If the axe is not sharp, it doesn’t matter how hard






the wood is.  –Chinese proverb
Ch. 1: Can Intelligence Be Learned?
Jane Scanlon, barely six years out of college, began a highly successful management career with a startling financial blunder.  Here’s how it happened.  Early in 1996, I contracted to consult on team relationships with a group of managers that had been brought together to develop a small business within a large technology firm.  Jane, a woman with a slightly nervous smile, had been asked to lead inventory planning—a small group responsible for assuring that their manufacturing vendors were in sync with marketing and sales needs.  When demand slowed in the second half of her first year, she was blindsided and found that the manufacturing vendors couldn’t cut off supplies quickly, resulting in excess inventory and a quarterly loss of several million dollars.  I attended the session, and witnessed her sense of humiliation.  
Clearly rattled by the experience, Jane revealed that she “didn’t know what happened.  I didn’t see it coming.”  Apprehensively sharing this with the team, she looked down slightly as she spoke, trying hard to maintain control.  That strong, confident and calculated gaze, so practiced by businesspeople, was absent.  Her shoulders, which usually were upright and straight as an athlete’s, were somewhat hunched over.  
Obviously, Jane had not been thinking deeply about the inventory forecasting problem.  Something was profoundly lacking in the way she had learned to build her knowledge base.  Evidently, she had difficulty creating a set of workable rules for forecasting, and identifying and resolving complex problems.  Furthermore, her presentation to the team was built upon no significant factual information.  Offering only inferences and conclusions, she failed to bring a spread-sheet with the over-supply data, or quarterly marketing and sales figures.  This made it impossible for the team to identify telltale product-oversupply patterns.  
The manufacturing vendors, however, believed that Jane’s firm had implicitly assured them it would buy everything they could produce.  Why had Jane not caught the gradual slowing of sales demands?  How could she not have known that the inventory was drastically oversupplied?  Most troubling, why had she not prepared any recommendations to bring to the meeting to keep the problem from happening again?  I was certain that Jane had never been explicitly taught fact-based analysis and reasoning, knowledge base development, or systematic pattern recognition.  Most importantly, why had she not been trained to question her own thinking processes?  All these skills would have enabled her to avoid the financial blunder that had occurred.
Seven years after the teambuilding project, this same Jane Scanlon engaged my services to support her personal development of leadership skills.  A fundamental element of my program was interviewing more than a dozen of her colleagues at differing levels within the corporation.  To my surprise, the picture I received from them of Jane had absolutely no relationship to the woman I’d observed seven years prior.  I was looking at a riveting example of personal transformation, and the feedback was uniform from all the interviewees.  When I shared the unusually positive feedback, her confidence and self-possession were obvious in the thoughtful questions that she posed.
“What will I need to learn to be able to inspire more trust from my people?” she asked.  “What recommendations would you make to enhance my ability to challenge processes in the organization. . .  such as the current forecasting model?”  The leadership objectives reflected in her questions revealed not an iota of defensiveness. Her language as well as her grasp of her own needs reflected an unusual depth of organizational and personal awareness.  

Underlying Jane’s transformation was a well-developed ability to focus her motivation and energy on achievement—even on subjects that were not necessarily interesting or enjoyable to her.  She had rounded up experts to educate her about processes and strategies for inventory-planning.  She had dug into the three key organizations for inventory planning:  manufacturing, marketing and sales.  She had located “who’s best” in each to gain a knowledge base that would make her planning and forecasting still more accurate.  Not only had she gone into depth to understand the interface of those groups with inventory planning—a uniquely ambiguous and unpredictable discipline—but she pushed still deeper to gain a working understanding of how all three functions carry out their own business.  She had accessed the expertise of one of her subordinates, a former college teacher who was a specialist in learning processes.  He had shown her how to map a problem-solving model based on recurring supply-chain breakdowns—and how to use it to resolve future problems.  Tenacious in her interactions, she created a set of forecasting principles, and continued to stay on top of discipline changes and strategies.  
What other steps had Jane taken to become an inventory planning expert?  She attended the best training seminars on inventory planning.  She took a cutting-edge program on logistics at a top business school where she learned, for example, how to align companies’ incentives in supply chains to optimize the chain’s performance.  She got to know the thinking of peers within the industry, even building a network of leading research professors in logistics.  With those contacts, she focused on such questions as:  What makes logistical problems difficult to solve?  How can recurring patterns be recognized in data?  She sought new research that could add to her knowledge base, and learned how principles can be created to apply in multiple situations?  She concentrated on ways to question her own thinking.    
Survival or obsolescence?
The memory of those two encounters with Jane Scanlon has stayed with me for years—and it is an illuminating example of fantastic growth and personal success.  How does such massive transformation come about?  That question, not surprisingly, spawned several others:  Can any worker develop a high level of business smarts, or is intelligence hardwired and completely resistant to growth?  What really is intelligence, and how, specifically, does a worker develop his or her intelligence?  And since today’s economy requires workers to be in the “generating-new-ideas” business, how do we build our creativity index?  In sum, how does a worker develop the intelligence to become a uniquely employable specialist in today’s phenomenally competitive marketplace?  
When I started my coaching business, I had completed graduate work at a well-regarded university, but I had no ready answers to those questions.  I had engaged in course work that included the cognitive sciences, even adding post-doctoral work in adult learning.  There was, however, no attention paid to how such an intellectual transformation as Jane’s could happen.  Psychological science knew next to nothing about whether intelligence could be modified or developed.  
Over the past twenty-five years, I have coached executives, managers, and other professionals, MBAs and research scientists from some of the top schools in the nation, including Harvard, Chicago, Northwestern, Columbia, Tuck, Stanford, Wharton, and the great public universities of Illinois, Wisconsin, Minnesota, and Cal Berkeley.  I have also coached techies with no more background than a two year associate’s diploma, and entry-level people with just a few months of work experience.  Furthermore, I have consulted for some of the best practice companies in the world, including American Express, 3M, Pillsbury, Honeywell, McKinsey and Ralston Purina, as well as small, family-owned firms.  And in all those situations, I found that the conventional view of intelligence simply does not fit with what I have observed while working with people.  I have come to the conclusion that the traditional view of intelligence as innate and immutable is completely false.  
How is this possible?  This is one of the great science stories of our time.  The traditional assumption is that people enter business professions, have nearly identical experiences--and the only thing that’s different are their innate abilities.  Until the last two decades, no one had seen fit to seriously challenge that assumption. But over those years, block by block, in study after study of corroborating research, scientists found that enrichment—increasing or expanding challenges, options, or processes in school or work--made possible the growth of brain cells in children, youth and adults.
  We now know for certain that our intelligence can grow at any stage of our lives.  Thus, Brainware rejects fully the all-prevailing wisdom and the all-pervasive belief that intelligence is genetic, fixed, hardwired, and mere happenstance—the diamond in the trash heap—and completely impermeable to change.  
Brainware: the New Essentials for Success in the Talent Age is about one question—what’s the best way to avoid personal obsolescence in the talent age?  It is dedicated to resolving the new dangers of work and vocational survival facing 21st century workers, managers and executives.  Given that competition will get tougher, that companies will come and go, and new technology will make companies, jobs and skills obsolete, what’s the key to work success?  Based on the input of hundreds of workers and executives, as well as cutting-edge cognitive science, my book reveals what I believe to be the best resolution.  Over the past ten years, I have found not a single executive from leading national firms disagreeing with this perspective.  Directly or indirectly, it has been the focus of business schools and the business press.  
The issue was encapsulated best by Glen Hubbard, Dean of Columbia’s business school, who said in an interview that Columbia’s MBA program places an emphasis on graduates’ ability to “think on their feet” and “adapt quickly.”  In an even more pointed statement, when asked what he’d tell teenagers today, he responded:  “Pick a good liberal arts school, and learn how to think.”   While business or computer science programs looked like winning concentrations just yesterday, today there is once again recognition that the most versatile, broadly educated liberal arts graduates with minors or coursework in IT or economics are more valuable to employers in the long run.  They have demonstrated their ability and willingness to learn.  They know how to build their intelligence.  

What is brainware?
Brainware, as I use the term, is the toolbox of crucial thinking and learning skills absolutely necessary to solve the complex problems of the 21st century work world.  This toolbox emphasizes practical and successful intelligence--not the limiting, ivory-towered intelligence of traditional IQ testing.
  It illuminates the high-powered aptitudes or abilities required to resolve the complex problems workers meet in the global marketplace of ideas and services.  
· Fact-based thinking—reasoning which emphasizes and draws upon underlying data to analyze and solve problems.

· Pattern thinking—reasoning which recognizes and uses meaningful patterns within data to diagnose and resolve problems.
· Creative thinking—thinking strategies that can result in new processes and services.
· Metathinking—strategies for controlling and thinking about one’s own thinking in order to avoid dead-ends and reshape problem-solving perspectives.
· Knowledge-building skills—strategies for significantly enhancing know-how in the various business domains such as technology, marketing or management.
· Learning skills—processes for learning from trial and error and becoming agile in the gaining of new tools.
· Motivational skills—conscious strategies for making immediate, tangible, competency progress even when facing work obstacles and adversity.

· Focused communication skills—developmental protocols and scripts to support the achievement of thinking and learning competencies.
· Network building skills—ability to create and access a mentoring network of business experts. 

Uniquely, some brainware scientists have moved beyond basic or pure science to apply their theories in very practical situations.  One scientist, for example, wanting to understand professionals’ implicit definition of intelligence and their use of it, systematically surveyed business people and found them profoundly consistent in their view of intelligence.  His work revealed that not only do business professionals hold nearly identical perspectives on intelligence or abilities, but that they evaluate their colleagues on the basis of this implicit understanding of intelligence.
   
At the heart of Brainware is the straightforward and powerful truth that any worker  can develop his or her intelligence.  We now know that intelligence is actually a set of competencies that can be learned—and that must be learned.  In this talent age, there will always be plenty of good jobs for people with the knowledge, ideas and the expertise to seize them.  The upshot of all this is that workers no longer need to give up and fold when faced with drastic and intimidating business volatility. Instead, Brainware provides a new toolkit of essential intelligence skills and shows how to increase and enlarge one’s business smarts.  
Why do well-intentioned professionals, from entry to executive level become obsolete, and get forced out of the market of well-paying jobs?  My experience reveals that it is because they haven’t been taught the disciplined processes for developing their own intelligence.  Left to fend for themselves, they’ve relied on intuition, luck, common sense and training within the narrow bounds of their professional experience.  Unfortunately, in today’s highly competitive global economy, that is not sufficient to maintain one’s edge—and it certainly won’t be enough in the future. 

The towering impact of technology

What makes this drastically revised understanding of intelligence significant is the pervasive and powerful impact of the computer upon the workforce.  Few innovations have been both blamed and praised as much in recent years as the computer--with the possible exception of the tube.  The computer puts us out of work.  It makes us depressed when we stay in front of it too long.  It drags kids away from normal activities, making them obese—or murderers.  At the same time, it has been praised as the most important innovation of the last 250 years, the panacea for all business problem solving, a phenomenal resource for scientific research, and the best way to keep in touch with your grandmother who lives a thousand miles from you.  Since the PC has now evolved from a curiosity to perhaps the most ubiquitous machine in existence—even more than the auto—it was inevitable that someone would get around to figuring out its real impact on the workforce.  

David Autor and Frank Levy of MIT, and Richard Murnane of Harvard, all economists, recently tackled this question.  They knew what we all know--that millions of people are losing their jobs to the computer, and that education provides the worker with far better opportunities.  They wanted to know what well-paid work will be left for people.  What’s most intriguing about their study is that they answer the most basic questions underlying worker fears about the computer:  what do computers do, and what do people do with computers?    

Their straight-forward conclusion, of course, was that computerization—technology--significantly alters job demands.  No surprise there—but they took their study much further, and, in effect, created a template for predicting what kind of work tasks will go away, and what are liable to provide opportunity for the future.  They provided no playbook or road sign to say this job is going to disappear, or that job will provide an opportunity for the next five years.  But they did provide the means for any worker with a half-way decent network to quickly estimate the staying power of certain jobs.  
To understand their conclusions, think of work tasks fitting into one of two categories:  the disappearing tasks, and the dynamic tasks.  The disappearing tasks, which have made millions of jobs and workers obsolete, are tasks that can be reduced to explicit rules and computerized--the so-called formulaic intelligence.  Inevitably, people who lack the skills to do more than formulaic work are at risk.  
Dynamic tasks, the economists determined differ from the formulaic.  They are those non-routine tasks that require a great deal of education and intelligence.  
What, for example, are these non-routine tasks?  On the digital front, the tracking chip, the so-called RFID (radio frequency identification tag) has exploded to a multi-billion dollar business.  The RFID tracks anything—supplies, factory parts, books, legal files, underground pipes and cables, your pet, and even people with Alzheimer’s who might wander off and get lost without an implanted chip.  With the RFID product, the research is nonroutine, but also the marketing to devise programs for sales, the training to expedite the use of the chip with committed customers, as well as face-to-face selling.  Indeed, in some businesses, like medical devices, large engines and professional services, the best paid and most secure employees are those with executive client skills and the ability to engage in strategic thinking for these big-ticket products with senior level clients.  Strategic thinking, the ability to identify future opportunity, based on one’s expertise, is always nonroutine and dynamic.

Computers only complement the skills demanded in such fields as pure research, creation of data-based innovative products, and data mining.  Such expertise ups the ante for worker intelligence.  In the years since analysts began mining databases, the sophistication of their techniques has increased.  Many companies start off entry-level employees by exposing them to the complexities of data analysis.  Amassing data is easy, and identifying patterns in data can be fairly simple, but making sense of the patterns is an entirely different matter.  The National Security Agency regularly searches for people who can identify and analyze patterns within trillions of phone calls.  And although marketing companies can routinely predict where you will eat dinner, and what products you will buy, they can’t tell why you’re eating dinner there, or why you’re buying those products—information that would make it possible for firms to better position their products and services.  As my friends in marketing research say, we still don’t know how to distinguish between behavior that is casual and behavior that is causal from the masses of data.  Marketing companies look for intelligent people with highly developed analytical skills.  Indeed, such skills are more and more necessary in today’s organizations, and not just at senior levels where executives face the most complex decisions.  Human intelligence is the growing requirement in the 21st century company.
It’s very important to understand that this book is not about another fad or trend like total quality management, reengineering, or even activity-based costing. Trends and fads attempt to improve upon established practices, and are usually short-lived.  In contrast, leadership development, which has been in existence less than twenty-five years, certainly is not a trend. Top companies continue to train their better managers in leadership, and then grade them on their facility in that skill.  Likewise, people skills, training that has a twenty year history in corporations, cannot be considered a fad.  These are disciplines with longevity and high importance in their DNA.  Now, our talent age increasingly requires the ability to go beyond basic competencies, and grapple with more complex and subtle problems that require higher order abilities.

“Wait a minute,” you’re thinking.  “Hasn’t intelligence always been important in the workplace?”   Yes, it has, but not at all in the same way, nor to the same degree as today.  As late as the early 1990s, managers were being rewarded, primarily, for following their bosses’ orders.  But, by the turn of the 21st century, the never-ending onslaught of computer technology had made the intelligence of all workers and managers the driving factor of successful performance--not the ability to follow the boss’s orders.

As they began to utilize the tools of intelligence, my clients inevitably began to see that they were the key to vocational success and work security.  Like Jane Scanlon, working with the tools of brainware they became experts in their chosen business disciplines—and were far more reflective and shrewd about organizational possibilities.  They successfully created and lead strategic projects.  They became much more able to assess rumors for a nugget of truth about company direction and finances, and to look closely at organizational failures to identify resolutions or speculate thoughtfully on potential lay-offs.  They learned to assess the abilities and contributions of colleagues more accurately.  In addition, they created ingenious processes, and were able to make probabilistic decisions—about company arrangements, deals, future sales, strategy changes, and even frustrating profit margins.  Most significantly, with my structured feedback, they learned to identify what they didn’t know and what they needed to learn.
But it was not only the successes with clients that finally changed my mind about intelligence.  Building a case for brain development, based solely on coaching outcomes just won’t fly.  Simply evaluating the changes and growth in a person after twelve to eighteen months of coaching is difficult enough.  And yes, I have an unusually large sample of long-term experiences with coaching—nearly four-hundred clients from numerous industries.  But people make changes for lots of reasons:  fear of job loss, unique opportunities, potential promotion, smart team mates, more effective business processes—and an endless set of potentially motivating factors.  However, there is a distinctly scientific rationale for changing our minds about intelligence.  

The scientific basis for brainware
Over the past twenty years, brain scientists from diverse research settings have refuted the conventional wisdom.  As early as 1874, Charles Darwin noticed that the brains of domestic rabbits were considerably less bulky than those from the wild.  He concluded that it was because domestic animals did not exert “their intellect, instincts, and senses as much as did animals in the wild.”
  However, over the next century scientists hewed, instead, to the view that the brain is genetically controlled and immutable.  Especially influential was the perspective of Ramon y Cajal, a Spanish neuroanatomist who had won the Nobel in 1906 in recognition of his work on the structure of the nervous system.  Cajal declared in 1913 that, “In the adult centers the nerve paths are something fixed, ended and immutable.”  Following Cajal and many others, the conventional wisdom held that no new neurons—no brain cells--were born in adult mammals, and that what sets of neurons do is fixed and will not change.  So if one cluster of neurons processes signals from the right eye, and another cluster of neurons moves the fingers of the right hand, then they will do nothing else, come hell or high water.  As late as 1999, that view was still being propounded by the prestigious journal Science.
  
Old dogma dies hard.  Once concepts are deeply embedded, a superstructure of assumptions and ideas grows around it.  Rejecting a dogma means that many ideas are now questionable, more research could be invalid, and that the reputation and contribution of many scientists might be questioned.  As you can guess, old dogma rarely gets challenged.  Yet, over the last twenty years cognitive scientists, biologists and neuroanatomists have found that dying neurons are replaced in the adult human brain,
 and that challenging, new environments can profoundly alter the brain’s structure.
  Furthermore, the ongoing effects of environmental complexity show up powerfully, not only in birth and childhood, but throughout all of life.
  
It’s difficult, of course, to access human brain tissue for these experiments.  However, scientists have worked out fascinating ways to draw conclusions about the human brain.  Much of the basic data supporting the science of human brain changes were originally drawn from extensive research with animals—mice, rats, cats and monkeys.  The scientific methodology works like this:  scientists hypothesize, carry out their research on animals, confirm their hypothesis, search for a means to validate their conclusions in humans, and then, when there is human consistency, apply their learning to educational settings.  
In one study completed in 1993, Bob Jacobs of UCLA, researched an isolated portion of the human cerebral cortex—the location known to be responsible for word understanding.  He compared the effects of environmental complexity in tissue from deceased individuals obtained from the Veteran’s Hospital in Los Angeles.  They had historical data on the individuals making it possible to separate those who had a college education from those who had only a high school education, and their sampling was evenly divided between men and women.  Confirming their hypothesis, they demonstrated that the nerve cells in the college-educated showed significantly more dendrites than those with only a high school education.  Dendrites are those bush-like projections through which a brain cell receives messages from other cells.  They concluded that the brain changes—multiplying connections, in response to complex environments.

It has now, also, become accepted fact that the better connected a brain is, the more it can connect new facts with old facts, retrieve older memories and even see links between very different facts—a superb setup for pattern thinking and problem solving, as well as employee creativity.  In stark contrast to the traditional perspective on intelligence, brain circuits will continue to develop in response to the changing demands of technology, evolving business processes, and unique and difficult decision making—the typical setting of many leading-edge businesses in a competitive environment.  

Adrianne Hatch, a director of research and development at a leading consumer products firm, hired me to assist her in the development of influence management skills—no small task.  Influence management assumes skills in active listening, focused questioning, a sophisticated ability to read and understand people, along with persuasion and negotiation skills.  At its core, it is a set of elaborate interpersonal competencies:  the ability to exchange a vision with colleagues, and negotiate agreements and trust.  It is also a high-demand executive skill that can seriously impact one’s hoped-for successes. 

Adrianne’s first major objective with her new skill set was to gain buy-in from marketing and finance to support new micro-wave browning technologies.  Success in the project would mean billions of dollars of revenue over the long term for her company—a completely unique way of managing prepared foods in a mature and highly competitive market.  A great of deal of research sounds unimportant at first, but when a marketing group gets hold of new technologies they can do financial wonders for a company—and an industry.  In developing her skill set, she began to realize, for example, that opponents—people who trusted her, but disagreed with some of her concept—were far more valuable than allies who both agreed with the proposal and trusted her.  It was the opponents who challenged her strategies and helped her make them much more realistic and practical.  Over a six-month period, however, she gained the support she needed from the other organizations—after several compromises--and was eventually successful with her research.  She got buy-in from finance and marketing—without having an iota of actual control over those two organizations.
In a later conversation with me about fast-tracking a high-potential employee, Adrianne downloaded extensive qualitatively-enriched information, the kind that would have been previously impossible for her.  She quickly gauged his motives, network ability, current achievement potential, work shortfalls, underlying work attitudes, levels of trust, as well as needed skill development.  When I asked how she was able to pinpoint such information for her employee, she replied that “it was a useful spin-off from her work in influence management.” 
As the research has demonstrated, enrichments, such as Adrianne’s new influence skills, make not only for better thinking and problem solving, they have a special impact on a person’s learning and memory skills that is quantitative, as well as qualitative.  This is what I mean.  It’s admittedly counter-intuitive, but the fact is that that the more you store away in your memory, the better you get at it.  And the more you go about learning, the more effective you become at learning.  Not just business persons, but ordinary people seem to be gripped by what I call the hydraulic model.  They assume you have only so much energy, and if you use it up, there’ll be nothing left.  We now know that the more you store away, the more you can store away.  The hydraulic model is finite and limiting.  Applying the hydraulic model to learning, memory, motivation, energy use and many other issues is pure nonsense.  
Brain scientists have recently researched the actual impact of various experiences on brain development.
  They’ve found that every skill we develop exists as a circuit in the brain.  In the language of scientists, “experience-expectant processes” are teed up and waiting to create skill circuits.  A “skill has to be formed and optimized,” but circuits are available and waiting to lock onto those skills that are in the development stage.
 Practicing and repeating skills initiates expertise circuits.  It’s a very small step from neuron circuit building to studies of expertise building. As part of an explosive growth of research in the field, researchers at the National Institutes of Health have shown that repeated practice of the fundamentals and techniques of complex skills stimulates circuits in fascinating ways.  Such exercising allows the brain to optimize its circuitry, better controlling thoughts and behaviors--much in the same manner that weightlifters build their musculature.
  
Despite its diversity, all business competencies are built in remarkably similar ways.  For optimal development, skill practice must be monitored and given feedback.  As experience broadens, effective feedback enables a person to readily recognize, remember and predict mistakes—focusing ruthlessly on improving weaknesses and incorporating those insights into memory.  And so “neurons that fire together, wire together.”  Without question, nearly anyone can build their expertise—by means of the components of brainware.
Seen through the lens of her coworkers, Jane Scanlon’s initial failure with inventory planning showed a serious deficiency in brainware.  To be specific, she was completely lacking in the crucial thinking skills as well as in the enlargement of her knowledge base.  She hadn’t created a set of rules or principles to keep sales, manufacturing and marketing in sync.  She gave no clues concerning her motivation or learning skills.  In striking contrast, seven years later she had resolved those problems and developed a level of expertise that was widely admired.  Unlike far too few, she had become an expert--one who could figure out how to best manage a discipline—one that is a process-rich domain, highly complex and inherently conflicted in most companies.  Early on, the average business person would have stereotyped Jane as a klutz—a tag that tends to stick in most companies.  Jane, however, demonstrates the fact that snap judgments about a person’s potential, an all-too-prevalent happenstance as a result of business’ penchant for rapid action, immediate results and pigeonholing, can be terribly destructive and scientifically wrongheaded.  
Stuck in an old paradigm
Brainware recognizes that the business world is profoundly stuck in a paradigm that is antiquated, obsolete, and damaging to workers’ and managers’ future in the global economy.  Reflective of this old paradigm is a recent series of articles in the Wall Street Journal  by Charles Murray, one of the authors of the infamous Bell Curve.
  Murray  emphasizes that there is a “ceiling” impacting one’s potential.  Training or education, the article argues, will not significantly impact the development of half the population—“no matter how well they are taught.”  The article, written by a non-scientist, filled with serious distortions and misunderstandings of the current state of scientific theory and research on intelligence, builds upon views that no reputable cognitive psychologist would accept and orients itself to government policy, asserting that much schooling and training is a waste of funding.
  

Business people’s attitudes toward intelligence are not unlike the earlier conventional wisdom regarding leadership.  Twenty years ago, the commonly held belief was that leaders were born, not made, and companies had no choice but to let the cream rise to the top.  The notion, for example, that masses of people could be trained to help provide the leadership needed to drive a major change process would have been considered foolhardy, at best.  However, current research on leadership, attested by such business luminaries as Warren Bennis, Tom Peters and John Kotter reveals a new understanding:  it demonstrates that leadership is, at its heart, a set of skills that can be learned.  

Twenty years ago, it was also believed that either you were a naturally good communicator or you were not.  Today, graduate schools offer a Master’s in Business Communication that teaches students how to build power coalitions, resolve team conflicts, and manage corporate projects.  
Ten years ago executives believed that the emotional undergirding for great leadership was irrational.  Currently, the necessary training in emotional intelligence for leadership is being offered in top companies around the country.

Today, we have empirical proof that intelligence is a set of abilities that, like other competencies or skills, is highly responsive to development.  Saying that an employee lacks smarts doesn’t mean that the employee will not, in fact, be able to enhance his or her domain expertise and critical skills, and gain flexibility or adaptability.  It certainly doesn’t mean that the worker has no future.  
What the new science really asserts is that workers must take on their issues of personal motivation, and start questioning, listening, observing and learning if they want to be successful in the new talent age.  Admittedly, in many company settings, employees may not find much to impel them.  However, a person’s motivation level can and does change.  It can be jump-started by the loss of a job, downsizing, outsourcing, or passed over for better opportunities that are being given to newer employees.  Though fear can be constricting, it can also drive people to start taking charge of their life.  Contrary to the prevailing wisdom, intellectual transformation is a valid and eminently possible experience for all workers.  What that means is that beliefs or statements about a worker’s intelligence, abilities, capacities—it’s all the same stuff--need have no real predictive value for the future.  
A survey of the book
This is a book about the performance intelligence that makes excellence in your business and career possible, and ultimately about whether or not you’re going to be employable and keep your employability in the 21st century.  I concentrate on three kinds of tools that are going to be absolutely necessary for survival and success.  The first are what I’ll call thinking tools.  Visualize them as the instruments you need to solve complex problems and innovate.  Jane Scanlon, for example, used these tools to reason out some rules for managing the technology manufacturing inventory more successfully.  It was both fact-based analysis and pattern thinking that she was missing in her big failure.  Thinking tools are also what you would use when you realize that one way of dealing with a problem is a dead end, and you’ve got to figure out another way to resolve that problem.  These tools are examined in chapters on fact-based thinking, pattern thinking, metathinking and creative thinking.

The second kind of tools are the intelligence skills that you need to build your knowledge-base and stay adaptable as expectations ratchet up and companies change their tactics and strategies.  I call them upgrading tools.  They are the competencies that make it possible for you to know what to do and know how to do it in your work.  They include the skills that make it possible for you to move, say, from being a good manufacturing manager to an expert manufacturing manager, or to move from being a mortgage sales person to becoming a mortgage underwriter, or from a marketing analyst to a product manager.  They are the same tools that are necessary for a doctor to go from being an internist to becoming an executive at a health care firm.  In the last analysis, they are the tools that make it possible for you to develop the knowledge to enable you to become a business expert. I concentrate on these tools in the chapters on knowledge-building, learning and motivation.

The third kind of tools are not usually thought of as intelligence tools, per se, but they are support tools for the first two.  Contrary to the American myth, people don’t develop—or work—in isolation.  This nonsensical myth limits the effectiveness of a great number of managers and executives, much less small business owners—and leads many, many entry-level workers astray.  There really never was a Lone Ranger or a John Wayne.  Because of the power of this myth, very few workers even begin to understand how to work successfully in teams and access each other’s intelligence.  But human growth and development, like all successful business, is a contact sport—because human contact, connection and cooperation is the cornerstone and foundation for success.  What limits so many people in the business world are their relationship abilities, and so this book makes those support tools a key ingredient of brainware.  Relationships are the infrastructure of one’s brainware, just as relationships are the infrastructure of any business.  I focus on these tools in the chapters on communication and your mentoring network.

By no stretch of the imagination is this an exhaustive list of intelligence skills.  Traditional scientists speculate that there are as few as two intelligence skills and others suggest as many as one-hundred-and-fifty.  I have focused on these few for several reasons.  First, and foremost, these are the skills for which my clients have consistently sought development help.  And second, I’ve noticed that when business people really screw up, get outsourced, or come up with no opportunity left, it’s because they are deficient or completely lacking some of these tools. 

You’ll notice that the chapters contain scientific theory and research.  I make no bones about that.  I’ve always believed--and now in my research I’ve found it to be true--that intelligence can be modified by the practice of good theory.  Formulas and recipes may be useful in particular situations, but they inevitably fail as circumstances become complex.  Theories are crucial because they permit us to make our way through exceedingly difficult situations and times.  In addition, I’ve found from personal experience that no theory or dumb theory makes for poor practice—and suspicious, dissatisfied clients.  But I have also leavened the theory with a lot of practical examples from major industries and just about every level in the business hierarchy.  

You’ll find that I present plenty of success stories.  You’ll also notice that I present business stories with mistakes.  Those stories are negative proofs of this book’s argument, underlining the importance of these tools by demonstrating what happens when they’re missing.  
Sanjay Gupta, an industrial engineer at a Midwestern foods company, was part of a small team of six managers tasked to reconfigure a manufacturing plant based on new product development and a number of operational changes.  In a meeting in which he made a major presentation, he couldn’t help but notice that Gwen, another engineer, seemed to be paying no attention to him.  She shuffled through a number of pages from a file of materials she had been carrying, looked out the window for long periods of time, looked down again and again at her file, and as far as Sanjay was concerned paid no attention whatsoever to his proposal.  
Immediately following his presentation, she hurried out of the conference room without a nod to Sanjay.  Frustrated by her seeming lack of attention and knowing that he needed her support for execution of his program, he stood with a colleague after everyone had left, venting his frustration.  “She knows I need her support.  She told me that my proposal made sense, and she paid not the slightest attention to my presentation.  It’s clear that she has her own agenda, and won’t be supporting this direction.”     
Every mistake has a story, and this one goes back to Sanjay’s training.  Sanjay was educated to be an engineer—a highly data-based vocation.  But in spite of the fact that he was an industrial engineer, the specialty that focuses on the integration of people and technical systems, he knew too little about human communication.  He understood fact-based thinking for engineering, but didn’t know how to apply that same fact-based thinking to human behaviors—or even that he should apply such thinking to behaviors.  Workers and managers regularly—yes, regularly—make the mistake of drawing conclusions or inferences about behaviors without asking for an interpretation of them.  Gwen made no statement of fact about her behavior, and Sanjay made the mistake of behaving on the basis of his inferences or assumptions about Gwen’s behavior without hearing from her.  He guessed, building an impression, and acted based upon that impression.  
Ironically, strength in abstract and conceptual reasoning, which made Sanjay an excellent engineering planner, can limit relationship learning.  When it comes to behaviors, most people are largely unaware of their leaps from particulars to conclusions.  They leap to generalize or conceptualize so quickly that they never think to test their conclusions.  This leads to inevitable biases in performance thinking that go unexamined, and therefore, unchanged.
Four days after his presentation, Gwen stopped by Sanjay’s office and apologized for her behavior.  She’d just learned that her brother had been seriously hurt in an accident.  She had been scanning medical material from the web to try to understand the seriousness of his injury.

Acting on inferences rather than facts can negatively impact any situation where two or more people are involved.  Indeed, when I start to consult at a company, one of the first things I want to know is whether the firm is fact-oriented or inference-oriented.  That will tell me how effective their decisionmaking process is liable to be.  My conversations are often stoked with questions such as “is that a fact or an inference?  How did you arrive at that conclusion?  What’s the basis for your assumption?”  Obviously, my tone and friendliness are necessary to be able to pull it off, because the majority of people are stymied by such questions.  My inquiry often provides a basic teaching opportunity in ordinary transactions—and can raise the quality of fact-based decisionmaking.           

As you work with these tools of brainware, you’ll see that they are interactive—in fact, fully interactive.  They influence each other both directly and indirectly.  For example, pattern thinking in a technology project is not very possible without a strong knowledge base in technology.  And learning or thinking go nowhere without plenty of motivation.  

In business, as in any profession, we have to wrestle with teams, hierarchies, resources, competitors—and our own shortcomings.  Yet, in the 21st century this is becoming a matter of career life and death—the difference between financial desperation and financial success.  I have mused on numerous occasions about Tom Friedman’s brief, blunt and frighteningly-accurate advice to his daughters:  “Girls, when I was growing up, my parents used to say to me, ‘Tom, finish your dinner—people in China and India are starving.’  My advice to you is:  Girls, finish your homework—people in China and India are starving for your jobs.”  In a pointed gloss on Friedman, my book says, “Workers, build your intelligence.  People all over the world are competing for your jobs.”  

Enriched environments
Today’s science tells us that for long-term effectiveness in the volatile business market, enriched environments play a terribly important role.  Entry-level workers, especially, need to begin their career in business settings where they can rub shoulders with talented personnel:  where they can experience creative business methodologies reflective of the changing demands of the marketplace.   As one of my clients put it, people with real smarts come from companies “where change is expected, and ‘getting yanked around’ is the norm.”

For ten years, beginning in the mid 1980’s, American Express Financial Planners had talented thinkers, able to create exceptionally well-developed processes—until the competition caught up with them.  They had expertise in training processes, investment processes, and client relationship processes.  From the day of their recruitment, planners were taught how to learn and handle a constant flow of changing mutual fund information, to utilize multiple problem-solving processes, and to adapt many different models for servicing clients.  Eventually, the firm’s expertise become so well known that other companies took to poaching its employees.  

When they left the firm, planners took those skills with them and applied them successfully in different settings.  They had learned to build their expertise by gathering accurate information about clients and products, subjecting it to scrutiny, and reflecting on their mistakes so they don’t make them again, thus, improving their odds of success no matter where they work.  As former Goldman Sachs executive and US Treasury Secretary Robert Rubin wrote in his memoirs, “Once you’ve internalized the concept that you can’t prove anything in absolute terms, life becomes all the more about odds, chances, and trade-offs.  In a world without provable truths, the only way to refine the probabilities that remain is through greater knowledge and understanding.”
    

The American Express environment exemplified the kind of workplace in which newness, change and challenge could, on the one hand frustrate workers, but on the other, serve to escalate the critical thinking and learning skills of brainware.  Such complexity makes for better thinking and problem solving, and has an inherent ability to enhance memory and learning.  It’s those neurons firing and wiring again.

In an ideal world, gaining mentoring and coaching like that at American Express would be an everyday matter.  The truth is that securing managerial support can be very problematic, especially for entry-level workers who haven’t had a chance to learn how to work the system to resolve their own needs.  Thia Breen, a President of Estee Lauder relates how in her first job at Dayton’s, the Minneapolis department store, she was in a training program, “but my boss didn’t train people.”  Her boss said she’d tell her the things she needed when it “was time to know…”  Instead of grooming her, “she saw me as another pair of hands.”  Though that conversation dates back thirty years, the practice is also widespread today.  

Entry level workers often find themselves working for managers who are unwilling to coach.  To deal with this problem, I suggest that employees engage in subversive action, ignore their manager, round up expertise elsewhere, and take charge of their own development.  A surprising number of low-level managers are control freaks who don’t want to use their time in knowledge transfer.  Over the long term, if a firm doesn’t want to invest in your training and career, I recommend opting out.  Paying attention to the exit sign can be a wise move for your future.  

In the same vein, Carol Hymowitz, a lead writer for the Wall Street Journal, recently found that many executives believe that coaching employees is a waste of talent.  As an illustration of this attitude she cites the CEO of Freedom Communications, a diversified newspaper company, who basically recommends a hands-off mentoring and training policy to his managers.  Though it’s penny-wise and pound foolish, it’s not at all unusual.  In the long term, that behavior will scuttle a company’s succession plans and limit the number of employees who can handle difficult assignments.  The majority of firms are clueless about the benefits of brainware to a company, and that their deficit will eventually show up in their profit margins and loss of competitive advantage.
That attitude is one of the reasons that the Gallup Poll recently found that a whopping 70% of U. S. workers either indicate that they are “not engaged” or “actively disengaged” at work.  It is profoundly disenchanting to workers when they are not getting support for growth.  And that frustration is exaggerated when they are not learning the critical thinking skills to build and increase their expertise.       

One of my protégés, Jim Dolan, a recent college grad and first-year employee at a top financial services company, had been told on several occasions by his supervisor that she “would let him know” how certain procedures work, strictly on a need-to-know basis.  Jim was astute enough to understand that knowledge of the group’s big picture--an overall understanding of business process for the group--would provide him with far clearer objectives and priorities, help him get a leg up on mortgage processes, and make his performance more focused.  He set to work on that issue surreptitiously by building an intelligence network, and he was successful in locating colleagues who were willing to help him.  As I told him, “As long as your networking and intelligence gathering takes place outside of ‘normal’ work expectations, no supervisory control freak will complain.”   I said he could use lunch, a work break, an after-work drink, or even his workout at the firm’s gym.  “Besides,” I added, “your new efficiencies are certain to make your boss look good, and no boss will be too frustrated by that.”
By following my advice, Jim clarified the big picture processes of his organization, and was able to prioritize far better the tasks for which he was responsible.  This made it possible for him to focus on the development of his needed analytical skills.  Most significantly, he created a very effective shortcut for the mortgage sales process.  In addition, with this start on his network, he was able to identify several organizations that could provide him with opportunities for future growth.  As anticipated, over a three month period, his boss had not a single negative question or statement about the growth of his expertise.  In an ideal world some of these behaviors might not be necessary, but realistically, clandestine behaviors are occasionally necessary to build business smarts.  A better name for them is “street smarts.” 
An intelligence network, no matter how small, provides a second, serendipitous advantage.  I helped Jim to understand that one’s peers and subordinates get a person promoted, not the boss.  Workers that have failed to build mutual respect and liking will have little future opportunity.  They will not be wanted on teams, trusted with additional opportunity, or even be considered for promotion—all serious limitations upon brainware development.  Teamwork and new opportunities are great ways to build your brainware.  In effect, your network is your mentor.
Those damaging undiscussables
Compounding this managerial ball and chain is an inherent and brainware-limiting attitude that is common among entry-level workers, but also hidden away in 99% of employees—what I call the undiscussable syndrome.  Undiscussables are work-related issues that people won’t talk about to someone who could do something about them.  They are not just sensitive issues, but, they are the secrets everyone knows.  Some of the most common topics are deadlines, tensions around team-member contributions, work load differences and how people feel treated by their boss.
Although I have observed the syndrome in many different forms for years while consulting, just recently an entry-level architect confided openly about his fears for his reputation—an attitude that differs not the slightest from most business persons.  Derek related that even though he had a fine school education, the ordinary expectations at work were pretty demoralizing.  “I’m expected to know so much more than I ever learned in school.  What I don’t know is far greater than what I do know.”  I had suggested a more effective way to use his time by chunking projects into smaller proportions for more effective and timely feedback.  That would make it possible to make adjustments without having to redo a large amount of work which would consume much more time.  

When I asked whether he would have considered going to his project manager for help with his sense of being overwhelmed, he responded, “Maybe.  Maybe not.”  When I asked whether he’d go to the organizational director, using my language, he responded, “No.  That would be an undiscussable.”  Digging further into his answer, he said he wouldn’t want his boss to know what he didn’t know, that he was concerned about his reputation, and that he might also be threatened or embarrassed by the boss’ response.  In short, Derek feared for his image of competency.  I know his boss very well, and was certain that he would respect Derek for coming forward.  But I also know that because of the prevalence of Derek’s attitude among nearly all workers, their growth in brainware will be profoundly limited without significant guidance.  Brainware illuminates the power of putting on the table what you don’t know so that you can find out from colleagues what you need to know.  Keeping your needs, mistakes and misjudgments in the undiscussable category severely limits your growth and your opportunities.   

Becoming an expert
Over the years, as my clients integrated thinking, knowledge and support tools into their work tasks, they found that their performance became much better.  They also found that they were building opportunities for themselves. Indeed, they were riskproofing their future, and circumventing the potential for work obsolescence.  It’s a well-documented fact that in spite of widely publicized lay-offs at highly regarded firms in the auto business, such as GM, and in major finance companies, such as Citicorp, the best employers in the world are committed to finding the most competent, creative, and innovative people on earth—and are willing to pay them top dollar for their services.
  Far better to be in on that largesse rather than out on the streets.  Those who learned to work outside of their comfort zone and to make wise decisions when their organizations merged, were sold off, bankrupted, downsized or outsourced, had built career firewalls and found plenty of opportunities for their future.  Of course, there were frustrations, down times, even out-of-work times. But they were able to transfer their new tools to their business and provide real choices for themselves.  No longer did they just have to hang on to a job.  They had the tools to adapt to the current situation, change the situation to their liking, or move on to a new situation.      
Complacency:  A dangerous disease

Talk to almost anyone over the age of thirty about the need to concentrate on mastering intelligence skills, and if she holds a position in a firm with even a  minimal amount of success, she will say, “Yeah, I should probably think about that.”  But you and I know that the sheer number and size of expectations for workers are higher than ever.  The need for family and life balance is a constant, and the calls for change never go away.  The response to considering development of the intelligence competencies is not unlike what we know about job and company obsolescence.  People rarely plan for job loss until they are on the streets.  The warnings are in the news, on the TV, and in the business magazines, but they are not internalized and acted on.  It’s easy to become complacent and inured to warnings in the world of mass media and crisis communication.  

Psychologists have a term for that complacency.  Why do so few fail to see the magnitude and personal implications of the changes being wrought by the restructuring of the global marketplace?  The explanation is that workers have a macro case of what the disaster psychologists call the normalcy bias.  In Malcolm Gladwell’s colorful language, about 10% act to take charge, another 15% freak out, and the vast majority, stunned and bewildered, have become incredibly docile and reflexively incredulous.  A recently laid-off recruiter at United Health Care in Minnesota put it this way:  “I never expected UHC to outsource recruiting.  I don’t know what kind of job I can get now and what skills will be necessary in the future!”  She was experiencing what I call a sense of profound obsolescence—resulting from job destruction and having outdated skills.
In the 21st century, the average worker will have between twelve and twenty-five jobs, a figure absolutely shocking to Generation X, and even more so to Baby Boomers.  Dreams of job security are permanently punctured, pink slips are far more common than gold watches, and past performance is passé.  In the 21st century successful firms demand workers that are highly adaptable, that will accept ownership of problems, that are risk-takers, open to new ideas with demonstrated skills in critical thinking and leadership, that engage in continuous learning, and that can demonstrate cutting-edge strengths in at least one and preferably two business functions.  Indeed, the kind of creativity and innovation that can guarantee work security typically occurs when people who have mastered two or more quite different fields use the framework of one to think differently and freshly about the other.  In other words, workers who desire to succeed over the long term will have to have exactly the same critical and creative skills, along with in-depth expertise in their chosen domains.  In today’s world, intelligence—or brainware--has become the most sought-after commodity.  
In pursuit of these new requirements for worker survival, I’m going to lay out the essentials of brainware.  Building your toolkit will not be a simple task, and like my clients, you’ll need to stay with the process long term.  You’ll see from the stories that learning technique and sticking to the fundamentals are very important tasks.  Yet now, more than at any time in the past, business needs quick-thinking, highly-disciplined, knowledgeable workers.  Business people today must synthesize more information than any workers before them.  They must be able to combine their knowledge of tactics with an awareness of the organizational and global landscape and an appreciation for the strategic implications of their actions.  This will require sweeping changes in the way each of us approaches his or her career.  The point of all this is to answer two questions that lie at the heart of future employability.  How is it that some in the workplace always have career opportunities and security whether their firm goes bottom up, their responsibilities are outsourced, their positions reengineered out of existence, or they lose out in a messy competition with a less-qualified manager from an acquiring firm?  And what can we do to start and build that intelligence for ourselves?         
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