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Introduction

The future develops out of the combined influences of the world and of ourselves.  Futurists deal with each of these sources of change in the two branches of their field -- describing what might happen in the future (inbound change) and then influencing those outcomes toward more preferred futures (outbound change).
This first unit, describing the future, is entitled Anticipating the Future.  Anticipation is a better word than describing or even forecasting because it’s active.  It carries the connotation of expectation, of leaning forward, of waiting for something.  It’s how a tennis player waits for the serve; how a child feels on Christmas morning; what a mother does in the last month of her pregnancy.  Waiting (and wanting) for the future to come, oh so quickly.  

Predicting the future
When most people are asked to describe the future, the first thing they do is predict what is going to happen.  Prediction is a well-known, scientific process.  We learn it in school, mostly in science class.  It has worked for centuries in everything from stars to sub-atomic particles; from rocks to species.  
The problem comes when we throw people into the mix.  Just like the physical sciences, the social sciences (sociology, anthropology, political science, economics and the rest) try to base their conclusions on observations (evidence).  The big difference, however, is that the social sciences have no one unified theory of how the world works.  Instead, they have many theories, too many perhaps, in a modern day Tower of Babel.  So they do not agree on the fundamental influences on human behavior (free will or external conditions), on the motivations for action (selfishness or altruism), or even on the fundamental unit of analysis (the individual or the group).  They even disagree about whether such an overall theory is possible (modernism vs postmodernism).  
The role of observation in this cacophony of theories is frankly a minor one because different observers will draw different conclusions from the same observations depending on their fundamental theory.  And not only will they offer different explanations for the same phenomena, more importantly for our purpose, they will make different predictions of how that phenomena will develop over time.  No doubt -- social science has made tremendous contributions to our understanding of human behavior, but let’s face it -- they are lousy at predictions.
Nevertheless, most social scientists believe that someday they will have such a theory; that they will be able to predict human behavior as well as we can predict the behavior of a planet or the ideal gas.  That belief was illustrated dramatically in Isaac Asimov’s classic Foundation trilogy many years ago, but of course that was fiction.  Others disagree, and that debate will continue until such a theory is developed or until people give up trying because they find out why they can’t.

For the time being, therefore, we are left with the fact that we cannot predict the future of human affairs with any degree of accuracy.  Everyone knows this, but few know what to do with it.  They acknowledge the fallibility of their predictions, but they go right on making them anyway.  For the most part, they ignore even the grossest uncertainties, hoping that the uncertainties will not upset their predictions.  

Futurists approach the future with a completely different attitude.  First of all, they acknowledge that the future does emerge as the result of a causal chain of events, just like other social scientists do.  So, if we knew the causal chain, we could predict what would happen fairly accurate.  They differ, however, since they believe that we do not know those forces well enough to use scientific prediction as a guide to the future.  The uncertainties involved in the long-term future are simply too overwhelming to disregard.  In other words, they believe that what we do not know about the long-term future is larger and more important than what we do know.  
Scientists in general focus on what is known, and their purpose is to move what they do not know into what they do know, to untangle the mysteries of the world, to make them clear and understandable.  That is a noble and vital mission, and it has paid off handsomely.  But that attitude can be an obstacle when the phenomena being studied are essentially unknowable.  For instance, science makes no claim about supernatural phenomena because the supernatural is by definition unknowable in a natural way.  
At the same, social scientists continue to focus on prediction even when the uncertainties are part of the natural world.  They believe, “We’ll figure this out someday if we keep trying.”  Maybe.  But that assumption treats uncertainty as something to be overcome rather than as a reality to be dealt with .  The result is to continue to predict the future no matter how flawed our knowledge usually is.  “We’ll figure this out someday.”  The futurist’s alternative is to focus on how much we do not know and learn to deal with that rather than waiting for the day when prediction becomes useful.  We might be able to predict the future some day, but for right now, we can’t, and that’s the world we live in.  Deal with it!
So let’s accept the fact that our uncertainty about the long-term future is larger and more important than what we know about it.  What then?  What are we to do with that uncertainty?  We’re stuck because uncertainty in science is either something to be measured, as in statistical uncertainty, or overcome, as in mysteries and puzzles to be solved.  But in order to deal with uncertainty, we have to overturn another fundamental assumption about the future—namely, how many futures are there?  That seems like a silly question.  The answer, of course, is one.  All the uncertainties will be resolved when the future finally arrives; all the possibilities will collapse to one present.  

But that was not the question.  How many futures are there before it becomes the present?  How many possible futures are there?  Oh, that’s a different story—very many, perhaps even an infinite number.  Most people know that, too.  Nevertheless, they believe that anticipating the future begins with discovering the real future, the one that will eventually become the present, and rejecting all the rest.  Then the question becomes – is that a useful strategy?  In other words, is there one real future, one that we can know today before it happens?  The futurist answer is a definite “No.”  There might be a real future in some abstract, philosophical sense, but practically there is no way of knowing what it is before it occurs.  In other words, it is impossible to predict the future.  So looking for the one future that will become the present is a futile and useless exercise.  “Don’t waste your time,” the futurist says.  “There is a better way.”
They recommend instead that we accept the fact that the future that we can know is really plural—i.e., the future(s), the set of all possible futures.  That is a big assumption to accept, but once done, it offers enormous benefit  .  And it’s been done before, by smarter people than ourselves.  The founders of quantum mechanics (Bohr, Heisenberg, Schrödinger) had to come to accept that matter at the tiniest level was inherently unpredictable, that we could not know the position and velocity of a particle without observing and hence disturbing it.  That fundamental assumption was so revolutionary that even Einstein could not accept it.  He said, “God does not roll dice with the universe.”  Despite his resistance, almost all physicists today accept that probability and uncertainty are inherent characteristics of the universe.

Some have tried to draw a link between quantum uncertainty and the uncertainty in the macro world.  There may well be such a link, but we don’t have to depend on it to know that prediction is impossible and that uncertainty dominates our knowledge of the future, particularly in the long run..  We simply have to admit that we don’t know how to predict the future today which, in turn, frees us from the tyranny of having to predict the future in order to know it.  We are free to know all the futures as possibilities rather than having to argue over which one will become the present.  We are free to examine them on how probable they may be, on what their implications would be, and which ones we prefer or don’t prefer.
In fact, grammarians discovered that language, English and many others, has a way of expressing possibility.  It is called the subjunctive mood, such as “If I were to go to the city,…”  That’s not a prediction; that’s a possibility.  The indicative mood is the mood of prediction, such as “I will go the city.”  In American culture, and I presume in most others as well, the indicative mood is the mood of certainty, strength and conviction.  And that is too bad because the indicative mood in prediction is almost always wrong, but it usually wins the argument anyway because it sounds so certain.  Would that we could all speak about the future in the subjunctive mood, leaving many possibilities on the table for a while at least.
“OK,” someone says, “I admit that there are many possible futures.  But aren’t some more probable than others?  And can’t we take the most probable future as our prediction and reject the less probable ones?”  Yes, that is, in fact, what most people do, but they shouldn’t.  That strategy is called “the best estimate” or the “most likely future.”  It is usually true that one of the many possible futures is more probable than any of the others, but should we focus on just that one?  

Let’s talk about a more familiar future – rolling dice.  (Thanks, Einstein, for bringing it up!)  A pair of dice produces 11 possible outcomes, from 2 to 12.  And we know that one of those (7) is the most probable, more probable than any of the others.   The dice can produce a 7 three ways (6-1, 5-2, 4-3) and only one or two ways for the other numbers.  But do you know the actual chance of rolling a 7?  It is exactly 1/6, which is more than any of the others but it is unlikely in an absolute sense.  Over the long run, a person will roll approximately one 7 in every six rolls.  Would you therefore predict that a 7 will come up each and every time?  You should if you have to pick one.  You’ll be right more than if you predicted any other number, but you will still be wrong 5 times of out 6!  How good is that?  Not very.
The problem is that we think we should pick just one outcome, one future from among all the possibilities.  Dice are simple enough that we know that there are multiple outcomes, some more probable than others.  We also know that it would foolish to predict just one of those outcomes each time because we would be wrong many times more than we would be right.  But isn’t that what we do when we ask for a single prediction of the future?
People who use forecasts, such as decision makers and policy makers, routinely ask, “What is your best estimate?”  “What is most likely to occur?”   “Just tell me what you think is really going to happen?”  They would not ask for a single prediction at the dice table or the roulette wheel, but they make that mistake everyday in business and government.  They forget the principle, variously attributed to Herman Kahn, that “the most likely future isn’t.”  The most likely future isn’t likely, or it is only rarely so.  If the probability of a simple 7 is only 1 in 6, how less likely are the most likely outcomes in the marketplace, in the voting booth, even in our own families.  So the futurist will say that it is better to know the many futures rather than just the most likely one because that one isn’t very likely at all.  
A much more scientific discipline that futures studies came to the same conclusion many years ago.  In the 1950s, way back in the age of black and white television, TV weather forecasters predicted the weather over the next few days.  “It’s going to rain” or “It’s not going to rain.”  They were usually right, but often wrong—wrong enough that they lost respect.  People complained how little the forecaster knew about the weather.  But then the profession came up with an ideal solution.  It’s called “the 20% chance of rain.”  Rather than predict rain or shine, they gave a probability of rain with an implied probability of shine.  They forecast alternative futures; and given the precision of their discipline, they could even put a probability on it.  And the complaints stopped because they could no longer be accused of being “wrong.”  Presumably they were keeping track so that it did rain 20% of the time when they said it would, but the public didn’t know one way or other.
The purpose of this story is not that the weather forecasts silenced the complaints, though that’s a nice thing, too.  The point is that they were giving the public a more accurate description of the real future than just a single prediction, a description that included a set of futures (two in this case).  They do the same for hurricane predictions.  The expanding cone of the hurricane’s track on the weather map provides a picture of the alternative futures of the hurricane’s landfall.  If a discipline as precise and sophisticated as weather forecaster found that alternative futures were the best way of describing the future, shouldn’t we use that same logic when forecasting futures of even more complexity and importance?
So futurists don’t predict the future, and you shouldn’t either.

Anticipating change

So we are convinced that we should not predict the future.  Then what should we do?  We are supposed to deal with the future as a set of alternatives, but how to do that?  There is a trick, as there is with most skills, and this trick is to focus on what we do not know about the future in addition to what we do.  Unfortunately, focusing on what we do not know is a surprisingly difficult in our society because we have been taught to talk only about what we know.  “If you do not know, keep your mouth shut!”  In other words, don’t make a fool of yourself by showing your ignorance.
On the flip side, being clear and precise is a good way to persuade people that you are right; it’s the way to win arguments, get people to listen to you, to assert power in a group.  The language of certainty always trumps the language of possibility in our culture even those who are the most certain about things are also the ones who are most often wrong.  

Grammarians distinguish between the language of fact (certainty) and the language of possibility (uncertainty) in the “mood” of the verb.  “I will go to the city” is indicative mood; “I might go to the city” is the subjunctive.  Notice the difference.  One is strong, certain, factual; the other appears weak, uncertain, tentative.  The indicative represents a strong commitment to do something, but the subjunctive might be more true, particularly about things that take a long time to occur and over which we have no control, such as the long-term future!
The etymology of these two words is also instructive.  “Indicative” comes from the Latin word dicare, to proclaim.  “Subjunctive” comes from sub, beneath, and jungere, to join.  Taken together, it means to join beneath--in other words, to subordinate or “to treat as of less value or importance” (Merriam-Webster).  Could anything be clearer?  The indicative mood (“The war will end in two months, and the economy will recover.”) is a proclamation for all to hear.  The subjunctive form (“The war might end in two months, and the economy might recover.”) is subordinated, treated as of lesser value.  So we prefer the stronger language of fact, even about the future, to the weaker language of possibility.  Bertrand de Jouvenel, one of the first futurists, said, “There no future facts.”  (The Art of Conjecture, 1967).  Pretty obvious, even though most people speak about the future (using the indicative mood) as if there were and even when the “facts” they proclaim (predictions) are more often wrong than right.  

We learn the rule about being certain first in school and then at work.  So students are usually encouraged to ask questions in school.  When they do, they are admitting that they do not know something.  But when the teacher answers, they often get the feeling that should have know it, that it was a stupid question because the teacher always knows the answer (or at least appears to).  Does the teacher ever not know?  Of course not.  Good teaching means that you know everything, right?  Is that true or does it just appear that way?  Does the teacher ,even the good ones, know everything about the subject?  Probably not.  But do they ever model what it’s like to not know something, to not be sure, to be confused or even to be wrong.  Hardly ever.  So if good teachers are their model, students grow up with the belief that they must know everything (or at least appear to) to be successful.
The rule about certainty becomes even more important at work.  When was the last time someone influential and well-respected said, “I don’t know that.”  The reason they are influential and well-respected is that they seem to know everything.  But is that possible?  Or are they like the teacher, who knows a lot, but who puts up a good front when they don’t.
We are not accusing anyone of doing anything wrong here.  All the people you have been imagining in this discussion (teachers and colleagues) are good people.  They are not consciously deceiving anyone.  Rather they are playing the role that society asks them to play.  We all play roles—parent-child, teacher-student, boss-employee, friend, spouse, customer, and so on.  

Part of the role of being successful in our society then is to know for sure what is going to happen in the future.  Even though knowing (predicting) the future is impossible, it’s still part of the role so we do it anyway.  We are not deceiving anyone.  Usually we are not even aware that we are playing a role.  We are just “being ourselves.”  We do not know that we are appearing to do something that is impossible.  We really believe that we know the future, that we know what is going to happen.

We are sure of that knowledge because a part of the process of coming to that knowledge is hidden from us.  Our knowledge of the future is always a conclusion (an inference) that we make based on our experience and other knowledge that we have (evidence).  We cannot observe the future directly just like we cannot observe the inside of the sun, the behavior of an electron, or the lifestyle of a pre-historic tribe.  In all those cases, we use things that we can observe (data) to know things we can’t.  

But there is a catch.  No piece of data, no observation automatically leads to one and only one conclusion.  There are always alternatives.  Those alternatives are basis for novels and short stories “with a twist.”  The twist is that things are not always as they appear, that the “obvious” conclusion turns out to be wrong in the end.  The guy with the gun in his hand is obviously the shooter.  Well, maybe or maybe not.  (Notice the subjunctive mood coming back!)
The skill of evaluating the evidence for a conclusion is called critical thinking.  The details of critical thinking are contained in another essay.  For the moment, we simply need to point out the hidden part of drawing conclusions--the reason that observations always support at least two conclusions and the reason that two people can draw different conclusions from the same observations.  The hidden part of drawing conclusions are the assumptions we must make in order to draw the conclusion in the first place.
An assumption is a belief, usually about how the world works.  It is not a fact, and it cannot be proven or disproven.  Therefore, we are not forced to accept one assumption over another.  Rather we are allowed to choose certain assumptions as true and others as false.  So, for instance, we choose to believe that people are fundamentally good or not.  We choose to believe that people are free and mostly responsible for their actions or they are constrained and conditioned by their environment.  We choose to believe a democratic government generally does good for a society or not.  And so on.  Of course, reasonable (and good) people will disagree about these assumptions since they cannot be proven or disproven.  
The problem is not that we have chosen these assumptions.  The problem is that we have chosen them unconsciously.  So we usually do not know our assumptions nor have we evaluated them in light of their alternatives to see which ones might be more reasonable. And that’s too bad because assumptions play a crucial role in what we know about the world and its future.

It turns that when we are wrong, when we have made the wrong conclusion, it’s usually the assumptions that are at fault.  “I told the kids to turn off the water, and now the tub has overflowed!”  Assumption: Kids do what they are told.  Well, not always, even though they usually do.  So the assumption is usually true, but not always.  And not enough to be certain that it is true each and every time.  (Here we go with uncertainty again!)

Assumptions get a bad reputation since they are often wrong,.  As a result some recommend that we should never make an assumption.  “When you make assumptions, you make an…”  You know the rest.  In the early 20th century, a whole philosophical school, called Logical Positivism, was built on just that recommendation--that scientists make no assumptions, that they stick only to the facts (observations).  Sounds good.  But the problem was that if they did not make any assumptions, they could not make any conclusions either.  So they could say only what they observed; they had to stop there.  They could not say what it meant or what else they knew as a result.  Pretty boring.  So that philosophy is no longer with us!
Anything that we say about the future is necessarily a conclusion since we cannot observe the future directly.  There are no future facts.  And drawing a conclusion necessarily requires making assumption.  Therefore, we have to make assumptions to say anything about the future.  QED.  But that’s where we get into trouble.  Since assumptions are beliefs, not facts or well supported conclusions, they are highly uncertain.  That does not mean they are wrong, but they can be, much more often than those who make predictions claim.  And since they are also hidden, from others, for sure, and often from the one making the prediction, they are the source of considerable and unrecognized uncertainty about the future.
Let’s examine a prediction to see how this works.  In June 2008, the U.S. Census Bureau projected that the world’s population would reach 9 billion people in 2040 (http://www.census.gov/ipc/www/idb/worldpop.html).  Now the Census Bureau forecasters are very good at what they do, and they would be the last ones to claim that population will be exactly that number at exactly that year.  They have been wrong before, and they will probably be wrong again.

In fact, all the projections for the size of the world’s population in the future have been too high.  
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FIGURE XX
U.N. forecasts of world population in the year 2000 and their percentage error.
SOURCE: Beyond Six Billion, National Research Council, 2000.
http://www.nap.edu/openbook.php?record_id=9828&page=39#p200036ecmmm00004
And the reason for the consistent overestimate of the world’s population?  You guessed it – assumptions!  The forecasters predicted that the world’s population would grow more slowly in the future than it had right after World War II, and they were right.  The reason for the slower growth was that countries were getting richer, and richer countries had slower growth.  So they projected how rich countries would be in 2000, and reduced the growth rate by that much.  So far so good, except that did not reduce it enough.

Another assumption was that the only influence on the growth rate was how rich a country was, but that one was wrong.  As it has turned out, whether a country develops or not, an equally important influence is the education that women receive in that country.  If woman are educated, they have more say in the decision to have children or not, and they tend to want fewer children than men do.  After all, they are the ones birthing and taking care of them!  

Now the errors in these forecasts are not large, and no harm was apparently done because they were too high.  But these forecasts are still an excellent example of how important assumptions are even in population forecasting, one of the most sophisticated forecasting topics.  So just as with the past, the forecast that the world’s population will reach 9 billion in 2040 also requires a number of assumptions, any of which could be wrong—a little or a lot.  The Census Bureau forecasters discuss their assumptions explicitly, as any good forecaster should (http://www.census.gov/ipc/www/idb/estandproj.html#ASSUMP), and even discuss the uncertainties inherent in those assumptions.  Would that we all dealt with the future with as much knowledge about what we are assuming, about how uncertain those assumptions might be and therefore what might happen instead if our assumptions turn out differently than we expect.
Forecasting the future; Alternative futures
Anticipation is a much richer word than prediction.  Anticipation carries the connotation of expectation, of leaning forward, waiting for something.  It’s what a tennis player does when waiting for the serve; what a child does on Christmas morning; what a mother does in the last month of her pregnancy.  Waiting (and wanting) for the future to come oh so quickly.
But anticipation is not a common attitude about the future.  Confusion, or even dread, might be more frequent.  That is because we have gotten this far, and for the most part successfully, so we don’t want things to get all screwed up now.  While Western culture generally believes in progress in the long run, for ourselves and for society in general, it also believes that things will probably get worse before they get better, that any short-term change will probably mess up the life we have made for ourselves.  So we live in the paradoxical position of anticipating the long run future, but dreading the short-run.
Our lack of precise knowledge of the future is perhaps one of the reasons that we have not included futures studies in the regular curriculum.  Accuracy and precision are valued in education above all else.  Over time, we believe that we will get closer to true knowledge about ourselves and the world.  Any subject that does not permit the accumulation of that knowledge over time must not be part of a scientific society, one that prepares its students to think logically and to base their claims on strong evidence. 

But futures studies is just such a subject.  The future is endlessly new; it cannot be predicted with any accuracy
Continuous and discontinuous change alternate to form a pattern of punctuated equilibrium (taken from the theory of biological evolution).  Punctuated equilibrium consists of eras, relatively long periods of stability and continuous change separated by shorter periods of instability and disruptive change.  The change from one era to another is characterized by an S-curve with three periods--a run-up period in which change is slow and incremental, a period of explosive growth in which change is unexpected and chaotic, and a maturation period in which change slows and the characteristics of the new era emerge
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Predictability in the classic sense is only possible within an era, not between eras, because the assumptions required to predict the future change from one era to another.  The best one can do to anticipate disruptive change is to imagine how the current era may end and what may follow it.  Imaginative projections are rarely accurate since they can't predict when or how an era will change or what will follow, but they do place the present into its historical context in which all eras eventually and always come to an end. 
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The future changes at four levels: global, immediate, enterprise, individual.  The global environment (sometimes called the STEEP environment) is the largest possible environment for change.  It consists of six domains of change: demographic, ecological, technological, economic, political and cultural.  The immediate environment is the environment that the enterprise is dealing with each day.  For a business it consists of customers, shareholders, suppliers, competitors, technologies, regulations, etc.  Other types of enterprise have similar immediate environments.  The enterprise environment is the internal environment of the enterprise.  It consists of people, facilities, processes, and resources.  (If the enterprise is an individual, then there is no enterprise environment.) The individual, of course, can also change.  The individual environment consists of experiences, skills, motivations, aspirations and inclinations.

In general, three drivers shape the future:  

Trend--continuous change of some variable over time, often described by a mathematical function.  Examples would the aging of society, economic growth, and increasing planetary temperature.

Event--a sudden change in some condition, usually closing one era and opening a new one.  Examples would be the collapse of the Soviet Union, the introduction of HTML and the creation of the World Wide Web, and the terrorist attacks on September 11.  (It is difficult if not impossible to say immediately how much change an event will create.)

Choice--decisions made by ourselves and others and the actions we take to implement those decisions.  Examples would be Roosevelt's decision to create Social Security and set 65 as the retirement age, IBM's decision to use Bill Gates' MS-DOS operating system for the PC, the decision to ban CFCs to preserve the ozone layer.  

Each of the three drivers creates a different type of future with its own characteristics and tools.

Trends lead to the probable or most likely future (sometimes called the baseline future).  The baseline future is expected and relatively predictable assuming nothing surprising happens.  Logical and quantitative analysis are preferred ways to understand the baseline future.

Events lead to plausible futures. Alternative future could happen instead of the baseline.  Scenarios based on reasonable imagination and speculation are preferred ways to understand the plausible futures.

Choices lead to the preferred future.  Individuals and groups strive for their preferred future.  Visioning and planning are used to move in the direction of the preferred future.
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The three drivers combine to create the cone of plausibility, an image of the future consisting of a cone expanding through time.  The baseline future is center-line of the cone; the plausible futures are all the other regions of the cone, and the preferred future is one area of the cone selected as the vision or goal for an individual or a group.  The purpose of traditional predictive forecasting is to establish the center of the cone; the purpose of scenario forecasting is to explore the other major regions of the cone (i.e., other plausible futures); the purpose of visioning and goal setting is to select a region to use as the guide for decision and action.

People can move toward their preferred future in two ways:  outside-in, scanning and understanding their future and then deciding how to proceed through it; inside-out, establishing a vision or a goal and taking the best path to it.  Each approach uses the same sets of tools, but in different orders.  The inside-out approach begins with research and forecasting, then goes to visioning and goal setting and finally ends with planning and action.  The outside-in approach begins with visioning and goal setting, then assesses the future environment through research and scanning, and finally ends with planning and action.  

The processes are iterative because the future is always changing, requiring continuous scanning and learning which, in turn, may lead to different strategies and plans.  By the same token, acting strongly on the future changes that future, requiring a re-analysis of implications and consequences.  The future is therefore the result of a dynamic balance among trends, events and choices.

Each category of action contains a set of tools for working that category.  The major tools for research and forecasting are systems thinking, information retrieval, environmental scanning, Delphi surveys, stakeholder analysis (including competitive intelligence), trend extrapolation (including sensitivity analysis), scenario development and critical thinking.  The major tools for visioning and goal setting are appreciative inquiry, shared visioning, decision analysis, and strategy development.  The major tools for planning and action are enterprise modeling, strategic planning, leadership, and change management.
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