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What is Quality?
Business Week, in a special January, 1992 issue titled "The Quality Imperative," noted that, "Quality, in short, may be the biggest competitive issue of the … 21st Century." And, indeed, the collapse of the major Western automobile companies under decades of onslaught from quality manufacturers such as Toyota and Honda proves that to be the case. The health care industry and many legacy airlines are also in crisis, largely due to poor quality. Most legacy airlines entered the 21st Century in or near bankruptcy, constantly bumping passengers holding valid tickets,
 constantly losing or damaging handled baggage,
 routinely cancelling flights, departing and arriving late far too often … and flying cabins that are ever more dirty and odorous.
 Meanwhile, younger airlines (such as JetBlue, AirTran and Midwest) provide a much higher quality flying experience, often at much lower prices. The costs of delivering health care, the monetary damages awarded in medical negligence law suits and the chances of injury or death resulting from poor quality health care are all skyrocketing out of control. Each year 2 million hospital patients contract an infection from their hospital and 100,000 of them die of it; an additional 100,000 people die each year in hospitals due to outright medical errors such as accidental overdoses, mis‑diagnoses
 and blatent ignoring of patients and their symptoms.
 In this century, quality has rapidly emerged as a minimum requirement for doing business, as a driver of profits (rather than a driver of costs) and as a major competitive advantage and strategy.
Yet, despite its importance, the concept of "quality" lacks a single, precise, recognized definition. That is probably because quality, in its essence, is a philosophy, and a philosophy is not easily or concisely defined. Quality is a state of mind in which a person aims to complete his/her tasks as correctly as possible, and more correctly than in the past, before other concerns, in the belief that, in the long run, doing so will proide the best outcomes possible. Specific quality practices, rules or techniques are merely tools that help to accomplish that philosophy. 
Author Robert Pirsig states that "even though quality cannot be defined, you know what quality is."
 David Garvin
 of Harvard Business School
 states that quality has eight dimensions:  performance, features, reliability, conformance, durability, serviceability, aesthetics, and perceived quality. In my opinion. product quality usually refers to one or more of the following three major attributes:

Satisfying
A quality product satisfies the customer. Alternate expressions include "making exactly what the customer wants and needs," "quality defined by customer preference," "user‑based quality," “(products that contain) the voice of the customer,” and "customer‑driven quality."

Error-free
A quality product is made perfectly and exactly as is it supposed to be made. Alternate expressions include "conformance to specifications," "fitness for use," "zero defects," "free of deficiencies," "certainty of output," "measurement-based quality," "attribute quality," and "manufacturing‑based quality."

Valuable
A quality product is sold at a fair price, as compared to what it is worth. Alternate expressions include "price-performance quality," “worth-based quality” and "value-based quality."

In reality, all three of these attributes are customer driven:  Customers determine how satisfied they are and how valuable a product is to them, specifications are merely an attempt to describe how a product should be made in order to satisfy customers, and it is customers who prefer (and set tolerances for) error-free products. While it is clear that quality is, in a broad sense, defined in terms of customer requirements, it is the difficulty in determining exactly what those customer requirements really are that makes designing and delivering a quality product so difficult. Consider: 
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Customers have requirements they refuse to articulate. Customers often begin their retail service encounter by stating that they “are just looking” and so sales associates must extrapolate from their behavior what the customers actually require. Medical patients in denial refuse to reveal symptoms to their doctors. Dissatisfied restaurant patrons quietly leave, never to return. In a variety of circumstance, it is difficult to obtain any customer requirement information whatsoever.
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Customers articulate mere desires as true requirements. Customer feedback indicates that more than a few automobile buyers claim to need the performance of a Ferrari 575M Maranello. The truth of the matter is, of course, that very few people actually require 515 horsepower, the ability to go from 0-to-60 in four seconds or a speedometer that reads over 200 miles per hour. Automobile manufacturers must determine what the true requirements are … and to what extent they will include such non-required desires … in order to present the target customers with a vehicle they will perceive as a quality automobile.
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Customers have requirements they do not articulate since they do not realize they have them. Companies routinely develop and market products that customers did not realized they needed until they saw them. The copier machine, the fax machine and the personal digital assistant are but three examples. On this topic quality expert W. Edwards Deming said:
“The customer doesn't always know what he wants. He makes a choice. He does not see his future needs. The customer's expectations are only what you and your competitors have led him to expect. He is a rapid learner, but he does not foresee what he might need. No customer asked for electric lights. No customer asked for photography. No customer asked for telephones.”

SYMBOL 183 \f "Symbol" \s 10 \h
Customers will articulate requirements that are, in fact, not requirements at all. American Airlines removed seats in its planes to provide more legroom, something that passengers consistently listed on surveys as one of their priorities in selecting a particular flight. Removing the seats reduced the revenue each flight generated and so ticket prices had to be slightly increased. American promoted the change with a major television advertising campaign showing the physical removal of the seats. However, American soon discovered that, despite what passengers said, they tended to select flights primarily on cost. After several years, American quietly and discreetly reinstalled the seats.
 Makers of ladies’ hair nets back in the 1940s eventually saw most of their customer base erode. Ladies said they wanted better hair nets … but they really wanted the better hair control they eventually achieved with hair spray. Everyone raved at the auto shows when Ford showed its “retro” Thunderbird … but they languished on dealership lots.
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Customers will articulate requirements better off left unfulfilled. Removal of mechanical, automatic seat belts in automobiles and child-proof caps on medicine bottles are just two customer requirements that safety experts would agree should not have been met. The seat belt chime in a Toyota can be turned off … but Toyota is adamant about not telling customers how to do so. Again, companies must decide which features should be included—despite the voice of the customer—in order to deliver a quality product.
So, again, it is the determination of customer requirements—much more so than the lack of manufacturing, service or technical know‑how—that makes delivering quality such an arduous task. 
Deming recognizes all three attributes of a quality product, as well as the difficulty inherent in defining customer requirement, within his statement that "the difficulty in defining quality is to translate future needs of the user into measurable characteristics, so that a product can be designed and turned out to give satisfaction at a price that the user will pay.”
 Besides the difficulty in determining customer requirements, this “translation dilemma” also poses another problem. The more precisely those measurable characteristics are defined, the less encompassing they are in terms of the requirements of the customer. For example, an automobile company might, after due consideration, translate the customer requirement for “a comfortable driver’s seat” into the specific characteristics “seat that heats to 90 degrees in three minutes” and “seat that has a motorized adjustment forward and backward.” That’s pretty specific … now the company knows exactly what to manufacture … but it leaves quite a bit out too. What about lumbar support, up-and-down adjustment, air-conditioned seats? The word “comfortable” covers a lot of ground, more than the longest list of features ever could. As soon as the you get specific about what a comfortable seat is … well, you are probably leaving something out. On the other hand, if you AREN’T specific, well, then you don’t know exactly what it is you are supposed to manufacture! And that is the dilemma … you have to be specific, but when you are, it is very easy to be wrong and/or not sufficiently inclusive.
While it is unlikely there will ever be a precise definition of quality, any enduring definition would likely have to include the identification, alignment,
 translation and satisfaction of customer requirements.

Quality Pioneers/Leaders

A number of leaders of quality emerged during the last half of the 20th Century. They, and some of their major contributions, are listed below. (Please note that there is some disparity in the literature as to "who is credited with what," however the information presented here is not especially variant.)

W. Edwards Deming
 
W. Edwards Deming is the individual most influential in the rise of quality as a operations technique and a management philosophy during the 20th century. He earned a Ph.D. in mathematical physics in 1928 from Yale University, and in the 1930's worked for and mentored under Dr. Walter A. Shewhart at the Hawthorne Works Western Electric plant in Chicago, better known for the "light-manipulating" experiments and Elton Mayo research conducted there. Shewhart and Deming advocated a rigorous, statistical quality approach to management, who, not surprisingly, took little interest. Essentially, Western Electric had been mass producing large quantities of their singular telephone product—like Ford's Model T, offered only in black—and so most quality problems had been long resolved. [ Western Electric management once considered ways to get people to replace the old cliché "like two peas in a pod," with "as alike as two Bell telephones." ]  In fact, during this time, their approach found little support from American management in general. Deming was among the American operations experts that tutored Japanese managers during its reconstruction after World War II, managers who appreciated and implemented his operational and managerial perspective. In 1951, Japan named its national quality award 'The Deming Prize.'  From the 1950's through the 1990's, Deming consulted with a ever-growing, worldwide practice, with manufacturing companies, hospitals, government agencies—and even the telephone company that had once shunned his approach—as clients. Only after a 1980 NBC broadcast that highlighted his teachings, was Deming's advice was avidly sought in America. More than once, when Deming was asked by executive clients to identify their company's main problem, he promptly them sent a formal letter, identifying them as the problem. This was because Deming claims that no less than 94% of all quality problems are caused, not by labor, but by the system that management requires labor to work within. This perspective makes everyone, especially top management, responsible for quality, as only top management can 'change the system;' Deming says that "management cannot delegate its responsibility for quality." Deming's consultations at Ford during this period laid the foundation for their "Quality is Job 1" mission. He authored two major books that presented his teachings and philosophy to American management: Out of the Crisis (1986), and The New Economics for Industry, Government, Education (1991). Deming also held a faculty position at NYU's Stern School of Business at New York University
 for 46 years, and traveled heavily giving his popular four-day presentation that advocated his principles in a "common-sense" style. Deming continued to travel to present—accompanied by his doctors as his health failed—until he passed away in December, 1993 at the age of 93. A few of Deming's major contributions include:

14 Points for Management 
 

While Deming's teachings were broad, several are especially noted. Deming is probably best known for the Fourteen Points for Management he listed in Chapter 2 of his 1986 book, Out of the Crisis. His points are intended to help Western organizations increase quality and productivity:
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. Ensure that the organization never wavers from the mission of continual improvement for competitive advantage.

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. American managers must recognize that their century-old methods are failing and accept their responsibility as leaders for effective change.

3. Cease dependence on (final) inspection to achieve quality. Eliminate the need for (final) inspection on a mass basis by building quality into the product in the first place. Prevent the waste of lost money, materials, labor, and opportunity by doing it right the first time. Inspected-in quality has high costs. A single quality problem causes more problems, and becomes embedded in the product, as it moves down the line. By the time a problem is discovered, it may have reoccurred many times, and, since workers are not directly responsible for the quality of their own work and are rewarded instead on quantity, there are far more problems to discover. Deming stresses prevention over detection of quality problems; "build in high quality, not inspect out poor quality."  He states that quality control is best controlled at the process and that quality is best improved by studying and changing production processes. Deming advocates a systematic approach termed statistical process control that employs Control Charts, one of The Seven Tools of Quality.
4. End the practice of awarding business on the basis of price tag. Instead, minimize total cost. Move toward a single supplier for any one item, on a long-term relationship of loyalty and trust. Let loyalty and trust minimize your total costs in the long run.

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

6. Institute training on the job. Western management traditionally provides its workers little training. The assumption is that the job is unskilled and that the worker will just learn things “OTJ.” (On the job.) In the 1980s, GMs typical approach was simply to place the new worker alongside the worker he was going to replace for three days… on the fourth day, the job “was theirs.” Compare that posture to the following comment from Toyota’s January, 2004 Hot Sheet magazine: “Before new Toyota Production System members can begin working on the assembly line, they have to complete at least 200 hours of training and education. TPS is critical to high quality, so team members don’t work on a new vehicle until they are skilled in the procedures and techniques that make Toyota cars so great.”
7. Institute leadership. The aim of supervision should be to help people and machines and gadgets to do a better job. Supervision of management is in need of overhaul, as well as supervision of production workers. Evaluating numerical measures is not managing. MBO (management by objectives) is not managing. Managers should lead the change that creates a culture and a reward system that helps people do a better job.

8. Drive out fear, so that everyone may work effectively for the company. Workers that fearful of retribution or job loss cannot do anywhere near their best.

9. Break down barriers between departments. People in research, design, sales, and production must work as a team, to foresee problems of production and in use that may be encountered with the product or service. Production, marketing, engineering, research, etc. must work together—not be measured and rewarded separately within 'functional silos'—for the company to succeed.

10. Eliminate slogans, exhortations, and targets for the work force 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 work force. Since, workers do not have the authority or ability to change the underlying system that causes most problems, these will just further frustrate and alienate them. Instead of managing by targets and numbers, manage by leading workers to constantly improve.

11. Remove barriers that rob the hourly worker of his right to pride of workmanship. The responsibility of supervisors must be changed from sheer numbers to quality. Supervisors should be evaluated on quality, not quantity.

12. Remove barriers that rob people in management and in engineering of their right to pride of workmanship. This means abolishment of the annual or merit rating and of management by objective. Management should be evaluated on quality and leadership, not given merit raises based on MBO.

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 Red Bead Experiment
Deming used a simple and persuasive experiment in his seminar to demonstrate how management efforts can be misdirected by evaluating employees on quantity output. Several thousand beads are placed in a open tray; 80% white beads, 20% red beads. An "employee" is given the job of selecting white beads from the tray. Red beads are unacceptable to the customer. The beads are thoroughly mixed while the employee is blindfolded. The employee selects 50 beads, and the number of red and white beads selected is recorded alongside the employee's name. The beads are then returned to the tray, and the process is repeated for a number of employees. Deming would play the role of factory manager, “chewing out” and firing those employees who turned more red beads than the other workers too often—and giving praise and raises to those that turned in fewer red beads than the other workers. At the end of the experiment, Deming would find he had fired almost all of his workers and yet, still, factory performance was basically unchanged.
Here, the system, not the employees, is at fault. Employees cannot avoid red beads. Since the selection of red beads is random, in the long run, employees will select 20% red beads. Common (or statistical) variation within the selecting process, however, will cause differences from one employee to the next. Almost every employee's red bead count will fall within a range that can be calculated beforehand using basic statistics. The production performance of every employee, therefore, is actually controlled by the system within which they work. It would be a waste of management effort to focus on production standards and variances (to find out why Sandy "produced" only five red beads while Sunny "produced" ten red beads) to improve performance. “Ranking” employees based on their performance is a meaningless and erroneous exercise.
 The selecting system ensures (without error) predictable red bead output, despite the efforts of any individual. Better that management examine the system to determine how it can be changed so that all employees can select fewer red beads.
 Based on the red bead experiment, should managers or academics really be surprised that Japanese modern operational methods significantly improve production with either Japanese or American workers?

The Deming Cycle 

On page 88 of his 1986 book, Out of the Crisis
 and on page 131 of his final book, The New Economics for Industry, Government, Education,
 Deming describes a simple four-step process for continuous improvement of quality that he learned from Shewhart. Deming refers to it as the Shewhart Cycle, the Japanese call it the Deming Cycle, others call it the PDSA Cycle, PDCA Cycle or the Deming Wheel.

SYMBOL 183 \f "Symbol" \s 5 \h
Plan—Develop a plan for improvement.
SYMBOL 183 \f "Symbol" \s 5 \h
Do—Execute the plan, first on a small scale.

SYMBOL 183 \f "Symbol" \s 5 \h
Study--Evaluate feedback to confirm the effectiveness of the plan.

SYMBOL 183 \f "Symbol" \s 5 \h
Act—Make the plan permanent.
As indicated by the arrows, the cycle is continuous. At the completion of one cycle, another plan for even further improvement should be developed.

The typical approach for new product test marketing follows the PDSA Cycle. Management believes they can increase their corn chip market share by [ PLAN ] selling a chocolate-covered version of their corn chips. They test market [ DO ] the chocolate-covered corn chips in Des Moines, Las Vegas and Peoria. Management reviews the test market data [ STUDY ] and conclude that people will love chocolate‑covered corn chips. Accordingly, they [ ACT ] roll-out chocolate-covered corn chips in their product line-up nationwide. Had the test market data indicated that people hate chocolate-covered corn chips,
 then management would GO BACK TO construct a new PLAN for increasing market share. Basic scientific method—formation of hypotheses, data collection and analysis, followed by conclusion—is similar to the Deming Cycle.
Unfortunately, people all too often presume their plan will work and proceed directly to the act phase of the cycle. Said another way, they will develop a plan for improvement, then immediately make the plan permanent, without any test data to confirm the correctness of the plan.
[ Discussion continues, and bibliography found within, Part 2 ]
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�	Airlines routinely “overbook” their flights, ie, sell more seats than are actually available, in anticipation of some passengers not showing up. This allows the airlines to minimize the loss of revenue. When too many passengers DO show up, if needed, the airlines simply “involuntarily bumps” some of them from the flight.





�	In 2005, Delta reported to the Department of Transportation that it lost 573,419 pieces of baggage. Airlines typically find 80% of lost luggage … eventually. Most airlines now limit their maximum liability to $250 per lost or damaged bag within its “contract of carriage,” ie, the terms you agree to when you buy the ticket.





�	Deep cleaning of cabins, once a monthly event, has been cut back to once every one to two years, to avoid expense. Offensive odors have increased due to 1) passengers bringing food on board, as airlines avoid the expense of providing meals and 2) the decreased use of fresh air from outside the airplane, which is more costly to provide than recirculating the same air over and over again … which means a passenger is far more likely to catch a cold or flu from other passengers.





�	Over 15% of all diagnoses made by doctors are incorrect. See How Doctors Think, Jerome Groopman, MD, 2007.





� 	Medical error is the fourth-leading cause of death in this country. Such errors kill more Americans each year than AIDS, auto accidents or guns. The associated excess costs each year are $29 billion.


�.	This is referred to as a "transcendental" definition of quality. In this case, the adjective transcendental refers to that knowledge with can only be known through the context of the individual’s own perception.





� 	� HYPERLINK http://www.hbs.edu/research/summaries/dgarvin.html ��http://www.hbs.edu/research/summaries/dgarvin.html�





� 	� HYPERLINK http://www.hbs.edu/ ��http://www.hbs.edu/�





�	within the PBS television special The Deming of America, 1990.


�	American's "More Room Throughout Coach" (MRTC) promotion began on February 3, 2000, and ended on October 20, 2004. See http://web.archive.org/web/20000622141809/www.amrcorp.com/news/feb0300.htm.





� 	Out of the Crisis, 1986, p. 169.





� 	That is, to adjust (or align) the customer’s expectation “with reality” when it is not “in line” with true requirements.


� 	http://www.deming.org/theman/biography.html , http://caes.mit.edu/deming/about-deming.html





� 	http://www.stern.nyu.edu/





� 	http://www.deming.org/theman/teachings02.html





� Education does not have to be “business related” to benefit a business. The liberal arts contribute much to making a more productive employee. Your computer screens and printouts have different serif, sans serif and  proportional fonts because Steve Jobs, the designer of the Apple MacIntosh computer, took a calligraphy class in college … long before he knew what a computer was.





� This is just one of the reasons that Deming was not keen on ranking. Here is another. Suppose your company has a policy of ranking, and then firing the bottom 25% of, employees, so as to “get rid of the deadwood.” Currently you manage a deparment that has four employees—Einstein, DiVinci, Galileo & Mozart. The policy requires you fire one of these people as “not good enough.”





� 	An example from a film: In Trading Places, Eddie Murphy easily replaces Dan Akroyd as a Wall Street executive. It is the system that creates the successful executive, not the individual within it.





� 	http://caes.mit.edu/deming/ootc.html





� 	http://caes.mit.edu/deming/tne.html





�	Although they might like chocolate-covered potato chips. Ben & Jerry's once built a ice-cream flavor called "Late Night Snack," containing them … and caramel. It was suggested by the host of Late Night With Jimmy Fallon.
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