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 Foreword


The incredible growth of world-wide competition in the past 30 years, led first by U.S., then German and then Japanese companies, has shaken modern business to the very core. People around the world, especially Americans, have access to the best possible products at continually decreasing relative costs.

Industry after industry struggled with the onslaught of high-quality, reasonably priced products from Japan, Europe, Southeast Asia, and now China. Industry after industry in America collapsed. Many high-tech products are no longer made in the United States, or made by American companies in the United States, or made by American companies at all.

But some leading American companies have shown clearly and dramatically that it is possible to make things virtually without error, with few failures over time, at increasingly competitive prices. In the past 15 years we have seen companies reduce defects by 10 times, by 100 times. We have seen a company that used to take six weeks to manufacture a high-tech device now take the order, custom-design hardware and software, produce, and ship it in 1 hour and 45 minutes.

Finally, someone with both the experience and the necessary skills has taken the time to document the tumultuous times of the past 15 years of America’s quality revolution. Jeremy Main has an unusual skill of writing clearly and engagingly about complex topics—and total quality management is a most complex topic.

Although there is definitely no shortage of books on quality management, unfortunately most fall into two categories, neither of which is fully useful. The first category consists of easy-to-read, entertaining collections of quality anecdotes. Inspiring perhaps, these quality “lite-bites” may leave the reader eager to get started but unsure of what to do and even less sure of how to do it.

In the second category you find well-meaning but often turgid books explaining in great technical detail the tools and methods of total quality, and even the road maps for change. Written by quality professionals or senior executives describing their own experiences, these books often overwhelm, frequently confuse, and sometimes mislead even the most dedicated reader.

Juran Institute recognized the need to create an objective documentation of America’s quality revolution and, as it happened, that is just the kind of book Main wanted to write.

In Quality Wars Main has broken new ground. He covers major events that have transformed the management of business in fundamental ways. He describes them with a brisk, almost novelistic pace that sometimes leaves the reader breathless, but never bored or confused.

The breadth of topics Main covers is staggering. He starts with the beginning, sometimes emotional experiences that pushed many companies into action. He follows with a chapter on the leaders, what they did, and what they think now about their mistakes and successes. The author continues with a wonderful chapter, “The People: How Hard It Is.” He then goes into intriguing detail to explain the rediscovery of the customer and the almost fanatical customer focus emerging across the country.

Main examines the tools of quality management, a subject most unusual for a book of this type. He pulls no punches here. After reading so many books by tools salespeople, I am delighted to see proponents and opponents given equal time and to see both the values and the misuses highlighted and discussed.

He then comes back for a second pass, this time in more depth. By devoting a chapter to each of several critical industries, Main allows himself time to explore the specific changes in the management of specific companies. He starts, naturally enough, with the automakers. These companies have been shaken to their very cores by incredibly strong competitors. In this chapter, Main’s many years at Fortune shine through. The coverage is thorough but fresh. New insights jump off every page.

Main follows with two intriguing chapters on the pacesetters—the true leaders of the quality revolution—and the fumblers—those hard-working, well-intentioned companies who somehow lost their way. For many readers, the lessons of failure may be painfully familiar. For others, the lessons may come just in time. If you have no time to read anything else, read these two chapters. If you do, I’m sure you’ll quickly go back and read the rest.

The author concludes with chapters on the railroaders, service companies, the professions, and even government. He describes a wonderful variety of approaches, of philosophies, but an even more wonderful wealth of similarities, of commonalities, of willingness to learn from each other.

Much has happened to American industry in the past 15 years—and to Canadian, and Mexican, and European, and Australian industry—and on around the world. Better than anyone else, Main has captured the essence of this quality revolution and packaged it so we can understand it. The book is about change:
  	Change based on modern statistical methods and a revolutionary concept called total quality management.
 	• Change that yields incredible reductions in waste, that results in a new respect for the customer, that draws out the creativity and ability of every member of an organization. 
 	• Change so profound that a new CEO announces he will not focus on short-term profits despite intense pressure to do so from institutional investors because he must also serve customers, suppliers, employees, and the community. 
 	Change so surprising that three second-graders serve on a quality improvement team with teachers, administrators, and custodians to improve recycling in their school. 
 	Change so unexpected that members of Mustang clubs throughout America participate with Ford in the design of a new model, working by fax and E-mail with a design team that includes suppliers, machinists, assemblers, market researchers, and engineers. 
 	Change that has spread through manufacturing companies and services around the world and now is beginning to impact our hospitals, our local, state, and even federal governments, and our educational systems. 
 	This book describes the key events, players, concepts, and methods that have created so much change and provides an extremely useful guide for others embarking on the same journey. 
 

A. Blanton Godfrey
 Chairman and CEO
 Juran Institute, Inc.


Preface


This is not a how-to book or a book of theory. Nor is it an evangelical treatise or an act of worship. Too many books of those kinds have already been written by the advocates of what is known most generally as total quality management or TQM. They sometimes damage their case with an excess of zeal. They have seen how well TQM works, and they cannot wait to convince you, and they forget to talk about the failures and frustrations. What I have set out to do is to tell stories about companies and other organizations in the United States that have adopted some version of TQM. TQM is tough because it is not just a way of delivering better products and services; it is also a way of changing how we think, work, and relate to other people. It involves improving everything an organization does. Therefore it is stressful and demanding, full of surprises and problems, constantly challenging—especially for the CEO, who has to learn to lead in a new way. It has turned out to be one of the most difficult and rewarding realignments ever attempted by American business. Some companies have achieved levels of quality unimaginable a few years ago. Many have been disappointed. Adopting TQM amounts to much more than the formal steps that the text-books outline. It seemed to me that to tell these stories, and to tell them as much as possible in the words of the crucial players, the CEOs, might be both useful and interesting.

The academic might be inclined to sniff at my approach as merely anecdotal. However, through these stories you might get closer to the reality of total quality management than you could through any number of surveys, theories, theses, symposia, and texts. Sometimes examples teach more than theory.

Quality boffins may be surprised to find that there is not a chart, diagram, graph, table, or other illustration to be found in this book. Most books on this subject are full of graphics. The practitioners of TQM seem to be unable to express themselves without propping themselves up with slides, blackboards, or illustrations. I cannot begin to count the number of diagrams purporting to explain some theory of quality or other that I have studied from every angle and found meaningless or just dressing on a banality. Here, in this book, the reader will find unadorned thought, fact, and interpretation and, therefore, my shortcomings will stand in plain view.

I regret that I could not tell more stories. I should have said more about Corning, General Electric, and Procter & Gamble, and have written about American Express, Federal Express, Harley-Davidson, Johnson & Johnson, 3M, Texas Instruments, Wal-Mart, Whirlpool, and many other companies, particularly the smaller ones. But so much is happening in so many places in the quality field that it would have been impossible to fit all the interesting stories into one volume.

Today there are few leading corporations which will admit that they do not practice total quality management, or that it is not paying off. I have tried as much as possible to find out what went wrong as well as what went right, because failure can be at least as instructive as success. But no doubt there are instances where I did not see through the screen of happy talk. If, as a result, I mislead a reader, I apologize.

I first became interested in the subject of quality in the 1970s when William S. Rukeyser, then managing editor of Money magazine, asked me to examine the adage, “They don’t make things the way they used to.” I found out that they don’t—thank heavens. This was before Detroit woke up to the quality gap between its cars and the Japanese cars. Even so, the Detroit cars were clearly better than they had been. So were other products. In 1981 I became aware of the evolution of formal quality-improvement methods when I contributed to a series of articles in Fortune entitled “Working Smarter,” which subsequently became a book (Viking, 1982). Through the 1980s I had the opportunity, thanks to Fortune, to study TQM on many occasions, and to listen to, talk to, and travel with the late W. Edwards Deming, Joseph M. Juran, and some of the other leaders in the quality field. When the Juran Institute offered to support the book I wanted to write and The Free Press to publish it, I grabbed the opportunity. The modern approach to quality improvement seems so rational, so sane, so successful when it is done right, that I had to write about it.

Jeremy Main
 Ridgefield, Connecticut
 September 1993

Introduction
 “A Slight Problem”

Southern Pacific’s “Extra 7551 East” crested El Cajon pass at 25 miles per hour and started the long run down to San Bernardino, 2,000 feet below and 24 miles away. It was 7:03 A.M., May 12, 1989. At the head of the train, Engineer Frank Holland radioed Lawrence Hill, the engineer operating two helper locomotives at the rear, to ask if he had dynamic braking power. Hill replied, “Yeah, I’m in full.” It was the only time they had spoken since the beginning of the trip. The dynamic brakes on a locomotive work like the gears on a car when the driver uses the weight of the engine to slow down. Holland knew that one of his four head-end locomotives was dead—no power and no brakes—and another had only intermittent brakes. But with dynamic braking from the two other head-end locomotives and the two helpers, plus the pneumatic shoe brakes on the 69 cars he was hauling, Holland could hold the train. The cars carried trona, a grayish mineral found in evaporated lake beds and used for making fertilizer, to be shipped from the Port of Los Angeles to Colombia. Extra 7551 East’s computerized profile listed the train’s total weight as 6,151 tons. If the information given to Holland was correct, he had ample braking power to control the train’s descent, starting from El Cajon at 25 m.p.h.

As Holland expected, on the downgrade the train’s speed picked up 5 miles per hour and Holland put 10 pounds per square inch of pressure into the pneumatic brake cylinders. The train held briefly, then started accelerating. Holland added a bit more pressure, and again the train held its speed briefly and then began going faster. Each time he applied a bit more brake power, the train held, then accelerated. Still Holland thought he had the train under control. When the train entered a straightaway, he released more air pressure into the brakes and thought the train “should start bogging down.” It did not and he went to maximum braking power, 26 p.s.i. By 7:30 A.M. the train was rumbling downhill at 45 m.p.h. and Holland realized that “this train wasn’t going to stop.” At the bottom of the hill, in San Bernardino, the train would enter a curve flanked by a housing development where people were getting up and going to work.

At the controls of the helper engines, Hill, without talking to Holland, threw the pneumatic brakes on full emergency. But by now they were smoking and overheated, so they had little holding power. Hill’s action automatically blocked out the dynamic brakes, but they could not make much difference at that speed anyhow. The train began to surge forward. Everett Crown, the conductor, got on the radio to the yard at West Colton at 7:33 and said mildly, “We have a slight problem. I don’t know if we can get this train stopped.” Overhearing Crown’s understatement, Hill put out a Mayday call over his radio. Then he braced himself on the floor of the engine cab with his back and head against the control panel. At 7:37 Crown called in: “Mayday, Mayday … we’re doing 90 miles per hour, nine zero, out of control, won’t be able to stop …” Holland and Crown remained in their seats. There was nothing they could do at this point to stop the train. When it hit the curve in San Bernardino less than a minute later, it was probably doing 110 m.p.h., but the train recorders do not register above 90 m.p.h. The entire train—six locomotives and 69 cars—flew off the tracks and piled up on the right of way and into the houses beside it. The leading cars lay side by side, like neatly stacked logs. The others were scattered randomly. Over everything lay a thick blanket of trona. Crown and the head-end brakeman died, as did two small boys in the houses. Somehow Holland survived. So did Hill and his brakeman. Five of the six engines and all 69 cars were totally destroyed and so were seven houses. (Thirteen days later, a cleanup crew ruptured a gasoline pipeline under the site of the wreck, setting off an explosion and fire that killed two more people and destroyed eleven more houses, but that is another story.)

The National Safety Transportation Board investigators amassed the details of what happened in the hours, minutes, and seconds before the wreck. They found that when the Southern Pacific clerk accepted the bill of lading from the shipper, the Lake Minerals Corporation in Owens Lake, California, he didn’t notice at first that the weight had not been entered on the forms. Later, he tried calling Lake Minerals, but couldn’t get their number, so he estimated the weight of the trona at 60 tons in each of the 69 cars. He testified later, “I figured these cars were lighter than cement cars and I knew cement cars weighed 75 tons.” He wrote the total down on the bill of lading, but without noting that it was an estimate. Had he so noted, the billing office in Los Angeles would have double checked. But it didn’t and thus drew up a train profile on the basis of 60 tons per car. In fact, as Lake Minerals assumed the Southern Pacific people knew, the 69 cars each carried 100 tons of trona. Adding to these 6,900 tons the weight of the train itself, Extra 7551 East started down from El Cajon weighing 9,000 tons, not 6,150 tons as Holland thought.

When Holland was making up his train he discovered that one of the locomotives would not start. It was dead. But he left it in the string of four engines because nobody told him what to do with it. Assigned to help Holland, Hill picked up the two additional locomotives and heard from the engineer he relieved that one of these locomotives had no dynamic brakes. He assumed that the engineer had already reported this failure, so he did not report it. Nor did he tell Holland. They did not discuss the weight of the train, either. Hill and Holland came from different yards, different chapters of the Brotherhood of Locomotive Engineers, did not know one another, and had very little communication over their radios at each end of the train. When Hill told Holland as they crested El Cajon, “I’m in full,” he was referring to the one additional locomotive that did have dynamic brakes. Holland thought he meant both of them.

Extra 7551 East weighed 50% more than Holland thought and had a lot less braking power. Of the six locomotives, two had no dynamic brakes, and a third had only intermittent power. All these facts were known piecemeal to someone, but no one knew them all, certainly not Holland, who was driving the train. The investigation later revealed that the fourth engine might also have had only intermittent braking power.

The National Transportation Safety Board listed the probable causes as the failure to determine and communicate the accurate weight of the train, the failure to communicate the status of the train’s dynamic brakes, and Southern Pacific rules that provided inadequate directions to engineers about downhill braking and speed. It did not address the question of whether Holland applied the brakes too slowly and in increments too small to bring the train under control.1

The NTSB findings addressed only the immediate causes or symptoms. The investigators did not ask the questions that might have gone to the roots of the accident. “The accident was caused by multiple failures,” says Lloyd Simpson, Southern Pacific’s vice president for quality. “The root cause was the total lack of a quality system. It all came together in one train.” At the time, Simpson was SP’s general manager for the Western Region.2 Had the NTSB probed more deeply, it might have asked how SP could have put together a six-engine train with one locomotive dead and two if not three others malfunctioning. What was SP’s locomotive maintenance program? How could such a critical item as the weight of the train be underestimated so grossly? And why wasn’t the mistake discovered? Why didn’t the five-man crew on the train act as a team and talk to each other? Why weren’t the crew and the clerks and the dispatchers trained in the importance of knowing and communicating weights and other vital information? The questions go on and on. Above all, what were the management failures that led to this accident? Why didn’t management attack the root causes? Why did it not create the tools, the practices, and the atmosphere that would have avoided the accident?

It is not as if the San Bernardino crash was an isolated incident. Southern Pacific was notorious for derailments, as well as for late trains, misplaced loads, decrepit engines, inaccurate accounting, and a management totally insensitive to the customers’ needs. SP was spending $100 million a year to pay for the costs of derailments, which happened to be just about what it was losing every year. Since the San Bernardino crash, SP has, like other railroads, mounted an enormously difficult, risky, complex effort to improve its quality in every sense—to get at the root causes of those accidents and the railroad’s other problems. However, like the rest of us, SP has a long, rough road to travel.
 THEY DIDN’T LISTEN

We are surrounded by quality failures that are appallingly costly in money lost, opportunity wasted, work scrapped, grief incurred. Our lives are full of mundane personal failures. When I spend an hour looking for a file or a tool I have mislaid, when I go shopping and forget an item because I did not consult my list and therefore have to make a second trip, when I am late for an appointment or forget to pay a bill on time, then my personal quality control has failed because of my lack of a systematic way of doing things right the first time. The suppliers I deal with often disappoint me with their quality failures: the cable television company that cannot send a bill to the right address or that sends an installer who drills through a power cable; the metal tongue on the can of corned beef that always breaks off before I have finished opening it; the new bathroom cabinet that arrives with a cracked mirror. Anyone who has to wait three hours to see a doctor or to be admitted to a hospital is the victim of a quality failure. So is the airline passenger who waits in line to check in, then stands in a crowded waiting room, then stands in more lines at the gate and at the plane’s door, then squeezes into a tiny seat, and then has the choice of going hungry or eating an execrable meal.

I recently made intimate contact with the construction industry by building a house. Although the house as a whole came out very well with minimum stress (I have to acknowledge here that the builder was my son-in-law), some of the subcontractors made me wonder how much they had to overcharge to make enough money to cover their mistakes and stay in business. A supplier of built-in fittings delivered library shelves and cabinets of light maple when the order plainly said dark oak; he brought kitchen cabinets with doors out of square; and he forgot the kitchen-counter tops altogether. Both the bathtubs installed by the plumber immediately leaked, one of them in three places: at the faucet, at the drain, and around the edge of the tub where caulking was missing. (Since I wrote the last sentence a fourth leak has developed.) The shower in that bathroom did not work because there was no device to divert the water from the bath faucet up to the shower head—which was just as well, because the shower would have leaked into the kitchen. The other shower worked, but the hot and cold pipes were reversed. We all have our quality horror stories, which we are eager to tell.

The impact of poor quality can be momentous. Ask the makers and recipients of the 86,000 Bjork-Shiley heart valves manufactured by Shiley Inc., a subsidiary of Pfizer Inc., and installed between 1979 and 1986. Because of fractures in the struts that hold a disk that closes the valve, 295 of these devices failed, resulting in 178 deaths. A second model, sold overseas but not approved for sale in the United States by the Food and Drug Administration, failed 94 times, resulting in 70 deaths.3 Throughout the 1980s and into the 1990s the cost of these fractures and potential fractures hung over Pfizer. The company took a charge of $300 million in 1991 to pay legal claims and agreed in 1992 to pay $75 million into a research fund to identify valves at high risk.4 Patients wearing the valve had to make a life-or-death choice: whether to leave the valve in place and run the risk of a failure with a two-thirds likelihood of death, or to have it replaced in a costly, risky operation. Just why the struts fractured may never be known because Pfizer has settled these suits out of court, heading off detailed public testimony. However, a report on the valve by Congressman John Dingell’s Subcommittee on Oversight and Investigations said that Pfizer had marketed the valve “aggressively” even though it knew serious manufacturing problems existed.5

The spectacular explosion of the space shuttle Challenger with the loss of all of its crew on January 28, 1986, might have seemed like a freak, random accident. In fact, it had the classic pattern of a specific failure arising out of a flawed system that could have produced failure in many ways. The presidential commission that investigated the Challenger tragedy focused, as most such bodies do, on the immediate cause: the O-rings on one of the booster engines that allowed gases to escape through a joint in the booster. The launch occurred after a night of frost, on a day colder than that for any other shuttle launch, and the rubber O-rings lost their resilience and failed to set a tight seal at the joint.

But unlike the National Transportation Safety Board, which looked only at the immediate causes of the Southern Pacific wreck, the presidential commission looked into the root causes of the failure—perhaps not deeply enough, but more than most investigations. The commission found that the original design of the seal was flawed, that engineers at Morton Thiokol, which built the booster, and at the Marshall Space Flight Center, which was responsible for the booster and main engines, had for years warned of flaws in the performance of the seals. On previous launches, especially in cold weather, the O-rings were eroded by burns and marked with soot. But top management never listened to the warnings. NASA acted like a manufacturer such as an auto plant, with management demanding that it “push metal” out the door—and fix whatever problems might show up later. NASA was under pressure from Washington and the media to send more shuttle missions into space, but NASA had no way of fixing the shuttle’s problems “later.” The engineers well knew that Challenger should not fly right after a freeze, but NASA management did not get the message. So little frank communication existed among the NASA units and their contractors that potential problems did not get aired. Four months before the accident, Robert Ebeling, the head of a task force at Morton Thiokol appointed to study the O-ring problem, sent what he called a “red flag” message to his boss. He reported that the work of the task force was being delayed by “every possible means” available to seasoned bureaucrats and that the people in manufacturing, quality, and procurement whose help the task force needed “are generating plenty of resistance.”6

Thus, a lot more than faulty O-rings caused the Challenger accident. The total failure of management, in business and government, to create both a system and an atmosphere that would allow the expert opinion of engineers on the spot to reach whatever level they needed to reach quickly was the root cause. In spite of the emphasis on safety, redundancy, and reliability, NASA was primed to fail. The loss of an Atlas Centaur rocket with an $83-million military satellite aboard the following year, the flaws in the Hubble space telescope launched in 1990, not to mention cost over-runs and general confusion, all emphasized the underlying weakness of NASA.

The reaction of Congress and federal functionaries to something like the Challenger disaster can almost be guaranteed to produce a result opposite to what they intend. Instead of giving NASA or whatever body happens to be the target of the official blame-seekers the incentives and ability to do better, the government encumbers it with more regulations and oversight, which are usually part of the problem in the first place.

Congress itself, of course, is a national model of poor quality, of a collapsing system. While its proliferating staffs and committees fall over each other to pester the administration and to find things to do that are good for us, Congress grinds out junk legislation. Recall Superfund, which has poured billions of dollars more into the hands of litigators than into actually cleaning up toxic waste dumps; or the futile efforts to balance the budget; or the tax reforms. In every year but two from 1981 to 1990 Congress passed a so-called tax reform bill. The net result was that the average American paid about the same in taxes at the end of the 1980s as at the beginning (although the very rich paid a lot less and the poor somewhat less). The total tax burden, including social security taxes, basically did not change. But the “reforms” did keep changing the structure of the taxes, the deductions, the incentives. Savings deposits were not taxable one year; the next year they were.7 Stability would have helped more than reform. Our laws, like our factories, often run better when left to themselves than when humans constantly meddle with them.
 THE COSTS OF FAILURE

Congress and NASA, plumbers and cabinetmakers, hospitals and airliness, railroads and cable TV—they all afflict us with poor quality, and we add to it by our own frequent failures to do things right the first time in our personal lives. The burden that poor quality imposes on society is probably incalculable. When corporations are asked what poor quality costs them, they guess around 5% or 7% of sales. But when they actually calculate their costs they find that it is more like 20% to 30%.

Hewlett-Packard decided at the end of the 1970s that it had to make better products. So it studied the cost of poor quality in two hardware divisions. Hewlett-Packard asked, if all their products were perfectly designed and perfectly manufactured, how much could the company save? The answer was 25% of sales, and most of that was coming right off profits. That number packed a kick that helped launch Hewlett-Packard on a campaign which is held up throughout U.S. industry as an example of how to do it right. Yet in 1992 when I asked Craig Walter, then Hewlett-Packard’s corporate quality director, what the cost of quality would be today, he said it would probably still be 25% or 30% (although it has not been recalculated formally). He did not mean that Hewlett-Packard’s efforts for the past 13 years have failed; rather, the company’s expectations have risen: “We’ve peeled another layer off the onion and we can see a lot of things now are obvious that were hidden before, a lot more opportunity.”

Hewlett-Packard’s early calculations focused on hardware, and did not take into account the costs of failures in business processes like accounting and order fulfillment, or the costs of mistakes in software design. But in 1990 Hewlett-Packard sampled the costs of errors in software research and development during the year. The answer, $400 million, shocked Hewlett-Packard into a whole new effort to eliminate mistakes in writing software. The $400 million waste, half of it spent in the labs on rework and half in the field to fix the mistakes that escaped from the labs, amounted to one third of the company’s total R&D costs. Or put another way, mistakes in software design were lopping $2 per share off the company’s earnings. Since the earnings amounted to $3 per share that year, perfect software development could have increased earnings by almost 67%.8

The burden of poor quality that we carry, imposed and self-inflicted, should not blind us to the fine quality that we do enjoy. To err may be human, but it is not inevitable. Many things made and done in America are excellent and have been all along. Our jet aircraft are world leaders. Our airlines may provide dreadful service, but their safety records are astoundingly good. Our integrated circuits and our software are world class. Foreign visitors love to buy our sheets and towels, our sports and casual clothing. American fishing rods and other types of sports equipment are excellent and moderately priced. Our washing machines and dishwashers are unbeatable at the price. American-built construction and agricultural machines are as honest as the soil they work. In spite of the dismemberment of the Bell system, the United States enjoys superb telephone service. The list of good things made in America is long. Moreover, the United States of America remains the most productive country in the world and therefore, if productivity is the other side of the quality coin, our products and services cannot all be bad. But if you are making a lot of production mistakes, with high scrap rates, warranty costs, design corrections, returns, and repairs, then productivity is bound to suffer.
 WHAT IS QUALITY, ANYWAY?

Sometimes we exaggerate the things gone wrong because our view of quality is muddled by nostalgia. We like to say, “They don’t make things the way they used to. Remember the 1940 Lincoln Continental? A beautiful car. Beginning at the sculptured grille, the lines flowed back, clear, simple, and elegant. A classic. Show me a car built like that today!” Well, to be unsentimental about it, the Lincoln Continental was an oil burner. Like most cars built before the 1960s, it needed greasing every 1,000 miles and an oil change every 2,000. Any car today can run 5,000 miles or more between oil changes. The old Lincoln would need a valve job and perhaps a whole new engine by 40,000 miles or so. Today’s engines are unlikely to need a valve job before 70,000 miles—if they ever do. The Lincoln had a primitive transverse spring-leaf suspension similar to what you would have found on a Model-T. Today’s car might have independent four-wheel suspension with coil springs and an anti-roll bar. The Lincoln’s tires and tubes would wear out at about 20,000 miles, and probably would go flat several times before getting there. Today’s tubeless steel radials last 40,000 miles or so and grip the road a lot better. The comparisons go on and on. With its safety belts, air bags, collapsible steering column, crash bars in the doors and other safety features, today’s car is much safer than the Lincoln. It emits a fraction of the old car’s pollutants.9 No, they don’t make things the way they used to, thank God!

When we become nostalgic about quality, we are probably thinking about the kinds of exceptional things the privileged have always had: a Rolls Royce, dinner at a three-star restaurant in Paris, the Oriental Hotel in Bangkok, the beautiful tapestries or fine steel produced by the secretive guilds of the Middle Ages, or the bank manager who knew your name. Quality of this kind has always been expensive, exclusive, within reach only of the few. Or else we are thinking about the work of skilled and caring hands, the armchair made by a grandfather, the way a farmer could scythe a field, the goodness of fruit fresh from an orchard. This kind of quality still exists, though perhaps mainly in the home (cooking) and in hobbies (fly tying), but let’s call it “old quality.”
 Fit for Use

The kind of quality at issue today, the kind that pits the Japanese economy against America’s, produces good things at reasonable prices for everyman. The consumer determines what is good. Quality is “fitness for use,” in the definition favored by Joseph M. Juran, one of the founders of the quality movement. Modern quality can be be found in a Ford Taurus, a pair of Levi Strauss jeans, a visit to Disney World, an Intel microprocessor, a Boeing jet, or even a Big Mac at McDonald’s. The Taurus is well designed and built, comfortable, affordable, and durable. Levi jeans are sturdy, stylish, durable, and economical; they meet the wearer’s requirements. Disney World employees are helpful, friendly, wholesome, and must never be seen in a soiled uniform. The Intel chip packs an incredible amount of power into a tiny space and almost never fails. The Boeing jet is a marvel of safety, speed, and reliability. The Big Mac is always the same; it is cheap; it is served by cheerful people in a clean, bright place; and at least to a child is a good hamburger. The customer always gets what he expects and wants.

The difference between old and new quality is that the old is the work of craftsmen and the new is the work of a system. The old quality was made by a few for the few. New quality is made by many for the use of the many. The first is expensive, in labor if not cash; the second reduces cost. The first is created mostly by skilled hands, the second mostly by intelligent minds. Old quality still matters because it produces beautiful things. But new quality can drive the economy by making business competitive and by serving the whole population with a general standard of products and services never before achieved.

This book is about the new quality. The way to achieve it goes by many names. Total Quality Management, or TQM, is the most common. TQM is a way of running a company or other organization that focuses its efforts in a systematic, disciplined fashion on improving continuously the quality of everything it does. It is not a management tool, to be added onto others, but an overall way of managing. It is not a cure-all for the problems of business, but the levels of quality it produces are becoming a requisite for staying in business.

The means for achieving the new quality are quite simple and commonsensical, but using them successfully is enormously difficult because they require fundamental change in the way we work. New quality demands painstaking, even fanatical, attention to improving all the time every activity in an organization. It demands patience and endurance because the effort never ends and sometimes the obstacles seem overwhelming. It requires workers with both the incentive and the training to examine everything they do and everything done around them to see whether it can be done better. It requires managers willing to break with the autocratic traditions of American management and encourage the will and the ideas of their people to flow upward. It requires leaders who are willing, even eager, to let their organizations change, who pay more attention to production and process, less to finance and staff, more to the long term and less to the short term. Above all, the new quality demands devotion to the needs of the customer. A fanatic attention to the wants of the customer mark a true TQM effort. TQM is a term much abused by organizations who think they are practicing it, or would like their clients to think they are practicing it. They adopt a fragment of TQM, or employ the jargon; but for them the results are bound to be disappointing.
 GOOD ENOUGH ISN’T

Look at what happens when a company really lives up to the demands of new quality. In the days when “good enough” was good enough, a company expected that as much as 7% of the parts it received and 7% of the goods it shipped out would be defective; and that figure does not include the number of defective parts caught by inspectors and not shipped. Now some of the best quality companies no longer count the number of defects per hundred but the number per million. Corning Glass Works supplied the first glass to Alan Dumont when he invented television in the 1930s, and Corning used to consider itself preeminent at making TV tubes and the glass panels that go in front of them. A TV set manufacturer who bought glass from Corning could reject a panel if it had a bubble in it only 20 one-thousandths of an inch (.0020″) in diameter. Customers were rejecting only one in a hundred, or 1%. Then in the 1970s the Japanese came along and raced off with the television market, including the market for TV glass. Four of Corning’s five glass plants in the United States closed. “We thought we were darned good,” recalled Jamie Houghton, chairman of Corning. “But our customers were talking in parts per million—and 1% is 10,000 parts per million. It wasn’t nearly good enough.”10 Houghton, the great-great-grandson of the man who founded the company in 1851, made quality improvement the focus of his tenure when he became chairman in 1983. By 1987 Coming’s one remaining TV-glass plant at State College, Pennsylvania had improved its performance tenfold and was throwing out only 1,000 parts per million. Sony, with some condescension, now began buying glass from the plant, rejecting fewer than 100 out of a million pieces.

One thousand rejects per million parts, or 0.1%, is no longer good enough in some industries today—and remember that 7% was okay up to the 1970s. In 1987 Motorola set the goal of achieving a level of quality designated as Six Sigma by 1992. Six Sigma is a statistical term meaning that Motorola wanted no more than 3.4 failures per million parts—in all its activities. The company did actually achieve the goal in some areas. Its semiconductors are produced at a Six Sigma level, which means in effect that it is almost impossible to buy a defective one. And Motorola wants to keep on improving. The company has set a goal of improving tenfold every two years until the end of the century, which would bring failures down to one per billion parts. Intel has also achieved striking results. It shipped about 20 million microprocessors in 1992, the 386s and 486s that are at the heart of most personal computers. The number of failures could be counted on the fingers of one hand, according to Craig Barrett, the company’s executive vice president.11

With such striking results, why hasn’t Total Quality Management now become the only way to run a company? Well, most executives who try TQM do not get those kinds of results. They are more apt to be disappointed. Disenchantment with TQM has shown up in a number of surveys. In a Gallup survey of Fortune 1000 executives in 1989, only 26% felt that they had achieved significant results from quality improvements, although 28% were pleased with the results of their programs. A similar sample of executives polled by the Opinion Research Corporation for Arthur D. Little, Inc. late in 1991 found that although 93% of the companies contacted had quality programs, just 36% believed their quality efforts had had a significant effect—but 62% believed the effects would be significant in the future. A survey of quality practices in four countries conducted by Ernst & Young for the American Quality Foundation concluded that “companies have experienced mixed results.” The authors of the survey said that “we sense a growing disenchantment in the business community” with the axiom that overall performance will follow automatically from quality improvements.12

Other, more recent surveys are more optimistic about TQM’s results and its future. After studying survey questionnaires returned by 106 members of the Business Roundtable, the Delta Consulting Group concluded in 1993 that “TQM is clearly alive and well and having a positive impact on the performance of a number of companies.” “Contrary to the reports in the press and the assertions of critics of TQM,” Delta said, the heads of a significant number of corporations see TQM as a powerful, positive tool and are committed to implementing it in the future. Another survey, jointly performed by IndustryWeek, Development Dimensions International, and the Quality & Productivity Management Association, reported in 1993 that 56% of a sample of 536 North American companies practiced TQM, and of that portion only 24% had been doing it for more than three years. In other words, TQM, far from waning, “is still an emerging business strategy.” Substantial numbers of companies reported high levels of success.13
 A CRITICAL POINT

Certainly we can say that the euphoria has gone and been replaced by some degree of disenchantment. One reason may be that TQM does not guarantee immediate and everlasting success. American executives like solutions that can be installed and forgotten, like an electric switch. But TQM does not work that way, and it cannot carry a company all by itself. Some of the leading companies in America that were in the quality movement all through the 1980s were profoundly troubled in the early 1990s. General Motors, IBM, and Westinghouse all have divisions that won the Malcolm Baldrige National Quality Award and pushed corporate-wide efforts to improve their products, but GM had to fight for its life, IBM lost its way, and Westinghouse staggered away from the losses in its credit unit. Employees and investors in all three companies were hurt badly. The directors of all three corporations forced out their chairmen in 1992 (GM) and 1993 (IBM and Westinghouse). Marketing mistakes, bad luck, fluctuations in exchange rates or changes in government policies can overcome the positives of a quality effort. (Obviously the absence of TQM does not doom a company either, or there would have been no successful U.S. companies before the 1980s. Many companies have embraced the essentials of quality without formally adopting a quality process, or even knowing there was such a thing. L. L. Bean’s devotion to the customer long preceded any theorizing about quality. Intel is one of a number of relatively young companies that excel in quality, and other areas, without adopting the usual quality formulas.)

However, the disenchantment has a cause deeper than the realization that TQM will not solve all our problems: it is that most of us have not yet practiced TQM very well. Companies that think or say they have adopted TQM have perhaps only captured a portion of it, or are going through the motions, counting the number of people trained and the number of teams created, instead of continually measuring the outcome of these activities. The enormous efforts expended to improve quality in the 1980s and early 1990s in the United States were largely wasted. Juran has warned for some time that the results of quality efforts in America were disappointing, and that upper management was making the “fatal error” of delegating responsibility for quality. Juran says “… the great majority of those initiatives in the 1980s failed. We lost close to a decade groping for a road which would lead us to world-class quality.”14

B. Joseph White, dean of the Business School at the University of Michigan, is one of a number of quality experts (he used to head the human resources function at Cummins Engine) who believe the movement has reached a critical crossroads. The reasons: it has been oversold; it is not magic; alone it does not guarantee business success; the huge consulting industry that has grown up around it includes too many opportunists; Americans’ short attention span will not tolerate the long effort it took Japan to learn to make things well. Japan started in 1950 and did not become really competent until the mid-1960s. White fears that collectively U.S. business may give up the total quality effort, although individual companies will stick with it.15

Some argue that the United States is incapable of producing the kind of quality that has become routine in Japan. The late Kaoru Ishikawa, one of Japan’s most distinguished quality gurus, wrote that the United States was culturally incapable of matching Japan’s success. He said that only people who had gone through the agony of learning kanji, the Chinese script used in Japanese writing, had the necessary discipline. A multiracial, multilingual country could not match a homogeneous nation like Japan. Finally, he argued, the Eastern philosophies were more in harmony with quality control because they believe in the goodness of mankind, whereas the Christian religions believe that man is inherently evil (and therefore Westerners cannot be counted on to work well unless strictly supervised).16 Ishikawa’s foolish bigotry marred an otherwise superb book on quality, simply written and full of good sense.

Cultural differences may dictate some different approaches in the United States. Quality circles failed in the United States whereas they succeeded in Japan. But our country is not doomed to poor quality, even if it has been disappointed so far. “During the 1980s a few exceptions—perhaps 50 companies—did attain world-class quality,” says Juran. “The fact that they did so proves that world-class quality is attainable within the American culture.”17 Go to a place like the Saturn complex in Tennessee. Saturn makes a car that is very nearly as good as competing Japanese cars—so close that most owners would never know the difference. The car is produced in plants where labor is fully the partner of management, and sometimes even seems like a senior partner when it goads management to better efforts. The car is sold in dealerships which exceed even the Japanese in consideration for the customer. The owner is protected by a concept of warranty so generous that Detroit would have considered it madness a few years ago. Who else but a Saturn dealer would have his customers come to a barbecue party while he replaced a defective seat latch in their cars?

Saturn is one case that proves world-class quality is attainable in the United States. Hewlett-Packard, Intel, Milliken, Motorola, and several dozen other companies are proof that it is not only attainable, but profitable. They stand out, but they may be typical of companies that deliver high quality. The PIMS program (for Profit Impact of Market Strategy), a study over many years of what governed the performance of 450 companies, assigns the key role to quality. “In the long run, the most important single factor affecting a business unit’s performance is the quality of its products and services, relative to those of competitors.”18 The analysis found that in the short term companies ranking in the top third in relative quality could sell their goods or services at prices 5% to 6% higher than those in the bottom third. In the long run, high quality proved to be the best way to grow and gain market share. Business Week calculated that had you invested in each of the Baldrige Award winners (or their parent companies) at the time the awards were announced you would have shown cumulative capital gains of 89.2% by the end of 1993, in spite of the dismal performance of GM, IBM, and Westinghouse. Identical investments made in the Standard & Poor 500stock index would have yielded only 33.1%.19

The results of good quality can be extraordinary, and not simply because it captures market share and lifts profits. Total quality can transform a company: the relationship between manager and employer becomes open and democratic, the supplier becomes an intimate partner, the customer a satisfied long-term cheerleader. Work becomes worthwhile. Good quality lies at the heart of American competitiveness. Customers’ expectations, already raised by some remarkable improvements, will demand better and better. The quality wars will continue on several fronts—against Japan and some others, especially Germany; against the resistance within our companies to the wrenching changes that TQM demands; and against the weariness that saps enthusiasm for the long-lasting battle for total quality. Those who lead the fight, the CEOs, the quality directors, and others, have no doubt they are at war. It is their difficult duty to persuade everyone else in their organization that they are doing things the wrong way and must change fundamentally how they work. That often makes them unpopular, the focus of an organization’s hostility. But they are convinced their cause is right.

Free enterprise makes sense. It works. But it does not win hearts. It has no rousing philosophy. Even the most dedicated corporate raider can hardly be moved by a call to “maximize shareowner wealth.” Quality does provide a battle cry. It gives meaning to work. It gives a company a mission. It gives you and me a reason to go to work with a will. These words are carved in a block of stone in front of the headquarters of the Newport News Shipyard, put there in 1917:
 
We shall build good ships here,
 At a profit, if we can,
 At a loss, if we must,
 But always good ships.
 

* The reader who thinks his personal quality needs improvement might want to read Quality Is Personal by Harry V. Roberts, a professor at the Graduate School of Business at the University of Chicago, and Bernard F. Sergesketter, an AT&T vice president (New York: The Free Press, 1993).

* These often-quoted words are written on a monument to honor Collis Huntington, who founded the shipyard in 1886, and presumably they reflected his views. However, there is a story that the words were adapted from a contemporary ad for a bourbon distillery. The words were reproduced in the manual printed by the U.S. occupation forces in Japan in 1947 to launch the Japanese on the road to good quality. Now the Japanese build good ships and Newport News, like all other U.S. shipyards, is out of the business of making commercial ships, but it does still make aircraft carriers and submarines for the U.S. Navy, good ships all.20
 


1 The Beginning An Emotional Experience


In the beginning came disbelief. Then denial. Then terror. American executives who visited Japan came home in shock, trying to grasp the implications of what they had seen, and unable at first to get the people at home to believe their stories. Great American corporations that bestrode the world—Chrysler, Ford, Xerox, among others—began to think the unthinkable, that they could be driven out of business. They did not say it out loud then, but they knew it in their hearts. By the late 1970s, Japan had pulled so far ahead of them in quality, in productivity growth, in developing new products, and in understanding the market, that some American businesses were no longer competitive even in their home market. In Japan the quality movement was born out of the destruction of its economy in World War II and the island nation’s absolute need to live by exporting, which forced Japan to discover new ways of working. American business, so sure of itself, so set in its ways, so successful for so long, could never have embraced total quality management without also experiencing a profound emotional experience.

Of course, America did not wake up solely because of the alarm set off by Japan. Many saw total quality as a weapon to overcome other competition, other problems. The railroads saw it as a way of beating trucks. Banks and other financial institutions which did not compete with Japan saw it as a way of winning and keeping customers. Hewlett-Packard was convinced by the discovery that it, like most U.S. companies, wasted 20% to 30% of its output because of poor quality. In the first edition of his Quality-Control Handbook in 1951, Joseph Juran called avoidable costs of quality “gold in the mine.” He cited the costs of scrappage, repairs, extra inspection, the additional space and labor needed to compensate for defects, the discounts for seconds, the customer complaints, the warranty costs, and the intangible costs of lost business and good will, and the friction within a company caused by poor quality.1 Philip Crosby, for 14 years a vice president and director of quality at ITT, made much of the cost of defects in Quality Is Free, a well-timed book that became a best seller in 1979. Roger Milliken, chairman of Milliken & Co., took a copy of Quality Is Free to his ski chalet in Vail for the Christmas holiday in 1980 and returned to work convinced.2

Motorola, recalls its retired chairman Robert W. Galvin, woke up to a clarion call from one of its most respected executives, Arthur Sundry, at a meeting of company officers in April, 1979. Sundry announced he had something more important to say than anything on the agenda—which was, as he put it baldly, that Motorola’s quality “stinks.” “You can be motivated by all manner of approaches,” says Galvin.3 But the threat from Japan lay under all the other motivations.
 IN THE BEGINNING WAS INSPECTION

To put these stirrings into some perspective, we have to go back to the fledgling American Telephone & Telegraph Company in the late 1800s. AT&T realized that the huge and complex network of lines, telephones, and switchboards it was building would need to rely on systematic quality control rather than sheer craftsmanship. Therefore it created an elaborate, expensive inspection system under the inspection department of the Western Electric Company, AT&T’s manufacturing arm, to make sure that the parts it received from suppliers were good, and that the equipment it sent out to the field was good. Quality control expanded to cover design and installation in addition to manufacturing as the telephone equipment grew more sophisticated.

Work to advance quality theory continued in the inspection department, soon to become part of the newly created Bell Telephone Laboratories. In 1924 a physicist in the department, Walter A. Shewhart, passed his boss a one-page memo that opened an entirely new phase of quality control. The memo suggested how a statistical control chart could track the variations in a manufacturing process and provide the basis for reducing those variations.4 Quality could be achieved not by inspection but by monitoring and improving the process. Not only did this approach reduce the need for quantities of inspectors, but it assured better quality at a lower cost by eliminating defects at the source rather than after they had been made.

It took a long time for the new concept to win acceptance. World War II helped because so many inexperienced industries and workers were assigned defense tasks that the Army and Navy procurement agencies put quality-control clauses in their contracts and encouraged a burst of quality training and research. The spectacular performance of American equipment in World War II owes some debt to statistical quality control.

The next beneficiaries of what the United States had learned were the defeated Japanese. To control the country effectively, the U.S. occupation forces needed good communications with the populace. The Civil Communications Section of allied headquarters brought in three American engineers, including Frank Polkinghorn of Bell Labs, to help the Japanese repair and improve their shattered communication systems. The three found corporations like the Nippon Electric Company (NEC) deplorably lacking in engineering and management fundamentals, not to mention buildings and equipment. They found potential, however, in a small company called Tokyo Communications, despite the fact that its executives sat at their desks with open umbrellas when the rain came through the roofs of the sheds where they worked. Tokyo Communications changed its name later to Sony. To help the Japanese improve, the Americans produced a modest textbook, CCS: Industrial Management, and started giving courses in statistical process controls.6

Ranging across the world’s markets with little competition, and freed of the military demand for quality control, American industry pretty well forgot about the principles that had been developed here. However, a few Americans continued, in some obscurity, to elaborate and explain their ideas. In 1950, Armand V. Feigenbaum, General Electric’s chief of quality, published Total Quality Control, which argued that quality was the responsibility of everybody, not just the quality department. The next year, Joseph Juran, who had worked for years before the war at Western Electric, edited and published the Quality Control Handbook, an authoritative reference work. Both books have been revised and updated repeatedly. The late W. Edwards Deming, who also worked at Western Electric during his summer vacations in the 1920s, had already been to Japan twice to advise the occupation authorities on statistical sampling. He was invited back at the end of 1950 by the Japanese Union of Scientists and Engineers to lecture business leaders on statistical process control. Juran followed in 1954 with a series of seminars that introduced the idea of “total” quality control as a management tool. From these books and lectures a view of quality much broader than statistical controls began to emerge: that it was the responsibility of everyone, especially top management, that it should encompass not only a company’s products and services but all of its activities, and that improvement should be continuous.

Deming, Juran, Feigenbaum and others wrote and consulted in the United States, in some obscurity, but the message was beginning to get through. Crosby’s 1979 book Quality Is Free reached a wide audience.

An easily understood and convincing call to arms, Crosby’s book unfortunately left the impression that quality is easy as well as free. It is not. But for those just beginning the journey it was perhaps just as well not to know how hard it was going to be. Many saw the 1980 NBC documentary, “If Japan Can…Why Can’t We?” which explained (very roughly) how Deming, then unknown in America but famous in Japan since the 1950s, could reduce failures through statistical controls. The more cerebral might have gotten the message from the so-called PIMS studies, which gave convincing evidence that quality was the key to growth and greater market share.

But for nearly three decades Japan had had the almost exclusive use of the new theories of quality and in practice had refined them to a level that astounded the West. One industry after another—autos, cameras, electronics, shipbuilding, office equipment, steel, construction—delivered world-beating products.

The oil crises of the 1970s maintained the sense of urgency created in Japan by the need to rebuild after World War II. Today, with no crisis and with a surfeit of praise from foreigners, Japan may be losing its passion for quality. The crisis of quality in Japan is that there is no crisis, laments Noriaki Kano, a professor at the Science University of Tokyo and a consultant to Japanese and American firms.7 He even suggests slyly that Americans are trying to lull Japan with praise and deference. However, the downturn the Japanese economy experienced at the beginning of the 1990s may provide a new impetus, if not a crisis.
 THE UNBELIEVABLE DATA

Thomas J. Murrin remembers how the tenor of his visits to Japan changed on many trips made he for Westinghouse over the decades. Murrin, who played tackle for Vince Lombardi at Fordham University, spent some frustrating years pushing for quality at Westinghouse and then more of the same in the government as deputy secretary of Commerce. Now, as dean of the business school at Duquesne, he has taken on the task of bringing quality to academe. Talking of his dealings with Japan when he was at Westinghouse, he says,
 “I started going there about 30 years ago on technical exchange agreements. They’d almost bow to the floor. You’d say hello and they’d write it down. Well, when I go now, shit, they just nod at you and immediately start lecturing you. ‘What are you dumb lazy people doing?’ It’s been an incredible transformation. One of the things I was doing in the 1970s was studying their financial reports and we couldn’t believe the data because it seemed to say that their big companies, which were similar to ours, had an annual real productivity gain of 8% or 10%. It was unbelievable. It was embarrassing. First of all, you know, we kind of looked at each other and we said, ‘Well, so what?’ ‘What do you mean, so what?’ ‘Well, we must be doing the same thing.’ We didn’t know what the hell we were doing. We never ran those numbers. So we got our comptroller guys and they ran the numbers and they said, ‘Hell, you know, you’ve got a couple of small units that do maybe 6% or 7% but your average is like 1% or 2% or 3%. And the country was like 0%. So we said there has to be something wrong with the Japanese numbers….”


Like others confronted with what the Japanese were achieving, Westing-house managers tried to deny the facts at first. But the evidence held up. An entirely different persuader helped motivate the senior managers. After hours, over drinks, the Westinghouse brass used to brood over the difference between them and the GE brass. It seemed to them that many of the GE brass retired rich with stock options, but that didn’t happen to them. Westinghouse had to change. Murrin represented a small group of convinced executives who went to the chairman, Robert Kirby, an unnerving experience.
 “He was so goddamed smart, he didn’t have to grind these things out. He’d have the radio playing and he’d be making the most intricate geometric pattern and you might have worked for six months on this Goddamned thing and you’d say, ‘Bob, this is really important.’ ‘Huh,’ he’d say. ‘Go on, go on.’ The son of a bitch would understand everything you said and he’d ask a few of the most penetrating questions and if you gave him the right answer, he’d say go ahead.”


If he wasn’t carried away by Murrin’s concepts, Kirby did at least approve. The annual management council meeting at the Tamarron in Durango, Colorado in 1979 recognized the importance of raising productivity and gave Murrin $2 million to start. As Murrin tells it,
 “We doled out several hundred thousand here, several hundred thousand there, to any part of Westinghouse. No formality, no calculation, but we quizzed them. The fellow said, ‘I’m the one who’s going to spend this and this is what I’m going to do.’ And we kind of said, ‘Buddy, if you squander this we’re going to shoot your nuts off.’ I mean this is the way we talk in Pittsburgh.”


Murrin grew up on New York’s East Side and he remembers his father, a structural steelworker, telling him what a “dumb ass” his foreman was. So Murrin liked the idea of quality circles, of using the brains as well as the brawn of workers. The construction group, one of the units under Murrin’s supervision, started to work with quality circles in 1980. Westinghouse established a productivity center to lend a hand to anyone in the company who wanted to improve productivity. The quality circles failed (see Chapter 3) and it turned out that what Westinghouse needed was not so much higher productivity as better quality, so the center’s name and aim were changed. It became the Westinghouse Center for Quality and Productivity. That is how Westinghouse stumbled into the era of quality. The company is still stumbling and its executives still have good reason to be envious of GE, but it did well enough so that its Commercial Nuclear Fuel Division won a Baldrige prize in 1988, the first year of the award.8
 “YOU CAN’T BE THAT BAD”: XEROX AND HP WAKE UP

Xerox, like Westinghouse, woke up with a start to what it also perceived as a productivity crisis. The decade of the 1970s opened with Xerox owning 90% of the U.S. market for photocopiers, which it had invented. By 1976, Xerox’s share was down to 85%, and it kept dropping, bottoming out at 13% in 1982.9 In 1979, as Xerox began to see its mortal danger, Peter McCo-lough, the chairman, called Frank Pipp home from Rank Xerox in Europe to be chief of manufacturing. Unlike many modern manufacturing executives, Pipp knew the inside of a factory. He had been a foreman in a GM plant and had worked in Ford and Xerox plants. He also spoke his mind. He came home about when Xerox introduced the 3300 small copier, an unreliable machine that stank, scorched documents, and jammed the paper. It was another in a long line of terrible copiers made by Xerox. The faults of one would be repeated in the next model, for Xerox relied on a huge field force to fix the machines rather than fixing the causes of the problems before the copiers left the factory. Juran recalls being invited to talk to the company’s senior managers at the time that “sales began to hemorrhage.” He found that Xerox had plenty of information about why its copiers were failing but was not acting on it. When he asked for a list of the ten most common causes of failure of one popular model, in order of importance, Xerox provided it promptly. Then he asked for the same list for an earlier model. He put the two lists side by side and they were identical. In other words, Xerox had learned nothing from its failures. Product managers required their design engineers to focus on new product features and gave no priority to fixing old features known to be failure-prone, although they “posed a threat to the very survival of the company.”10

Pipp discovered from Yotaro (Tony) Kobayashi, head of the Fuji-Xerox joint venture in Japan, that it already had experienced its productivity and quality crisis. In response to the enormous price increases in Japan caused by the Mideast oil embargo in 1973, relates Kobayashi, “we first tried raising prices and that didn’t work because we were clobbered in the market, especially by Ricoh, which had practiced Total Quality Control. We decided to do something very fundamental and thanks to TQC in two years we had better quality than Ricoh.” Fuji-Xerox produced a high-speed copier that was only one third the size of Ricoh’s, which until then was the fastest in the world.11

Pipp talked to Kobayashi at a long-range planning meeting in the summer of 1979 and found that through Kobayashi he could get to the bottom of the Japanese success. Xerox people were speculating about how the Japanese were able to sell a copier in the United States for less than it cost Xerox to make one. The answer had to be dumping, they figured. Pipp put together a team of line managers and took them to Japan. What they found was so “shocking and nauseating,” says Pipp, that he had to send over a second team of staff engineers before anyone at Xerox headquarters in Stamford, Connecticut, would believe their findings. It turned out that Ricoh and other Japanese firms could design and ship a copier in half the time and at half the cost required by Xerox. The Japanese were selling at a profit in the United States at a price below Xerox’s manufacturing costs. “You can’t be that bad,” McColough said to Pipp. “I am,” said Pipp.12

That was the starting point for the extraordinary transformation of Xerox, which led it step by step into one the most successful quality efforts mounted by any U.S. company (see Chapter 7). It was not until nearly a decade later that Xerox fully understood what it had to do, but as early as 1982 it began to recover market share.

Hewlett-Packard’s rude awakening, which reverbated through the electronics industry, also came in the late 1970s. HP used 4K and 16K random access memory chips in its computers and until 1977 had bought them solely from American suppliers. In that year the U.S. vendors ran short of capacity, and so HP turned cautiously to a Japanese supplier. HP engineers still thought of Japan as a producer of junk, so they put the Japanese chips through rigorous tests. To their surprise, the Japanese chips passed very well. When another crunch came in 1979, HP bought more chips from Japan, this time from three suppliers. They were tested again. Richard W. Anderson, manager of HP’s Data Systems Division, shook up the U.S. chip industry by going public with the findings. Comparing three Japanese and three American vendors, none identified, Anderson reported that not a single Japanese chip failed inspection on arrival, while 50 to 100 U.S.-made chips out of every 50,000 failed. In the field, the worst American chip was 27 times as likely to fail as the best Japanese chips. Anderson stated that the Japanese suppliers had lower scrap costs, lower rework costs, fewer production interruptions, lower warranty costs, and, most important, happier customers.13

Like Xerox, HP had an outrider in Japan, Yokogawa-Hewlett-Packard, a joint venture established in 1963. In the 1960s, “we were learning everything from the U.S. and we were very successful,” recalls Katsumi Yoshimoto, quality manager for HP Asia Pacific. But in the 1970s, as HP’s product lines changed, YHP began to have real quality problems and “we were really concerned whether YHP would survive.” In 1977, the YHP management went to a quality seminar at the Japanese Union of Scientists and Engineers, which had worked with the U.S. occupation forces three decades earlier to start the quality movement in Japan and which had become the focus of that movement. YHP accepted JUSE’s total quality control as the way to improve and sent its executives and most of its managers for training there. YHP led the way for its U.S. parent and in 1982 won the Deming prize for quality, administered by JUSE.14

HP headquarters in Palo Alto swallowed Anderson’s findings and YHP’s lessons more readily than Xerox did Pipp’s findings. “HP had always been a high quality company,” says John A. Young, the president and CEO then and for the next decade. As a high-tech company with a culture that encouraged diversity and innovation, HP was more open to change than others. Still, the mandatory trips to Japan to see YHP and Japanese companies were eye-openers. “They were doing things better than we were,” says Young. “Boy, what a shock! The good news was that they weren’t doing anything we couldn’t do. There was no magic.”

Young could also see new requirements coming. “I was persuaded that the expectations of our customers were going to be very much different in the future than in the past and that unless we changed our methods of doing things, we weren’t going to be able to meet our customers’ expectations,” he recalls. HP’s product lines were changing. The company was selling fewer small-volume, stand-alone instruments used in labs, and more high-volume items such as computer terminals that had to mesh with whole systems. The new markets required higher productivity and better quality, Young believed. “I was persuaded even then there was nothing cheaper than doing it right the first time and that was certainly not common wisdom.” The studies of two HP divisions showing that the cost of poor quality amounted to 25% of their sales made it still more evident that the company had to change. So in 1980 when Young drew up a list of things that he thought were going to be important for the decade ahead, he put quality in the list. HP set a goal of improving quality tenfold in ten years.15
 THE UAW HELPS SAVE WINDSHIELDS

Watching General Motors’s elephantine and unsuccessful struggles to get it right all through the 1980s and into the 1990s, it seems hard to imagine that GM had begun to move in that direction 20 years ago. However, the initiator was not the corporation but the union, the United Auto Workers. And total quality was not the original objective. Not even product quality. The scholarly Irving Bluestone, former UAW vice president in charge of the GM division, persuaded the UAW convention of 1968 to adopt a resolution supporting what was called Quality of Work Life, or QWL. “I didn’t know about quality then,” says Bluestone. “My objective was that workers be treated with dignity and given credit for intelligence.” The idea was to set up teams of workers who would discuss ways of improving work conditions. The UAW put a quality of work life proposal on the table in its negotiations with GM in 1970 and got an agreement in 1971. It turned out that quality was one of the things that most concerned workers.

GM’s Tarrytown, New York plant was to have been shut down in 1973 because of its wretched performance. Quality was low and the backlog of grievance cases high. But the union and management decided to see what the team concept could accomplish. They started with one of the worst sections of the plant, where windshields and backup lights were installed. Quality was so poor that this section scrapped 60% of what it made. Teams formed, studied problem-solving techniques and cut the scrap rate to 2%. Absenteeism and grievances dropped and the team concept spread through the plant.16 (GM decided in 1992 to put an end to Tarrytown’s long and troubled story, announcing that it would close the plant in 1995.)

Ford discovered employee involvement in the 1970s when it sent managers accompanied by UAW officials to Japan. They returned convinced that the success of Japanese companies was based on waves of employee ideas, “accumulated drop by drop.” In 1978, at a conference of 60 plant managers, Ford called for volunteers to try employee involvement. Just four volunteered their plants, with lukewarm support from the UAW locals. Within months, the plants began to show improvement; employee involvement won the support of Philip Caldwell, Ford’s CEO, who endorsed employee involvement in one of the company’s rare policy memos.17

The quality of Ford’s cars had become a serious issue. Hertz, the biggest user of Ford cars, reported that Japanese cars were performing much better than Ford cars. Prior to a management meeting in 1978 Caldwell jotted down a note, “quality—number one,” at the top of a list of priorities.18 He told the meeting that from then on quality would be Ford’s top priority. From that meeting came Ford’s well-known slogan, “Quality is Job 1.” To an automaker, if not to the auto owner, the slogan had strong symbolism because “Job 1” in auto talk is the first car of a new model that comes off the line. For reasons lost in history, meeting the date set for Job 1 had become sacred to Detroit.19 What the choice of priority said to the worker was, “Don’t worry what the car is like, just get it out on time.” For a while, Ford’s quality effort consisted of little more than the slogan, which was derided inside and outside the company. Its quality was the worst among the Big Three in terms of “things gone wrong” per car, and its market share was collapsing.20 Ford was still asleep. Why worry? Ford made a profit of $1.2 billion in 1979 and had cash reserves of $2.2 billion.
 “HOW SCARED WE WERE”—THE BIG THREE

The second oil crisis struck the auto industry in 1979. Chrysler lost $1.1 billion that year and its reserves fell so low that no bank would lend it money. Japanese cars, so much more fun to drive and better made than small American cars, began to move on the market—without the premiums that dealers had had to offer before. The imports’ share of the market shot up from 21.2% in 1979 to 26.1% in 1980. After making big profits in 1979, Ford began to hemorrhage money: $1.5 billion in 1980, $1 billion in 1981, and $700 million in 1982. Now the auto industry, or at least Ford and Chrysler, had the emotional experience that had been lacking before as motivation.

GM, with 46.3% of the North American car market, earned $2.9 billion in 1979 and had a colossal cash reserve of $3 billion. GM did lose $800 million in 1980, but was profitable once more in 1981 and 1982. In a sense, it was GM’s loss that it did not lose more money then. It might have woken up sooner.

Chrysler and Ford were terrified. Chrysler was on the verge of bankruptcy. A Ford executive vice president remembered: “You can never underestimate how scared we were in 1980-81. We really believed Ford could die. From top executives through middle management down to the hourly employees, a lot of people got religion. It enabled us to deal with the turf, the egos, and the ‘not invented here’ attitudes that were killing us.”21 One particularly disturbing piece of news came from a Department of Transportation report based on studies by James E. Harbour, president of Harbour & Associates, Inc., a consulting firm in Troy, Michigan. Harbour estimated that the Japanese could build a subcompact for $1,500 less than the Americans in 1981. In 1982, he raised the difference to $1,750.22

Like others, the automakers reacted at first with disbelief and attempts to protect themselves. They pooh-poohed the Harbour report. They sought and obtained a quota limiting Japanese imports—which only allowed both U.S. and Japanese automakers to raise prices, giving the Americans a breathing spell and the Japanese fat profits that allowed them to finance their transplant factories in the United States. The U.S. consumer paid more for his car. Lee Iacocca, who ironically became a symbol of the entrepreneurial spirit, got a government loan guarantee to save Chrysler’s neck.

However, Detroit was also catching on to the idea that quality could save it. Chrysler and GM were slow to get it. Chrysler was too busy saving itself and arrogant, insulated GM had too much money for its own good; it thought it could buy its way out of its difficulties by spending to automate. Ford, in the middle, was the first to find the right answer. The earlier employee involvement efforts at Ford blossomed into an extraordinary relationship between Ford’s director of labor relations, Pete Pestillo, and Don Ephlin, the UAW official in charge of employee relations. Neither was exactly an organization man. Pestillo had come in from B. F. Goodrich and believed in employee participation. Ephlin, who had been the UAW regional director for New England during the Tarrytown experiment, had the same faith, although it was not shared by most of the UAW’s leadership. Together they took a group of Ford managers and union members on a tour of Japan. Ephlin remembers: “We saw they weren’t working their people to death. People had talked about all the robots in Japan. But it was not that really. Their automation wasn’t much greater than ours. The trip dispelled the myths about Japan. There was no magic. They were just doing the job and doing it very well. We were impressed by the cleanliness of the plants, by the way the work was organized. We realized we were competing with them on the same basis, but their quality was much better. Some of that, maybe 30%, was in assembly, but most of the quality was in design.”23

Ford in 1980 stood on the edge of a social revolution. Although many workers remained skeptical of the sincerity of management’s quality pledge and would remain skeptical for some years more, employee involvement, in the words of one participant, produced “a tremendous upwelling of initiative from the ranks. Somehow we channeled it constructively.” Ford management was examining itself too. North American Automotive Operations established a Blue Ribbon Committee to look at ways of breaking down the notorious “chimneys” at Ford which turned the functional divisions of the company into warring fiefdoms. Ford began to force its suppliers into the quality movement by telling its own subsidiary, Diversified Products Operations, which made a whole range of parts, to meet Japanese standards or be shut down.24

Ford was now ready for W. Edwards Deming, the avenging angel of the quality movement. The new president of Ford, Donald E. Peterson, invited Deming to Detroit at the beginning of 1981 and Detroit was never quite the same again. Deming had been so important in helping Japan launch its quality efforts more than three decades earlier that Japan named its premier quality prize after him. But Ford was the first really big U.S. company to seek his help. By now aged 80, Deming had built up quite a head of steam during the intervening years. Although he was gentle with blue-collar workers and students, he was the scourge of the managers at Ford and the other companies he advised. He told them in his deep, rumbling voice that they were of negative value, a drag on the American economy.

A group of Ford vice presidents and general managers met him at Ford’s world headquarters, expecting to be handed a silver bullet that would solve their quality problems, but the first thing Deming did was ask, “Do you have constancy of purpose?” “What the hell does he mean?” they thought. “We’ve been in the auto business since 1903.”25 Sometimes, after an all-day session with his Socratic approach and his blunt opinions, he left the automakers climbing the walls. But he made them think profoundly about their jobs and their business. He told them that they had to build in quality, not inspect it in. He said they had to remove the barriers between the people in the different parts of the company and at different levels, and to drive out fear so that they could deal with each other frankly. He told them to develop long-term relationships with a few good suppliers, rather than switching suppliers whenever they could cut the cost a bit. He told them to institute training. And he talked to them about the statistical discipline that had opened his eyes to quality improvement, statistical process control.

With all these elements in place—committed leadership, involved employees, the teachings of Deming, and the fear of imminent ruin—Ford began a remarkable recovery. By 1985, Ford’s quality was the best of the Big Three and its market share was growing. In each of the next three years, Ford’s profits were greater than GM’s, by a total of nearly $2 billion. Ford was on its way. For a time, Chrysler’s crisis was masked by the enormous success of its minivans, and GM’s crisis did not come until much later, when the futility of its vast spending on new plants and equipments was exposed at the end of the 1980s. But gradually both of them got on the road taken by Ford.
 MOTOROLA’S LUCKY BREAK

Even when there was no direct threat from Japan, American companies heard a strong message from across the Pacific. Motorola may have been awakened by Art Sundry’s cry that Motorola’s quality “stinks.” “That was a lucky break for us, that we had someone who had the guts to do that and caused all the rest of us who were sitting there to say, ‘if Art says that, maybe there’s something to it,’” Bob Galvin states. “There was no denial or rejection of Art Sundry’s message [and] the following Monday morning, everybody came to work and had some, at least subliminal intent, ‘will do it a little better today.’”26 Motorolans may have been preconditioned to Sundry’s words by what what had happened to their old Quasar plant in Franklin Park, Illinois. Before Matsushita bought the plant from Motorola in 1974, the TV sets coming off the line had 140 problems per 100 sets. By the end of the decade Matsushita, with the same work force and management, had reduced the problems to 7 per 100 sets.27 (In justice to Motorola, we should note that it already had decided to quit the television business and was not giving the Quasar plant the resources it needed.)

Although Roger Milliken’s textile company was not directly threatened by Japan, he had sent three plant managers to Japan in 1979, figuring that they would find some secret to the equipment the Japanese were using that made them more productive. The team reported back that the Japanese were using equipment two to three generations older than Milliken’s, but their “off-quality” output was one-tenth of Milliken’s and their productivity three and a half times higher. The company sent a second larger team to Japan to check out the first team’s findings and it came back saying the first group had underestimated the achievements of the Japanese.28 So when Roger Milliken read Crosby’s Quality Is Free in Vail during that Christmas vacation in 1980 he knew his company could do better. It was easier to accept Crosby’s claim “that it was possible to bring a lot of otherwise wasted money to the bottom line if people in a business did everything right the first time.”29 On his return to headquarters at Spartanburg, South Carolina, Milliken ordered 300 copies of the book and distributed them to his executives.
 WITHOUT PRODDING: DURACELL AND FPL SEE THE LIGHT

In the 1980s, once American managers began to see that it was not an immutable law of nature that a certain proportion of what they did had to be done wrong, that things could be made better without great expenditure and with improved productivity, the reasons for joining the quality movement multiplied. It just made good sense. Even those not directly threatened by Japanese competition began to see in total quality a way out of their difficulties. After a decline of nearly 50 years when they lost nearly half their business to trucks, America’s seven major freight railroads finally roused themselves in the 1980s and found a new life in total quality. By 1993, only 31% of the companies surveyed by the Delta Consulting Group said they had felt a great or very great urgency about implementing TQM, and an equal 31% said they started although they felt little or no urgency.30

With a hold on nearly half of the U.S. and European markets for alkaline batteries, strong sales in other parts of the world, and batteries better than most, Duracell would not seem to have any compelling reason for turning to total quality. Indeed, Duracell’s reputation for quality was a disadvantage when C. Robert Kidder, the CEO, began bringing in outside consultants to help. People in the company did not see the need for help. But when Kidder instituted quality audits around the world in the mid-1980s, the company found that its products and processes did not compare so well with others’, and that there was indeed plenty of room for improvement. Every consumer wanted longer-lasting batteries. What could be done about that? Why did Duracell have to tie up capital and space to let every battery age for 21 days to see if it leaked before it was shipped? Was it necessary to continue to use a dangerous toxin like mercury in the batteries? Why were the company’s capital forecasts written in an almost incomprehensible English?31 Obviously, Duracell had reason for adopting total quality, without any prodding from the outside. (Duracell has lengthened the life of its batteries by 50% in a decade, reduced battery aging time to zero and taken all the mercury out of its batteries. But writing the forecasts in English, that is a really tough problem.)

The regulated utilities would seem to be immune to the sort of threat that faced the auto and electronics industries. However, in 1981 Florida Power & Light Company linked its survival to its quality, which was not good at the time. FPL was hurting from the high cost of oil after two oil shocks, rising bond interest rates, customer complaints, and government regulation, and electricity rates were going up faster than the cost of living.32

Marshall McDonald, FPL’s chairman at the time, explained,
 “… we had been looking at the horse from the wrong end—and it was not a pretty sight. We had been concerned with keeping rejects down, instead of quality up. We had been busy keeping imperfection under control, rather than trying for perfection. We had sometimes burnt the toast and then scraped it clean, instead of fixing the toaster. Some of us even learned to like burned toast.”33


Although FPL had no competition from Japan, it looked to Japan for help. FPL was predisposed to Japanese quality methods because the people who built and operated one of its units, St. Lucie 2, a nuclear power station, saved time and money by using quality improvement teams to figure out how to do the job better. Whereas the notorious Shoreham plant on Long Island, New York cost $11 billion and never was licensed to operate, St. Lucie 2 cost $1.4 billion, as originally estimated, and was built and licensed 30% faster than the average U.S. plant.34 At first, when they visited Kansai Electric and other companies in Japan, the FPL people did not quite understand what they were looking at, but they certainly understood the results. In 1986 FPL compared the number of its “scrams”—temporary shutdowns of nuclear stations, usually caused by faulty instrument readings rather than by any real emergency—with Kansai’s. FPL averaged seven shutdowns a year at each of its four nuclear stations. When John Hudiburg, who had succeeed McDonald as chairman, was told that Kansai had had no scrams in a year among nine nukes, he assumed at first that the interpreter had made a mistake. It was no mistake.35 Finally, when FPL decide to compete for a quality award, it put itself in the hands of consultants from the Japanese Union of Scientists and Engineers and applied for Japan’s Deming Prize, which it won in 1989.

Quality efforts rippled through American industry, from client to manufacturer to supplier. The pressure from big companies on their vendors forced thousands of companies to take up TQM. Ford had its Q-l award and GM its Mark of Excellence to recognize the best suppliers. Hewlett-Packard, IBM, Motorola, Xerox, and other big companies rode hard on their suppliers. They in turn also heard from their own customers. For example, as U.S. banks installed more automated teller machines, they told IBM that its computers had to be more reliable since the public was now directly affected when the machines went down.

Analog Devices, a successful Massachusetts maker of the electronic links between analog and digital equipment, found itself facing new demands. Ray Stata, the founder and head of the company, says,
 “The first blush of TQM at Analog Devices goes back to the 1983-84 period, the beginning of the serious quality movement in the electronics industry, which was triggered by HP and IBM when they began to put pressure on their vendors. Everybody ran out to acquire TQM literacy. I would have to say that from 1983 through 1986 the flute music of TQM which I was preaching did very little to change the substance of the way we were managing.”


Then came a second impetus in the late 1980s as the market for integrated circuits flattened out and the customers’ quality demands got tougher. Analog Devices found itself with a dwindling military clientele and a need to expand into new markets. Stata had been accustomed to record growth and profits. The motivation for improving had been just that “we can do better than we’ve done.” Now the motivation became, “If we don’t do better than we’ve been doing, we’re not going to survive.” Quality became more than flute music.36


OEBPS/images/9781439138458.jpg
A JURAN INSTITUTE REPORT

Quality Wars

The Triumphs and Defeats of American Business

JEREMY MAIN

THE FREE PRESS
A Division of Macmillan, Inc.
NEW YORK
Maxwell Macmillan Canada
TORONTO
Maxwell Macmillan International
NEW YORK  OXFORD  SINGAPORE  SYDNEY








OEBPS/images/img01_1-3.png
Quality Wars

The Triumphs and Defeats of American Business

JEREMY MAIN






