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INTRODUCTION
The White House

On a warm spring day in June 2002, I approached the White House with a mix of anticipation and curiosity. I had been invited along with a small group of CEOs from IBM, AT&T, and other U.S. corporations to meet with President George W. Bush and his cabinet to discuss one of the central challenges of our time: How should we think differently about the future?
It was a question that had been on the mind of almost every American for the previous nine months. The 9/11 attacks had destroyed more than the lives of those killed by the terrorists. It had drastically altered America’s vision of the future by introducing uncertainty and fear into our culture for the first time in generations. The deadly assault on the symbols of American economic and military might exposed our vulnerability and shattered our reality. The almost infinite optimism about the future, so central to the American psyche, was damaged that day along with the World Trade Center towers and the Pentagon. Yet still, here we were.
As I filed past security and entered the back of the Oval Office, I could sense a keen anxiety building in the room. I had been asked ahead of time to prepare a briefing for the president and his advisors, which I had done. So they knew my perspective; now I wanted to hear theirs. I looked around and saw the blue and gold seal of the office of the president, with its bald eagle resting proudly on the podium. The stage was set. As each cabinet member marched in to describe his or her key challenges in such areas as education, energy, security, and health care, the very nature of their comments made it apparent that a transformation was under way. They brought up the inability of computer databases to work together, the lack of trained people to inspect the nation’s food supply, the immensity of security issues, and the work yet to be done to protect the nation. The room buzzed with the barely suppressed excitement that comes with the rare experience of hearing straight talk in the halls of power. This was our post-9/11 briefing. We were at the beginning of a sea change. We could all feel it. America’s leaders, as well as most Americans themselves, had begun to recognize that nothing would be the same. Everything after 9/11 was a clean slate. There was a new complex future emerging—an Extreme Future of disruptions, risks, threats, and perhaps, new opportunities—that no one, not even our leaders, fully understood.
A door opened suddenly and in walked President Bush. His first words took me by surprise: “We know we do not have all of the answers,” he told us. “We need your help in preparing the nation for the future.” Few of us in the room were prepared for the president of the United States to address us in such a candid way. In that moment, my realization of the nation’s immense challenges that will confront us all in the future inspired me to write this book.
 
DR. JAMES CANTON
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THE TOP TEN TRENDS OF THE EXTREME FUTURE
1. Fueling the Future—The energy crisis, the post-oil future, and the future of energy alternatives like hydrogen. The critical role that energy will play in every aspect of our lives in the twenty-first century.
2. The Innovation Economy—The transformation of the global economy based on the convergence of free trade, technology, and democracy, driving new jobs, new markets, globalization, competition, peace, and security. The Four Power Tools of the emerging Innovation Economy are Nano-Bio-IT-Neuro.
3. The Next Workforce—How the workforce of the U.S. is becoming more multicultural, more female, and more Hispanic. Why the future workforce must embrace innovation to become globally competitive.
4. Longevity Medicine—The key forces that will radically alter medicine, such as nanotech, neurotech, and genomics, leading to longer and healthier lives.
5. Weird Science—How future science will transform every aspect of our lives, culture, and economy—from teleportation to nanobiology to multiple universes.
6. Securing the Future—The top threats to our freedom and our lives, from criminals to terrorists to mind control. Defining the risk landscape of the twenty-first century.
7. The Future of Globalization: Cultures in Collision—The new realities of global trade and competition; the rise of China and India; the clash of cultures and values; and the ideological battle for the future.
8. The Future of Climate Change—How the environment is changing and how we need to prepare for increased global warming, pollution, and threats to health. How we must change.
9. The Future of the Individual—Navigating the threats from technology, governments, and ideologies in the struggle for human rights, liberty, and the freedom of the individual in the twenty-first century.
10. The Future of America and China—How the destiny of these two great nations—from capitalism to democracy, to innovation and security—will shape the future.
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CHAPTER 1
Welcome to

the Extreme Future

Are you interested in the future of your industry? Where your future customers may come from? What about your career—or your next one? Maybe you’re interested in your child’s future or America’s future? Are you interested in identifying the risks that might threaten your life? Do you want to become more aware of what your business competition is thinking? Do you want advance insight into innovations that will shape the future marketplace? Are you interested in how future consumers of your products or services may change? If so, you need this book.
Welcome to the Extreme Future.
I run a San Francisco–based think tank called the Institute for Global Futures. In that role, I advise government leaders and many Fortune 1000 companies about the key trends that will shape the future. Many of these leading companies, such as General Electric, IBM, UPS, Motorola, Fujitsu, Philips, MasterCard, and others have used my firm for two decades to analyze what’s coming next. I am a business futurist concerned mostly with my clients’ interests in global competition, innovation, people, and profits. At the same time, I have been successful at getting my clients to consider emerging issues such as security, climate, and energy. In many ways, this book has been shaped by my experiences with those clients and their struggles to discover what’s next. But this is not only a book for business leaders. Understanding and preparing for the future—and learning to use the tools that make that possible—is a responsibility all of us share, for the sake of our own interests as well as society’s.
Everyone needs to think differently about the future, a future that is riddled with change, challenge, and risk. It is a new kind of future, not the steady plodding of progress from one moment to the next, punctuated by brief bursts of innovation, that characterizes much of history. Now we face a post-9/11 future. The future of our lives, of our work, of our businesses—and most of all, the future of our world—depends on us gaining a new understanding of the dizzying changes that lie ahead. I call this future-readiness. This book is an action plan for you to consider how to learn more about the top trends that will drive future change. Radical change is coming. I call this the “Extreme Future.” This is a highly dynamic, disruptive, and multidimensional future.

FIVE FACTORS THAT WILL DEFINE THE EXTREME FUTURE
1. Speed. The rate of change will be blinding, comprehensive in scope, and will touch every aspect of your life.
2. Complexity. A quantum leap in the number of seemingly unrelated forces that will have a direct bearing on everything from lifestyles to work to personal and national security.
3. Risk. New risks, higher risks, and more threats from terror to crime to global economic upheaval will alter every aspect of your life.
4. Change. Drastic adjustments in your work, community, and relationships will force you to adapt quickly to radical changes.
5. Surprise. Sometimes good, sometimes difficult to imagine, surprise will become a daily feature of your life, often challenging sensibility and logic.


Although the changes wrought by 9/11 and the subsequent focus on global security and terrorism are central to understanding what comes next, they are not the only trends driving the Extreme Future. Events such as the mapping of the human genome, the end of the Cold War, the rise of China, the Internet, globalization, existing and potential epidemics, and what I call weird science contribute heavily to the need to find new ways to understand the future. These recent events instantly made previous books about the future obsolete. We face a new future in which uncertainty reigns supreme. This book is your briefing on how to understand, adapt, and thrive in the new world taking shape.
Tracking the Future
I have learned to forecast the future by identifying the tracks and patterns that lead to change. If you’ve ever walked through a wilderness with an experienced guide, you might have marveled at his or her ability to tell you in advance about unseen risks, such as a nearby mountain lion’s den, or opportunities, such as a hidden source of fresh water. Subtle signs, often overlooked by the untrained eye, reveal entire worlds to someone who knows how to read them in context. In many ways, what I do—and what you can learn to do—is not much different. Tracking the future, figuring out what is going to happen when, is as much art as science.
The person who first aligned my perspective about the importance of gaining insights about the future was the author and visionary Alvin Toffler. Toffler is known for his seminal 1970 book, Future Shock, which provided a unique perspective on tomorrow. He arrived on the scene with a mission built on a perspective that was powerful yet easy to grasp: As a society, we were becoming inundated with and overwhelmed by technological and social changes, resulting in a stressful and disorienting condition he called future shock. This concept struck a familiar chord with many individuals who indeed were having a difficult time coping with the rapid change that characterizes modern life. Also, he successfully cautioned that, as a society, we were not thinking enough about the future.
This change in mind-sets, to consider the impact of our decisions today and what their impact would be in the future, was important to the art of forecasting. We needed to anticipate our desired futures or we would be dealt futures not by choice, but by happenstance.
I was a graduate student in the mid-1970s. During that time, I worked with Toffler on his various projects, especially the Anticipatory Democracy Network, a U.S. congressional advisory group he founded. The purpose of the A/D Network, as we called it, was to introduce into the government’s decision-making process a foresight capability. Could we embed forecasting into the social policy of the U.S.? This was an early real application of future forecasting in government. This project influenced the thinking and actions of presidents, senators, members of Congress, and other national leaders. It exposed me to a unique perspective that molded my thinking when I became policy advisor to the U.S. government. This set me on my current path.
In the decades since, I have dedicated myself to finding new ways to “see” into the future. This is not soothsaying or crystal-ball gazing. I’m talking about taking an educated and informed look ahead at the good and the bad, the scary and the sublime, the beautiful and the terrifying—to identify, sort, and analyze the innovations and trends that will shape the future. I use a variety of tools, from market research and computer models to human intelligence, to map the future. In doing so, I have developed insights into ways to look over the hill to see what may be coming. While others look at today, or perhaps toward next quarter’s earnings, or at most ahead to next year, I define time in three categories: Near-term (one to three years); mid-term (three to ten years); and long-term (ten to fifty years).
The Extreme Future is actually drawn in part from a long-range strategic forecasting project undertaken by the Institute for Global Futures for a variety of global Fortune 1000 companies and government agencies. The forecasts from this project are used today with clients for strategic planning, investments, product development, risk analysis, business development, and social policy. Those studies, and the key forecasts contained in them, were for the most part accurate, before their time, and missed by others. Yes, I have missed calculations—no one is perfect, especially in forecasting the future. Overall, though, my record has reflected an ability to apply what I call “Future Vision,” based not on luck or intuition but on skill and training in the art of identifying logical patterns of events and fitting them together into probable outcomes. What follows are several of my greatest hits, some of which will be chronicled in this book.

SOME PAST FORECASTS
	• Information technology, especially the Internet and wireless, will become a strategic competitive weapon in business.
	• Energy terrorism will emerge.
	• U.S. youth will lack future-readiness to compete in the global economy.
	• DNA will be used for predictive health care, longevity, and security.
	• There will be a decline in petro-reserves, leading to energy innovations and global conflict.
	• China will rise as a competitive global leader hungry for energy, capitalism, and peace.
	• There will be a revolution in molecular manufacturing—known as “nanotech.”
	• Products that think will emerge.
	• Human performance enhancement will drive health care’s transformation.
	• There will be an explosive growth of the personal security market.
	• The convergence of nanotechnology, biotechnology, information technology, and neurotechnology will drive innovation in future markets.
	• The “Clean Tech” market will emerge, promoting social responsibility and profit.
	• Knowledge talent must compete in a global innovation-based economy free from borders.
	• Innovation will be a key future driver of prosperity, democracy, and wealth creation.
	• Demographic shifts in population will shape the future of health care, security, and commerce.



Holistic information awareness is the single factor a person can control in making a decision. A more convergent view of different, seemingly unrelated trends like health and security, or economic growth and energy, provides a more accurate path to forecasting the future. The question is: What is the right information needed to make an important decision? It’s a matter of quality versus quantity. It is vital to recognize that although there are many things a person cannot control—climate, energy, terrorism, bad genetics, etc.—those “X factors” can be more successfully managed in decision-making when individuals cast the widest possible information net.

This book has three objectives:
1. To explain the Extreme Future.
2. To help you better prepare for the Extreme Future.
3. To enable you to adapt, shape opportunity, and avoid risks.


Seeing and Shaping the Future
Most people, though they are largely unaware of it, take stabs at forecasting the future every day. Almost every important action we take or decision we make is linked to our hope or expectation that it will have a positive impact on our lives in the future. Recognizing that this is the first step toward understanding not just the future, but how the future is born, how it emerges, even how it is created, is a way to guide you to improved foresight and decision-making.
As you read on, keep in mind that this book is not just about what the key trends are, but how you can learn to predict trends and distinguish between important and ordinary trends. In other words, this is a blueprint for developing what I call “predictive awareness.” Developing a predictive awareness about the future is about knowing where to look, what to see, and how to apply it for benefit.
Some people challenge the viability of forecasting. To them the very idea that someone can predict the future, let alone shape the future, seems absurd. They think the future is a random occurrence of events—unknowable and untouchable until they occur, and only fully understood in hindsight. They are mistaken. If you are someone who accepts this reactive way of thinking, then be prepared to be blindsided by competitors, attacked by invaders, or made to witness changes that are not kind to your denial of reality. A refusal to believe that the future is knowable guarantees the increase of risk. Not only is the future possible to anticipate, but also the way you think about the future—as a sequence of events that can be influenced by personal choice and design—may be one of the most powerful forces in your life.
People who go through life being reactive victims of the future often miss that you can change the future by first changing your perception of it. You can influence your future, but you need
	1. A future vision—clear vision of where you are going.
	2. A sound strategy to get there.
	3. Tools to persuade key people—colleagues, teammates, family members, and so on—to commit to a shared vision and strategy.
	4. Effective execution.

Future Vision
Two weeks before Nelson Mandela’s government took over from the apartheid government of President F. W. de Klerk, I flew to South Africa to talk with leading business and financial executives the first day, and with ministers and advisors to Mandela the next day. This historic moment marked the transition from a failed yet longstanding government based on the institution of racial segregation, to one in which political control would pass to the majority of citizens, the native black South Africans. It was a time of havoc, uncertainty, and excitement.
My meetings with the all-white business leaders and the all-black South African advisors to Mandela centered on one question. How can we work together with the support of the world to build a better future for South Africa? This was the right question at the right time. As we began our conversation, the next question became clear to me: What do you envision to be the future of South Africa in 2020?
It was evident that neither group had considered what the future might look like for their nation by 2020. They did not have a Future Vision. When there is no Future Vision, there is nothing to work toward creating. The lack of a goal to work toward will result in failure. This is a starting point for nations, organizations, and individuals. As Martin Luther King, Jr., said with certainty, “I have a dream.” He knew precisely the future he was pointing toward, working toward, driving toward, and every action he took, every idea he championed, was designed to get there.
What if we ask, “How can the United States vastly improve its public education system over the next decade to ensure that the next workforce, necessary to replace the aging baby boomers (and to finance the future stability of Social Security), will have the skills necessary to compete in the global high-tech marketplace?” Failure to create a Future Vision that will successfully answer this question will lead to more outsourcing, the loss of U.S. jobs, and a reduction in the quality of life. That is not something you can change in ten or twenty years. You have to change it now.
If we do not shape the desired future of a globally competitive workforce, our nation will falter. This is a serious forecast about the future not just of America, but of the economic and security role of America throughout the free world. If America declines in productivity due to the inability of its workforce to be competitive, the engine of prosperity will stall, and the influence America wields on the world stage will be severely diminished. Global security, innovation, and democracy may decline.
We are headed for choppy waters. The chapter on the future workforce will explain these forecasts. Forecasting the future can be dangerous because you are often forced to face realities that can only be dealt with via painful change. You may need to change your ideas about what is possible.
The World of 2020
I often say to my clients, “What do you envision your company will look like in 2020?” I usually get stares of disbelief. Or, I have asked clients, “Where is the energy industry, given shifting oil reserves, in 2020?” Once the confusion evaporates, clients usually get into the swing of things. “What kinds of products, customers, competition, and markets are you in by 2020, given these trends that we see emerging today? How might changes in economics, technology, climate, or energy shape this future?”
Once we create a clear picture of a company’s state by 2020, we can then work backward to organize the plans, scenarios, resources, and strategies to achieve that Future Vision. The directed design of one’s future, as an individual, nation, or company, is only possible with a starting point of a clear Future Vision. This end point in some stated future time period five years or twenty-five years hence, is the first step. What does your future look like in 2020?
Most leaders and most individuals have not considered their future as much as they should to effectively create actions today that can forge an optimal desired future. They don’t have a clear and concise idea about what they want, making it nearly impossible to achieve future success. My approach to strategic planning offers an alternative to a process that too often bogs down strategy or offers incomplete information, making it difficult to create success.
The “Kill Your Future” Game
I developed an exercise that I use in this book and I have used with many clients. It is the “Kill Your Future” game. In this game you, the contestant, attempt to kill your future. That is, you envision future scenarios that are conceivable yet so bleak that, if left unchecked, could destroy all that you’ve created. This approach can be used by business, government, or individuals. I came up with the idea on a project with the leadership of Federal Express. We played Kill Your Future with the executive leadership. I created a scenario in which a competitor stole 50 percent of FedEx’s customers with a crafty pricing strategy called shipthis.com. The executives admitted, “This could happen.” It led to a new conversation about competition, and a new strategy emerged.
Strategic planning in the global enterprise and in government is flawed. It is not always practiced with an objective approach to having all of the right information to make often critical decisions affecting millions of people’s lives and costing billions of dollars. Too much time and too much money is spent looking in the wrong place. By contrast, future planning built on a “Kill Your Future” platform is a fast way of identifying real threats that confront you, your family, your organization, or your nation. That, in turn, can begin to reveal the decisions and actions necessary to minimize or eliminate those threats.
Lessons from the Future
When I was giving a presentation for Merrill Lynch at the Wharton School’s Advanced Management Program in the 1990s, I forecast that the rate of Internet transactions was accelerating at a pace unrecognized by nearly all traditional measures. Consumer adoption was going to be fast and deep in financial services. I forecast a dramatic shift in client assets, involving billions of dollars. Unless companies like Merrill changed the way they did business, they would see customers leaving, actually creating their own competition.
I advised that the loud sucking sound was the future echo of their clients’ money leaving for their competitors, but they did not agree. Eventually, though, they came around and made this change. This is not an exercise in self-aggrandizement. I have been insightful about the future, but not because I’m lucky. I work hard to forecast what’s coming next. Also, I have an unfair advantage: I spend a lot of time not only advising some of the largest companies in the world, but observing what early stage innovations they are spending billions on. What is in the lab today is in the marketplace tomorrow.
For example, as an advisor today to Motorola, serving on their Research Visionary Board, I have an unfair advantage because I can see the pipeline of future investments in innovations that are coming in pervasive communications. Advising General Electric, I can see the investments in the future of clean energy. Working with Philips, the future of health care. Working with Visa, the future of money. You get the picture. Billions invested in innovation today will likely transform the future.
Secret Futurists
Though I make my living making forecasts, there are plenty of “futurists-without-portfolio.” In fact, futurists are actually all around us. They often go unnoticed, or they themselves don’t know exactly what they are doing. They are people who operate with a rare and refined future-instinct. They are intuitive in practice, but futurists nevertheless. While many might seem focused on the present, the most successful leaders—be they business executives or politicians or social leaders—have a keen sense of the future and a sharp ability to see what’s next. The top of the hill are those who can enable the future—actually cause the future to happen. We will explore this, too.

SEEING FUTURE MARKERS—SIGNS THAT POINT TO THE FUTURE
	• What does it mean for the future of entertainment if 80 percent of consumers are on the Internet downloading games, video, music, and information?
	• What does it mean for the future of health care if 90 percent of consumers want tests to reveal their genetic destiny?
	• How will online sales be hurt in the future if identity theft continues and better security doesn’t emerge?
	• What does it mean for industry and society if one hundred million consumers control $20 trillion of assets and want to live to age one hundred as healthy and active as they can be?
	• What does it mean to the workforce if we do not attract 20 million immigrants into the U.S. within fifteen years?
	• What does it mean to China if that country continues to grow without becoming a democracy?
	• What does it mean to global peace and security if terrorists, drug dealers, and organized crime link up to attack the world’s institutions?
	• What does it mean to Africa and the world if we do not work to cure AIDS and stop emerging pandemics?
	• What does it mean to global growth and productivity if we do not discover new energy sources as oil supplies are dwindling?
	• What is the future of society if global warming and climate change are not resolved by 2050, when there will be close to nine billion people on the planet?



Consider John F. Kennedy’s challenge to go to the moon, Ronald Reagan’s “tear down this wall” call for an end to a divided Germany, Martin Luther King, Jr.’s dream of racial equality, and Gandhi’s nonviolent liberation movement. As different as these men were, as different as their stated goals were, all had one thing in common: A clearly articulated future vision and a sense of the trends of the day that enabled this future to become reality.
In business, the secret futurists are quietly making decisions and strategic moves that define their industries. Though they don’t talk much about it unless it serves their strategy, these secret futurists are aware of the strategic trends that will shape the future and are positioning their businesses to take advantage of them. They are predictors and shapers of a desired future—and a profitable future, I might add.
Steve Jobs thinks differently—“outside the computer box”—and has exploded consumer electronics by single-handedly envisioning the future of personal communications with the iPod and the online music store iTunes. Sumner Redstone’s investment in MTV ushered in a new global fusion of music, media, and commerce. Barry Diller has been acquiring media and Internet companies to lay claim to the future of interactive commerce. Richard Branson, from his Virgin Atlantic Airways to his Virgin stores, taps customers’ needs for style, music, and creative expression.
Each of these secret futurists uses a seemingly uncanny ability to see what’s next and to then provide the leadership products and services at the right time to meet the trends and win the day.

FUTURE FORECASTS
	• By 2012, most people will want to use the science of genetics to predict when they will become sick or will have a health problem, so they can prevent illness.
	• America’s youth will be unprepared in science and math to compete successfully in the global economy by 2010 unless drastic changes to public education are undertaken now.
	• There is a strong possibility that terrorists will use IW, information warfare, against the U.S. and its allies before 2010.
	• Urban biowarfare will be attempted in the U.S. by terrorists before 2015.
	• There will be more jobs than people to fill them by 2015 in the U.S., Europe, and Japan.



Part of the reason I wrote this book was to better share how to predict the future. Too often we focus on one trend area and forget the rest. There is a synergy, an interrelationship I have found in advising leaders worldwide, a fusion of forces that creates the future. It is not just one force, one trend, but the convergence of trends that create the future. This convergent thinking is central to making better forecasts.
What Da Vinci Knew
Leonardo da Vinci was known for many things, including making predictions of the future through his illustrations of strange flying machines and underwater vehicles. They were visual maps, a type of design forecast that told a story about the future. What Da Vinci knew was a way of thinking strategically about the future. He was the first Future-Mapper. He used visual metaphors to create inventions. He even managed to build a number of his futuristic creations, like his automobile, which was actually a cart. He was my inspiration for thinking about a new way to conduct forecasts. His insightful process about seeing the future was visual and dynamic. He knew how to transcend time, to fold time, to envision entirely new things. Imagine designing a model for a flying vehicle before there was fuel or materials like plastic. At the time, most of his forecasts were so far-fetched that they were dismissed as ridiculous. But a few people recognized his genius for seeing the future.
[image: image]
Without Da Vinci’s patrons in the arts, his immense talent, and the protection he enjoyed from the religious elite, he would have met a burning stake at some point for daring to shatter popular conceptions of reality with his radical visions of the future. His courage to peer into the future, predict the amazing, and report back was a model that should inspire all of us who dare to consider forecasting tomorrow.
Mapping the Future
Borrowing from Da Vinci’s approach of envisioning the future in visual terms, I developed a process called “Mapping the Future.” Mapping the Future is a process that can reveal opportunity for an individual, an organization, an industry, a market, a nation, or even a civilization. Future Maps are simple but powerful tools to better visualize trends that may shape the future. Some of these maps are simple designs, while others are Internet, computer-based, or 3-D interactive. They are also useful ways to plot strategy or make decisions and plans about how to prepare for the future. Future Maps capture a view of the convergence of emerging forces that may shape the future state of an industry such as health care, or a marketplace like energy. They identify risks and opportunities that often determine competitive advantage, emerging conflicts, barriers, or ways to navigate change. What follows is a simplified Future Map that illustrates four abilities necessary for successful navigation of the future: Anticipation, Adaptation, Evolution, and Innovation.
As much as Da Vinci influenced me, an equally significant force in the creation of Future Maps is the ancient method of cartography.
For more than two thousand years, humans have been making maps. Even before written language, symbol maps bearing icons of location, geography, and history—pictograms—were drawn on the walls of caves. Icons, or symbols, were used as far back as ancient Egypt and in prehistoric times. The earliest maps were from Asia and Micronesia.
[image: image]
The idea for Mapping the Future came from my interest in old maps, which I have been collecting for many years. Antique maps are fascinating artifacts of time. At any given point in history, a map can be found that tells a unique story about what was known about the physical world, the geography of the era.
[image: image]
Maps are so much more revealing, though, when they’re studied closely in the context of when and where they were created. Maps are snapshots of time that chronicle change, the evolution of thinking about navigation, conquest, commerce, threat, and opportunity. They are more than just geography. Maps change when new information is introduced. In the 1500s, maps showed a distortion of the New World, America, because the world was believed to be flat. Asia was believed to be very close to America’s coast. Sea demons were abundant on maps, reflecting the unknown nature of much of the world. Maps made up to the 1700s viewed California as an island.
[image: image]
These strange and often mistaken ideas depicted by maps led me to another interesting idea. Our understanding of the world as it affects our businesses, lives, and futures is only as good as the information we have at a given time. Worldviews change with new and more accurate information that redefines reality. I thought about maps as a metaphor for strategic thinking and concluded that they were a perfect fit for the job. Not because of the inaccurate features of maps, but because of the process of cartography. Just like my forecasts, maps were a product of an ongoing discovery process to navigate not just geography, but change itself.
[image: image]
In business as in mapmaking, strategic thinking about the future requires constant redefinition, change, updates and refinement. You are always dealing with new information and change. You need to constantly change your map—to navigate the waters of change.
Also, since at any given time our worldview is distorted, at best incomplete, the idea of a process to map the future made a lot of sense to me and, subsequently, to my clients. That’s my idea behind Future Maps. I wanted an effective way to enable my clients to envision their futures, and I decided that a visual aid was the best way to illustrate the point. Future Maps give individuals and organizations a way to understand visually what the future may look like and to plot a new course into the future—the geography of opportunity.
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Consider what a Future Map might look like for the future of health care. Most old-fashioned strategic-planning methods might focus on one or two specific change-drivers, such as technological advances. But that would provide only a one-dimensional picture. What about factors such as the expectations of baby boomers? Or the impact of personal wealth on the provision of health care? A more holistic Future Map of health care might look something like this:
[image: image]
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It would certainly be almost impossible to capture all the elements of the future of health care in a single Future Map. But each Future Map—about your life, your company, market, industry, or threat—may tell a story or a portion of a story that with a visual framework would offer new insights. In various places throughout this book, Future Maps will be offered to help readers better envision the trends and scenarios that will emerge. By better visualizing the future, you can make more informed choices about business or personal strategy toward shaping a preferred future. Consider what the implications are and the impact on you. Future Maps are visual tools that can be used to think strategically about the future, to create better choices about shaping the future, and to make sure you wind up where you want to go. Because as Yogi Berra said, “You’ve got to be very careful if you don’t know where you’re going, because you might not get there.”
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EXTREME FUTURE INDEX: 2025
Percentage of consumers who bought cars using only renewable energy: 80.
Ratio of women to men in the workforce: 2:1.
Percentage of individuals in the workforce that are robots: 60.
Percentage of homes that have robots: 90.
Number of years that consumer terrorism insurance has been offered: 10.
Percentage of Americans who bought or sold DNA over the Internet: 45.
Rank of child enhancements chosen by parents before birth concerning intelligence: 3.
Rank of child enhancements chosen by parents before birth concerning looks: 1.
Percentage of Americans living past the age of 100: 25.
Percentage of Americans living past the age of 100 who are women: 80.
Percentage of Americans who use performance-enhancing drugs: 75.
Percentage of Americans too depressed about their sex life to take drugs to improve conditions: 5.
Rank of plastic surgery as a household expense after food: 2.
Average number of hours daily each American watches TV on the Internet: 10.




CHAPTER 2
Fueling the Future

A New Energy Age
Several years ago, a former Saudi oil minister issued what has since become an oft-quoted prophecy: “The Stone Age did not end for lack of stone, and the Oil Age will end long before the world runs out of oil.” It was a lament, an acknowledgment that a day of reckoning was coming that would change the global balance of wealth and power. A fluke of geology had made the vast emptiness of the Saudi desert the number one source of the most important commodity on earth. But the good times would not, and could not, last forever, and he knew it.
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THE TOP TEN EXTREME ENERGY TRENDS
1. We are running out of energy. New global demands from every nation will outpace supply within twenty-five years unless plentiful new sources are found. Less energy will be a drag on GDP.
2. Democracy is at risk. Energy terrorism will become a future weapon threatening democratic reforms, the rights of the individual, global peace, and security.
3. Energy, being linked to all vital services such as health, food, transportation, and commerce, will be a key driver of the future global economy.
4. The world’s addiction to oil must end. Clean, renewable energy sources such as solar, hydrogen, nuclear fusion, and wind will be essential for future prosperity.
5. Foreign oil is politically risky, expensive, and unreliable as a long-term fuel for the future.
6. New energy innovations must attract billions in investment. Economic growth and productivity will decline if non-oil energy solutions are not invented fast.
7. Pollution from fossil fuels will be linked to a growing number of future public health risks like global warming.
8. Energy security will become an explosive battleground in the twenty-first century, ushering in a new era of either global cooperation or conflict.
9. Nations will rise and fall based on their access to future energy resources. New economies like China and India will compete with the U.S. and Europe in a new geopolitical power struggle.
10. New energy innovations will invigorate global commerce, spawn new industries, and provide new jobs.


If you go back far enough, you can trace the prosperity and security of nations, corporations, and even individuals to energy. And in our petroleum-dependent world, that, for the most part, means oil. Governments rise and fall on it, armies run on it, companies rely on it, and consumers depend on it from the time they wake to their clock radios to the moment they turn off their TVs and fall asleep. For the past century, despite rising prices and occasional “crises”—more often than not manufactured events resulting from political or economic forces—there has always been enough oil available to keep the engines of global growth humming. But that is a luxury of the past; in the Extreme Future, a new and uncertain energy age is emerging.
In 2004, I was having lunch in Paris with a group of clients from around the globe who had gathered to share perspectives, ideas, and solutions on critical future issues. To my right was an executive at the World Health Organization. To my left was a leading Saudi official from Aramco, the government oil company and a member of OPEC, the eleven-member Middle Eastern oil cartel that collectively controls about two-thirds of the world’s oil supply.
I had just given a keynote presentation on the future, and I was deep in conversation with my Saudi host, who was the resident forecaster at his company. He quizzed me about my outlook, and I questioned him about his take on future supplies of oil.
“So, how long before we run out of oil? How many years do we have in the ground?” I innocently asked. I expected the stock response that it was impossible to say with precision—a sheikh cannot measure an underground oil field for future production the way, say, a farmer can count hogs to predict his output of pork bellies. At the same time, I anticipated that he would offer reassurance that, although no natural resource would last forever, oil supplies would be plentiful for our lifetimes and beyond.
Instead, between bites of sorbet and melon, he casually answered, “Oh, we think about twenty-five to thirty years before we run out of oil.”
I was shocked by his candor. “Really, that’s it?”
“Yes,” he answered, “about thirty years. Unless, of course, we find more reserves.”
“What are the odds we’ll find them?” I asked.
“There’s always a chance.”
Lunch went on. But I couldn’t get over his matter-of-fact admission about the end of oil. Blasphemy indeed! My mind was racing, stung by my Saudi friend’s perhaps too-honest answer to my question.
The memory of that conversation came rushing back to me in the summer of 2005 when I noticed a daring new advertising campaign from Chevron, in which CEO David O’Reilly wrote an open letter to the world that began with an echo of a warning I’ve been telling clients for years: “Energy will be one of the defining issues of this century. One thing is for sure: The era of easy oil is over. What we do next will determine how well we meet the energy needs of the entire world in this century and beyond.”
This was no longer a Saudi oil minister making a broad analogy about epochal change, or an Aramco forecaster whispering in my ear over lunch in Paris. Now a clear, public warning was being sounded by the head of a major oil company. The question for anyone who cared about the future was no longer whether dependence on cheap oil was coming to an end. Now the question was what to do in the years before the spigot began to run dry.

FIVE THINGS EVERYONE NEEDS TO KNOW ABOUT ENERGY
	• The era of cheap oil is over.
	• Alternative energy, though promising, is not ready to produce adequate supply.
	• We need to invest quickly in new energy sources.
	• We need to learn to conserve energy.
	• Energy is a national security issue.



The Myth of Abundance
Most people in the U.S. are oblivious to our extreme dependence on energy. We expect energy to be there always, everywhere, for every need we have now or in the future. We live an illusion of sorts, perpetuated by the abundance of the moment, far from the reality of the future I am here to predict. Storms of change are brewing, driven by an energy-competitive and energy-restrictive future. Our cheap oil habit and energy abundance, which is so fundamentally linked to everyday existence, is about to end. Unless, that is, there are fundamental changes in energy supply. Even President George Bush admitted, “We are addicted to oil.”
First, some perspective. The United States imports about twelve million barrels of oil a day, or about 60 percent of the oil it consumes. In 1970, dependence on imported oil was just 21.5 percent of U.S. consumption, according to the U.S. Department of Energy. The U.S. is the world’s number one oil consumer, using more than 26 percent of the world’s oil (Japan and China, the next two leading consumers, together account for 13 percent). Roughly 11 percent of global oil production is devoted purely to providing gasoline for cars and trucks on American soil. America spends more than $25 billion a year on Persian Gulf oil. At the same time, the United States possesses only about 3 percent of proven reserves (opening the Arctic National Wildlife Refuge to drilling would increase that by just a fraction of 1 percent). Already, you can see just how close the ties are between oil—especially foreign oil—and what we consider the American way of life.
Looking ahead, world oil consumption is likely to rise by 50 percent by 2020, and the United States is projected to play a leading role in that anticipated increase. If you consider the needs of fast-growing, oil-hungry countries like China and India, as well as the other emerging developing countries in Asia and Latin America, what you have is an unsustainable energy world. China alone is expected to quadruple its oil demands by 2020. Now try adding three billion more people to the planet in the next fifty years. Oh, and did I mention that new global oil discoveries peaked several decades ago?
This all adds up to a picture of tremendous future uncertainty.
As the demand increases for a shrinking resource, so will prices (at least, that is, while there is oil to be bought). The three-dollar-a-gallon prices at gas stations might soon seem like the good ol’ days. And as prices increase, so will the paranoia and uncertainty of the marketplace, of consumers. Once demand outstrips supply, it would be easy to envision a scenario of financial panic and a global recession, accompanied by political, economic, and social upheaval.
But let’s not go there quite yet. There is still time to alter this unwanted future, as long as leaders—political, corporate, community, and nongovernmental—commit themselves immediately to pursuing alternatives to oil. Even former oilman George W. Bush has tiptoed toward acknowledging that reality: “We must use our technology to move away from oil if we are to prepare for the future.” But is there enough time to change? This will be one of the central challenges in the Extreme Future.

WHY WE NEED TO CUT OUR OIL DEPENDENCE: THE TOP RISK FUTURES
National Security at Risk—Oil will become a geopolitical weapon used between the net oil-producing and net oil-consuming nations.
Global Warming Threat—Research indicates that the world is undergoing climate change, which will have an adverse impact on the quality of life, food production, economic growth, and financial assets.
Mideast Conflict Exploding—Dependence on oil requires Western nations to devote enormous resources in the Persian Gulf region to secure vital energy resources.
Public Health Risks Escalating—The linkage between increased public health risks due to global warming and pollution is well documented. Environmental illnesses such as cancer and threats to the food supply are on the rise.
Increased Costs Inevitable—Increases in energy demands by nations will drive up the prices of a dwindling oil supply. Other essential oil-dependent products like drugs will cost more as well.
Unreliable Access at Best—There is no guarantee that oil resources—at any price—will be able to meet future demands. Oil-producing nations may become radicalized and reserve their oil for preferred customers only.


Postindustrial Dilemma
If civilization’s future hinged on one issue—other than a global pandemic or war—that issue would be energy. The lack of energy to fuel transportation, health care, business, communications, or manufacturing would have a devastating effect. The absence of an adequate, cost-effective, abundant supply of energy would doom a society in the developed world for certain. Social stability and growth is linked to a pipeline of abundant energy. It is in the interest of all nations—developed and developing alike—to pursue energy security. Energy for the developing world may be vital to future economic prosperity, poverty reduction, and perhaps, democracy. Energy enables the freedoms and individual self-reliance that is the foundation of a democratic society. Energy fuels democracy.
Ironically, developing nations might at first survive without existing levels of energy resources. But eventually, unless less industrial societies were desirable, they would come to face future challenges along with the rest of the world, just later. The inevitable challenge would be the same—the world needs affordable, abundant, nonpolluting, renewable sources of energy to sustain life, support growth, and maintain or improve quality of life.
As a futurist looking at the total global energy picture, I recognize that there are actually many energy resources yet to be exploited. In the U.S., there are ample stores of natural gas and coal. In North America, there are vast quantities of shale and oil sands, a substance that, with the right extraction technology, may be converted into oil. The shale deposits, if the extraction process is developed fast enough, could produce enough energy to offset the diminishing oil reserves for decades. There is even an argument to return to nuclear power, as the Europeans have. Global gas reserves look promising. But, as we’ll see in this chapter, there are even more hopeful technologies that, with enough support financially and politically, might truly be the petroleum substitutes the world will soon need.
There is a timing issue: having the right amount of energy, the supply available when we as a nation and a world need that energy to meet demand. This will be the challenge we will face in the mid-twenty-first century.
Future Survival
Given current forecasts of gross domestic product, the universal measure of the growth of nations and the global economy, we will be struggling within thirty years to support our energy demands. The U.S. economy’s GDP growth is about 4 percent per year. The Eurozone is at 2.5 percent. China alone is growing at almost 10 percent a year. With projected GDP growth in China of as much as 11 percent by 2035, the pressure on the energy marketplace, dominated by petro-sources such as oil, gas, and coal, could accelerate a global competition for energy. That could create a dichotomy of haves and have nots—those who can afford $300 per barrel oil and those who cannot.
Dead Dinosaurs
None of this is especially important to you if you are living “off the grid,” such as those who have not ridden in a car, or seen an escalator, or enjoyed running water, or flipped an electrical switch to turn on a light. But most of the world relies heavily on the benefits, safety, and convenience of having access to multiple energy resources. Much of what we want to accomplish in the future, as nations, corporations, or individuals, revolves around energy access. From growth to poverty, reduction will depend on energy access.
Enhanced health care, transportation, communications, education, and commerce require access to affordable and abundant energy. If anything, energy needs will accelerate and increase as nations in the developing world become developed. Strategic actions must be taken now to head off a crisis that will affect every nation and every person on the planet in the twenty-first century if cheap energy is not found.

HEADLINES FROM THE FUTURE: 2015
Oil Hits $300 a Barrel;World Markets Shudder


The seeds of this energy-competitive Extreme Future have already been planted. Dead dinosaurs are at the heart of this bizarre global battle. The global competition for natural resources is just starting to heat up. Most governments, individuals, and businesses are beginning to become aware of the brewing twenty-first century battle over energy that is just taking shape today. Some countries and some corporations are ahead of the game. Certain Gulf states and multinational companies like GE and IBM are aware of this growing threat. They are future-ready, plotting for the time when energy independence and sustainability will pay off in growth, security, or quality of life.
Governments in China and elsewhere are today locking up future oil reserves in the ground. The Chinese have contracted with the South Americans and Africans for future oil supplies reaching deep into the twenty-first century. They are defending against Japanese rights to oil-potential deposits in the seas. They are scouring the planet from Australia to Ecuador for all commodities, especially energy-related ones. The energy wars are here, but not everyone has noticed.
The Chinese recognize that they cannot grow their nation’s prosperity, the economic juggernaut that will transform their society from a preindustrial giant to a postindustrial global power, without energy. They rightfully are seeing into the Extreme Future. The Chinese see a global battle for energy resources to fuel their future. Nations that get access to this energy will be the winners. A new global order will emerge, perhaps based on energy. Nations will rise and fall. A massive global power shift is coming based on energy access.
There will be plenty of losers as well, perhaps including the United States, if we don’t deal with the energy problem brewing in our midst. In a world of diminishing energy, especially nonrenewables such as oil, there will be a fierce competition among the developed countries of the world for who gets access and who does not. This is truly survival of the energy rich versus the energy poor.
Fueling a Prosperous World
As an advisor to corporate boards and government leaders for many years, I am used to wrestling with difficult challenges and finding solutions. Forecasting complex, large-systems change is my business. When it comes to energy, the test is daunting, to say the least. But there are solutions.
If we can’t fix the coming energy shortage with existing technology and resources, then we need to identify new forms of energy, since no one would seriously suggest that we roll back the advances in society. In fact, quite the opposite.
Developing nations need reliable and cost-effective energy to defeat poverty, install democracy, develop the middle class, and grow commerce. Another forecast is that a battle looms between energy-independent economies and energy-deprived economies. Energy independence may take many forms that are not politically popular or even safe in the short run but essential in the long view. A new global source of tension between nations is being cast today, and energy is at the core of this issue.
The Europeans and the Japanese have invested wisely for energy-independent futures based on nuclear technology and alternative energy like wind. Alternative energy in Germany alone accounts for more than 12 percent of overall energy. By 2020, this approach to diversifying their energy mix with nuclear energy will prove to be strategically smart.
The U.S.—despite having invested heavily in nuclear energy—was never able to deal with negative public perception about it. Nuclear energy accounts for less than 8 percent of all U.S. energy consumption. The Eurozone enjoys more than twice this percentage of consumption from nuclear power. In all fairness, the Three Mile Island accident in 1979, the media, and the nuclear waste problem all contributed to a distorted perception about nuclear energy. There have been many developments in ensuring safety and performance that would make nuclear fast-breed reactors a productive solution for America’s future. Also, a futuristic new approach called nuclear fusion, safer yet very




	• The U.S. is the world’s largest producer of greenhouse gases from fossil fuel use.
	• Americans produce, per person, the most CO2 emissions of any citizens in the world—more than 6.8 tons of CO2 per year, twice that of Europeans.
	• China produces only 1.1 tons per person per year.
	• India produces 0.5 tons per person per year.
	• The U.S. is the only major industrial nation that has refused to ratify the Kyoto Accord, which seeks to reduce carbon emissions and limit greenhouse gases.



	• Abundant
	• Reliable
	• Renewable
	• Clean
	• Affordable
	• Secure


	• The global demand for energy will increase by 70 percent.
	• There will be a 50 percent increase in energy demand from developing nations, especially China and India.
	• Energy access is an essential enabler of higher standards of living in the developing world.
	• Increased energy access in the developed world will be necessary to sustain productivity and growth.
	• Energy has become the leading global and national security issue.
	• China’s energy needs will be double those of the U.S. and the EU.
	• Renewable energy will account for more than 35 percent of total global energy needs to offset reduced oil reserves.
	• Innovations like fusion, nanotechnology, and solar will replace oil.
	• Distributed small scale, person-to-person electricity generation will be sustainable.
	• Breakthroughs in hydrogen and renewable energy will provide new energy supplies.







	• Reliable Source. Increased access to a reliable source of energy makes hydrogen worth working toward.
	• Flexible. Hydrogen can fuel personal and public transportation, and numerous energy-dependent devices, engines, and needs.
	• Self-Reliance. Not having to count on foreign monopolies and the geopolitics of oil is worth the investment.
	• Environmentally Friendly. Hydrogen produces water as exhaust, though oil is still necessary to produce hydrogen fuel.
	• Hydrogen Works Today. We know hydrogen can provide power today—it is just too costly and is not yet ready for mass transportation use.
	• Unlimited Access. Hydrogen could be an unlimited power source.
	• Ultimately Inexpensive and Cost-Effective. If the Iraq war costs the U.S. between $500 billion and $1 trillion, and we were to invest half of that in hydrogen, we would see dramatic breakthroughs in energy—fast.




	• Renewable energy’s return on investment is increasing. Renewables can play a larger role in offsetting oil dependence in the future.
	• The U.S. is losing the competition in renewable energy to Europe, which has moved ahead with wind power. Next to invest in wind is China.
	• The U.S. produces less than 1 percent of its energy from wind and solar.
	• Denmark produces more than 20 percent of its energy from wind sources today.
	• By 2025, Denmark expects to produce more than 50 percent of its energy from wind.
	• The U.K. produces more than 3 percent of its energy from wind.
	• The U.K. will produce 10 percent of all energy from renewable sources by 2010, and 15 percent by 2015—wind is the primary source.
	• The future of wind energy lies in offshore wind farms.
	• The U.S. needs to wake up to wind power.
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