
Costs of Quality (COQ)
For most of the 20th Century, most Western managers assumed that it costs more to deliver a product of higher quality (than one of lower quality). At first blush, such a line of thinking looks reasonable. Wouldn’t it seem that higher quality would require more carefully crafted materials, higher skilled labor, more talented product designers, greater process precision, more inspection and so forth, all of which would raise costs? It turns out, however, that the interaction between quality and cost is a good bit more complicated.

Joe Juran devoted the first forty-one pages of the first edition of his Quality Control Handbook (1951) to a discussion of the economics and costs of quality. It included statements such as:

· “In numerous instances a design is both better and cheaper than some other design … by simplifying the design, [using] fewer parts and [subjecting] them to fewer operations.”

· “To improve quality … requires that fewer defects be produced … this means less scrap, fewer reworks, less sorting [out of defects], etc. … shop costs go way down.”

· “The fewer defects made in the shop, the fewer there are to go on to the customer. In this way, customer complaints also go down.”

· “It is possible to fail in business even though quality of product is good. However it is not possible to stay in business if quality is poor … unless one has a monopoly.” 

· “Quality makes sales.” “The value of a good reputation for quality is unbelievably high. To the sales force, a good quality reputation is a matchless tool for competition.” “Quality of product is thus a weapon of competition.” 

· “ ‘Gold in the mine’ … what current costs would disappear if all defects disappeared? … material scrapped … [costs] to effect repairs on salvageable product … burden arising from excess production capacity necessitated by defectives … excess inspection costs … investigation of causes of defects … discounts on ‘seconds’ … customer complaints … delays and stoppages caused by defectives … customer goodwill.”

In essence, Juran made the argument that high quality reduces cost, increases revenue and is a minimal requirement to stay in business for the long-term. He presented and updated this discussion at the beginning of the second edition (1962) and third edition (1974) of his Handbook as well.

In his 1951 book, Juran, on page 30, states there are four types of quality costs:

· The basic costs to make a product meet specification

· Inspection in its various forms; sampling, sorting

· Quality control

· Avoidable costs (costs 1, 2 and 3 are unavoidable); “gold in the mine”

In 1957, W. J. Masser of General Electric authored an article in which he modified Juran’s types of quality into:

· Prevention costs—costs that keep defects from occurring in the first place, such as precision equipment

· Appraisal costs—costs from formal evaluations of product quality, such as inspection

· Failure costs—costs that arise from defects, such as scrap, rework, customer complaints, etc.

Quality guru Phillip Crosby cited Masser’s three types in his 1979 book Quality is Free (at pages 123‑124).

In the third edition of his Handbook (1974), Juran expanded Masser’s list into four types:

· Prevention costs—costs that keep defects from occurring in the first place, such as precision equipment

· Appraisal costs—costs from formal evaluations of product quality, such as inspection

· Internal failure costs—costs of defects inside the company, such as scrapped materials

· External failure costs—costs of defects outside the company, such as a warranty claim

The American Society for Quality adopted this four “costs of quality” typology into its common practice. 
Notice that, of the four types, only prevention costs can rise as quality improves. The other three types of costs will decrease as quality improves … and they will rise as quality declines. The list is robust. For example, it has been pointed out that environmental disaster costs (such as monies spent to clean up after the Exxon Valdez Alaskan oil spill) are essentially external failure costs resulting from poor quality.

In Quality is Free, Phillip Crosby synthesized and “boiled down” the existing understanding of the costs of quality into lay terms with easy-to-understand truisms that appealed to corporate executives such as:

· “It is always cheaper to do the job right the first time.”

· “The cost of quality is the cost of doing things wrong. It is the scrap, rework, service after the service, warranty, inspection, tests and similar activities made … by problems.”

· “Every penny you don’t spend on doing things wrong, over or instead … becomes half a penny right on the bottom line.”

· “Think of where your company could be if you completely eliminate failure costs.”

· “It is much less expensive to prevent errors than to rework, scrap or service them. The expense of waste can run as much as 15 to 25 percent of sales, and in some companies it does.”

· “There are millions of products produced every day that don’t wind up in court.”

Hopefully, 21st Century Western managers will better understand that quality is not too expensive to produce, but rather it’s too expensive NOT to produce it !

Shingo Methods

Shingo is associated through his books with several well-known operational concepts including:

· Single Minute Exchange of Dies (SMED)—In the late 1940's, Detroit automobile factories needed a full day of downtime to changeover a sheet metal stamping machine in order to stamp out a different automobile body part such as a fender or quarterpanel. The major effort in a changeover was to remove and install new "dies," the metal stamps that pressed the metal into shape. SMED is a set of techniques for reducing the changeover downtime required for changing dies. SMED methods probably caused the more general use of reduction of changeover downtime throughout manufacturing.

· Zero-Quality Control (ZQC)—ZQC is a method that advocates a combination of "100% source inspection" (an alternate term for "quality at the process") and poka-yoke in order to reduce defects and to reduce the need for statistical quality control methods such as control charts.

· Non-Stock Production—The intent of non-stock production methods is to, in so much as possible, make-to-order rather than make-to-stock. The concept of non-stock production is very closely related to the concepts of kanban and "pull" systems.

Six Sigma

Six Sigma is a quality philosophy that originated in the mid-1980s at Motorola. Motorola’s Chairman, Bob Galvin, decided to commit the company to the practice of quality, but the company struggled with how to consolidate the various aspects of quality philosophy into unified action within the company. Eventually, Motorola decided to focus their quality effort on defect reduction, specifically to set the goal of a 99.9997% quality level, equivalent six sigma to the right of the mean in a normal curve … or, said another way, to 3.4 defects per million units. Motorola engineer Jim Smith coined the term “Six Sigma” to represent this corporate focus and Motorola eventually trademarked the term. The goal of Six Sigma is ambitious. For example, a three-sigma quality level (99.73% quality level or approximately 67,000 defects per million units), would tolerate two incorrect landings/takeoffs at each U.S. airport per day; a six-sigma quality level would tolerate an incorrect landing/takeoff at all U.S. airports only once every ten years. 
Since ‘the early Motorola days,’ the Six Sigma body of knowledge has been expanded by its advocates to embrace many of the other common aspects of general quality methodology (in slightly altered forms, likely to avoid any legal issues). For instance, in lieu of the Deming PDSA Cycle, Six Sigma philosophy advocates a cycle of “Define, Measure, Analyze, Improve, Control.” Expertise in the Six Sigma body of knowledge is acknowledged by the title of “Six Sigma Black Belt.“ Six Sigma Black Belt training and certifying is performed by both for-profit organizations (such as Six Sigma Academy) as well as by not‑for‑profit organizations (such as the American Society for Quality).
Customer-Oriented Quality Concepts

Voice of the Customer (VOC)--Companies are often cautioned to include "the voice of the customer" in its policies and planning, to pay close attention to customer needs and preferences. VOC is essentially an alternate term for the concept otherwise referred to as "customer-driven," "customer‑focused," or "customer‑centered."

Customer Retention--Companies are recognizing that it is often less expensive to incur costs in order to retain a well understood and desirable customer than to incur costs associated with losing that customer as well as the costs associated with acquiring a replacement customer … who may not be as well understood or desirable. Under this perspective, for instance, a portion of advertising costs can be viewed as an expense incurred due to a lack of customer retention. Many companies are beginning attempts to measure their rate of customer retention.













� 	http://www.iso.ch


� 	http://www.asq.org/standcert/9000.html


� 	http://www.asq.org


� 	http://www.asq.org/teamwork/


� 	http://www.apqc.org


� 	http://www.eoq.org


� 	http://www.quality.nist.gov


�	The reader may be justly concerned that the United States Government's National Award for Quality, intended to promote quality, does not award in the category of government.


� 	http://www.juse.or.jp/e-renmei/e-r-4.htm


� 	Details of the Deming Prize Criteria are found at:  http://deming.eng.clemson.edu/pub/den/deming_juse#crit


� 	A list of all Deming Prize winners is found at:  http://deming.eng.clemson.edu/pub/den/deming_prize3.htm


� 	http://www.shingoprize.org


�  http://www.ies.ncsu.edu/ncshingo/


� 	http://www.efqm.org/award.htm


� 	http://www.efqm.org/


� 	http://www.asq.org/pub/qmj/past/vol12_issue3/qmjv12i3lofgren.pdf


� 	Actually it was five types of quality, but I am simplifying the Kano Model for you here in this lecture note.


� 	Dr. Hill introduced the whole whoppin’ field of study called operations strategy just all by himself via this textbook, don’t cha know?


� One source for further discussion of Kano's model is The Leader's Handbook, Peter Scholtes, 1998, pages 67-68.
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