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PREFACE

Forget about stock market prices. By the time this book gets into your hands, share prices may be way up, way down, or in between. Neither stock prices nor their recent direction will tell you anything about industrial competitiveness. That is a matter that requires digging much more deeply.

We’ve done the digging. Actually, we’ve probed and plumbed with research encompassing the past half century. And, with companion research, we’ve plunged forward with projections into the next ten or twenty years.

Alarm bells should be ringing. The analysis shows that many of the renowned exemplars of continuous improvement aren’t improving anymore, lean thinking and six sigma notwithstanding. As Kermit the Frog didn’t quite say, it isn’t easy staying lean.

If this were 1970, we shouldn’t be concerned. Back then, global markets were largely closed. Economic and political barriers were the norm, getting in the way of finding new markets. More to the point, the barriers insulated manufacturers from competition other than local/regional. No more. The new world economy opens the door to competitive assaults from anywhere, the more so as we move forward toward 2010, 2020, and 2030. John Chambers, CEO of Cisco Systems, describes the new era as one in which “everything gets cheaper forever. The ability to [compare] prices from 1,000 [competitors] rather than three will drive down prices.”1 Call it, if you will, hypercompetition. For prestigious manufacturers to be showing up as smug and complacent in such a time should be, for them and their stakeholders, unsettling.

In this book we suggest the following reasons for the blunting of competitive edges in such a time:

Complacency—a societal, industrial, and national tendency.

Stock-hyping deals that divert attention from “the basics” of world-class excellence.

New, job-hopping managers; no trial-by-fire experience.

Retention of old, nonprofitable customers and SKUs.

Retention of command and control.

Legacies of bad equipment, systems, and job designs.

Disjointed and narrowly focused world-class implementations.

Chapter 1 gives complacency a full treatment, and elaborates briefly on the other six factors. Further commentary and examples follow in other chapters.

The challenge in doing the research and writing this book is the subject matter: the ill-defined field of management. Moreover, it is management of manufacturing companies, which are overwhelming, interwoven mixtures of things to be managed. The endless succession of management fads testifies to the field’s instability. It begs for grounding not only in verifiable, cross-checked facts, but also in inferences drawn from wide-ranging sights, sounds, snippets, tendencies, examples, and short-and long-term trends. The latter—the trends—support a fair amount of the content of this book. That is to say, this book is about trends in industrial renewal.

The aims of the book are ambitious. The book’s messages will not fully convince the spectrum of its potential readership: executives, team leaders, investors, the business press, economists, professors and students, and natural-born skeptics. The book’s foundation, though, is research—three streams of it. It’s time for research. In the business world, research typically lags development of new ideas and applications.

The current business knowledge renaissance dates back to about 1980, when the West discovered the Toyota system and total quality. Since then, Big Business Books have appeared with numbing regularity on best-seller lists, alongside potboilers by Danielle Steel. Mainly, they have been war-story books. They have named names, telling what, where, when, and how companies, especially manufacturers, were able to rise up from basket-case fates to renewed industrial prominence. Tom Peters’s books set the tone. My own four preceding books on simplicity and what it means to be a world-class manufacturing company were of the same genre.

That such books are based on stories and anecdotes is not to deny the validity of their content. What was in my own books was correct, still valid, and in no need of retraction. (Except that in the first one, Japanese Manufacturing Techniques: Nine Hidden Lessons in Simplicity,2 the word worker appeared frequently. The word has long since been abolished from my vocabulary, since it implies a two-class system of thinker-managers and doer-worker-bees—not at all world class.) The same goes, I think, for similar-themed early and mid-1980s books by Robert Hall, Roy Harmon, and Kyoshi Suzaki. Since we were early-stage learners, relying on limited observation, the longevity of our messages is a bit surprising.

Straight war-story books don’t attract much attention anymore, nor should they (especially those that wrap their points around the nameless, such as “a well-known Fortune 500 diversified manufacturer”). It is not that inferences drawn from the case studies of Hewlett-Packard and Milliken and Company (or unnamed X, Inc.) cry out for “proof.” Since their success stories are so much infused with a formula of low-cost simplicity and customer-focused common sense, we believe. (On the other hand are claims of superior performance tied to complex, high-cost automated equipment, inscrutable information technologies, or fuzzy notions about leadership and swinging on ropes together in the wilderness. These are the kinds of claims that beg the question “Where’s the hard evidence?”)

This book, as with its predecessors, names names most of the time, and says what, where, when, and how. It continues, as well, in advocating the by now well-tested prescriptions, but with many additions. The interrelated concepts and techniques going by words like “lean” and “world class” have been fused together. They form a cohesive system of assessment and application. The underpinnings are emergent principles. They stand the tests of time and sense. They are nourished, not replaced, by the best ideas from each new management movement—from reengineering to six sigma, and from activity-based costing to balanced scorecards. World-class principles-based management is all about coping with hypercompetitiveness. The upcoming chapters explain, with collected data, why they must be the standard of excellence in the twenty-first century.



Complacency

The law of entropy has it that all things tend to run down. Only by importing negentropy—applied information—can we stave off this fate. Beavers possess the know-how (information) to keep water from swiftly taking its entropic course—downhill. Man continually innovates and uses the resulting information to make water climb uphill, keeping crops irrigated and toilets flushing on the uppermost floors of skyscrapers.

Nations and companies run down, too. Their declines follow from not innovating, not applying new information to combat entropy. In social systems such failings often take the form of complacency.

Through much of the twentieth century the United States was the world’s manufacturing colossus. By the 1970s decline was apparent and the cover-story topic, of any number of business publications. Telling research shows that the downslide actually began in the 1950s. Later, by applying new ideas (some borrowed, others homegrown), U.S. industry renewed itself and regained its global industrial supremacy. The United Kingdom, then continental Europe, followed suit.

The same patterns of ascendancy and decline—and the need for renewal—take place in every country and region. We’ve seen it in Japan, with its own extended period of economic malaise. Japan had sloughed off the devastation of World War II to emerge dominant in world markets for automobiles, machine tools, and a cornucopia of consumer electronics. The principal driving force was innovations in industrial management that originated mainly in the Toyota family of companies. The Toyota system—just-in-time and related concepts of rooting out wastes and delays—was fully developed by 1970. Those innovations pumped the Japanese economy for another two decades as other companies installed their own versions of Toyota concepts. By the nineties, however, the competitive engine had run out of gas (life-giving new knowledge).

Manufacturers in other countries got a late start. Simplistic explanations of Japan’s success (community of the rice fields, quality control circles) had diverted attention. Finally, in the early 1980s, Toyota’s get-lean success formula was out in the open. What happened next is remarkable: Western industry (mainly in the United States, at first) avidly learned and applied—and then began to innovate itself. By the late 1980s the United States had taken the baton. It became the globe’s fount of new ideas on how to manage a manufacturing enterprise.

Chapter 2 summarizes the most important Japanese innovations, pre1980s, and the equally notable contributions of the West, late 1980s and 1990s. The body of this chapter probes the complacency problem, especially for manufacturing companies. Main topics are the rising importance of good management, how to size up competitive strength, and why manufacturing leaders fade.

MANAGEMENT: THE DIFFERENTIATOR

When it comes to countries, competitiveness may be measured by economic numbers such as gross domestic product. More to the point, for this book’s purpose, is competitiveness for a business—most specifically a manufacturer. Earnings and market share are inadequate. They tell where the company was, not where it is going. All too often a company has its best year ever and two or three years later is in a death spiral.

Digital Equipment Corp. (DEC) comes to mind. In 1987 the company’s common stock price hit its all-time high, and cocksure executives leased the QE II ocean liner for the three thousand—odd guests invited to its spare-no-expense DECWORLD extravaganza. Exhibit 1.1 shows, one year later, DEC’s spectacular rise in earnings suddenly reversing itself and its common stock price falling as far and fast as it had risen. In 1998 DEC was gone, absorbed by Compaq Computer.
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Exhibit 1.1. Common Stock Price and Net Income at Digital Equipment Corp.



Some companies luck out. They stumble upon a technology that gives an instant competitive edge, covering up what may be serious management flaws. Superior companies will take luck but do not rely on it. They import and self-generate two kinds of vitalizing information. One is best management practices. The second is improved technologies and new products emergent through application of superior management concepts.

We are saying, then, that good management is the differentiator. Even economists, who are given to explaining all economic twists and turns in terms of fiscal and monetary policies, have been forced to recognize that management can make a difference. Notably, what catches economists’ eyes is, of late, the unusual behavior of inventories, along with a possible dampening of the business cycle. The conventional wisdom is that when the economy booms, inventories grow massively; then, before long, warehouses bulge, so producers retrench and the boom turns into bust—until inventories become scarce, which re-ignites the boom. That cycle could be depended upon, until the early 1980s, when manufacturing shipments-to-inventories ratios began to improve. (This is a variant measure of what is known as “inventory turnover.”) As shown in Exhibit 1.2, the improvements were stutter-step from 1982 to 1990. Then the ratio rose nearly every year. For the seventeen years between 1982 and 1999, the average annual improvement is 2 percent. (The rate would be higher if it omitted industries, such as extraction, that have no incentives to decrease inventories.) The surprising (to economists) explanation: Industrial companies were making hay with new management techniques that continually drive out wastes and drive down inventories.
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Exhibit 1.2. U.S. Manufacturing Shipments to Inventories, 1970-1999
Source: U.S. Census Bureau, Statistical Abstract of the United States Shipments and inventories are both measured in dollars.



INVENTORIES: PROXIES FOR COMPETITIVENESS

For their state-of-the-economy and predictive value, economists keep a close watch on inventories. Investors sizing up a certain company might take a lesson. Of all the pointers of strength or weakness that might be gleaned from a goods-oriented company’s financial records, none reveals quite so much as trends in inventory turnover (alternately expressed as days of inventory).1 Chapter 3 details why that is so. This chapter reviews the inventory patterns themselves.


If you’re troubled by the premise that inventory turnover is a worthy proxy for competitiveness, please mark your place here and go read chapter 3. Then come back.



The Good Years

The 1996 Schonberger book, World Class Manufacturing: The Next Decade, includes eye-catching results of a half-century analysis of inventory turnovers in manufacturing companies. The database consisted of a few dozen venerable manufacturers, mainly in the United States and France. Nearly all of those companies showed about the same pattern—getting worse on inventory turnover from the 1950s until around 1975 or 1980, followed by sharply rising turns thereafter.



Note: The accountant’s measure of inventory turnover is cost of goods sold, found in a company’s income statement, divided by the value of on-hand inventory, from the balance sheet. Large amounts of inventory tie up cash and produce low inventory turnover—bad. Reducing inventory and getting lean frees up cash and raises inventory turnover—good. (Exception: If managers simply reduce inventories, without acting to cut wastes and delays, they remain fat—bad!)





Now the companies in the inventory database number more than five hundred and include manufacturers in Canada, Mexico, Japan, the United Kingdom, and several countries on the European continent. The half-century decline-incline pattern holds up well for this much larger sample. Exhibit 1.3 lists some of the companies, the number of years they’ve been improving, and annual rates of improvement since bottoming out. The increases in inventory turnover generate cash flows at average rates of almost 3 percent per year. (This is as of the end of 2000. A quick re-check as the book went to press shows lower average rates if the most recent “bad-year” annual report numbers are used.) For the typical twenty-plus years of improvement, it is a whopping amount of cash. It is usable for opening new plants or upgrading old ones, funding new product development, raising pay, distributing dividends, or almost any other purpose. Generating cash on one’s own—as opposed to borrowing or diluting ownership by issuing new shares of stock—is everybody’s favorite way to succeed in business.


Note: The previous exhibit, Exhibit 1.2, tracks shipments to inventories, which is okay as a macromeasure of inventory turnover (for instance, for a whole economy or sector). Exhibit 1.3 is for single manufacturers, not sectors. For a single company, the preferred, more precise measure of inventory turnover is cost of goods sold to inventories. Cost is more valid since it removes possible pricing biases present in shipment numbers.




Inventory Turnovers: A Half-Century Look Tracking the Decline and Rise of Industry

[image: Image]

Exhibit 1.3. Inventory Turnover Patterns



Chapter 3 will show the actual down-then-up inventory turnover patterns for a few manufacturers. It will also zero in on the meaning of these common patterns. We shall see that the period of decline is explained by poor and worsening practices in virtually every function of the enterprise; and that the past two decades of renewal are explained by the opposite—a period of industrial renaissance based on an outpouring of new knowledge.

Bad News: Many Manufacturers Never Got Off the Mark
(Years of Getting Worse on Inventory Turns)—Examples
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Exhibit 1.4. Manufacturers Exhibiting Long-Range Pattern of No Improvement or
Worsening Inventory Turnover


Note: The inventory studies reveal three different patterns for this group of laggard manufacturers: 1) years of improvement followed by, in recent years, the opposite—signified by the rising, then falling arrow; 2) years of worsening inventory turns with no discernible change—the continuously downward arrow; 3) no clear pattern, just random rising and falling in inventory turns—represented by the jagged up-and-down line.




The Flattening

But there is distressing new evidence. First of all, in the midst of a global get-lean movement, about one-third of the world’s best-known manufacturers are not. For at least the past ten to fifteen years, those companies either have shown no loss of weighty inventories or have actually fattened up on them. Prominent among the one-third are the sixty listed in Exhibit 1.4. Their names are Audi and Bayer in Germany, Komatsu and Kyocera in Japan, Nokia and Volvo in Scandinavia, Domtar and Quebeco in Canada, and Conagra and Crane in the United States—to name a few.

Second, the other two-thirds—who may have thought themselves among the masters of lean—are having their own problems. This is the group whose annual reports show a long run of inventory reductions. A close look at their recent records, however, shows that nearly 40 percent have ceased to improve. Their inventory turnovers have either plateaued or worsened. Among this group are perhaps the two most admired of all manufacturers: Toyota and General Electric. They are joined by fifty-eight others on the list in Exhibit 1.5. All sixty in the exhibit had averaged an approximate 3 percent per year improvement in inventory turnover for fifteen years or more. But in about the last five to seven years all have plateaued or declined. Appendix 1 ranks twenty-four industry sectors according to their success in sustaining at least a fifteen-year improvement trend in inventory turnover—without that five-to-seven year lapse. Some companies in Exhibits 1.4 and 1.5 have been acquired or merged. In such cases, the data reflect the inventory turnover pattern up to the year of consolidation.

Adding the one-third of manufacturers that have not improved to the 40 percent that were improving but have lapsed provides a not-so-grand total of close to 75 percent. That is 75 percent that are at risk, as evidence by bloated and bloating inventories.


Of twenty-five automotive parts manufacturers in the survey group, guess which one has the worst several-decade-to-the-present inventory performance, as judged by the combination of absolute turnover and rate of change? It is Federal-Mogul, which in late 2000 was teetering on the brink of bankruptcy.2 The company and the press blamed the financial troubles on asbestos suits from former employees of an acquired company.3 If Mogul had been generating the kind of cash flow that comes from getting lean, however, it might easily have been able to weather the asbestos storm.



Bad News: Many Declining/Plateauing on Inventory
Turnover after Years of Getting Lean—Examples
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Exhibit 1.5. Manufacturers Exhibiting Recent Pattern of Leveling Off
or Declining on Inventory Turnover

Caveat: Some of the listed companies may have special justifications for their poor inventory turnover pattern of late. Dover Corporation, for example, may cite a recent accelerated acquisition effort: buying manufacturers long on inventory, thus lowering Dover’s overall turns, with the intention of helping the new acquisitions to “get lean.” Motorola may claim that inroads into China and India, with lengthening inventory pipelines, have temporarily dragged down its overall turnover numbers. Most of the companies, however, should look into the mirror and see the flat or downward trend for what it probably is: poor performance.

These points about decline could be solidified if the disturbing data from Exhibits 1.4 and 1.5 could be backed up by alternate measures, especially quality. The huge advances industry has made in quality over the past two decades seem unarguable. But has quality suffered in most recent years, along with inventory? There are no handy records to study to find out; annual reports are clear on inventory but say nothing about quality. Anecdotal evidence of quality problems is available, however. There is, for example, this striking news headline: FORD SAYS LAST YEAR’S [2000’s] QUALITY SNAFUS TOOK BIG TOLL—OVER $1 BILLION IN PROFIT.”4 Ford Motor Co. is a latter-day quality pioneer, having mounted a company-wide quality program in the early 1980s. It was founded on the works of Deming, Juran, and Crosby, who were hired to spark the effort. Ford is the company that had enough success with quality to dare to make its main advertising slogan “Quality Is Job One.”


Caution: Inventory is necessary in the absence of process management. (Other cautionary statements similar to this are placed in later pages of the book. Their purpose is to dispel any misinterpretations of the data on inventories.)



Ford may not be alone. Jeffrey Garten, dean of the Yale School of Management, says this: “Among the forty top business leaders I interviewed for an upcoming book, the word quality wasn’t mentioned once as a major strategic challenge.”5

THE PROBLEM

Each company, of course, has its own story. We can speculate in general, though, on reasons for the tapering off of the encompassing inventory indicator; quality, too. Complacency, already mentioned, is one. Six other causal factors join complacency on the list in Exhibit 1.6 (repeated from the preface). These are briefly discussed below and elaborated on in later chapters.


 
	Complacency—a societal, industrial, and national tendency.

	


	Stock-hyping deals that divert attention from “the basics” of world-class excellence.

	


	New managers, no trial-by-fire experience.

	


	Retention of old, nonprofitable customers and SKUs.

	


	Retention of command and control.

	


	Legacies of bad equipment, systems, job designs.

	


	Disjointed and narrowly focused world-class implementations.





Exhibit 1.6. Why Manufacturers Lose Their Competitive Way



Tendency to Regress

There is a body of academic research that bears on how industry leaders tend to lose their top rank. It goes by various names, including industrial dethronement and market-share erosion. Studies in 1983 and 1986, for example, found that the majority of market leaders lose their top rank within a couple of decades.6 Using broad economic data, those studies bear out what this book’s inventory research shows for specific manufacturing companies. The issue, though, is not how companies lose. It is how to renew and recover from regression, erosion, and complacency. That is the main theme of the book, taken up in most chapters.

Stock-Hyping Deals

What manager could think about staying the course with stars in his or her eyes? In the late 1990s e-business, silicon-tech, and biotech firms repeatedly sprang up, had their initial public offerings, and made large numbers of youthful people quickly rich in stock options—on paper, if not in the bank. In big industry, one megamerger after another (the majority ill considered) sent stock option prices soaring for layers of executives and managers. The aforementioned Jeffrey Garten, dean of the Yale School of Management, agrees. On what gets in the way of quality, he says, “[Top business leaders] are obsessed with boosting short-term share prices, reaching new markets at warp speed, and ramping up scale through mergers or alliances.”7 In comparison, the rank of continuous process improvement falls low on the priority scale.

There is some method to the madness. Demolition of the Iron Curtain along with momentous trade, political, and single-currency pacts—all in the midst of decades of world peace (blemished, to be sure, by a pack of small wars)—created a wide-open global marketplace of 6 billion people. The clear imperative: Get one’s foot in the door.

It is a giant door. The foot needs to be encased in a combat boot—in the form of company-wide, customer-focused excellence. In other words, companies that let their world-class journey slide while rushing to acquire, merge, or partner to build power and a global presence may be the worse for the effort.

New Managers

At the core of the world-class journey are the just-in-time (JIT) and total quality (TQ) methodologies, which migrated to the West in about 1980. Their message was revolutionary. Early practitioners treated them as crusades. Leading companies—IBM, Motorola, Milliken, and the like—sent scores of high-level executives and managers to Philip Crosby’s Quality College. W. Edwards Deming’s four-day seminar played to full houses for fifteen years. Joseph Juran’s quality-management message had similar prominence. And consultant William Wheeler liked to talk about “born-again JIT’ers” popping up across the industrial landscape.

One reason these complementary approaches—JIT and TQ—had such grand impacts is that they were the only games in town. Not anymore. Reengineering, teaming, agility, mass customization, constraints management, 5S, six sigma, supply-chain management, e-commerce, and so on blur the senses. The crusaders have retired or are small in numbers alongside the legions of new, young, job-hopping managers who populate the hierarchies. The new cadre is quick to develop an initiative but doesn’t stick around long enough to see it through. (The ardor for job-hopping may have cooled some in the aftermath of the stock market plunge in 2000-2001.8) Moreover, it lacks the fervency of forerunners who had experienced mind-set transformations: for the crusaders, the reigning system of inspector-based quality and big-batch, big-system complexity had to go. In its stead is everyone-a-process-manager, along with quick-change, small-lot, visually managed operations. Even where a group of today’s new managers has the process-management zeal of the crusaders, they may not be able to act out their preferences, because they typically work in downsized companies and have overly full plates.

Retention of Old, Nonprofitable Customers and SKUs

Plates are heaped partly because of the way companies continually add new customers and stockkeeping units. Trouble is, as the new arrive, the old do not depart. Chapter 12 expands on this failing and how to deal with it. But new managers with full plates usually must contend with another holdover situation: Their company probably still operates in the command-and-control mode, which gets in the way of best intentions.

Retention of Command and Control

Command starts with commanders—those high up. Control employs a network of specialist-agents who count everything and make reports for the commanders.

Command and control is at odds with employee-driven process management. By one set of standards, it is also out of whack with continuous process improvement, total quality, and flexibility/agility, along with statistical process control, just-in-time, total preventive maintenance, and 5S. These initiatives can be advanced under command-control—but by a small group of specialists and managers, leaving out the bulk of the workforce.

Further limiting workforce involvement is heavy use of external consultants to guide new program installation. Consultants find it easier to deal with like-minded managers and staff experts than with folks in the ranks. Moreover, there is always pressure on the consultants to get quick results, but turning on a whole workforce is anything but quick. Training and prodding managers and experts is much faster.

And it works. The professional staff, with consultants standing by, maps the processes and designs the work cells. Together they install sophisticated work-tracking systems and advanced statistical analysis methods to zoom in on causes of defects and down machines; these are systems and methods beyond the ken or the sight lines of the general workforce. They put improvement charts on walls throughout the plant. And never mind that the charts track remote management concerns, not the things that aggravate or stimulate the troops. It works—at least long enough to make a few competitive inroads and maybe even drive up the stock price. But it doesn’t last. Before long, the advantage goes permanently to a superior competitor who takes the time to get all the minds and bodies of the company involved, instead of just a minority of professionals.

Legacy of Bad Equipment, Systems, Job Designs

Years of command-control often leave in their wake misfitting equipment, information systems, and job designs.

As for equipment, there is little point in rehashing the by now well-known arguments in favor of smaller-scale machines and production lines. The outsize, high-volume monuments to the economy-of-scale concept are out of step. Making in small or one-piece lots in synch with customer usage works best with smaller-scale, high-flex equipment. Many manufacturers, however, have large sums tied up in still capable supermachines bought years ago. Continued use of such equipment holds the manufacturer hostage to the batch-and-queue system. Sometimes there are no affordable alternatives. Quite often there are, but executives lack the will or the wits to switch.

Criticizing systems—manufacturing information technology (IT) systems, that is—hits at the giant, well-endowed software industry. IT applications have their place in industry. But the legacy systems that schedule, dispatch, release, track, count, and cost everything that moves are, by today’s standards, largely non-value-adding wastes; their use sacrifices hands-on visibility. Best practice calls for a host of visual-management devices—kanban flow management, 5S discipline, process data in the workplace, and so on.

As to job design, Frederick Taylor had it partly right. For any set of conditions there is one best way. Though it can never be found, it must be continually sought, documented, timed, taught, and practiced. In the Toyota system, the result is called “standard work.” Employees improvising—doing the work their own ways—causes variation, which, as Dr. Deming beat into our heads, is the root of any number of ills. Since things change, standard work must, too. The workplace should be, to use Robert Hall’s language, an improvement laboratory9 hosting a never-ending sequence of work studies. The main research tool in the lab is 1900-vintage Taylor-Gilbreth process flowcharting.

However, Taylor and the whole reductionist/command-control school has it wrong about who designs the work and what the best way should look like. Job design and job improvement is not, properly, a staff function. As already stated, it must be largely in the hands of those who do the work. Too often, companies give their workforces training in process analysis and problem solving but then retain the system of professional staff and consultants actually to do most of the analyses.

Here the term reductionist refers to the common bent of job designers, which includes industrial engineers, human resources staffers, or bosses. They tend to apply the division-of-labor concept down to minute levels of detail. Jobs may end up so squeezed down that any newly hired warm body can be up to speed on them the first day—at minimum wage. This holds down the payroll. It also ensures high turnover, dissatisfaction, and an untrained, non-thinking workforce.

Erratic Application of World-Class Concepts

These days, many companies do spend a lot on training. It’s a good thing. The reservoir of best-practice knowledge that exists today, there for the learning, is massive, as compared with the meager, poorly respected offerings of twenty-five and thirty years ago. Companies keep sending their professionals to seminars, launch in-house workshops, and even establish their own versions of Motorola University. Moreover, growing numbers of manufacturers have gravitated toward forty hours per year as a minimum amount of training. It’s for all employees, not just professionals.10

For all that, our own benchmarking research shows that even best manufacturers have serious blind spots when it comes to application. In the next chapter, that research, called “World Class by Principles” (WCP), is summarized briefly. Most of the remaining chapters blend in specific results of the research.



Renewal

The first published listing of world-class manufacturing principles appeared in a 1986 book, World Class Manufacturing: The Lessons of Simplicity Applied, by Richard Schonberger. It was a seventeen-point list labeled an “action agenda for manufacturing excellence.”1

Agendas are nice. But, as they say, you get what you measure, and agendas lack that important ingredient, measurement criteria. Therefore, in 1994, the seventeen-point agenda evolved into a sixteen-principle matrix, with measurement criteria and five lowest-to-highest levels of world-class achievement. A benchmarking project followed. Manufacturers self-score their business unit or company on the sixteen principles and forward their scores for entry into the benchmarking database. Each manufacturer then receives a customized report (see box) comparing its scores against those of peer organizations and the whole.



Contents of World Class by Principles
International Benchmarking Report


Section I (ten or more pages), containing

Three introductory pages

Two pages of scoring details organized by type of manufacturer

One page of results, for selected industries, for each of the sixteen customer-focused, employee-driven, data-based principles

A one-page bar chart of average scores on each principle for all participating organizations

Two or more pages of principle-by-principle bar-chart comparisons, customized for your organization (your scores compared with those of peer organizations)

Section 2 (usually two to five pages). Selected competitiveness/leanness data in the form of graphical trends from a half-century analysis of inventory turnovers—for over five hundred manufacturers in sixteen countries—including yours, if available

Section 3 (six compact pages). A listing of all WCP benchmarking participants (about 485 at this writing) from eighteen countries—not including their scores, which are confidential

Section 4. An executive summary (about twenty pages), containing

Rationale for the WCP self-assessment and benchmarking

Analysis by industrial sector and by highest and lowest scorers, plus special findings and anomalous/surprising results

Global and industrial-sector analysis of the spread of “lean” management, as indicated by inventory trends

Three-page set of the WCP self-scoring matrix





WCP BENCHMARKING, PHASES 1 AND 2

The first 130 manufacturers participating in the WCP Benchmarking are listed in the 1996 book World Class Manufacturing: The Next Decade.2 The book presents each of the sixteen principles, the five-step scoring matrix, and summarized results for the 130 manufacturers.

The project continues, now with research partners in fourteen countries administering the scoring for companies in their regions. Around 485 manufacturers are in the database and have received benchmarking reports. Their names—but not their scores, which are held in confidence—are listed in appendix 2. The research population is deliberately biased in favor of companies with a track record of world-class achievements. A significant number were sought out as having received prestigious awards, including the Baldrige national quality award in the United States, the Shingo Prize for North American companies, Industry Week magazine’s best-plant winners, state quality awards, and counterpart recognition in Europe, the Far East, Australia, Africa, and South America.

The scoring criteria in the WCP matrix are very tough. The idea is that even the best companies should maintain a strong sense of vulnerability, given the wide-open global marketplace, with competitive standards rising ever higher.

And how do companies actually score on the sixteen principles? The top forty in the WCP database—including several best-plant designees and Baldrige winners—average less than three points per principle on the five-point scale. We’ve observed that some of these companies’ management teams react with momentary concern but do nothing. Their companies are making money in a booming economy, and the company hallway is filled with award plaques, so everything must be okay. Other companies are in better hands: their officers see that everything is not okay and get busy, especially on the blind spots—principles on which they’ve scored only one or two points.

PRINCIPLE 2: COMMON BLIND SPOT

One common blind spot—among the lowest scoring of the sixteen principles—is Principle 2. Its condensed description is “Capture/Use Customer, Competitive, and Best-Practice Information.” Exhibit 2.1 shows the principle and scoring criteria, plus a few “fine points” on how to interpret the criteria. Each principle follows the same format. The criteria get progressively more demanding for each step up the ladder, and each step is worth a maximum of one point.
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Exhibit 2.1. Principle 2: Capture/Use Customer, Competitive,
and Best-Practice Information

FINE POINTS

This principle taps outside information/knowledge; it’s your main antenna.

Information/knowledge (especially external) is the spark of innovation.

Aim: Drive your improvement efforts with external data—from customers (customer satisfaction/needs surveys), competitive products (competitive analysis), and noncompetitive best practices (benchmarking studies).

Though customer surveys and competitive analysis are old techniques, few companies have done them well or systematically; it’s been haphazard.

Benchmarking is a newer approach, developed by Xerox, that seeks out best-in-the-world practices (best at supplier sourcing, paying invoices, and so on).

Lowest point level (step 1) is getting data from customers and competitive analysis; higher points require benchmarking as well—each done systematically; at the third step, “noncompetitive metrics” refers to data on best practices, most of which will not be found in one’s own industry; highest points require all-employee involvement and superior uses of the data.

For the sake of illustration, let us consider two manufacturers that participated in the benchmarking in 1997. Each scored in the top 20 of some 485 participants, and the lowest score for each—2 to 2.5 points—was on Principle 2. They represent the following industrial sectors: machinery and large appliances: electrical, metalworking/machining, sheet metal, and electronics. (In the WCP, each manufacturer is categorized in up to three sectors.) Their total scores are 52 and 57.5, an average of 3.25 and 3.6 points per principle. Here is a closer look at the “blind spot” effects of lower scores on Principle 2 at each of the two manufacturers:

Manufacturer A, maker of building control products:

Gave itself a full point on Principle 2, step 1, “Gather customer satisfaction data, plus competitive samples and metrics.” A point here just means that now and then they gather feedback from customers; bring in competitors’ products for reverse engineering; and know something about competitors’ lead times, on-time performance, and so on.

Gave itself one-half point on step 2, “Gather customer needs and best-practice data, plus noncompetitive metrics.” A half point means, “We do it somewhat. That is, we delve a bit into customerneeds (which goes beyond customer satisfaction). And we’ve been known to look beyond our competitors (who may not be best at anything) at best practices and metrics of noncompetitors.”

Gave itself one-half point on step 3, “Systematic customer surveys and full-scale benchmarking for key processes.” The word systematic distinguishes the third step on this principle (the same is the case at the third step for several other principles as well). Systematic means “We don’t just take a look once in a while; we have a system for doing it (for instance, customer surveys) on a regular basis. It’s built in, like the payroll.”

A half point at steps 2 and 3 suggests this for Company A: Being only marginally aware of its customers’ wants, competitors’ capabilities, and outsiders’ best practices may set off an erosion of its strengths on other principles (scores of 2.5 to 4.5, plus two 5s). Quality, for example, is the main focus of Principles 10 and 11. But Company A is probably viewing quality through its own eyes. It is not quality in the eyes of customers, or in the gun sights of competitors, or based on superior best-quality practices of noncompetitors, none of which Company A systematically assesses.

Manufacturer B, maker of medical instruments:

At fifty-seven total points, this manufacturer is one of the highest scorers in the WCP benchmarking database. Its scores on the other fifteen principles are all in the 3-to-4.5-point range, which makes the two points on the second principle stand out. Possible explanation: Like many companies, Manufacturer B probably has a history of being inwardly focused. That won’t do for a company so bent on excellence by highest global standards.

A saving grace: This company has received a number of public honors. That brings its managers into contact with other award-winning companies at honors conferences. Those contacts may help the company develop better awareness of best practices outside its industry. They also provide contacts for benchmarking visits to other highly regarded firms.

In summary, Principle 2 is a weakness for both Manufacturers A and B. A key benefit of participating in any kind of benchmarking is finding one’s blind spots—before getting blindsided by a more aware competitor. Blind-spot elimination is an effective pathway to betterment.

We have looked closely at only one of the principles in the WCP. All sixteen are included in appendix 3. (Manufacturers wanting to formally participate in the WCP International Benchmarking receive the set of principles and self-scoring criteria, along with other explanatory “invitation to participate” materials.) The principles are intended to cover most of what a manufacturer does—from design and development, to purchasing, to human resource management, to presentation, promotion, and marketing. To justify the label world class, all the principles and five-step scoring criteria have the same overarching three-part theme: they are customer-focused, employee-driven, and data (fact)-based. The intent is that they define competitiveness not by today’s standards, but by the much elevated standards sure to arise in the future under unfettered world commerce. We look at competitiveness more closely, and through other lenses, in chapter 3. But first, in finishing this chapter, we reflect on the sources of the lore of renewal.

KNOWLEDGE-BASED INDUSTRIAL RENAISSANCE:
ITS SOURCES AND FUTURE

The rest of the world owes Japan a debt of gratitude—actually, not Japan, but a modest number of elite manufacturers in that country. Led by Toyota, the giant automotive and textile machinery company, their contribution, besides fine products, was management innovations. Their products invaded the West. Ten or twenty years later, their management innovations made the voyage.

Japan Decade and Western Decade

The names of those innovations from Japan are mostly well known. The eleven under “Japan Decade” in Exhibit 2.2 are standouts. In the far right column are seven equally notable innovations, these from the West. Each lines up with a key business process. It is no surprise that Japan’s contributions were mainly in operations and engineering, the West’s favoring the managerial side: strategic/competitive and collaborative.

Innovations in human resource management arose in both decades. The three from Japan serve to breach barriers that squelch ideas of the general workforce. The two in the right column respond to the question “What’s in it for me?” Front-line employees in Japan may not ask the question, but independent-minded operatives in the United States, Canada, and Western Europe will.

One of the items on the right side of Exhibit 2.2 deserves special mention. Design for manufacture and assembly (DFMA) is surely the most significant of the West’s innovations—at least equal to any innovation from Japan. Developed in the early 1980s by University of Rhode Island professors Boothroyd and Dewhurst, DFMA quickly became a hit among Western electronics and automotive manufacturers.3 Rivals in Japan have been the laggards. Still today, fifteen years after Ford and Chrysler embraced DFMA, Toyota seems bent on taking a less promising road. (Though an early champion of DFMA, Chrysler became distracted by its own success. As one news story put it, “Instead of taking advantage of economies of scale by using the same parts in different cars, [powerful platform teams] bought their own components.”4) Toyota’s benchmarking studies show that it generally pays more than other automakers for purchased parts, but its reaction, according to one report: “[Toyota] spurned the growing industry practice of installing standardized parts in a range of car models: No sharing of door locks in Camrys and Corollas, if you please.” (Note: Better that the writer had said “well-established” instead of “growing.”) Instead the company is “figuring out the lowest prices paid by carmakers for 173 commodity-type components, from rearview mirrors to the bearings inside shock absorbers.” Then, Toyota holds the pricing data over the heads of its suppliers. “For example, Toyota wants to cut the number of bearings it buys to as little as 1/20 of current levels by asking suppliers to design simpler parts.”5 Using cost clout to drive out waste is contrary to the Toyota system itself, which is famed for direct attacks on root causes. The DFMA guidelines give engineers the tools directly to attack root causes of design excesses; no need for cost analysts to tell the engineers what to do, if you please.



	 
	
JAPAN DECADE: 1960-1970


	
WESTERN/U.S. DECADE: 1985-1994





	Operations:

	Total quality Just-in-time/kanban

	 



	Engineering:

	Cellular layout Joint product/process design Target costing Total preventive maintenance

	Design for manufacture and assembly




	Financial:

	 
	Activity-based costing




	Strategic/competitive:

	Quality function deployment

	Benchmarking Business process reengineering




	Collaborative:

	Supplier partnering

	Quick response/Supplier-managed inventory Continuous replenishment




	Human resources:

	Employee involvement Cross-careering Visual management

	Employee ownership/ gainsharing Broad-band pay systems





Exhibit 2.2 Two Decades of Management Innovation



Regarding the dates in Exhibit 2.2, let’s backtrack. Some of the early work—on just-in-time, supplier partnering, and so on—began in the 1950s. The developments had taken root, largely in the Toyota group, by 1970. Other Japanese automakers and suppliers would learn their lessons later, and other industries still later. The manufacturers that learned best became an export juggernaut, attacking the giant United States market first, then Britain, then the European continent and beyond. Survivors of the onslaught went though a mind-opening experience. Status quos blown, they, along with various consultants, began to innovate themselves. Best emergent ideas make up the eight items in column three in Exhibit 2.2.

While it took a couple of decades for Toyota’s innovations to find homes on another continent, the lag time is much less today. See the box on page 22 for a reason why.

Knowledge Base for This Book

The potent base of knowledge generated in the Japan and Western/U.S. decades is elemental in this book. In addition, the book draws upon three streams of new research:


	The continuing World Class by Principles (WCP) Benchmarking—self-assessment data from, so far, some 485 participating manufacturers.

	


	A related survey of best-practice applications that lead to good scores on the WCP: how manufacturing companies are doing in applying those practices. The survey includes 105 questions and was administered during seminars from 1997 through 2000. Partial survey results are threaded among the sixteen principles in appendix 3.


	The inventory turnover research—data from over five hundred manufacturers covering their performance in the last half of the twentieth century.





Free Trade—Ideas Follow Products

Economists love free trade: it yields plentiful goods of wider variety at lower prices for consumers. The public is not so sure. Not with all the fuss about the errors and excesses of the International Monetary Fund (IMF), World Trade Organization (WTO), and World Bank.
Lost in the debates is this: Wherever products move, competitive alarm bells ring and roust laggards from their naps. The main beneficiary of U.S. openness to Japanese cars and cameras, machine tools and copiers, ceramics and memory chips, was not the consuming public, nor even the Japanese producers. It was Western manufacturers that were forced to react or give up. They reacted by learning the customer-focused competitiveness formula themselves and applying it. Wide-open trade policies are what transformed U.S. industry from critically sick in 1980 to global powerhouse fifteen years later. Next, the same thing happened in the United Kingdom: trade barriers down, products in, competitiveness up, new management innovations implemented, industries revitalized. And so on in each country that lowered its barriers—so far including about two-thirds of the world in terms of population (about 4 billion of the globe’s 6 billion people are now in free-enterprise economies, compared with around 700 million before the fall of communism6).
Conclusion: The main benefit in each import country is not affordable, high-quality goods coming in. It is knowledge-based resurrection of their own industries, which then produce their own affordable, quality goods. High competition fosters industrial renewal.
By all means, let’s fix the IMF, WTO, and World Bank. And ensure that free trade builds, not trashes, countries, their consumers, their workforces, and their environments. Bringing out the best is the essence of world class.



There was no attempt to include the same manufacturers in the three research projects. However, a preference for larger, prestigious companies—the better to represent top-notch performance—ensures that many of the same ones do appear in all three research databases.

Exhibit 2.3 provides a few pertinent characteristics of the two main databases: the WCP and the inventory study. The charts show U.S. manufacturers making up around three-quarters of the manufacturers in both databases. Remaining participants in the WCP come from, in descending order, the Americas other than the United States, Europe including the British Isles, South Africa, and Asia and Australia. As the WCP project continues, the aim is for the research partners in various countries to build the non-U.S. component of the database.

The inventory database includes, besides the 407 U.S.-based manufacturers, 38 from European countries (other than the British Isles), 31 from Japan, 23 from the United Kingdom, and 19 from Canada and other countries (such as Israel, Mexico, Korea). The inventory turnover data are from published financial records, mainly annual reports. Records are complete for some of the five-hundred-plus companies: those that have been in existence as publicly held entities for the entire study period, 1950 through 2000. More commonly, the records are less complete: some in the database, especially in electronics, were established as businesses more recently. Others have been public for part of their history and taken private (no public inventory records available) for other years. Another portion have been acquired or merged in recent years, thus curtailing their publicly available inventory data. And in earlier years some companies’ books included a “costs and expenses” category, then later split the category into “cost of sales” (or “cost of goods sold”) and other expenses. Since cost of sales divided by value of inventory is the formula for inventory turnover, the “costs and expenses” years of data were not usable.
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Exhibit 2.3. Characteristics of Research Populations



Inventory records are more readily available, and for more years, for U.S. and Canadian companies than in other countries. The Mergent (formerly Moody’s) Industrial Manuals, a primary source, include other countries but for a limited number of years. Computer databases, also used, were generally more limited than the manuals. Thus, most of the data from other than the United States and Canada cover less than the full half century. Despite the uneven coverage of the fifty-year target study period, the sheer numbers of companies in the database provide clear indications of the competitive trends featured in this book.

Both the WCP and the inventory trend databases will continue to grow. The research will continue beyond the publication of this book. And what of the knowledge renaissance itself? That is the final topic of this chapter.

Global Era

The sixteen elements and assessment criteria making up the WCP give prominence to the contributions of the Japan and Western/U.S. decades. But, as they say, excellence is a journey. There are many festering problems in industry still to be resolved for which the WCP principles, current version, do not provide solutions. Here is a sampling:

Demand forecasting. There is no “world class” breakthrough here; item forecasting remains a vexing problem.

Performance appraisal. No one is satisfied with how it’s done, whether strictly boss-to-subordinate or 360-degree appraisal.

Motivation and leadership. As much may have been spent researching these issues as on finding a cure for cancer—and more progress may have been made on the latter than the former (leaders come in fifty-seven varieties).

Management of innovation and invention. We are no more enlightened here than on performance appraisal and motivation and leadership.

The above are how-to-manage issues. Add to those such broader socio-economic problems as the following:

Alarming executive-to-working stiff pay differences, especially in the United States.

Continued stock market distractions.

Buying and selling of companies beyond all reason.

Reduced loyalty—can’t be a good thing.

These are only a few large issues. Many smaller ones, some old, some blowing in on the Internet, beg for help. Novel solutions are sure to arise, and from any region. The developed economies no longer have a knowledge advantage: we are in a global era of continuing management innovations.

That makes a difference. It used to be that a manufacturer with mediocre management but a decent product line could carry on for generations. Consultant Torn Archer offers three reasons: 1) Company owners accept wide variations in profitability. The best thrive and bank their gains; others keep making and selling widgets year upon year, though their after-tax profits on sales or book value are often less than U.S. Treasury bond yields. 2) When manufacturing costs rise to prevailing selling prices, companies have plenty of other costs to slash: sales expenses, product engineering, R&D, administration, and so on. So companies chop away at those costs and manage to stay afloat. 3) Inefficient manufacturers can often just pass on their high costs to their customers and get away with it. That is “thanks to the fact that a surprising number of [their customers] are reluctant to switch to, or even investigate, new vendors.”7

Not any more. An obvious reason is the Internet, which provides ease of investigating new suppliers—and may freeze out high-cost ones that don’t have compensating advantages. A more bedrock reason is that the air is filled with today’s and tomorrow’s potent, quick-to-migrate new concepts on how to compete. The typical average manufacturer will be at risk, playing catch-up. These might include, for example, an electronics company just discovering lean concepts twenty years after Hewlett-Packard did; or a polymers manufacturer that plunges into six sigma, having missed out on statistics-based quality in the 1980s. Those are the average companies. The below average won’t have a chance.

What about manufacturers admired as much for their management as their products—GE, Motorola, and the like? We return to this chapter’s opening point. Companies on top tend toward complacency. Their best protection is doing, at an accelerated pace, what they’ve been best at: learning, learning, learning.



Competitiveness

Is industrial competitiveness a moot issue? In an information economy it may seem so. Industrial companies, these days, have all the glamour of sand. Come to think of it, however, sand is derivative of silicon, and silicon morphs into processor and memory chips, which underpin the information economy.

The services-replacing-manufacturing viewpoint bears further scrutiny and is the first chapter topic. We continue with research findings central to this book’s mixed (good-bad) message: that best manufacturers, having found the keys to competitiveness, have tended of late to lose track of them. What companies must do to regain, or gain in the first place, a competitive edge is the closing message of the chapter.

THE TILT TO SERVICES: NOT FOR EVERYBODY

Even as services employ greater percentages of the working populace, sober realists remind us of what we all do with our paychecks and capital gains. We buy and use goods: durables, including big-ticket houses and cars; semidurables, such as CDs, books, and mobile phones; and consumables. When we go to a movie, we pay not only for the intangible audiovisual experience. The price also includes costs of the theater’s bricks, mortar, and furnishings, along with, semi-durables such as the film itself, and consumable candies and popcorn.

Eamonn Fingleton makes these kinds of points in his book, In Praise of Hard Industries.1 Fingleton asserts further that manufacturing is where wealth is created. Services, he says, create lots of lowball jobs, but only small numbers that pay well and require high intelligence and talent. When Western manufacturers outsource production to low-wage countries, he continues, they give away the source of wealth. What is left are services, which, he says, do not export well.

Too much, I think, is made of these goods-versus-services distinctions. Good management is much the same in either: take care of the customer by keeping in touch and taking out wastes, delays, and rework. Companies that follow this formula can compete anywhere, and the best may move quickly to establish a multinational presence. Some do so by setting up operations in other countries, others by exporting from a home base of production. Either generates wealth for the host company.

As to Fingleton’s point that services are not exportable, the competitiveness formula certainly is, and it works for services as well as goods. For example, some of the world’s most competitive service companies—expanding globally as quickly as trade agreements allow—are North American airlines, banks, insurance companies, fast-food restaurants, overnight mail services, and chain retailers. Service multinationals, from U.S.-based Starbucks to Canada’s Laidlaw, repatriate profits and grow wealth just as surely as goods multinationals such as Coca-Cola and Honda.

Manufacturing Red Ink

A provocative newer viewpoint has it that manufacturers don’t make money anymore. This is said to be the case for Coca-Cola and Honda, as well as component makers down through the supply chains. Global competition has pinched and squeezed to the point where little is left but physical assets and brand names.

What to do? The title of a Harvard Business Review article provides an answer: “Go Downstream: The New Profit Imperative in Manufacturing.”2 To make money, the authors advise, it is necessary to forward integrate into higher value-adding services, à la GE Capital. That business unit provides financing to General Electric’s customers and has cash-cow equipment leasing operations all over the world; only some of the leased equipment is GE-made.

Plenty of other manufacturers are taking steps in the same general direction and making money at it. IBM’s resurgence is owed largely to its transformation into an information services powerhouse. They’ll design and run big systems for the customer, using IBM and non-IBM equipment. Boeing, Airbus, and other plane makers may make little or nothing selling aircraft but clean up on major repairs and retrofits. They make even more on sale of parts over the long lives of the planes.

Component makers are forward integrating as well. Consider electronic manufacturing services (EMSs), lately among the fastest growing and most profitable of industrial sectors. EMS companies such as Jabil Circuits, Flextronics, and Solectron all started out assembling printed circuit boards for major electronics companies. They’ve grown by acquiring plants, equipment, and workforces from Hewlett-Packard, NEC, Nortel, and other big customers. Along the way, the EMSs have moved up the food chain, to assembly of whole PCs, routers, and printers, and up some more into design of components and repair of end products.
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