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We are not stuff that abides, but patterns that perpetuate themselves.


NORBERT WIENER
The Human Use of Human Beings, p. 96


By learning the ways of the universe and by reflecting upon them as they surface in the daily life of family and work and community, we take the first steps into a new form of human understanding and existence.


BRIAN SWIMME
The Hidden Heart of the Cosmos, p. 7




If you want to be a great leader,


you must learn to follow the Tao.


Stop trying to control.


Let go of fixed plans and concepts,


and the world will govern itself.





LAO TZU IN STEPHEN MITCHELL
Tao Te Ching: A New English Version, chapter 57









FOREWORD


Peter M. Senge


What is the most profitable auto maker in the world? Few within or outside the auto industry would have any trouble answering this question. For most of the time since the late-1980s, the market capitalization for Toyota roughly equaled, or exceeded, the sum of the “Big Three” in Detroit. Even with the depressed yen and explosive U.S. stock market at the end of the 1990s, Toyota’s market value still continued to exceed that of its much larger competitors.


What is the most profitable maker of large trucks in the world? This is a question that fewer of us would be able to answer. In fact, it is Scania, a Swedish manufacturer that has had a remarkable string of sixty-five years of continuous profits.


What do these two preeminent companies on opposite sides of the world have in common? On the surface they differ in their core expertise. Toyota is renowned for manufacturing innovations. Scania’s primary innovations have focused on a unique modular approach to product design. These innovations, though quite different, have brought each firm distinctly lower cost structures than their competitors, combined with greater product flexibility.


The interesting point is that neither firm achieves its cost advantage by trying to manage costs in the traditional sense, by management setting cost objectives and “driving” people to meet those targets. In fact, both firms dramatically outperform their competitors without many of the traditional forms of management intervention at all. What both firms have in common, Tom Johnson and Anders Bröms believe, is that they practice “management by means,” a radical break from the “management by results” thinking that has come to dominate almost all large industrial-age firms. Moreover, they have come to this knowledge by discovering universal principles of living systems, principles by which nature works—principles relevant to all enterprises yet violated by almost all large institutions guided by “modern management.”


To appreciate this startling conclusion, and to give it some credibility, it is necessary to put it in historical context—for it is the product of a long journey. In 1987 Tom Johnson and Robert Kaplan turned the financial accounting profession on its ear with their historic Relevance Lost. They argued that the profession of managerial accounting had lost its way. It had become a servant of number crunching with no clear picture of how to serve management’s fundamental responsibility to build a healthy business. They argued that concepts, like profit and return on investment, once meant to inform outside investors about the status of their investments, had been co-opted as management tools—worse, they had become arguably management’s core tools. Corporate managers had become like baseball managers trying to coach their team by looking at the scoreboard. They had lost touch with the actual processes responsible for creating profitability, and in so doing had created a generation of mediocre businesses, paradoxically returning modest financial returns by the very act of trying to manage by setting financial targets.


Relevance Lost became a classic not only for its diagnosis but for an antidote it prescribed, activity-based costing (ABC). Within a few years, ABC created a sort of religious revival for managerial accounting. Corporate CFOs espoused it as the proper way to assign overhead allocations and accurately assess profitability of different business lines. Management schools adopted it into their curriculum. Ten years later, the editors of Harvard Business Review declared Relevance Lost to be one of the seminal management books of the past seventy-five years.


Yet Tom Johnson regarded ABC as a small first step in rethinking the entire practice of performance management, not just accounting measures. In fact, over time, he became more and more worried that ABC was becoming just another management fad. Something was wrong, he felt, with implementing a new system of measures as the sole solution to transforming management. Moreover, ABC was achieving popularity in the age of shareholder revolts, an exploding stock market, and increasing pressures to manage financial returns. Would it just become one more management technique to boost short-term financial results?


It was during this time that Johnson discovered the writings of Gregory Bateson and the emerging field of living systems theory. Bateson and the other natural scientists like Humberto Maturana, Fritjof Capra, and Brian Swimme are hardly household names for managers and management students. Moreover, the writings of many like Bateson are barely accessible to experts in their fields, let alone lay people. Yet Johnson saw in their ideas an intellectual framework to underpin the radical changes he felt were needed in management. The real challenge was how to get the ideas “across the bridge” from the world of evolutionary biology, cosmology, and systems theory to people managing and leading in contemporary organizations.


Fortunately, about this time Tom was invited by managers at Toyota’s Georgetown, Kentucky, plant to study their manufacturing processes. He was also invited to study Scania’s approach to product design, where Anders Bröms and his colleagues had been working for many years. While Scania’s management innovations are not well known outside Sweden, few have been more widely studied than Toyota’s legendary production system. Yet it still eludes imitators. As one American manager at Georgetown says, after touring the facility visitors invariably ask, “You have shown us A, B, C, D, E, and F. Our own plants have these already. Now please show us G, the secret ingredient that makes you different.” But there is no distinct “G.” The secret ingredient lies in the relationships among all the parts, in the production process as a whole. While this might strike many Westerners as esoteric or even evasive, Tom heard it as a direct expression of the systems view he was beginning to understand.


Between 1992 and 1999 Tom made over thirty visits to Georgetown, gradually coming to understand how a set of particular practices brought the elusive Toyota system to life. For example, Johnson discovered at Toyota a complex web of local control, in stark contrast to the traditional infrastructure of centralized control in typical manufacturers. When you cut your finger, your body does not send a series of requests to the brain for permission to act. Coagulants are generated locally and flow immediately to the cut. Just so, each person’s actions in the complex process of stamping, welding, painting, and assembly at Toyota are coordinated completely by what is going on directly around them, aimed at meeting the needs of their immediate customer, the person to whom their work directly flows. If they encounter anything they consider problematic, they quickly signal for consultation and assistance. By contrast, typical large manufacturing processes are centrally coordinated by MRP (material requirements planning) systems that send instructions to myriad shops all at once. Not surprisingly, this requires a complex information system to keep track of all these simultaneous activities, and the inventories of components they produce. Individual workers are typically discouraged from doing anything that would cause a slowdown, even if they see problems developing.


The Toyota system of local control achieves not only lower cost—requiring neither this expensive “information factory” and the associated staff overhead nor the large inventories created by centralized control—but extraordinary variety. This is possible because each vehicle is built according to the order of a particular external customer. That unique customer order enters the production process almost at the outset, versus near the end in typical manufacturing. In principle, every step in the entire Toyota process allows for the flexibility needed to create an unending variety of unique products for unique customers.


Remarkably, Johnson found the same blend of elegance and variety in the modular product design approach that has evolved at Scania over the past thirty years, which literally allows for the design of a unique truck to meet a unique customer’s requirements. He recognized this capacity to blend simplicity and variety as a hallmark of nature’s “production systems” as well. If you or I looked under a microscope, we would be hard pressed to distinguish the cell of a common plant from the cell of a human being, because the cell’s basic design is so universal. Yet, this omnipotential cell is able to create the extraordinary variety we see in nature. The basic design of the cell bears evidence to evolution’s continual quest for harmony between simplicity and variety—“rich ends from simple means,” in the words of Norwegian ecologist Arne Naess.


Perhaps the most surprising feature of both Toyota’s and Scania’s management is the approach to measurement and goal setting. It has become almost an unquestioned tenet of contemporary management that bosses set quantitative targets and then create control systems (incentives, internal metrics, individual and group performance reviews, and budgeting) to assure that management goals are met. This practice has spread from business management to other institutions—witness the current fixation in American education on students’ quantitative test scores. Toyota’s management uses neither overall cost nor productivity targets to influence day-to-day operations. Even if such targets were set, they would have little meaning—for the simple reason that there is no practical way in the short run to speed up the pace of work simply to achieve such cost or productivity targets. Similarly, Scania employs a unique set of metrics, such as total part counts and part commonality indices, in managing its product design process, rather than relying on aggregate measures of cost and productivity. Both firms believe that the key to superior performance and to continual innovation lies in “the minute particulars” of how local work is done, not in sacrificing those particulars to the pursuit of management-imposed metrics.


Herein lies a core insight likely to shock a few modern managers. It is common today to talk about the “hard stuff ” versus the “soft stuff,” by which is invariably meant the numbers versus the people, the unambiguous quantified measures of performance versus the highly ambiguous, messy world of motivation, trust, and human capabilities. But just how hard is the hard stuff? If “hard” means tangible, I defy you to touch profits or productivity. In point of fact, these are abstractions, which we measure according to rules set by convention only. Indeed, one of the main points of ABC was to challenge the conventions by which profits were defined. When the conventions changed, profits changed—that is, businesses that had previously been “unprofitable” became profitable, and vice versa. The key point is not that most measures are good or bad, but that most measures employed by management are less close to fundamental reality than our contemporary management culture seems to realize—and, consequently, they may have much less leverage than we believe. The commonplace “truism” “if it cannot be measured, it cannot be managed”—may have very different implications than most think.


W. Edwards Deming, statistician and management innovator, used to say that, if management sets quantitative targets and makes people’s jobs depend on meeting them, “they will likely meet the targets—even if they have to destroy the enterprise to do it.” Many of us have firsthand experience of the destructiveness of management by objectives —“management by results.” But, what is it that gets destroyed? It is the web of relationships that determines the character of the enterprise, its capabilities, and its capacity to learn and grow. I believe it is valid to view this web of relationships as “more real” than most management metrics because it comes closer to shaping whether the system as a whole functions well or poorly. There is no doubt that abstract management measures affect what people pay attention to. But, if the aim is sustained superior performance and innovation, is meeting management’s targets the key, or the booby prize?


If our established ways of organizing work around centralized control and quantified targets is problematic, what are the practical alternatives? Most of Profit Beyond Measure is devoted to answering that question, laying out “management by means,” Johnson and Bröms’s view of a living-system approach to management. An alternative term might be “management by attentiveness.” Anyone who has ever achieved a level of mastery with a musical instrument, or in a sport, knows that performing to your potential is thwarted when you “tense up.” You must relax. But, the ability to do so is greatly diminished if you become too concerned about how you are doing. Somehow, our potential is only realized when we settle into a state of non-anxious attentiveness—a state often associated with play or fun. Psychologist Mihaly Csikszentmihalyi characterizes examples of extraordinary individual performance as involving a mental state he calls “flow.” But paying attention is no trivial task. Indeed, much of the process of mastering any domain involves continual refinement in the capacity to pay attention, while simultaneously performing.


What firms like Toyota and Scania have learned how to do is develop sophisticated methods of paying close attention in the production and design processes, so that high levels of performance and high rates of learning occur naturally. I believe all organizations must develop their own practices and disciplines for cultivating attentiveness. Tools and methods like those at Toyota and Scania can help. But they will be of little use without deep, intuitive understanding. This understanding starts with appreciating the distinctions between management by results and management by means.


Lastly, none of this means that results do not matter. On the contrary, I believe management by means is essential to realize extraordinary results in a sustainable way. To appreciate this seeming paradox, we need to understand one last distinction. Management by results creates “needs,” goals that we feel we must achieve for our survival or for personal gain. Management by means nurtures aspirations, aims that we pursue because they matter to us. The difference is subtle yet profound. Once we become convinced that we must achieve a certain outcome, our universe collapses and we see everything through the narrow lens of the predetermined outcome. Our awareness diminishes. Our ability to invent totally new ways of responding to new challenges is lost. Fear of failure increases. The state of flow is destroyed. By contrast, genuine aspirations elevate us and call forth our highest and most imaginative efforts. It is a tragedy when we lose the ability to distinguish needs from aspirations. This, I believe, is one of management by results’ greatest shortcomings. Conversely, it is management by means’ most important contribution. As the poet Robert Frost put it, “All great things are done for their own sake.”


We stand at the outset of building a modern knowledge base of management by means—as we stand at the beginning in understanding living systems. So long as they deviate significantly from the management mainstream, innovators like Toyota and Scania will be at risk, regardless of their business performance. Profit Beyond Measure points us in a direction and offers invaluable insight in getting started. But most remains to be done.


There is growing talk today about the new economy and even a “second industrial revolution.” But what would be the basis for such a revolution? Globalization? e-business? These are significant changes in the playing field for business enterprises and are leading to dramatic changes. But are these changes in the essence of how society functions or only in the arrangements of commerce? The Industrial Revolution changed how society functioned, breaking up traditional seats of power and creating new ones. It gave rise to new types of institutions of work and education, which have come to shape how we think and act. Arguably, the Agricultural Revolution, which nurtured the view that the human species was distinct from and superior to the rest of nature, shaped social evolution even more so.


I would argue that the current changes being wrought by information technology are more akin to a second phase of the first industrial revolution, insofar as the underlying values driving the changes—to make money—and the key assumptions—new technology and private wealth creation benefit all—are unchanged. Yet, they may be harbingers of deeper changes to come. These deeper changes will get at the “DNA” rather than the arrangements of modern society.


I believe we can start to discern three elements of such deeper changes becoming evident. The first stems from seeing knowledge and knowledge creation as the cornerstone of what makes any organization successful. In business, there is a growing appreciation that the ability to generate and diffuse knowledge is the root of competitive advantage; and this viewpoint is gradually spreading beyond business organizations. The second comes from seeing all organizations as embedded in and interdependent with larger natural and social systems. A small but influential number of organizations are starting to see that they cannot be healthy if they do not contribute to the health of these larger systems. Johnson and Bröms’s “management by means” may be the third element. How work is organized must be guided by principles of living systems. Together, these three elements could be the basis for a second industrial revolution that would close the circle and enable humans to live once again as part of, rather than apart from, nature.








Introduction


Toward a New System of Thought




… thinking makes it so.


—William Shakespeare1


… ’tis only thinking Lays lads underground.


—A. E. Housman2





Virtually all businesses today generate enormous amounts of waste, recognized and unrecognized. The waste appears primarily in two forms: excessive operating costs in the short run and excessive losses caused by market instability in the long run. A key message of this book is that any company can avoid this waste—can avoid vast amounts of cost in the short term and excessive losses in the long term. Any company can gain a richer, longer life if it will simply change how it thinks about work and, as a consequence of changed thinking, alter how it organizes work. The book shows that business leaders can achieve higher and more secure levels of profitability if they organize work according to the systemic principles infusing nature and cease to drive work with quantitative goals.


Typically, even today’s “leanest” and most profitable organizations have not abandoned the conventional thinking that prompts companies to drive work with financial targets. Lean and profitable organizations do better than others at reducing costs. However, following the principles of natural systems as outlined in this book, even a lean and profitable company can organize work to greatly lessen its long-term earnings instability and to sharply reduce its short-run operating costs.


A company that follows such principles invariably connects every member's work with the needs of the specific customers it serves. In contrast, the defining feature of most organizations today is a chronic disconnect between the work and the customer. Such a disconnect increases long-term variation in earnings by causing work to be perpetually out of synch with customer needs. It also creates a need for additional people and time to process information, expedite flows, and schedule activity that would be unnecessary if all work were connected with customer needs at every point. It is not an exaggeration to say that in most organizations today, each person whose work eventually serves customers’ needs is “shadowed” by another person whose job is to keep track of other people’s work or to patch up mistakes that slip through because workers and customers are not connected. By eliminating virtually all need for such “shadow” activity, companies that stop driving work with targets and that adopt truly systemic work habits can probably cut their short-run operating costs by half.


The contrast this book draws between driving work with financial goals—“managing by results”—and organizing work systemically “managing by means”—was framed by W. Edwards Deming many years ago in the following words: “If you have a stable system, then there is no use to specify a goal. You will get whatever the system will deliver. A goal beyond the capability of the system will not be reached. If you have not a stable system, then there is… no point in setting a goal. There is no way to know what the system will produce: it has no capability.”3


Viewed from Deming’s perspective, it is clear that the proper role of managers is to lead people to understand business as a system of work, a system that links each worker’s capacity to serve with a specific customer’s needs. The goal of a business is to nurture continually the creative talents of company members. By focusing on its members’ activities, the manager will thereby improve the system’s capability to serve the needs of customers. To help each employee and supplier realize his or her potential in the company, management’s main job is to learn exactly what people do in their jobs and how what they do serves customers. Such learning is difficult, if not impossible, in companies that manage by results. Managers of companies that ignore systemic thinking and drive work with financial targets, which is most companies in the world today, feel compelled to short-circuit the need for learning. Instead of making time and providing opportunities for those in the organization to learn, they focus on managing the outcome. “Focus on outcome,” Deming said, “is not an effective way to improve a process or an activity [M]anagement by numerical goal is an attempt to manage without knowledge of what to do, and in fact is usually management by fear.” The price of managing by fear rather than cultivating systemic learning is higher operating costs and suboptimal long-term profitability.


The past forty years of business history provide ample evidence that companies do indeed pay a high price for putting the pursuit of quantitative financial goals ahead of genuine learning. Focused on financial targets rather than on systemic learning, most large publicly owned companies have incurred excessive costs and have made themselves vulnerable to periodic slumps in the economy. Instability is less of an issue today than it has been for many years, but only because the economy since the early 1990s has been riding the longest and most powerful spending boom in history. Nevertheless, people so confident as to believe that the global economy makes the business cycle extinct will forget the history of the 1960s, 1970s, and 1980s at their peril. Indeed, as recently as the 1980s and early 1990s, major automobile companies recorded annual losses so large that some business journalists expressed fears that Ford and General Motors would become bankrupt. Chrysler in the late 1970s did become virtually bankrupt, only to be rescued by the United States taxpayer. And cyclical booms and busts among commercial airline companies prompted the frequent observation in the early 1990s that the U.S. airline industry as a whole had managed to do no better than break even since World War II. Similar stories of revenue and earnings instability could be told for companies in steel, petroleum, banking, insurance, truck making, electrical equipment, and countless other major industries.


Causing the earnings instability and high costs that plagued American business so much in the fifty years after World War II is the tacit, taken-for-granted thinking that influences how most companies organize work. While today’s heady economic environment surely dulls awareness of the consequences of that thinking, the next economic downturn will rekindle such awareness as companies once again experience declining profits and, in many cases, severe losses. Predictably, desperate companies that serve financial targets will then run madly to catch the next wave of “solutions” to the “profitability and productivity problem.” Companies that practice the natural systemic thinking proposed in this book, however, will experience relatively more stability when the inevitable downturn comes. Their resilience will reflect a new way of organizing work that reduces costs and earnings instability, making irrelevant most of the “solutions” that companies still committed to the old thinking will in a downturn rush to adopt.


Chapter 1 introduces the reader to this new way of organizing work by telling a story that contrasts the management thought of two different groups of automotive manufacturers in the decades following World War II. The story contrasts the goal-oriented thinking of America’s “Big Three” auto makers with the more systemic thinking of Toyota. The Big Three view workers and customers as independent objects that respond best to incentives and targets—external stimuli. The role of managers in the Big Three is to manipulate those stimuli so that customers purchase enough products at appropriate prices and workers produce enough products at appropriate costs for the company to reach its bottom-line goals. Grounded in mechanistic principles reminiscent of classical Newtonian physics, this thinking has led companies to optimize cost with “economies of scale.” They run large-scale plants as fast and as full as possible, to achieve the highest possible throughput for the existing level of costs. In contrast, the Toyota organization views customers and workers as parts connected in a web of interrelationships. Toyota does not drive outcomes by manipulating external stimuli, but by having everyone “produce to order” according to a few basic principles. In Toyota’s system, all work at every moment is done to a specific customer order and all the information needed to guide work is in the work itself, not in separate information systems. With the same few principles always guiding its work, Toyota has operated for many decades at much lower cost and with far more stable earnings than any other auto company in the world.


Chapter 1 identifies the principles that guide Toyota’s behavior with the same principles that modern science finds at work in natural living systems. In contrast to those natural systemic principles, conventional business behavior reflects conformity to mechanistic principles that have dominated Western thought for over three hundred years. According to the mechanistic view of things, order naturally and inevitably crumbles into disorder in the absence of external intervention. That fundamental belief informs the nearly universal conviction that managers must use quantitative controls to impose order in an organization. In contrast to those mechanistic principles, the new worldview emerging from modern science portrays the universe as a self-ordering system of billions and billions of adaptive, self-organizing subsystems, ranging from galaxies to subatomic particles and including living cells, human beings, and human organizations. Order reverts to disorder and living things die, of course. But order inevitably reappears again and again, according to a deep universal pattern. If business leaders accept these principles and view a business as a natural living system they will not attempt to impose external order on an organization, but instead will work to cultivate the organization’s natural capacity to generate order.


Chapter 2 demonstrates how modern management accounting has actually hindered companies. It has prevented them from seeing the adverse consequences of practices designed to impose order. Because companies are inherently self-ordering systems, such accounting practices are injurious to them. Among those practices, none is more pernicious than that of using financial targets to drive work—the defining feature of managing by results. The chapter describes in some detail how management accounting practices have shaped the organization of work in most companies since the 1950s. It shows how those practices weaken and destroy companies because they inappropriately drive work with quantitative measures such as financial scorecard targets. Being one-dimensional magnitudes that can depict only linear cause-and-effect relationships, quantitative measures can direct action only in mechanistic systems. They cannot logically be used to manipulate results in an adaptive multidimensional and nonlinear system, such as a business organization. Chapter 2 stresses that companies must replace such use of quantitative measures with mindful reflection on natural systemic principles—the central feature of managing by means. Until companies understand how the use of financial targets long advocated by management accountants precludes systemic reflection they are not likely to carry out the steps needed to achieve the short-term and long-term benefits of “working to order.”


The next three chapters of the book report on extensive field research showing how production, design, and assessment activities can conform to principles resembling those that guide the operation of natural living systems. Chapter 3 describes “production to order” as it is practiced in Toyota’s largest American facility, Toyota Motor Manufacturing, in Georgetown, Kentucky. Chapter 4 describes “design to order,” a concept developed by Scania, the Swedish builder of heavy diesel trucks and buses. Chapter 5 examines how a technique referred to as order-line profitability analysis enables companies to “assess to order.” Taken together, these three chapters show business practices that reflect “managing by means” according to natural-system principles.


Chapter 6 offers a pathway on which companies can discover the natural-system principles that will enable them to manage by means. The chapter shows managers how to overcome the compulsion to chase after financial targets and, instead, to master the principles that guide living systems in nature. In a very provisional sense, the chapter provides a “how to” manual for achieving the “work to order” practices described in the previous three chapters’ cases.


Chapter 7 concludes the book by indicating that the adoption of management-by-means thought and practice does more than just improve the performance and longevity of individual companies. Implicitly, management by means is synonymous with the ecosystemic thought and practice that will be required to sustain human life on Earth. Most proposals for “sustainable” business practices appeal to moral concern for the environment or they advocate technological and political solutions to problems such as pollution, resource depletion, and human economic injustice. While commendable in themselves, such proposals do nothing to challenge the fundamental assumption of management-by-results thinking that limitless growth in production, consumption, and wealth are necessary goals of business. Practices that enable companies to achieve endless growth are inherently incompatible with long-term sustainability. Manage-by-means thinking sets aside the assumption that quantitative growth is necessary for business success. The adoption of such thinking will make it more likely, therefore, that today’s environmental goals will be reached as a natural by-product of everyday management practice. Notably, a company that manages by means will profit only by nurturing fundamental human and natural relationships, in contrast to the conventionally managed company that drives people to meet profit targets by sacrificing human and natural relationships.


The “profit beyond measure” awaiting companies that manage by means encompasses, then, the profit of individual businesses as well as the health and long-term survival of the ecosystem that supports all human life, including the human economic system. To the extent that it helps harmonize activities in the human economic system with “the way nature works,” management by means helps resolve the persistent threat that human economic activity poses to the survival of human life in the natural ecosystem. The human economic system and nature’s ecosystem both support human existence, but with a difference. Whereas nature’s ecosystem supports all life on Earth, including human life, the human economic system promotes human interests without necessarily protecting the well-being of the ecosystem as a whole. It is now widely recognized that relentless economic growth has an adverse impact on the natural ecosystem—global warming, mass extinctions, decline of fisheries, loss of soil, and on and on—that threatens human existence in the long run. Causing those conditions is the thought that humans, through technology, can endlessly lift natural constraints on human growth and accumulation. That thought has shaped how companies organize work to achieve quantitative targets aimed at growth and accumulation. Management by means now proposes a way to organize work that is slower, quieter, and more likely to insure human survival in Earth’s ecosystem, while being sufficiently profitable to insure the long-term survival of companies. Instead of viewing business as an institution that commercializes human technology at any cost to human and natural relationships, management by means views business as a living system through which humans use and transform technology to achieve a fuller life in harmony with other life forms and with the system that sustains all life on Earth.


* * * * *


For 15 billion years the universe has manifested a remarkable process that combines the reinforcing growth-oriented imperative of self-organization with the balancing imperative that all things interrelate. As a result of this process, a constant budget of matter and energy that emerged in a “big bang” of homogeneous heat and cosmic dust has evolved into a continually diversifying array of forms that ranges from subatomic particles, stars, and galaxies to bacterial cells, human beings, and business organizations. That process created the ecosystem on Earth that supplies all living things, including the human species, with everything they need to survive. That evolving natural process also created the power of thought that enables humans to aspire toward conditions that transcend mere survival. The human economic system and business organizations evolved out of efforts to apply thought to the problem of transcending the limits of what nature alone provides humans for survival. Working through those institutions, humans have evolved technologies for enhancing their food supply, for protecting themselves from natural predators, for extending the span of human life, for achieving comfort in all places and climates, and much more. Those institutions provide benefits that no human wishes to forego. But humans now recognize, increasingly, that their way of achieving those benefits threatens long-term human survival. The job now is to achieve the benefits of social and economic exchange without having the prevailing system of exchange lessen the chance for humans to survive in Earth’s ecosystem.


Transforming business practices through the adoption of manage-by-means thinking will go a long way toward balancing and synchronizing human economic activity with nature’s ecosystemic activity. Business practices identified in this book with “working to order” will do much to slow down the pace of human production and consumption, thereby helping to reverse the decline now occurring in every living system on Earth. Moreover, by reducing short-term operating costs and long-term earnings instability, these practices will do much to increase the longevity of business organizations. Indeed, were businesses to conform to nature’s system, most would endure much longer than the people who work in them. 4Given such longevity, business organizations might become a context for enhancing human creativity. Unfortunately, today most companies provide only an ephemeral setting in which the talents of many are sacrificed to sate the limitless greed of a few.


To capitalize fully on the benefits of nature’s system requires no new technology. It requires new thinking. It requires the courage to abandon old questions and old assumptions. These old ways of thinking prevent people from enjoying their place in nature to the fullest. In particular, the thought that order emanates only from design and control must give way to the thought that nature’s system, from which human life emerged, is wonderfully ordered. We must recognize that nature’s system is in fact capable of sustaining our needs indefinitely. We have only to follow its principles rather than impose our own principles on nature. That is the key message in the chapters that follow.








1


Lessons from the Rouge




It is clear that the primordial intention of the universe is to produce variety in all things….


—Thomas Berry1


He who would do good … must do it in Minute Particulars. General Good is the plea of the scoundrel, hypocrite, and flatterer.


—William Blake2





Managers of business organizations will find as a result of reading this book that they can no longer accept without question the conventional wisdom that says an organization will reach its bottom-line goals best if it drives its employees and suppliers to achieve financial targets in their work. Given this belief, a manager’s primary task is to motivate people to reach and exceed quantitative targets defined by financial measures. If you are a manager who takes pride in your ability to cause people to reach quantitative targets, read on. This chapter and the next show that your success actually creates unseen and unnecessary inefficiency and instability. The new management thinking that will help you avoid such inefficiencies and instabilities is then discussed in succeeding chapters, where you learn how to lead your organization to profit beyond measure.


Managers who adopt the new thinking offered here will accept as second nature the idea that what decides an organization’s long-term profitability is the way it organizes its work, not how well its members achieve financial targets. This chapter compares the long-term records of Toyota and the American “Big Three” automakers to demonstrate the truth of this proposition. It posits Toyota’s principles as an example of new management thinking called “management by means.” Managing by means is the antithesis of “managing by results,” practices identified in this chapter with Toyota’s American competitors. Those who manage by results focus on the bottom-line target and consider that achieving financial goals justifies inherently destructive practices. Those who manage by means consider that a desirable end will emerge naturally as a consequence of nurturing the activities of all employees and suppliers in a humane manner. Managing by means requires a profound change in thinking that is a bold alternative to conventional management thinking and practice.


The alternative to managing by results which this chapter advocates requires disciplined practices, sustained attention to how work is done, and nurturing every step of the work at every moment. Managing by means requires all managers in an organization to focus, as does nature, on minute particulars. Such attention to detail involves encouraging employees to cultivate their creative talents so they may best serve a customer’s specific needs. This management behavior manifests the belief, not that the ends justify any means, as conventional twentieth-century management practice holds, but rather that the means are ends in the making. The job of managers who manage by means is to cultivate and nurture conditions that bond company talents and customer needs in a profitable union, not to drive work with destructive financial targets. Instead of a quest for relentless growth of quantitative targets that burns out companies before their time, managing by means, as this book shows, can enable a company to profit beyond measure for generation after generation.


To demonstrate what this change in thinking can mean for companies today, this opening chapter tells how differences in the way people think about work actually caused a significant difference in the long-term economic performance of real companies in recent decades. The story contrasts the consequences of acting on the belief that order must be externally imposed with the consequences of acting on the belief that order self-emerges from within. Specifically, the story tells how certain automobile manufacturers between the end of World War II and the 1980s responded differently to the problem of producing vehicles in varieties at low mass-production costs. One manufacturer is Toyota Motor Corporation of Japan and the others make up the group of American auto makers known collectively as the Big Three—General Motors, Ford, and Chrysler. The three American companies’ practices differed from one another in many respects. But they are grouped here to emphasize similarities in their thinking and in their consequent styles of manufacturing that contrasted markedly with the thinking and manufacturing style found at Toyota from the 1950s to the 1980s—similarities and contrasts that persist more or less unchanged to the present day.


THE STORY: TOYOTA AND THE AMERICAN BIG THREE


In the early 1950s Toyota and the American Big Three struggled independently with a problem that confronted virtually all manufacturers following World War II. How could they satisfy customer demand for an increasingly varied range of new products, yet do so at mass-production prices? Replicating mass quantities of one variety of a product—as if each item had been stamped by the same “cookie cutter”—was the way many early-twentieth-century manufacturers, including automobile makers, had provided an abundance of material goods at prices average people could afford. Indeed, the auto maker Henry Ford helped pioneer the concept of low-cost repetitive mass production before World War I. He then pushed that concept farther than anyone else before or since in the giant facility he opened in 1919 on the banks of the River Rouge in Dearborn, Michigan.


After World War II, it was obvious that great opportunities lay ahead for companies able to offer customers the widest range of styles and models at the lowest prices. The different ways that Toyota and the American Big Three addressed this opportunity between the 1950s and the 1980s epitomizes the essence of manufacturing history in the second half of the twentieth century. To understand this crucial history, and its lessons about the impact of management thinking, we must know how executives of Toyota and the Big Three after World War II perceived the remarkably low cost at which Henry Ford’s River Rouge plant produced automobiles in the 1920s. But to understand those perceptions, one must know the conventional story about how work was organized at the Rouge in that decade.


Henry Ford’s River Rouge Plant in the 1920s


Probably the quintessential example of successful mass production was the giant Ford Motor Company plant built during World War I at River Rouge near Dearborn, Michigan. That plant and Ford's Highland Park plant in Detroit together produced some 15 million Model T cars by 1927. Dedicated to making one model, the Rouge facility operated virtually around the clock year in and year out until it literally sated the public’s first-time demand for a basic automobile. The high profits Ford earned in that setting are usually attributed to the plant’s remarkable efficiency, where “efficient” is equated with low cost per unit. The principle Ford ostensibly followed to achieve low cost was to build a facility to produce one variant of a product and then run it without interruption at full capacity until demand was sated. If the variant is referred to as A, then the most efficient and most profitable schedule for producing A is AAAAAAAA etc., where each A is assembled in a continuous flow, one at a time.3


A way to organize work to meet that schedule is shown in Figure 1–1, a highly simplified schematic of the flow of work in Ford’s River Rouge plant in the early 1920s. An important point to observe in that figure is that the work more or less paced itself. Indeed, the schedule pushed material at a relentless pace that was sustained by having machines and workers—the people themselves being little more than “cogs in the gears” of the system—perform repetitive tasks as fast as possible. Given the simplicity of the flow and the repetitive nature of tasks at each work station it was not necessary to spend extra resources on activities to control and expedite the flow of material. In effect, the flow was dictated by the plant’s initial design—a design that promoted efficiency by allowing work to flow continuously from beginning to end and by having it consume at every point only the resources needed to advance one unit of output one step further toward completion. The River Rouge plant in 1925 produced about one vehicle per minute in a total lead time of about three days and nine hours from steel making to finished vehicle.4
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Figure 1-1: Mass Production Without Variety in the 1920s 

  


A sign of the mechanistic roots supporting this mass-production system is the relation between information and the flow of work. The primary information influencing the flow of work originates outside the process, in the schedule and in the layout of the plant. Neither the material nor the workers who transform it supply any information to guide the process. Both material and workers respond only to outside influences, literally being “pushed” by external information. Underlying that information is a design, or abstract model, that defines the laws governing the motion of material and workers in the plant. The mass-production model features homogeneity of inputs and outputs (such as uniform material and interchangeable parts transformed by endlessly repetitive steps into identical black Model Ts), large scale, high speed of throughput, and uninterrupted flow of work. The design of the work process and the quality of incoming material insures an acceptable level of quality. The uninterrupted flow of homogeneous units at a rate as fast as possible insures the lowest possible cost per unit of output. The primary rule suggested by this mechanistic model of production—a rule enshrined in the phrase “economies of scale”—is that costs per unit fall as the speed and volume of output rise.


How Perceptions of Low Cost at the Rouge Shaped the Quest for Variety after World War II


Until the mid-1920s, Americans delighted in Ford’s Model T, a private, enclosed, gasoline-powered alternative to bicycles and horse-drawn buggies. Few buyers expected or sought a variety of designs. The Model T’s low price, sustained by the low costs Ford achieved at the Rouge, offset strong desires for variety, at least into the mid-decade. As time passed, however, and the car-buying public grew more sophisticated, they wanted cars with more features and styles. General Motors responded after 1920 by coordinating activities among its several divisions so as to provide a car for “every purse and purpose.” But on the whole, such efforts were thwarted first by the Great Depression and then by World War II.5 The solution to the problem of producing variety at low cost awaited the rise of the strong postwar consumer market.


After World War II, Toyota and the American Big Three addressed differently the problem of how to produce varieties of automobiles at low cost. Their distinctive responses to that problem reflected adherence—although perhaps unacknowledged—to basic differences in thinking. To appreciate the starkly different kinds of thinking that characterize Toyota and the American Big Three, consider the following meeting in 1982 between Eiji Toyoda, then head of Toyota Motor Corporation, and Philip Caldwell, then head of the Ford Motor Company. At that time, Toyota was emerging as the lowest-cost producer of the highest quality automobiles in the world. Ford and its Big Three partners were then plagued by falling market share, rising customer dissatisfaction with the quality of their vehicles, and unprecedented financial losses. Presumably, Caldwell visited Toyota in Japan in 1982 seeking new ideas. During Caldwell’s visit, his host, Mr. Toyoda, is said to have toasted Mr. Caldwell by saying, “There is no secret to how we learned to do what we do, Mr. Caldwell. We learned it at the Rouge.”6


It must have been obvious to Mr. Caldwell in 1982 that he and his colleagues at Ford, as well as his counterparts in the other Big Three companies, had definitely not viewed the operations at Henry Ford’s Rouge River plant in the same way as had Toyota. As Caldwell surely observed, Toyota by the early 1980s was using stunningly simple means to successfully produce a diverse array of vehicles at mass-production costs, while maintaining the highest quality and earning gratifying profits. Meanwhile, Chrysler, General Motors, and Ford from the 1950s to the 1980s produced an increasing variety of vehicles by using complicated means, generated products of variable quality, and often suffered disappointing financial results. Why did the Big Three apparently not discover the same key to success at the Rouge that Toyota claimed it did? When Toyota’s managers considered that facility, what did they perceive? When executives at the Big Three companies contemplated that facility, what perceptions did they share? To understand the differences in how Toyota and the Big Three interpreted operations at the River Rouge plant is to understand the difference between Toyota’s distinctive thinking and the thinking that has dominated management practice in most of the world’s other businesses during the past five decades. How different methods of thinking affect long-term performance is the lesson to be learned from what follows.7


MASS-PRODUCING VARIETY IN BATCHES


What the American Big Three Saw at the Rouge


The AAAAAAAA mass-production schedule and the way to organize work shown in Figure 1–1 faced a challenge when companies realized that their economic survival demanded making products in more than one variety. By 1950, the growth of markets, and the even faster growth in demand for varieties of products, was convincing more and more companies that they could profit most by selling products in increasing varieties. One way to meet these demands was to build a new plant dedicated to each new variant. But the idea of replicating a plant as large and complex as the River Rouge facility for each variant seemed impractical, especially as the number of varieties increased. Therefore, companies searched for ways to make two or more variants of a product in the same plant, but do so efficiently and profitably.


In the past fifty years, most manufacturers who have strived to produce output in varieties have remained committed to the mass-production thinking that says high profits depend, ultimately, on producing at low costs by running operations without interruption at full capacity for as long as possible. But in the context of making products in varieties, they discovered that “running without interruption” and “running at full capacity” are not necessarily achieved as simply as they are when the production schedule is AAAAAAAA and work is organized in a continuous flow that consumes resources at the rate needed to produce one order at a time.


Look first at the effect variety has on the production schedule. Whereas the mass producer of one variety, A, can simply “turn on the faucet” and watch product flow at a steady pace such as AAAAAAAAA, that same producer must consider what to do about the time it takes to change from A to other varieties of product, if a decision is made to produce varieties. Were it possible to change instantaneously from A to B to C, then a flow such as AAABCCAACBB etc. could be achieved without “turning off the faucet.” However, if changing from one variety to another takes time, then one cannot produce a second and third variant, say B and C, in the same plant as A without “turning off the faucet” from time to time to change from A to B to C. The key to understanding how the Big Three automakers and most American manufacturers addressed the issue of variety after World War II is to realize that they all took for granted the times it took to change over the various types of equipment used in their plants in the late 1940s and early 1950s. They apparently saw no benefit to reducing the time it took to do individual changeovers. Instead, as they increased the variety of output, they took steps to reduce the total amount of time spent changing over. They did so by separating the various processes through which material flowed continuously in the early River Rouge plant. With processes separated, material for different varieties could be batched and processed “efficiently” in long runs that economized on changeovers.


The System the Big Three Created in Response to What They Saw at the Rouge


As noted above, if changeover time is not reduced it causes delay, and the more so as varieties increase. Hence, variety is not produced by taking the daily production schedule from AAAAAAAAA, where every A potentially is produced to customer order, to something like AABAAABBCCCAAA, where each A, B, and C is also produced to customer order. Instead, following the same sequence, the daily production schedule becomes AA(delay)B(delay)AAA(delay)BB(delay) CCC(delay)AAA. Each transition from A to B to C requires stopping to change something, and often very many things.


Such delays are problematic to a mass producer whose rule is to “run without interruption at full capacity” as much as possible. Each delay not only requires extra work and cost, their number can extend the production schedule into another shift or another day—prompting yet more cost and delay. The general solution to this problem favored by most American manufacturers who regarded variety as necessary to survival after 1950 was to schedule production so that each variety could be batched separately and run without interruption as long as possible. Continuing the above example, batching each different variant would generate a schedule AAAAAAAA(delay)BBB(delay)CCC. This schedule reduces the number of interruptions and increases the percentage of time that the facility is up and running product, all of which reduces cost and, presumably, increases profitability.


However, producing varieties in long-running batches creates new costs because the mix of varieties produced does not automatically mesh with the mix of varieties that customers wish to purchase. Producing in batches means producing out of step with the flow of customer orders. Thus, to avoid having production deviate too much from consumption, time and resources must be spent on forecasting demand or, alternatively, on stimulating demand so that it fits what you are producing. Market forecasting and advertising become expensive necessities for achieving the low costs promised by batch-producing varieties of output. Even so, there is still a chance of being wrong much of the time. Sometimes a batch will contain more of a variety than customers ultimately want, which is a costly waste. At times, a batch will tie up capacity and prevent making something else that customers do want, which can lead to a costly loss of sales.


Most mass-production manufacturers addressed these added costs of batching varieties by speeding up the flow of output for each batch. More output in a given amount of time meant lower costs per unit, including the costs caused by batch production. Thus, manufacturers who reduced the total amount of time lost changing from one variety to another by producing varieties in batches adhered to the mass-production principle of “running without interruption as fast as possible,” at least during the time each batch was running. By speeding up production and increasing output, thereby reducing costs per unit, they attempted to control the costs of forecasting demand, discounting prices on unwanted output, and losing sales. In this way they honored the mechanistic concept of “economies of scale.”


Making varieties in batches led to new ways of organizing work that generated additional costs, besides those costs caused because batched production is invariably out of step with customer demand. In principle, material flows without interruption as one batch of components is being produced. However, all the batches of components that go into making one variant of a product do not flow continuously from start to finish, like the flow that occurs when work is organized as it is in Figure 1–1. Because of the widely different changeover times among operations such as stamping, painting, casting, component building, and final assembly, work on each variety of component will occur in separate batches in each operation. Thus, while the components needed to make each variant of a product eventually travel from raw material to final assembly, they do so by lurching through the operations in discontinuous fits and starts. In practice, components from each operation are produced in a separate department or plant and then sent to staging areas, such as warehouses, from which they are shipped in the appropriate order to separate final assembly departments or plants. While batch-produced materials may flow ultimately into varieties of finished products through a final assembly operation that resembles the pattern in Figure 1–1, the continuous flow in machining and component making seen at River Rouge in the 1920s did not exist in a typical American automobile final assembly plant by the 1970s.


To deal with the realities of batch production, mass producers who wished to manufacture automobiles (and other products) in varieties after World War II reorganized their operations in a completely different way than Henry Ford had done at River Rouge. As variety proliferated after 1950, most large manufacturing organizations in America and Europe separated their otherwise linked operations into separate departments, and allowed each operation to perform according to its own changeover rhythm. This “decoupled” batch production approach to mass-producing variety featured uninterrupted work only in each separate operation, followed by transit to a central staging area, or warehouse, where material waited until a schedule directed it to flow in varieties to a final assembly plant (Figure 1–2).


Making all the pieces in this complicated “flow” come together in the right places at the right times required people and equipment not employed in the actual making of the products themselves. These resources, referred to as "overhead," were employed in activities such as scheduling, controlling, expediting, storing, inspecting, transporting, and reworking. Particularly noteworthy was the investment of resources needed to profitably handle the material flows shown by solid lines and arrows in Figure 1–2. Those resources were invested in sophisticated scheduling and control systems, increasingly computer-based, shown by the dotted lines and arrows in that figure. One could say that all these resources represented an “information factory” that was separate from but alongside the material-flow factory. Ironically, this “information factory” was needed to impose order on a batch-driven system that had been created to minimize the costs of producing output in varieties. Eventually, the “information factory” in most companies would employ more workers than the real factory would employ to actually transform material into finished products.


[image: image]


Fig 1-2: Mass-Producing Variety in Batches by the 1970s


However, company leaders believed that they could control the added costs of the “information factory” by applying the same mass-production logic of economies of scale and speed that says that cost per unit falls the more units you produce in a period. According to this logic, profitability is always assured if enough output is produced to reduce unit costs below the prices customers will pay. So, the answer to the added costs of building an information factory was to increase the speed and amount of output (i.e., “throughput”) even more, and then engage in advertising or other incentives to stimulate customer demand.


Most companies attributed the activities associated with batch production to complexity caused by producing varieties of product, not to complications caused by the way they organized work to produce that variety. Those activities were virtually absent from a continuously flowing mass-production system such as that shown in Figure 1–1. They were utterly essential, however, to the smooth working of batch-production systems that produced varieties of products as shown in Figure 1–2. The following list describes only a few examples of such added activities:




1. Separating parts of the system, to accommodate their different operating rates, made inventories and warehouses indispensable. All work, until final assembly, was forwarded to warehouse staging areas from which balanced flows to final assembly could be coordinated in the varieties desired. Mass production without variety does not require warehouses (Figure 1–1). By the end of the 1950s, however, most American manufacturing plants could not operate without them (Figure 1–2).


2. Separating the system into independent stages—decoupling—created a need for production controllers and schedulers to coordinate the movement of things between these stages and from inventory to final assembly. To cope with the added level of complication brought on by this work, by the 1960s and 1970s, most large American manufacturing organizations were using production scheduling algorithms, such as material requirements planning (MRP), made possible by the recent appearance of high-speed mainframe computers. Over the years, exponential growth of the capacity and speed of computerized information technology (IT) systems reinforced the illusion that computers always made it possible to manage the complexity attendant upon mass-producing more and more variety.


3. Over long periods of time such as a model year, output from all parts of the system in Figure 1–2 is expected to balance out with customer demand. However, that “balance” is often forced by means such as building inventory, scrapping excess output, investing in advertising campaigns, reducing prices to clear out excess stock, and, in cases of severe imbalance, eliminating parts of the system by laying people off and selling assets.


4. Workers in each independent part of the system, producing to schedule for inventory, cannot receive immediate feedback from workers in the next operation. Hence, many errors and defects either go undetected, or are detected and intentionally ignored. Errors and defects must be remedied through rework at a later time, often at great cost. Not unexpectedly, the number of uncorrected defects appearing in the final consumers’ products rose dramatically in the 1960s and 1970s in most American manufacturing companies that adopted the mode of production shown in Figure 1–2.


5. Compartmentalizing—decoupling—the flow of work to accommodate different changeover rhythms creates a correlation between increasing varieties of output and decreasing the amount of time spent each day actually producing, as opposed to changing over. To meet annual output schedules, therefore, work must be done at increasingly faster rates during those times when output actually is being produced. This means that the rated capacity of machinery (size and speed) must increase as variety (and the consequent need for changing over) increases.


6. Rising costs encourage the belief that if performance incentives are offered to workers, workers will hasten production, thus helping drive down unit costs. Unfortunately, the outcome of performance incentives has proved as a rule to be analogous to what might happen should each musician in an orchestra be rewarded for playing faster and louder than the others. Cacophony would result, not the harmony arising from the interaction of specialized instruments adhering to the same fundamental rhythm. Performance incentives invariably are a source of cacophony that translates into yet higher costs.8
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