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FOREWORD

Writing a book is much like having a baby. After a few years one forgets the difficulty and pain involved and embarks on creating another. Both are time-consuming and frustrating, but they can be the most gratifying and fulfilling experiences in one’s life. Each book, like each child, is different. To expect each to be the same, with the same joys, is to invite disappointment. This book has been like the difficult child who was always getting into trouble, leaving the parent unsure if he or she would amount to anything. Whether he or she does or not is determined after the child or book is launched and has to make its way in the world alone.

This book started out with the intent of answering a question: What was going on at the height of the economic boom of the late 1990s? Was it a bubble, or was there a fundamental change in progress? And if it was a bubble, was anything really changing? The market answered the first question—it was a bubble—but did not answer whether a fundamental change was occurring. To answer that I had to explore my understanding of business and human society.

Much of the early literature of business dealt with individual, personal motivation and relations with others—in other words, people issues. But a separate although not unrelated line concerned with process can be traced to Frank Gilbreth (1868-1924), who had a natural sympathy for workers and believed that most problems lay with the management and not with the worker. He studied every job thoroughly and was able to improve productivity many times over by redesigning the way the work was performed. Frederick Taylor (1856-1915), who is probably better known today, also believed he could find the best way to perform a job but his writings showed much less sympathy for the worker. His underlying presuppositions were of a linear world, without probability, where workers were basically unwilling to work. But his work was influential and to a large degree formed the basis of industrial engineering.

Walter Shewhart (1891-1967), while working at the Bell Laboratories of AT&T, discovered that improving quality not only improved productivity, but that statistical thinking was required to avoid errors and waste. He developed Statistical Quality Control. Process improvement was then given a modern scientific basis that could deal with non-linearity, or what we now call Chaos through statistical thinking.

My belief is that any very successful person of the past dealt, to some degree, within two areas: people and process (or systems). But their successors often focused on one or the other and rarely met with the same level of success. Normally, working on these two levels is enough to ensure reasonable success, but when a company meets turbulence either because of changes in the environment or stagnation from within, a third level needs to be addressed and that is beliefs.

To answer my question concerning whether society was going through a fundamental change I needed to examine the basis of successful management. My answer was MetaKnowledge—a system of knowledge based on modern thought in diverse areas such as statistics, psychology, mathematics, and ecology—which is a basis for understanding excellent management. Because it deals with beliefs MetaKnowledge also serves as a theory of transformation in an organization.

Readers familiar with the work of W. Edwards Deming, Walter Shewhart’s best-known disciple, may recognize similarities between Deming’s profound knowledge and MetaKnowledge. To Deming, profound knowledge was a system of knowledge with four branches: appreciation for a system, knowledge of variation, theory of knowledge, and psychology. From these his management teachings could be derived. I am indebted to him, especially for the idea that several branches of knowledge need to interact together as a whole system.

But I found myself disagreeing with him on several fronts. He often stated that one counterexample could disprove a theory. As I state in the text of this work, I believe that is true only for those laws that are assumed to be universal, such as physical laws. It may also require an exact model of reality as opposed to a probabilistic model. In any event it is my feeling that there are many cases where a single counterexample does not disprove a theory.

Deming also stated that until a system is in statistical control you don’t have a system. I have to disagree. It seems to me that this is an overly restrictive definition of a system and I don’t believe Shewhart, whom Deming referred to as The Master, would have gone along with it. For the concept of a system to be useful a more generalized definition, such as the ability to self-regulate or return to a former state, is more appropriate. We do have chaotic systems and I think those are important phenomena that need to be included in twenty-first-century thinking. I have chosen to use Shewhart’s terminology of assignable causes over Deming’s special causes. Even though the two terms are operationally equivalent, the tone and coloration of each is different. A special cause is special to the system. It is not really a part of it. An assignable cause implies that it is a part of the current system but can be identified at its source and probably eliminated. I think that makes control theory more applicable and useful as an explanation of corporate success and gives it great applicability elsewhere.

While profound knowledge was a system from which Deming’s fourteen points of management could be derived, I felt MetaKnowledge could be something larger and more comprehensive and needed to include Chaos theory or nonlinear dynamical systems theory, and much more human understanding, as well as insights from ecology, logic, mathematics, and other fields.

It should come as no surprise that a system of thinking with roots in management should have wide applications globally. In its most basic form business is the human effort to improve one’s lot and shape one’s immediate environment for survival and procreation. And while many of the principles of MetaKnowledge are quite new in their formulation, that does not mean that some form of these principles have not been at work for eons. Business, then, in this sense has application everywhere. We are all in business in some sense. The writer who puts down commerce, the minister who preaches to her congregation, the politician seeking reelection all need to earn a living. They all need to feed themselves and their family, and they all seek to improve their lot and perhaps the lot of others.

In this book I bring together knowledge of several logical types, including people, beliefs, and systems, to form a greater holistic understanding of commerce. The book touches on some difficult material. But if anything, and the last twenty years have strongly confirmed this knowledge, brains and smarts are not just something to be tolerated. They are a strategic advantage. Probably no one has demonstrated this better than Bill Gates, the founder of Microsoft, who with little capital, some ideas, and some smarts was able to surround himself with the brightest people and trump not just other entrepreneurs of the personal computer industry but the giants of the computer and electronics industry. His dream of a computer on every desk has become a reality.

Beliefs, and in beliefs I include what most would call knowledge, make a big difference. In 1998 Daimler-Benz AG, the company that made Mercedes-Benz, merged with Chrysler in what was initially called a merger of equals. But since the merger, all Chrysler senior management left, American directors have been replaced by German directors, and the Daimler-Benz management emerged as the only senior management. What was originally billed as a merger of equals really became a takeover. And Daimler management took a global car company headquartered in Auburn Hills, Michigan, earning more than $4 billion a year and turned it into a money loser. None of the strengths of Chrysler survived the takeover.

On the other hand, in 1999 the Japanese automobile manufacturer Nissan was hemorrhaging money and had lost market share in Japan for decades. Their new car introductions were somber and slow. They owed billions of dollars in debt and talk of bankruptcy was in the air. Renault entered into an alliance with Nissan, injecting $5 billion in capital and putting Carlos Ghosn, one of their leading executives, in charge of the turnaround. His initial title was not even chief executive but chief operating officer. Just a handful of executives went in with Ghosn. In two years Nissan went from being on the verge of bankruptcy to having the most profitable year in its history. Further, more than twenty new models were introduced or scheduled to be introduced in a three year period. And this was done with almost all the same people. Several plants were closed but most of the changes were implemented by the same middle management that was there before. The same people, operating in the same locations, in the same industry, with the same plants and the same brands.Yet it was not the same people at all. Something had changed.

It appears to me that Daimler management had a very limited understanding of MetaKnowledge and violated key principles. They were interested in the plants, the brands, the corporate structure of Chrysler, all the nonliving aspects, and didn’t appreciate the knowledge and unique skills of the organization. Ghosn, on the other hand, seemed to grasp the essence of MetaKnowledge and operated consistent with the principles. Ghosn seemed to have an innate appreciation for Nissan as a living entity with unique strengths that he could tap.

Writing is a process. The writer, like a parent, tries to shape his creation, but if the book is powerful enough it changes the author as well. This book took me to places I did not originally intend to go and led to conclusions I did not foresee. It took on a life of its own and forced me to redo, rewrite, and rethink. I went through a transformation and at the end I was not the same person who started it. This is as it should be. For me this book, while difficult and challenging, was worth the effort. If you the reader are also changed in some way, then this book will really be a success.

Rafael Aguayo
March 7, 2003
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1
THE WINDS OF CHANGE

America and the world are in transition. The basis of economic power and wealth is rapidly shifting.Whereas in the past economic power was determined by access to key physical resources such as petroleum, steel, or manufacturing, economic power is increasingly being determined by access to key knowledge resources. Evidence of the shift is seen in the profitability and valuation of different industries. US Steel, the pride first of Andrew Carnegie and then of JP Morgan, was once the largest corporation in the world. It represented real power. Today, while still involved in steel production, it is a minor company with paltry profits. Petroleum, while still a potent economic factor, is decreasing in importance.

In the nineteenth century, 70% of the population of North America was involved in farming. By the 1950s that number was down to 5%. Today it is down to 2%. There is reason to believe that that percentage will shrink further. Similarly in the early part of the twentieth century, 50% of the population was involved in manufacturing.Today that number is down to 14%. This percentage will also continue to decrease.

Several of the companies with the highest market valuation in the world did not exist twenty-five years ago—and neither did their industries. Among these are Microsoft, the leading provider of software for the personal computer, and Intel, the leading provider of the personal computer microprocessor. The company with the highest valuation (at this writing) is GE.

Amidst such obvious and dramatic changes it is easy to fall into the trap of assuming that management principles and the values we use to guide our lives must also constantly change. Thus in the recent past we have heard talk of a New Economics in which everything is in flux and profits are unnecessary. Before that the vacuous fad of Re-Engineering promised constant upheaval, but that just puttered before fading from serious discussion. For a management philosophy to be both effective and enduring it must be based on principles that transcend daily occurrences and swings in markets. Indeed it should help explain cycles and prepare managers to deal with swings in markets, cycles, and long-term trends.

Such a management system must be based on knowledge tested and confirmed over decades. That basic knowledge would change slowly only after significant evidence required it. The system would encompass knowledge from diverse fields, some of which are normally considered to be unrelated. Metaknowledge in the generic sense of the word represents the presuppositions and knowledge that each of us has and that, in large measure, frame our thinking and help determine our actions. But MetaKnowledge, with a capital M and K, is the specific system of knowledge put forth in this book that brings together some of the most advanced thinking in several fields into a system of knowledge. MetaKnowledge is a system of knowledge that serves as the foundation for management in the twenty-first century. It is a kind of metaphysics for management, or a metamanagement.

When Aristotle coined the term “metaphysics” it was meant to deal with topics beyond physics. In philosophy, metaphysics became primarily an examination of our presuppositions of reality, especially physical reality. The emphasis was often on a theory of knowledge. But the analogy with metaphysics is limiting for several reasons. Physics has often been called the queen of sciences. Models from physics and chemistry have been applied to most areas of our understanding, including psychology, biology, and economics, with some success. However it is becoming increasingly clear that biological phenomena operate in subtle and complex ways that often seem to defy basic fundamental physical principles without actually violating them. Life seems to operate at a different level, with principles and rules that we are just beginning to appreciate. Our MetaKnowledge must also include lessons from biology, ecology, and other life sciences. MetaKnowledge is a more accurate and descriptive term for the basis of our understanding than both metaphysics and metamanagement.

No single field of knowledge is sufficient to guide us in our actions, yet most of us are trained in just one, often narrow, area of expertise. But our knowledge base has become increasingly complex and diverse. Luckily it is possible to put together a system of knowledge that draws from many fields but does not require us to become expert in any of them. Yet each area of knowledge modifies the others and thereby creates greater wisdom than any single field on its own. That is one of the promises of MetaKnowledge.

MetaKnowledge also gives us an intellectual and moral compass independent of the personality or biases of the reigning management hero of the day. It is based on theory or knowledge and not on “gut.”

The Knowledge that Binds

A story here may be helpful. In an interview in the January 11, 1999, issue of Fortune magazine, Jack Welch of General Electric enthusiastically proclaimed the success and value of his quality program. By instituting a Six Sigma initiative that focused on process improvement, profitability increased by 67% in a little more than three years. Six Sigma is the name of a quality initiative with the main goal of creating a defect rate of less than 4 defects per million for every part, compared to a more typical 35,000 defects per million. This remarkable interview brings out two very startling facts:


	General Electric was considered one of the best-run companies in the world prior to instituting a quality program, their profitability and stock price had grown dramatically during Welch’s tenure, and it became the most valuable company on the planet based on market capitalization. It was voted the most admired company in the world by other managers. Yet upon instituting their Six Sigma quality program they were able to make drastic improvements quickly. The more established belief is that once a company reaches a certain level of success it becomes increasingly difficult to wring out improvements. In the interview Welch praised his quality program and the remarkable effect it was having on his company. Besides the 67% improvement in profitability, working capital turns increased from four times a year to nine times a year. Other financial indicators were also affected positively.


	Welch adopted the quality program fifteen years after other major organizations like Ford, Intel Corporation, Motorola, and Harley Davidson, all of which had experienced dramatic improvements. It was Motorola’s success with Six Sigma that eventually became the beacon leading to Welch’s turnaround. It took Welch so long because he had a prior notion that quality would come from “acting well and fast.”



How the Change Came About

Jack Welch decided to make the change only after speaking to his friend Larry Bossidy, whom he describes as being the only person in the country who hated quality more than he. Bossidy, who had been appointed CEO at Allied Signal, Inc., needed to improve results, and fast. Allied Signal, Inc., was in trouble and needed to try something different, so Bossidy went to Motorola looking for solutions. He then applied Six Sigma at Allied Signal. According to the Fortune article, Bossidy told Welch, “Jack, this ain’t b.s.—this is real stuff, this is really great stuff.” Welch then polled 10,000 employees who came back and said they desperately needed a quality initiative. Now Welch has only praise for the quality initiative. According to him, “The results are fantastic. We’re going to get $1.2 billion of gain this year.”1

Ten to fifteen years may not seem like a long time, but remember, we are talking about our managerial elite. Even though Jack Welch is generally recognized as one of the great managers and CEOs of the latter half of the twentieth century, it took him fifteen years to adopt a methodology that would bring fantastic results to his company. What about mediocre companies and those that are struggling? How long does it take them to adopt a better way? In some cases they won’t, and in many cases they won’t be around in the future. If it took the best manager of the day fifteen years to adopt a methodology that he now swears by we can each be forgiven if we are a little slow to embrace some required changes.

The first thing to note about Jack Welch’s break with his old notion of quality is that he heard a strong message from someone he trusted and respected, someone who was the only “guy in the whole country who hated quality more than me.” He heard it from a former nonbeliever, a friend who spoke his language. This opened Welch up to listening to his own managers, who also strongly felt the need for improved quality at GE.

General Electric was not in any kind of crisis. As a result of strategic decisions Jack Welch had made fifteen years earlier, it was either number one or number two in all its markets. The company was thriving, as were its shareholders. Its management was among the most admired in the world. Why should it change?

Most companies that do shift radically are either in crisis or in the midst of a competitive challenge or both. The fact that GE made a big change when there was no imminent crisis demonstrates one of the real strengths that led to Jack Welch’s reputation at the pinnacle of American management. But this book will not be a love fest for Welch or any other manager. We want to move away from accepting management ideas because of a strong personality and toward management ideas based on theory and long-term results. Let me give two examples where Welch’s actions are directly contradicted by MetaKnowledge. One, his insistence on eliminating the “bottom 10%” of managers year after year, even when the company was doing well. He used loose statistical analogies for justification, but statistical theory, or what we call knowledge of variation, definitively and unmistakably contradicts his position. Two, he also produced precise increases in earnings that matched his forecasts for most of his tenure. Knowledge of systems and variations tells us that this is only possible in a fantasy world. In the real world there are and must necessarily be month-to-month and year-to-year variation. No one has a 100% prediction rate. If you want financial reporting to actually measure something then it must show these variations. Otherwise the financial reports are just psychological statements meant to assuage financial analysts and stock investors. They become nothing more than a form of the Emperor’s new clothes.We will have a lot more to say about these two examples in later pages.

The story of GE’s conversion to quality highlights two important points for managers to appreciate.


	Ideas that work eventually get adopted, even when there is massive resistance. The direction is never straight. There is always some backtracking. The names get changed, in this case from Quality to Six Sigma. But the effective idea, almost always, wins out and gets adopted. There is a kind of evolution of the most fit idea and approach. This very much mimics biological evolution. At any given time many ideas are being tried. Some last several generations and permutations. Others, like Re-Engineering, die quick deaths. But over time we see the survivors form a kind of species of ideas.

	Major change, even among the smartest, most sophisticated people, comes not from hi-tech solutions but through human interaction. Welch made a 180-degree shift in his thinking, but only because a trusted friend told him it would work. Human nature is one of those areas that changes very slowly, if at all. Those futurists who predict rapid and instantaneous change often overlook the fact that people’s habits would also have to change overnight, and that does not happen except in the most radical situations.



MetaKnowledge

General Electric’s adoption of quality as a major corporate initiative was accompanied by a fundamental shift in its knowledge base and belief system—a paradigm shift. It involved not just an addition of facts or knowledge to the existing system, but rooting out a whole belief system and replacing it with something else. Welch went from believing quality was B.S. to becoming the leader of a quality jihad.

Understanding what occurred requires that we understand something about human knowledge.What is knowledge? How is knowledge related to skills and intelligence? This line of inquiry can be called metaknowledge or knowledge of knowledge. But metaknowledge can be a whole lot more, and MetaKnowledge is a whole lot more.

Today many corporations such as IBM and British Petroleum are recognizing the strategic importance of knowledge by naming the equivalent of a chief knowledge officer. If knowledge is of strategic importance, shouldn’t it be one of the main concerns of the CEO? Just what is the role of knowledge in corporate success and economic well-being?

The Usefulness of MetaKnowledge

A robust management theory should be applicable to almost any business and industry. If someone versed in the theory were to fall asleep today and wake up one hundred years from now, he would still be able to apply it in a well-run organization of the future. MetaKnowledge as a system of knowledge is such a theory.

MetaKnowledge cuts across many disciplines, such as theory of knowledge, statistics, linguistics, psychology, systems theory,mathematics, and others. One doesn’t need extensive training in any area, just enough to keep from getting into trouble. Knowledge from each area gives a new dimension to the other disciplines, and together they form a system.

In a real sense, what we know is rooted in our minds through beliefs that reach deep into our unconscious. We all know or believe things of which we are unaware and rarely question because they are so fundamental to our understanding of reality. Yet other people can have very different unconscious beliefs from ours. Two examples would be that the world was flat or the center of the solar system. Some people believe the average employee is lazy and has to be forced to come to the office or factory and then forced to work. Other people believe that given the proper environment, most people will flourish and develop an intrinsic motivation to excel. People with different beliefs often end up not talking to each other but talking through each other and becoming adversarial.

Never has the need to understand other cultures’ views been greater. I don’t just refer to people of different nationalities or those who speak a different language. Cultures are changing everywhere. While McDonald’s is considered a symbol of the influence of American culture in other parts of the world, Chinese restaurants in my neighborhood are at least twenty times more numerous. When my daughter took me out for Father’s Day we had a typical American meal—sushi. Today the leading Christian continent is arguably Africa, where there is an enormous demand for new churches and parishes are growing. In Europe and North America churches are regularly closing and parishes are being combined. Many North Americans and Europeans practice some kind of Eastern discipline such as Yoga, T’ai-Chi, Ch’i-Gong, or some form of Eastern meditation. Sometimes these changes lead to domestic clashes of culture such as the political clash between the organic food movement and those industries that sell pesticides and fertilizers to conventional farmers. Another is the economic clash between conventional medicine and so-called alternative forms of medicine. In each case there are differences of belief so deep that they can seem irreconcilable.

While major shifts in culture are occurring in society and business, substantive knowledge is also changing rapidly. The half-life of the knowledge of a computer programmer is six months. If he or she is away from the discipline for six months half his or her knowledge becomes obsolete. MetaKnowledge can help us adapt to change because it is one step removed from the frontline and changes more slowly. It is more fundamental and so provides a reliable reference. It is a technology that is not likely to change significantly. But when changes in MetaKnowledge do occur they have revolutionary implications.

I believe much of MetaKnowledge as developed here is timeless. It would have given a manager an advantage centuries ago and it will be useful a hundred years from now. Nevertheless we will discuss it in the current context of three major trends that are impacting us personally and commercially. First is our increasing ability to improve our knowledge of the world, and therefore our ability to produce in all areas of economic importance including farming, manufacturing, the service sector, and knowledge products. As a result we are mastering physical needs in the developed world. This is allowing us to redirect more of our resources to nonphysical needs such as psychological well-being, mental health, and personal achievement. It is creating a new postindustrial economy.

Our mastery of physical production is at the foundation of the second trend, an explosion of communication and processing tools that include phones, faxes, e-mail, computers, cell phones, and audio and video digital technology that are converging in the Internet. As a result communication is increasing throughout the world and we are all being connected. This in turn feeds into the third major trend of globalization.

In a sense MetaKnowledge can be considered a proxy to wisdom. Wisdom requires a big picture view, both physical and temporal, and therefore implies the ability to do things for which there is no current evidence.Wisdom allows one to go with the tide when it’s appropriate and to go against the tide when it is not. With MetaKnowledge we hope to create a management wisdom that will help guide companies, individuals, and societies over the coming decades.We hope to create a framework for a management system that is truly international. Meta Knowledge offers us a window to the future.

1. Fortune, January 11, 1999.





2
KNOWLEDGE AND
REVOLUTION

Let’s go back to an earlier time in world history when Europe was in the midst of chaotic change and the world was being stood on its head, at least figuratively. The period was similar to our own. A new era of globalization was afoot. From the European perspective, new contacts with Asia and Africa had already been initiated. Now a whole new world was discovered, a by-product of an attempt to find a new route to India and China. The proposal that the world was actually round was gaining credibility: Perhaps the earth was not the center of the solar system. The printing press had made the Bible accessible to masses of people instead of just the elite. Heretics who dared to challenge the orthodoxy were being burned or tortured or both.

Expeditions ventured to new continents. A successful expedition resulted in fame and fortune. Hernando Cortez, a Spanish explorer, traveled to Mexico in the early sixteenth century. There he met Montezuma, an Aztec king who offered him a cup of strange dark liquid. Montezuma might have said, “This is a most precious gift.We call it the nectar of the gods. I personally like it so much I have fifty goblets a day.Here, enjoy it.”

To which Cortez might have said after tasting it, “Phooey. This is bitter. How can you drink the stuff?” To the Spanish man it was a bitter tasting drink that didn’t look very pretty, either. So the Aztec added sugar to make it more palatable. It was appreciated a lot more.

Today we take for granted the existence and availability of chocolate, but the process of creating a cup of chocolate is complex and involved. Several varieties of trees exist, and all are quite delicate. Seedlings must be grown in nurseries before being transplanted to the fields. Even then the trees are fragile and require protection from the wind and sun, often by planting other trees such as banana, plantain, and coconut around them as a protective shield. Only certain climates and soil conditions are suitable. With careful pruning and cultivation the trees yield fruit in four to five years.

Once full grown, the pods can be harvested. Tumbadores (pickers) are sent into the fields to pick the pods. The tumbadores are given long mitten-shaped knives that can reach up and cut the highest pods without injuring the soft bark of the tree. It requires a high skill level to determine the appropriate time to pick a pod. After picking, the pods are hacked open with a machete and allowed to ferment. From there a long and complex process developed over millennia begins. The end result is modern-day cocoa and chocolate.

These few, highly condensed paragraphs give a hint of the complexity of cocoa cultivation and production.

Re-Creating Existing Knowledge

Suppose you tried to re-create the knowledge of modern cocoa production. Imagine being in a jungle or forest. There are thousands of plants, maybe tens of thousands. Each plant has various parts, each potentially useful. You have seeds, stems, roots, barks, sap, and so on. Which plant—which part of the plant is useful? How would you know? How would you learn to process it so it could be used?

If our knowledge of plants today were zero it would be a major undertaking to find a use for all or any of the plants that we currently take for granted. In fact modern scientists are trying to do just that for the plants of the rain forest. If we could discover viable economic uses for them we could provide strong financial incentives to prevent the destruction of the rain forests of the world. But even with the benefit of our knowledge and technology it is a long and risky project to develop commercial uses for plants with little human history behind them.

Our best anthropological guess is that cocoa first came under cultivation 3,000 years ago. Cocoa is one of many crops now enjoyed globally that originated in the Americas. Up to 60% of the foods currently in use around the world were developed by Native Americans prior to the arrival of Europeans. So much for the myth of primitive people inhabiting the New World.

The cocoa pods were taken back to Europe but didn’t make a stir right away. In fact it would require several major innovations before chocolate and cocoa took on their modern form and gained universal appeal. The Spanish learned how to process cocoa from the Aztecs. Despite Europe being a so-called advanced civilization no other European nation was able to independently develop the cocoa process. For a hundred years the Spanish held a monopoly on processing and production. The rest of Europe learned the process only when some Spanish monks revealed their secrets to the rest of the continent. At that point it was a hi-tech industry.

It would take several hundred years of research, improvements, and innovations before cocoa took on its modern form.With each improvement cocoa became more popular. With each innovation, the market grew. The innovations from our perspective did two things: They expanded the market of people who wanted the product, and they brought down the costs of producing and delivering the product to consumers.

As more knowledge goes into a product or industry it goes from being hi-tech to low-tech.With each new piece of knowledge the mystery of cocoa diminished. In fact the term hi-tech implies that there is a lot of knowledge still to be acquired in the field. Low-tech, therefore, must mean a technology that is highly developed and where commercial success relies mainly on pure business functions such as marketing, production, finance, and management.

What happened in the cocoa industry is generally the same process that has occurred and is occurring in other areas of agriculture, manufacturing, technology, and science today. The difference is the speed at which we now can learn. What once may have taken a hundred years to develop might now be done in five, or less.

A Possible Difference

But is the rate of learning the only thing that has changed? Uranium in its natural state gives off heat and radiation as individual atoms decay. As a nucleus decays it gives off energy and a few particles. If those particles happen to hit the nucleus of another uranium atom they may split that nucleus. Most of the time when a nucleus decays the released particles just escape into the environment without colliding with another atom.

As you increase the amount of uranium, however, the likelihood of more collisions and therefore more energy and even more particles given off increases.When the mass is large enough, a threshold is reached and the reactions become self-sustaining. Now you have the makings of atomic energy, or an atomic bomb.This level is called critical mass.

At critical mass a change of state has been reached. The uranium, in a sense, is behaving differently. A linear incremental increase in the amount of uranium leads to totally different behavior at the threshold. There are other changes of state in nature, such as when water becomes ice or steam. Water and ice behave very differently even though they are made up of exactly the same substance. With all the changes that are going on in the world today, are we just getting an acceleration of change or are we reaching a change of state? Are the results so different that new laws apply? That is one question we will try to answer.

An Existing Plantation

It is clear that a great deal of knowledge is involved in growing and processing cocoa and chocolate, and there are different people in different positions with different degrees of knowledge on a cocoa plantation. At the bottom of both the knowledge and economic scale are the day laborers, in this case pickers or tumbadores. They need to be able to correctly judge when to pick the pods, something that is far from obvious, but their knowledge and skill can be learned quickly and inexpensively. Their compensation is on the order of several dollars a day. They get paid for time. No time working, no pay. They also do more physical labor than anyone else on the estate.

At the top of the knowledge and economic scale are two people. The agronomist has intimate knowledge of the plant; he knows how to grow and cultivate it for maximum production and quality. The entrepreneur or manager has knowledge of the commercial end of farming.

And that brings up an important distinction. There are two kinds of Economic Knowledge:


	Knowledge of the subject matter that is specific to the field. In this case it’s agriculture.We will call this substantive knowledge.

	Knowledge of how to monetize or commercialize substantive knowledge.We will call this entrepreneurial knowledge.




The entrepreneur/manager and the agronomist are the highest paid people on the estate. They are paid on the order of $1,000 a week and up. They possess a great deal of knowledge, some of it quite subtle, and have spent years learning their craft. Training someone for these positions is lengthy and expensive.

In between these highly trained positions and the tumbadores are a group of intermediate people involved in several functions. These people are to a large extent under the direction of the entrepreneur or agronomist, and may include supervisors of the tumbadores, bookkeepers, secretaries, sales people, tasters, cooks, and various assistants. Each earns roughly from fifty to several hundred dollars a week. Training takes from several months to several years. Replacing someone is moderately expensive and time-consuming.

And this brings up another distinction. We have described categories of economic knowledge: substantive knowledge and entrepreneurial knowledge. The people that make up these categories work together to make knowledge work for humanity. There are also three types of knowledge.

1. To do anything and achieve any kind of result requires knowledge. This is knowledge that has already been developed. It may take skill and creativity to apply it but the process has been demonstrated to work. It may not be the best way currently available, but it does the job. We will call this existing, or technical, knowledge.

Our definition of technical knowledge is different than the conventional definition. In other contexts, technical knowledge implies engineering or related to technology.We use it to mean existing knowledge in any field. There are various ways of acquiring technical knowledge. One can be trained by someone else. One can observe others or learn at school. Let’s call the acquisition of technical knowledge training.

Most of what we learn is technical (existing) knowledge.We learn to add numbers, read, write, sell, patch a cut, and diagnose symptoms. All these are existing processes developed by others. For the most part once we learn something we continue doing it as taught until we’re taught a better way. A technician knows how to do something in a given way. He does not necessarily have the knowledge or skill to create new ways of doing the same thing or something new. His way may be the best way available—or it may not. It does produce some result, however.

2 and 3. The other types are totally new knowledge. That is to say knowledge that is not learned from someone else but discovered on one’s own.

Innovations and whole new processes are being developed and discovered in almost all areas. The ability to create new knowledge is different from the ability to do an existing task well or learn something well from someone else. A lot of what we call education is really technical training. It is teaching what is already known. One needs to learn current ways or at least about current ways before they can be improved upon.

One has to master the existing in order to be able to add to it. I am not sure anyone can be taught to create new knowledge. Some seem to have a predisposition to it and some not. The same can be said of technical knowledge. Some people are better at executing than others. Some adopt new methods quicker and better than others.

There are two different ways of creating new knowledge. One is within the current paradigm of the profession. The other is by creating a new paradigm. A little story will illustrate the point. In one of my college courses’ laboratory experiments we were measuring the electric charge of the electron. Everyone had partnered up since we had only so much equipment to go around. My partner and I very carefully conducted the experiment.We recorded our results and then wrote up our conclusions independently. When we got back our papers he had an A and I had a C. I looked at him and said, “How can that be? We had the same data, the form of the report is standard.” I looked over his paper and the format was the same. There was no original thinking involved in his over mine. But in order to make his data fit the expected answer he had thrown out two data points.

In my eyes I had been truthful and honest, the cornerstone, I thought, of scientific thinking. But because my data had not completely conformed and I had looked at the data and reality as it was, my work was downgraded.

There are many ways of looking at this story. Today, having studied with one of the giants in the field of statistics, I know the statistical methodology used by that professor (and all other physics professors of the time) was incorrect. I also know some of his other assumptions were fallacies. But the main point I want to make here is that in every field people are rewarded for agreeing with the Orthodoxy. Universities and most established institutions of knowledge are notorious in this regard. They screen out anyone who too readily challenges the existing paradigm. As a result universities and other similarly organized bodies are good at doing research within limits. They generally do not create the major breakthroughs that lead to whole new fields and whole new vistas.

In the field of physics there are three recognized Giants: Galileo, Newton, and Einstein. Galileo so offended the orthodox establishment that he was excommunicated. Newton was considered an average student with little promise. When the War of the Roses broke out, he had some time to think and essentially developed physics, what we now call Classical Physics, on his own. Einstein couldn’t get a teaching job so he took a job as a patent clerk where he had time to think on his own. He of course revolutionized physics.

In the field of nineteenth-century biology, Charles Darwin and Alfred Russel Wallace independently developed the theory of evolution through natural selection, creating an upheaval that revolutionized thinking. They took a great deal of heat from orthodox thinkers. Each was independent of any major institution. Gregor Mendel, a monk, did experiments with pea plants and developed a theory of genetics at about the same time. When Mendel passed away the succeeding abbot of his monastery was so outraged by his experiments that he burned his papers. When Mendel’s basic work was discovered in the early twentieth century it transformed biology and evolutionary theory.

Thomas Edison and Henry Ford were both extremely creative and inventive but neither of them completed school through the sixth grade.

To sum up we have delineated two categories of knowledge:


	Substantive knowledge is knowledge of the subject matter.

	Entrepreneurial knowledge is knowledge of how to commercialize substantive knowledge.



We have also delineated three types of knowledge:


	Technical knowledge is existing knowledge necessary to produce a given result.


	New knowledge within the existing paradigm is required to create new processes or new results.

	New paradigms are the earth-shattering breakthroughs that create new fields of knowledge or new industries.



Learning

With this framework we have to examine the way we use the verb “to learn.” After all, if I learn from a mentor how he does something, that is certainly an achievement. It raises me to his level. But this kind of learning, as valuable and necessary as it is, is distinctively different from the process of creating new knowledge. In fact the processes are almost opposite. Learning from a mentor normally requires fewer questions and a certain level of acceptance of what is said as gospel. It requires respect. New knowledge creation requires much more questioning and a kind of disrespect for the existing way of doing things.

Creating new paradigms can also be called learning, but revolution is probably more appropriate. “Revolution” implies a desire to totally uproot the existing order. People who create new paradigms are often seen as outcasts or oddballs. Jim Clark, the founder of Silicon Graphics, Netscape, Healtheon, Inc., and myCFO, developed very different commercial paradigms in the companies he started. The book The New New Thing made clear that the CEOs of the firms he founded considered him to be not just eccentric, but erratic.

What should be clear is that as our ability to learn has increased and the speed of change has increased, the value of being able to learn has increased. The ability to create new knowledge has increased even more. I am addressing this from an economic point of view. The ability to create new knowledge has always been valued in scientific circles and among the cultured. But the implication is that the relative economic values of these abilities has increased and will continue to do so.

We can categorize four different types of people with four different kinds of talents. (1) People who, once they learn a task, do it extremely well for an extended period of time. (2) People who can learn quickly and very well from others. These people like to learn. (3) People who can develop new knowledge within the existing framework of thought or within the existing paradigm. (4) People who create new paradigms. Let’s call these Doers, Learners, Discoverers, and Creators.

In the recent past the doer was highly valued. The stable worker who did her job consistently was highly rewarded. She will continue to be valued, but only up to a point. The learner, the discoverer, and the creator are becoming relatively more important economically than they were in the past. And the doer who can’t learn new tasks, new skills, and new methods will encounter difficulty.

Doing It All

Let’s return to our cocoa estate for the moment and note that it is possible for one person to possess both substantive and entrepreneurial knowledge. This occurs on small farms all over the globe. It is also possible for one person to do all the work and make the decisions. The neighbor who grows some tomato plants and then sells them on a stand on her property is one example. It is also possible for this person to be making some innovations in her growing methods.

Separating the functions is necessary for two reasons. First is for clarity in our analysis. This will allow us to trace how organizations shift when we move from an economy that is involved in physical goods to one where knowledge is the strategic commodity. The second is that there is real leverage in separating out functions. People have different strengths and the individual who excels in multiple areas is the rare exception. There are often inefficiencies or problems when one person tries to perform too many functions.

Competitive Edge

The ability to create or adopt improved methods is what gives an enterprise a significant competitive edge. Improvements and breakthroughs provide an advantage over competitors. It’s useful to examine how this occurs.

At any given point in time a plantation owner has incentives to expand his production by bringing more land under cultivation, hiring more workers, or attracting more capital. He can generally increase his revenues and profits by increasing production. He can also increase profitability by adopting any innovation that improves his productivity, lowers his costs, or increases the appeal of the product. Those innovations could be developed on his estate or they could be developed elsewhere and then adopted by the estate.

Profit motive is a strong incentive to improve. But it is often not enough. Anyone who has worked in industry or in a bureaucracy knows that the profit motive is often the last thing to be felt, measured, or responded to. Other things such as power, the need to have position or respect, respect for past methods, and the need to look out for number one often play a much larger role.

An estate that successfully adopts better methods ends up being stronger. Those that fail to change experience a smaller market or find they cannot turn a profit. They either turn to other products or go out of business. Firms that adapt to the new have a better chance of surviving. The death of old firms through market forces is just as important a mechanism for improvement, indeed probably more important than profit. Failure is an integral part of improvement and progress in an industry and also for society.

With each innovation producers improve their competitive position. An improvement in marketability leads to a larger market share. It may even expand the market. An improvement in production lowers costs and therefore improves profits. The immediate beneficiaries are the producers who adopt the changes. But in time every producer adopts or is forced to adopt the methods that work best and any advantage from the change is given up.

When the whole market adopts the changes, then the beneficiaries are the consumers—in other words, society. Long- and medium-term it is the public that benefits from lower prices and better products. Eventually all the benefits of an innovation get passed on to society in the form of lower prices, greater availability, and a more desirable product.

So the process runs something like this. An innovation is created. It lowers costs, and improves productivity, time to market, taste, or some other important factor. Some producers adopt it because they see an advantage. These early adopters gain an advantage in the marketplace, market share, profits, sales, or some other important economic attribute. Some of the other producers adopt the change when they see that the early adopters are successful. Still others wait. Some wait to the bitter end before adopting it. Some go out of business. Sometimes the stronger companies buy those that are going out of business. Sometimes the weaker ones just fail because the market can handle demand with-out their resources. Eventually the whole industry adopts the innovation and the early adopters’ advantage is lost. But the gain has been passed on to the consumer in the form of lower costs, better taste, or some other attribute.

I believe this process has been going on for millennia. One of the distinguishing characteristics of our age is that this process has been formalized. And we have sped up the process.

Cocoa has gone from being a rare and expensive product enjoyed by royalty to a universally consumed product. Its price has continually dropped. (Its price had to drop in order to be so widely consumed.) This has occurred not just in cocoa but in almost every commodity and continues to happen in manufactured goods as well as knowledge products. This is a strong indication that there is some universal process at work with built-in incentives.

By every measure cocoa and chocolate is a great business. It has almost universal market penetration, people consume it habitually, it is universally recognized, and everyone has tried it. People spend money on it every day without thinking about it. Yet by being so successful it has lost its financial glamour and mystery. Cocoa production is an economic commodity. An economic commodity is when something is virtually indistinguishable from one to the next. Since all producers have access to the same knowledge and it can be produced in quantity, much of the competition is based on business functions such as finance, marketing, and price. As a result, price and margins are constrained. Most significantly, the economic importance of commodities declines as they consume a decreasing percentage of the gross national product.

This is not to say that running a business involving an economic commodity cannot be profitable. The Hershey Foods Corporation does not grow cocoa but processes it and sells chocolate and cocoa throughout the world. It has a commanding presence in the industry with some of the best known products such as Hershey’s Kisses, Hershey Chocolate Syrup, Kit Kat, and Hershey’s chocolate bars. Hershey’s is virtually synonymous with chocolate and has better margins than other manufacturers. In 2002 the Hershey Trust, owner of a controlling interest in the Hershey Corporation, put the company up for sale. The high bid was in excess of $12 billion, certainly a respectable sum, but this pales compared to the tens of billions of dollars that Qwest and AOL Time Warner wrote off in 2002 and 2003. And it is a pittance compared to the trillions of dollars in market capitalization lost by telecommunication firms from the stock market’s peak in 1999 to the end of 2002.

There are just a few companies left that mass-produce chocolate bars and syrup in the world today. But new companies are starting up all the time as high-end boutiques that offer specialty, gourmet cocoa products to those with more discriminating palates or more expensive chocolate addictions. Massive growth in cocoa consumption in developed countries is over, yet it can still be a good business providing jobs and profitability, not to mention great satisfaction to the makers and consumers alike.

The inevitable conclusion is that there is a very high knowledge content in cocoa and every agricultural product. A further conclusion is that the more knowledge invested into a product, the more it can be produced with the same resources and lower costs. When enough knowledge is invested it becomes an economic commodity.

Knowledge moves a product from being hi-tech and expensive to being a cheap and universally available commodity.

Inverse Effects

Almost every product becomes an economic commodity making it less expensive and more plentiful. The amount of time a typical person needs to work to pay for products therefore decreases over the years. The average person in the beginning of the twenty-first century needed to work fewer hours to purchase a car than an average person in the middle of the twentieth century needed to work. Products therefore cost less not just in dollar terms but in the amount of time a person must work to earn them. But this also implies that time becomes more valuable. An hour of time today buys many more products than an hour of time did ten, twenty, and thirty years ago, so time is more expensive. We should therefore not expect personal services or any experience that is heavily time dependent to decrease in price. In fact, prices for time-based products will increase. This includes education, especially higher education, hair and nail stylists, and mechanics. High-end shops in any of these categories continue to increase in price. Just price a haircut at a fancy hair salon or get your nails done in one of the new nail salons that are popping up all over the place to experience what I mean.

To get some perspective on the price of an economic commodity relative to time and capital, consider that the wholesale price of green (unroasted) coffee beans in January 2003 was about 60¢ a pound but the least expensive cup of coffee I could purchase at Starbucks was $1.30. A pound of coffee beans can make at least forty cups of coffee.

Extending the Model to Other Types of Business

In this knowledge model of an enterprise I designated six different categories of people based on their knowledge. There are (1) the entrepreneur, (2) those working under him managing a function such as department heads, and (3) those executing tasks in these departments. On the other side are (4) the substantive knowledge expert, (5) his functional assistants, and (6) laborers.We could easily break this down further: Entrepreneurial knowledge could be broken down into marketing, finance, and management skills, but that is not necessary for our purposes.

A manufacturing operation might have one entrepreneur, one department head for each entrepreneurial function, and several people under each department head. There might be several subject matter experts, such as engineers and production managers, each with many supervisors who in turn have many laborers. But consider a so-called knowledge-based company such as an accounting firm, a consulting firm, or an investment banking firm. An accounting firm has many subject matter experts (accountants and CPAs), a few people working under them, and few or no laborers or unskilled workers. There is one person running the firm, the managing partner who most likely is an accountant himself. The firm has an internal finance department and treasurer. If the firm is progressive it may have a marketing head who might not be an accountant.

Knowledge-based firms are characterized by the proportion of substantive knowledge experts to workers in the other five categories. There are many more substantive knowledge experts for each entrepreneurial expert. There are fewer department heads for each expert and there are no laborers to speak of. As an economy moves from an industrial economy to a post-industrial economy, manufacturing loses its importance and the number of people involved in manufacturing companies declines. The knowledge companies that replace them have fewer laborers and department heads and need many more experts. A society must train and educate more people to become experts and must create jobs for former laborers whose firms have shrunk. In the United States we have, so far, developed more knowledge workers in hi-tech industries, but have also developed more service jobs in fields such as retail. In 2002 the largest private employer in the country was Wal-Mart, with more than 1.3 million employees.
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DEATH AND BIRTH
IN ECONOMICS

“Prices are too low! Every farmer should be able to earn a decent living; I am not saying an outstanding living but a decent living. And farm prices are now just too low.” That was the message of Nick Parsons as he rode his farm’s combine across Canada headed toward Ottawa, the capital of the nation, in the spring of 2000. Everywhere he went other farmers gathered and cheered him. The news was filled with stories of farmers losing their farms. Some farms had been in the family for more than a century, but despite the fact that husband and wife both worked day jobs to earn extra money, they couldn’t make enough to support the farm.

Canada had been hit with a double whammy: low prices worldwide and the end of government farm subsidies. What was a tight situation had now become untenable. The situation in the United States was no better. Despite all the rhetoric of deregulating farming, in June 2000 President Clinton signed into law $7.1 billion of farm relief. This on top of $15 billion approved in 1998 and 1999. In 2002 farming deregulation was essentially abandoned in the United States as President Bush signed into law a massive farm subsidy bill providing close to $20 billion a year in welfare to farms, especially those growing major grain crops.

But the trend is in motion. The number of individuals involved in farming continues to decline and now is just less than 2%. There is no reason to believe the trend won’t continue, meaning even fewer farmers in the future.

We can all sympathize with the plight of farmers who are about to lose their farms and everything they have spent their lives working for. But this is nothing new and these incidents will continue to occur in the future. There is little that any government can do about the low global prices of commodities that we have learned to grow efficiently in various regions of the world. There are no monopolies or cartels to save them. Subsidies only exacerbate the situation, dumping massive amounts of subsidized grain onto world markets and further forcing down prices.
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