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To the pioneers of the future, who create so many better opportunities for all Americans.


INTRODUCTION

Even before the painful sore appeared in her mouth just before Christmas in 1999, Abigail Burroughs was an exceptional young woman. She had earned awards for her community service in her hometown of Falls Church, Virginia, and had volunteered in homeless shelters. She had graduated second in her high school class, and now she was excelling in an honors program at the University of Virginia.

Of all the reasons we might have read about Abigail in the Washington Post, a desperate battle with bureaucracy over access to a lifesaving drug would have seemed the least likely. It was a cruel battle she shouldn’t have had to fight.

“It was annoying,” Abigail told the Cavalier Daily, her college newspaper, referring to the sore in her mouth. “I just wanted it to go away.” She finally convinced her doctor to remove it. Before classes resumed after winter break, Abigail heard from the doctor. The lab results were shocking: the sore was cancerous. She was nineteen years old.1

Still, Abigail’s prognosis was good once the surrounding tissues were removed. Her doctor told her there was a 90-percent chance the cancer wouldn’t come back. The short procedure should have been the end of the matter.

But it wasn’t. The cancer returned a few months later, this time as a larger lump in her neck. She had it removed surgically and quickly began radiation and chemotherapy, which left “severe burns on the inside of her mouth.”2 But Abigail was optimistic she would recover and return to school, where she had a boyfriend and lived in an apartment with other girls her age.

Not long after the first round of treatment, though, her doctors found another lump in her neck. They discovered the cancer had spread to her lungs and stomach too. The doctors in Charlottesville had nothing else to try. But doctors at Johns Hopkins, one of the leading cancer centers in the country, knew about two breakthrough drugs that showed promise for cases like Abigail’s. They were her best chance, the doctors said.

Unfortunately, neither drug was approved by the Food and Drug Administration, the federal agency that must clear virtually every medical product for safety and effectiveness. Both drugs had passed the early stages of trials, indicating that they were safe for use in patients. But it would take many years—and hundreds of millions of dollars—for the companies behind them to prove to the FDA’s highest standards of scientific evidence what some of the best doctors in the field had already observed: these drugs could help cancer patients who had failed to respond to the traditional treatments. Abigail Burroughs didn’t have years to wait for definitive evidence while the FDA haggled with the drugmakers. She was dying. She needed the breakthrough treatments immediately.

Abigail’s doctors tried to enroll her in the clinical trials the companies were conducting to obtain FDA approval. Either of these would have given her a chance of getting the real treatment—or of getting a placebo (which of course meant certain death). But Abigail’s condition didn’t meet the exacting standards for even this undesirable choice.

The FDA offers just one recourse for patients who urgently need access to breakthrough drugs if they don’t make the clinical trials. Patients can ask the drugmakers for “compassionate use,” which, if granted, must be approved by FDA bureaucrats on a case-by-case basis.

At this point Abigail’s story began to get national attention. It started at the University of Virginia, where the administration, fraternities, and student groups organized a campaign to petition the companies to give Abigail the drugs. Then the campaign spread. Thousands of people she had never met began writing to the drug companies on her behalf.

At the same time, her father founded the Abigail Alliance for Better Access to Developmental Drugs to push for wider access to new drugs for terminally ill patients who had no other options. He argued that it is unjustifiable to keep the drugs from dying patients, even if they carry risks.

A reporter from the Washington Post visited Abigail in her apartment and published a heartbreaking story on her struggle. He reported that the college junior “rates her life by what she can do—a daily visit to her favorite Starbucks—or how far she can walk—she slept 24 hours to gather strength to make it to a Dave Matthews concert last month.”3

Despite months of public pressure on Abigail’s behalf, the companies refused to give her the drugs. It seemed that in the middle of their billion-dollar effort to win FDA approval, they were unwilling to risk a bright twenty-one-year-old girl’s dying while receiving the treatment that was under scrutiny. For Abigail, it would be the FDA-sanctioned treatments, or nothing at all.

“I try not to think about [the companies], because when I start to, it makes me really, really angry,” she told the Post. “I can’t understand how these people can be so nonchalantly by-the-book and just say no.”

Abigail passed away about a month later. Her father carried his quest for more open access all the way to the Supreme Court, which declined to hear his challenge to the existing system. His suit attempted to make available one of the drugs to which Abigail had sought access, C225, known today as Erbitux.

Researchers invented Erbitux in 1983, when Abigail was three years old.4 Only a small fraction of drugs passes successfully through the regulatory gauntlet, and it took a decade before they found a company willing to bear the tremendously expensive risk.5

By the time Abigail asked for Erbitux in 2001, eighteen years after its invention, it had already shown promising results. Yet it did not receive FDA approval for three more years, and then only for colorectal cancer. It took until 2006 to win approval for localized head and neck cancer. The drug was not approved for late-stage head and neck cancer like Abigail’s until 2011, ten years after her death, eighteen years after a drug company acquired the rights, and twenty-eight years after it was invented.

Abigail’s story is tragic, but it is the norm. Somebody was willing to lock her in the past, denying her the breakthrough drug of tomorrow that might have saved her life. And as you will read here, the forces fighting “to keep the Past upon its throne” are not limited to medicine. They are at work in many important fields.

This is what we must change.


CHAPTER ONE

BREAKOUT

THE GREAT OPPORTUNITY

America is on the edge of a breakout.

Astonishing progress in medicine, transportation, learning, energy production, and other areas has set the stage for one of the most spectacular leaps in human wellbeing in history. But like Abigail Burroughs, we might never reach the breakout these breakthroughs make possible.

Even as pioneering scientists, engineers, and entrepreneurs apply their genius and industry to overcoming some of our most serious problems, there are institutions, interests, and individuals hard at work to thwart this breakout. Their power and comfort are often bound up with the status quo. They are willing to forgo the breakout, to keep us prisoners of the past, in order to cling to the privileges that the old order has bestowed on them. And they will succeed if we let them.

This book is about that contest. You will read about the almost unbelievable advances that are on the threshold of reality—triumphs of human ingenuity that will save millions of lives and vanquish afflictions that have vexed us for centuries. And you will meet those who are trying to kill that breakout before it begins.

The defining battle of our time is not between the Left and the Right. It is between the past and the future. And every American is a contestant, whether he or she knows it or not. As you read in the following chapters about breakthroughs in one field after another, you will see that the choice before us could hardly be more urgent.

Breakouts Past

Breakouts are bigger and more powerful than breakthroughs. In a dynamic, entrepreneurial society like America, breakthroughs are happening all the time in various fields. They are quickly absorbed into our economic and social routine.

There are times, though, when a combination of science, technology, innovation, and entrepreneurship creates waves of new possibilities that reinforce each other. Then, in a matter of thirty or forty years, the world is dramatically different.

Breakouts change how we live and how we think about living, how we organize activities and how we organize government.

To understand the magnitude of change in a breakout, consider the world that emerged in the decades just prior to 1870. In only a generation, the steam engine had revolutionized the economy, drawing millions of Americans from lives of subsistence farming to work at factories in major cities. Sewing machines had radically changed the way people made clothes, cotton gins had sped the production of cloth, and motorized farm equipment had transformed agriculture.

Steamboats traveled up and down American rivers routinely and had shortened the journey across the Atlantic from more than ten weeks by sail to just twelve days by steam. The transcontinental railroad, also powered by steam, had enabled fast long-distance travel and made shipping goods across the United States practicable.

The camera had produced the first photographs, and the telegraph had enabled simple communication nearly at the speed of light. Networks had emerged to carry news throughout the United States and Europe in minutes rather than weeks.

If life in 1870 wasn’t what we would call comfortable, it was materially much better and technologically much more advanced than it had been in 1840. To a person in middle age, the world was a marvel of technological achievement.

He might read Jules Verne’s Around the World in Eighty Days (the speed was intended to be impressive), published in 1873, and imagine an incredible future.

He would also worry about the uncertain new world. Cities were bursting with people. In 1820 there were only five U.S. cities with a population over twenty-five thousand; by 1850 there were twenty-six.1 They were crowded and unpleasant. Disease was rampant. Immigrants, drawn by the new opportunities, flooded in from all over the world, to the dismay of many Americans.

No one could have imagined the world that was just around the corner. The impressive technological progress that Americans surveyed in 1870 only set the stage for what was to come. Candles still lit homes at night, ice had to be cut from lakes and stored in iceboxes, and most travel was by foot or horse.

In the lifetime of someone born in 1870, Edison invented the electric light bulb, which quickly replaced candles as the dominant source of light. Refrigerators replaced iceboxes, washing machines replaced wash-boards, and vacuum cleaners replaced many brooms. Electric fans let people cool themselves with artificial wind.

The telephone enabled distance communication by voice, and radio enabled a new kind of mass communication completely different from newspapers. For the first time, any citizen could hear the words of prominent Americans, and everyone could listen to the same music and live sporting events. Gramophones and motion pictures became available, replacing vaudeville as forms of popular entertainment. That common culture helped assimilate the millions of new Americans who had arrived on the steamships.

The internal combustion engine was developed, and the automobile replaced the horse and buggy. Americans now enjoyed flexibility in where they lived and worked, and Detroit became a boomtown. In cities, underground transit systems—subways—connected far-flung neighborhoods. The Wright brothers made their first flight in 1903, and in 1927, just fifty-four years after Verne’s Around the World in Eighty Days, Charles Lindbergh flew from New York to Paris in thirty-three hours.

Physicians began using X-rays and the newly invented electrocardiogram. In the early 1920s, scientists identified vitamins, and in 1928 they discovered penicillin.

By 1930, pioneering Americans had created some early version of virtually everything we think of as modern.

The generation that lived through that change found itself rethinking work, leisure, retirement, and government. The reform movement that created much of modern government was the political parallel of the explosion of new science, technology, and entrepreneurship.

Until the Great Depression began in 1929 (and, for most Americans, even after it began as well), life was simply much better than it had been in 1870. Life was better not because politicians had the right plans or because government built a bridge to the future, but because millions of Americans embraced the opportunities to improve their lives. They solved many of the problems of daily life and transformed it in the process. They had produced a real American breakout.

Breakouts Future

Americans in the second decade of the twenty-first century have witnessed a breakout in the field of information. Soon after Motorola made the first handheld mobile telephone in 1973, Apple and Microsoft opened the first act of the information revolution with the personal computer. The next act began in the early 1980s as the internet began to emerge. By the mid-1990s, it was widely available, and we got AOL, Amazon, Yahoo!, and, in 1998, Google.

By the mid to late 2000s, we were into the third act, when the internet became a major part of our lives. A high-spirited Harvard undergraduate, Mark Zuckerberg, launched a campus photo site called “Facemash” in 2003, whose instant popularity crashed the university’s network. In 2004 he launched Facebook, which nine years later had more than a billion users. This deep integration of information into our lives continued with ubiquitous iPhones and Android devices constantly connecting us to the virtual world. In 2013, Google reported that 1.5 million new Android devices are activated every single day.2

If you have lived through these changes, you know how different the world is today from your childhood. Imagine having no personal computer, no cell phone, no Google, no Wikipedia, no Facebook. Imagine a world with no online shopping, no online hotel and airline reservations, no Google Maps. Without their iPhones, many people today are lost, literally.

Our desperation when our batteries die—we race to find a plug like scuba divers whose tanks have run out of air—is a reminder of how much we have woven our lives around a two-hundred-dollar device that no amount of money could have purchased ten years ago.

It is all quite amazing. But like people in the 1870s marveling at steam engines and railroads, we have not quite digested the change that has taken place or begun to understand the change that is to come as breakthroughs continue in other fields.

We have seen an information revolution, but there have been no comparable advances in healthcare, education, transportation, manufacturing, or government.

What’s the holdup? After thirty years of exponential improvement in computers, why does education still look the same—or worse, and more expensive? Why is healthcare still fundamentally the same—or worse, and more expensive? Why is government disastrously worse and much more expensive? Why, outside the confines of our pockets and our computer screens, is everything so old?

The fact is, we got lucky with computers, and especially with the internet. No one succeeded in blocking their future, largely because both were open systems. The big research labs of the 1970s at places like IBM and AT&T didn’t have a veto over the emerging personal computer industry, because before long, anyone with a little know-how could assemble the components in his garage and start tinkering around with code. If he was innovative enough, his ideas could catch on. And they did: two of those garage tinkerers founded Apple and Microsoft.

Even as the personal computer industry matured, it remained remarkably open to innovation. No one had the authority to tell Steve Jobs or Bill Gates the one way he had to make his computers. The technology could advance just as fast as engineers could build faster computers and software developers could come up with new ideas to program. Everyone else quickly imitated the good ones.

Need proof that no one, no matter how rich or powerful, had a veto over progress in computers? In 1998 the U.S. government brought an antitrust case against Microsoft because it so thoroughly dominated the industry. Apple’s market share was just 4 percent at that time. Today, Microsoft’s entries in the smartphone and tablet markets are on the verge of irrelevance, in a distant third place behind Apple and a company that was still operating out of a garage in 1998—Google. In the wide-open world of consumer electronics, no one’s dominance is secure for long. Challengers can emerge on the stage before the leaders know what hit them.

The internet has thrived on the same radical openness to innovation. Anyone—Microsoft or a kid in Bangalore—can plug in and offer ideas, tools, services, or musings to everyone else. The barriers to entry couldn’t be lower. Have some interesting photos? Millions of people want to stop by and see them. Have a better web browser? Overnight, it has a hundred million users. Have an idea to revolutionize the way friends connect? No one has the power to stop you.

It is because these systems are so open that improvements spread rapidly. Consumer electronics companies, web startups, and individual programmers all over the world actually compete to keep you ever more pleased with your digital experience. They’re in a race to see who can make the next big thing better, cheaper, faster, smarter, and cooler. And they’re in that race because nobody—no matter how big—has the power to push “Stop” on the race and say, “I’ve won. I think we’ll just keep things as they are for a while.” Some would like to. But no one has the authority to preserve the status quo.

This openness to innovation is what’s so amazing about the internet. It’s why we have iPhones and iPads and Google and Twitter and YouTube and everything else we love to spend hours poking away at.

And it’s what is missing in the other areas of our lives where we have seen no such improvement. In education, in health, in transportation, and in government, the old order has a veto. There are people empowered to protect the past, to say, “This is the best things are going to get for a while.” You probably know who some of them are. The others, you’re about to meet.

We are on the edge of an era of change the likes of which we have not seen since the period between 1870 and 1930. This astounding breakout could transform our lives in ways we can only begin to imagine today. It could all happen within our lifetimes—or not. The breakout first has to make it past the guardians of the old order, who will be only too happy to smother it.

It will take all of us—and some very big fights—to make sure that does not happen.

The next breakout could transform education, manufacturing, medicine, energy production, transportation, and government as thoroughly as the internet has transformed communication. Of course, we cannot know exactly what this new world would look like, but we can already begin to see its outline taking shape.

Education

Education pioneers are using the information revolution to develop new ways of teaching that will tailor lessons to each individual student. We could abandon the old “butts in seats” system, which measures progress by the number of hours students sit in chairs listening to teachers. The one-size-fits-all system is failing because it educates the “average student.” Instruction is too slow for one half of the class and too fast for the other.

In higher education, despite the outrageous prices, the model is even more hostile to students. Too often, it goes something like this: “I am the professor and I already know the material, so you will listen to my lecture and then figure it out for yourself if you don’t understand.”

Only the most unusually motivated students thrive throughout seventeen years of this experience.

The explosion in computing and networking technology, however, allows us to replace this failing system with one that can adapt to every student. An achievement model powered by computers and informed by brain science and psychology can teach students exactly what they need, as they need it, in the way that is optimal for each unique, individual learner.

Almost as important as the improvements in quality will be the sharp cuts in cost. The new system should cost only a fraction of what we spend on today’s dysfunctional education bureaucracy. Imagine a high-quality basic education that is free to everyone in the world. Imagine ten-thousand-dollar bachelor’s degrees from America’s best universities. We are talking about a big leap in opportunity for millions of people whom the current system serves so poorly.

Materials and Manufacturing

Only a few years ago, three-dimensional printers sounded like something out of science fiction. Now, these devices are sold at Staples. Like inkjet printers, 3-D printers allow consumers to “print” designs they’ve created on or downloaded to their desktop computers. Instead of laying ink on a sheet of paper, however, 3-D printers lay down thin layers of plastic (or some other material), one on top of the other, in order to build an object.

Because the technology is still in its primitive stage, early adopters are figuring out new uses for it all the time. Entrepreneurs who once sent designs to China and waited for models to arrive by mail are using 3-D printers to prototype their products quickly and inexpensively. Schools and universities are uploading digital models of fossils and bone specimens to the internet so amateur paleontologists anywhere in the world can print out a copy of a mosasaur tooth at scale. Children are using them to print new tokens for their board games and figures for their dollhouses. Second Amendment proponents are using them to create firearms that can be transmitted over the internet. And doctors are using advanced 3-D printers filled with an “ink” of living cells to print new human organs.

Soon you should be able to “print” in your home almost any physical object you can imagine. The possibilities for manufacturing, health, education, and other endeavors are amazing.

Other discoveries in materials science, like nanocarbon tubes, could change the world just as much as plastics did in the second half of the twentieth century.

Health

As the prospect of printing new human organs suggests, we are on the cusp of a transformation in healthcare. Now that consumer computers can process such massive amounts of data as the human genome, genetics is finally becoming a practical tool in medicine.

The implications are enormous. Just as we can replace teaching the “average student” with personalized learning, with the advances in genetics, we can replace treating the “average patient” with personalized medicine. Healthcare should be better, with fewer unintended side effects, and could cost less.

The most revolutionary effect of these breakthroughs could be the replacement, in many cases, of disease management with cures. In the United States, people no longer show up at the doctor with polio. We no longer treat tuberculosis or malaria. We’ve cured them. They’re non-problems.

Imagine a world where diabetes is cured, where Alzheimer’s doesn’t occur, where a cancer diagnosis means a night in the hospital while doctors install a new organ grown from your own cells. We could reach that world in the foreseeable future.

Energy

A decade ago, the airwaves were full of people who were certain the world was running out of oil. Americans must face rationing or punitive gasoline taxes, they said, to slow the oncoming crisis of “peak oil.” National leaders cried hysterically for an energy policy to force the transition from this old, dirty, and dwindling sludge to solar, wind, and other underdeveloped technologies that would impose atrocious costs on the American people but would at least avert disaster.

No one thought of so-called “fossil” fuels as the future.

Then came what history will remember as one of the most significant technological breakthroughs of the twenty-first century: the union of “hydraulic fracturing”—“fracking” for short—and “horizontal drilling.”

Like 3-D printing, fracking sounds like science fiction. Energy developers drill a well bore as deep as ten thousand feet. Then, incredibly, they force a ninety-degree turn in the steel pipe and drill horizontally for up to two miles. Next, they pump a mixture of water and sand at high pressure into the well, producing small fractures in the rock far underground. When they withdraw the water, the sand remains and keeps those fractures propped open, allowing individual molecules of trapped oil and natural gas to migrate up the well.

It would be an understatement to say this engineering marvel has caused a revolution in American energy. Because of fracking, the United States will soon be the world’s leading producer of oil and natural gas.

Fracking has killed the peak oil myth we were fed for decades and with it, the crisis rationale for inflicting on Americans the pain of higher taxes or rationing. But more importantly, it could be a game changer for the American economy and national security.

Transportation

The cars we drive today are safer, more comfortable, and more efficient than the cars our parents and grandparents drove—but they are fundamentally the same. That could soon change. After decades with no groundbreaking innovation in automobiles, Google has developed genuinely self-driving cars that have traveled more than six hundred thousand miles on California roads virtually without incident.

After being beaten to the automotive future by an internet search company, most of the major carmakers are now racing to design self-driving cars of their own. Sometime in the third decade of the twenty-first century, cars requiring little if any human intervention could become commercially available. Already today, companies like Caterpillar are operating giant self-driving trucks in industrial settings.

Because roughly 80 percent of car accidents are the result of driver error,3 there is good reason to think this breakthrough could save tens of thousands of lives and hundreds of billions of dollars. Yet improved safety will be only one consequence of the second great automotive revolution. Cars and trucks that drive themselves from place to place, ferrying passengers and cargo, would transform the way we live.

Government

All over the world, governments are having to adapt to the internet. In China, Egypt, Turkey, and countries throughout the Middle East, old regimes are faced with powerful new social forces they cannot control. The internet exposes the weakness of these regimes.

In the United States as well, the internet has begun to reveal the corruption of the bureaucratic state. Virtually all business is conducted through email, providing the American people with a detailed record of their public servants’ conduct. The picture has not always been flattering (and in a number of cases, we have seen bureaucrats conspiring to break the law by using their personal email addresses to avoid leaving a trail).

New technologies have the potential not just to expose bad government but to improve it as well. Yet with so many astonishing changes happening all around us, the pace of innovation in government seems glacial. Our government and our politics are trapped in the past. But there are hints of the future we could achieve using technology to empower citizens to reclaim the functions of government from the bureaucratic state.

California’s lieutenant governor, Gavin Newsom, has argued that citizens can use technology “to bypass government, … to take matters into their own hands, to look to themselves for solving problems rather than asking the government to do things for them.”4

Across the country we will see that there are fascinating experiments taking place at the local level to do just that. We have not even begun to understand how the information revolution we have just lived through—and the breakthroughs yet to come—could transform government and enhance freedom and prosperity for the next generation of Americans.

Enemies of the Future

These revolutionary breakthroughs in information, transportation, education, energy, materials and manufacturing, healthcare, and government are no longer mere daydreams. They’re all beginning to happen right now.

Even those changes that seem like science fiction, however, are just the earliest stages of the world we could one day know. In many areas we have only vague but exciting indications of what is yet to come. We know as little about the future as someone living in the world of candles and horses knew about the age of television and passenger planes.

The change that is coming won’t be simply more of the change we have seen in the last generation. It will be something else entirely—a change of kind, not just a change of degree.

We are talking about a fundamental transformation of what is possible, what we can accomplish, and what it will cost.

The scale of this transformation makes it a watershed. For it to happen, we must reorganize how we think and act, how we structure organizations, how we organize activities, the very questions we ask, and the metrics we establish.

Many of the problems we spend so much time and effort trying to solve today can be cured out of existence tomorrow. No tinkering around the edges compares with the breakout ahead.

If we achieve breakout, it will be one of the most momentous events in our history. It will bring more people out of poverty (several billion) than ever before. It will create more opportunities and more new products and services than we can count. It will solve budget issues that currently appear unsolvable. Smaller breakouts in healthcare and education will improve quality of life by an order of magnitude.

We are talking about a completely different world—like a jump to another century. It can all happen, and it can all happen soon. America can break out. But the prison guards of the past, the guardians of the old order on both the Left and the Right, will not go quietly into the night.

Think back to the shift from the candle to the electric light.

Candles had been around for about five thousand years. They provided some light, but for most of that time, people ended their days when nighttime began. Candles didn’t offer enough light to do much of anything, and they were expensive. When you were paying to burn candles, even activities like reading were economic decisions. Young Abraham Lincoln’s family was too poor to burn candles for something as frivolous as reading, so he learned to read by the light of the fireplace.

In 1870, gas lamps were available in some places, but they were basically candles with more fuel. The night was dark, the stars were bright, and no one could imagine things any other way.

Then in 1879, Thomas Edison introduced the first reliable electric light, made from carbonized bamboo thread. It would burn for 1,300 hours.

Edison himself understood the revolution that his invention represented. “After the electric light goes into general use,” he said, “none but the extravagant will burn tallow candles.” The poor—along with the rest of America—would be illuminated through technological change. The inexpensive light would improve reading and literacy, add more useful time to the day, and brighten homes and street corners.

The electric light is not simply a cheaper or better candle, however. It is a different thing entirely, and it opened up completely new possibilities over the next half century. Think of Times Square in New York or the Las Vegas Strip at night. Think of an airport runway. Think of theater lighting or a searchlight or a camera flash.

These things were new. Much like the transformational breakthroughs we are approaching in the twenty-first century, the change from the candle to the electric light was a change of kind, not a change of degree. And it happened suddenly, in a few decades.

Electric lights make life better, happier, and more prosperous, and yet because they are so cheap, even the poorest among us take them for granted.

Today we even have people who worry about “light pollution,” a term that in 1870 might have conjured images of smoke and soot from a lone candle but that in fact represents the phenomenon of having so much artificial light that you cannot see the stars.

Light pollution activists want people to use dimmer bulbs, to turn off extra lights, and to stop using bulbs of certain hues.

Can you imagine explaining to someone in 1870 that in the next century, there would be groups organized to fight “light pollution”?

Now try to imagine that today’s environmentalists were around when electric lighting was coming into general use. They would have declared the light bulb hazardous to nocturnal animals and a grave threat to the night sky.

Cynical columnists would have announced that electricity can kill and that the entire idea was an effort by profit-seeking corporations to exploit the poor and make them want something they didn’t need.

If some of today’s famous economists had been around, they would have joined forces with the candlestick makers’ union and called for the protection of thousands of candlestick-making jobs by banning this dangerous new product, which was destroying American jobs by creating free light.5

If today’s bureaucrats had been around, they would have established an agency to plan the distribution of electric lights and to set fixed standards for their design, since Edison and other inventors couldn’t be trusted to promote the public interest.

Politicians would have announced there was an electric light shortage and that we needed a redistribution program so the poor would get their fair share of candles.

Fortunately, for most of America’s history, such opposition to the emerging future was weak and lacking authority. Before World War II, there was no army of lobbyists, unions, bureaucrats, and litigators seeking to cancel the future and protect their own privileges.

The railroad did not have to battle a stagecoach union. The automobile did not have to get past the lobbyists of the horse and buggy industry. The electric light did not have to run a gauntlet of regulation and litigation.

If all these organized and entrenched interests had been around in the late nineteenth century, then not only the light bulb but the entire breakout that produced the modern world might never have happened, or at least have been considerably delayed.

The leaders of the twenty-first-century breakout find themselves acting in a historic drama that was unknown to their predecessors. We don’t know yet if that drama will be a comedy—in the classical sense of having a happy ending—or a tragedy. What we do know is that every American has a role to play. Most of us are neither heroes nor villains in the breakout drama. But as citizens and voters, we are part of a large supporting cast. One reason I wrote this book is to convince you how important those supporting roles are—for good or for ill. In the chapters that follow, as we explore the different facets of the next breakout, you will get to know the cast of characters in the great drama of our time, and you will have to choose your own role.

The Cast of Characters

There is nothing more difficult to carry out, nor more doubtful of success, nor more dangerous to handle, than to initiate a new order of things. For the reformer has enemies in all those who profit by the old order, and only lukewarm defenders in all of those who would profit by the new order … [because of] the incredulity of mankind, who do not truly believe in anything new until they have had experience of it.

—NICCOLÒ MACHIAVELLI, THE PRINCE

Although Machiavelli wrote these words five centuries ago, they describe the four main characters in the drama now playing out around us as well as they described the actors in the palace intrigues of Renaissance Florence.

The defining struggle for America in the next few decades is a political struggle, but it is a fight between the future and the past, not the Right and the Left. If the American people do not dethrone the protectors of the past, the breakout we could achieve will be delayed beyond our lifetimes and perhaps even killed.

The great struggle between those who are creating the future and those who want to keep us trapped in the prisons of the past is happening every day all around us, whether we realize it or not.

The Pioneers

Across America there are citizens pioneering the future, developing an amazing range of breakthroughs. They are creating opportunities for greater prosperity, more jobs, lower costs, more choices, healthier and longer lives, and greater national security. One at a time, they offer us pieces of a better world.

We know the names of some pioneers, men and women like Steve Jobs, Bill Gates, Sergey Brin, Larry Page, Sheryl Sandberg, and Marissa Mayer. Most pioneers of the future, however, are not famous. In fact, thousands of them are working on medical and biological research, developing apps that solve problems, engineering a future of energy abundance, and fighting to revolutionize education. You will meet a few of them in this book.

People with new ideas about how we can do something better or cheaper—or do something we never even thought of—change the world. They can lead breakout.

The Prison Guards

Wherever the future is happening, however, there are opponents who want to stop it—“those who profit by the old order,” who protect themselves and their privileges. These are the prison guards of the past.

A breakthrough in learning? The teachers’ unions and the mandarins of the academy will discredit it, insisting that they alone can be trusted with the welfare of our youth.

A breakthrough in energy? The extreme environmentalists will invoke an ecological catastrophe, accuse the pioneers of poisoning the wells, and try to regulate and litigate the breakthrough into oblivion.

A breakthrough in medicine? With a compliant administration in Washington, the Food and Drug Administration and the bureaucrats in both public and private insurance can make sure it never sees the light of day.

It has been said that the future has a publicist, but the past has lobbyists. And sometimes the future doesn’t even have a publicist.

The prison guards—politically powerful, well funded, savvy, and brutally determined—have enjoyed a lot of success lately. Ask yourself why forty-five years after landing a man on the moon, the United States has no spacecraft capable of carrying men into orbit. Ask yourself why so many public schools never improve despite our spending more and more money on them, and why millions of families have no alternative to these hopeless holding pens. Ask yourself why a college education costs as much as buying a house in an age when information has become virtually free. Ask yourself why practically every doctor expects the next medical breakthroughs to be available in China and Europe before the United States.

Despite all the remarkable changes in information technology in recent years, the prison guards have kept us trapped in the past in most other fields. In fact, our fascination with high-tech consumer electronics may blind us to our prison bars. Our devices lend an appearance of the future to otherwise old ideas and institutions of education, medicine, government, and more.

The Prisoners

Those who are tricked into believing that these outmoded models are the best we can do are prisoners of the past—in Machiavelli’s version, those “who do not truly believe in anything new until they have had experience of it.” The ranks of the prisoners include most of the news media, most members of Congress (in both parties), and sadly, most people, period.

A dose of skepticism about bold promises is natural, of course, even healthy.

But prisoners think the only solutions to our current problems are more or less of the same solutions that are not working now. Believing our current challenges represent a new normal, they close their minds to the possibility of a better future.

If schools are performing badly, the prisoners debate spending more or less money on the same teachers teaching the same way.

If you have a medical condition that is debilitating or killing you, the prisoners smile sympathetically as they explain that you cannot have the most advanced treatment, because it has not been certified by the bureaucrats who will take fifteen years to approve it.

If government is spending far more than it takes in, the prisoners recoil from cutting back or cutting out any of the bureaucracy. The choice, they assume, is between raising taxes and cutting essential services that people depend on—and that’s no choice at all.

The prison guards, who make it their business to ensure that the status quo is inviolable, have managed to convince the prisoners that this is the best we can do.

The prisoners are not the villains of this drama. They’re the victims, trapped in bad schools, enduring a dysfunctional healthcare system, paying the unnecessarily high price for energy, and suffering under historic unemployment. The prisoners suffer while the prison guards profit.

The prisoners are, however, the enablers of their own captivity. The guards can succeed only with the consent of those who refuse to “truly believe in anything new until they have had experience of it.” They are trapped in the mindset that we can’t do better. Yet if we can break enough prisoners out of that mindset, the guards will soon be overwhelmed by popular demand.

The Breakout Champions

To awaken the prisoners from the spell of their guards is the task of the final group: the breakout champions, those who believe that we can break out. They are often surrounded by people trapped in the past, skeptical about any new idea. This discouraging environment leaves pioneers of the future with “only lukewarm defenders” instead of true champions.

It is up to the champions—to the American people, to us—to be not lukewarm defenders but real advocates. It is up to us to assert that this is not the best we can do, that there is a dramatically better future just ahead, and that we can overcome the prison guards of the past and break out.

If you want to be a breakout champion, this book is for you. In the coming pages, you will read a report from the frontiers of the future. You will see the prison guards—often the self-styled arbiters of “enlightened” opinion—desperately defending the old order and keeping America trapped in the past. Finally, you will learn what we together must do in order for America to break out.

The fight will be to modernize our institutions, our laws, and our regulations so we can see a genuine breakout in our lifetimes. That is the job of the breakout champions. That is the job I hope to convince you to take on.


CHAPTER TWO

BREAKOUT IN LEARNING

Caitlin Pierce is a normal teenager from Arkansas. In May 2013 she graduated from high school at the age of eighteen. The very next week, she graduated from college with a bachelor’s degree. Caitlin was homeschooled and had spent her junior and senior years of high school earning real college credit in courses coordinated through a Texas-based company called CollegePlus. Its average student earns a degree in two years at a cost of about fifteen thousand dollars.1 Like her high school peers who will spend the next four years in college, Caitlin will begin her working life with a degree from an accredited institution. But unlike most of her friends, she won’t be saddled with tens of thousands of dollars in debt. Caitlin will be better off because of the income she will earn during the four years her friends are in college and because of the money she won’t spend over the next thirty years paying off student loans. CollegePlus offered Caitlin a win-win proposal.

Perhaps the most remarkable thing about Caitlin’s achievement is that in 2013, her story is still unusual.

We are on the edge of a dramatic transformation from bureaucratic education to individualized learning. The technologies of communications, information, and learning are evolving so rapidly that they could soon overpower the prison guards of the past, who have been fighting desperately to sustain the education bureaucracy even as it fails to serve our children’s and our country’s needs.

In the last generation, almost everything about how we communicate information and knowledge has changed. The mail we receive from the postal service is most likely junk since important communication now happens by email. We have fewer reasons to go to the library now that we have Kindles and iPads for reading and Google for researching. We don’t buy expensive encyclopedias because an infinitely richer online version, Wikipedia, is free and constantly updated. In fact, expensive encyclopedias are going out of business. Fewer and fewer of us subscribe to print newspapers because we generally read our news online or maybe just absorb it from tweets and Facebook posts.

Everything about transmitting knowledge has changed. Everything, that is, except our schools and universities. The cinderblock classrooms with thirty-five desks and nine-pound textbooks, spiral-bound notebooks and number 2 pencils are still much the same as they were in 1970, or, for that matter, in 1930.

It’s true that most schools and universities now have computer labs, and some even provide student email addresses and class websites, but we have failed to fundamentally rethink learning in a world where information is increasingly free, searchable, and available on demand.

If anyone can learn to play the piano from an application on a tablet propped on the music stand, or take exercise classes on YouTube instead of going to the gym, or even learn online how to build a backyard deck, then why do students today still have to sit shoulder-to-shoulder, staring at chalkboards in stuffy classrooms in order to learn multiplication?

If learning on demand is becoming the norm in the real world, why is education on schedule still the bureaucratic norm?

The prison guards of the past who lead the opposition to change from education to learning have forestalled the kind of transformation we’ve seen in every other information industry.

Despite the layers of prison guards (teachers’ unions, education bureaucracies, state curriculum rules, etc.), a few pioneers are beginning to break through the resistance.

Khan Academy

Ten years ago Salman Khan was working as an analyst for a hedge fund. If you had told him one of his projects would soon receive a $1.5 million investment from Bill Gates, he probably would have assumed you were talking about some creative new financial product.

It certainly would have been hard to imagine Bill Gates funding the primitive web videos that Khan was making in his free time to tutor his younger cousins. Less than a decade later, however, his Khan Academy has grown to encompass almost the entire curriculum from kindergarten through high school in thousands of short online videos. It is one of a handful of pioneering projects that are on the verge of revolutionizing general education.

When Khan began posting his math lessons on YouTube, he thought of them as supplements to the live tutoring sessions he gave to his cousins remotely over the internet. But as he recalled in a talk to the TED conference in 2011, “As soon as I put those first YouTube videos up … a bunch of interesting things happened. The first was the feedback from my cousins. They told me that they preferred me on YouTube than in person.”

At first Khan was perplexed as to why his cousins preferred the recorded videos to the live tutoring. Then he thought about it from the perspective of a struggling middle schooler: “Now they can pause and repeat their cousin, without feeling like they’re wasting my time,” he realized. “If they have to review something they should have learned a couple of weeks ago or maybe a couple of years ago, they don’t have to be embarrassed and ask their cousin.”

Something else surprised Khan about the YouTube videos he had started posting. Although he had made them for his cousins, the videos started getting lots and lots of views. People from all over the world left comments on Khan’s postings telling him they were finally grasping concepts for the first time.

There’s no doubt that the effectiveness of the videos is due in part to Khan’s talent as a tutor and the personality that came through. His disembodied voice is reassuring; it sounds young and upbeat, like he’s smiling as he teaches you math. He also has a knack for simplifying complex concepts—a quality you might not expect from a guy who holds three degrees from MIT and a Harvard MBA.

There is no flashy animation or fancy graphics in Khan’s videos. While he speaks, he writes equations and sketches diagrams on a graphics tablet connected to his computer. Watching the lessons, you listen to Khan as his notes show up on your computer screen. At no point do you actually see him, so your brain spends no time analyzing the subtleties of a human face. Each video is short—about ten minutes—and much easier to digest than an hour-long lesson during the school day.

Khan soon realized these videos were reaching tens of thousands of people. “Here I was, an analyst at a hedge fund,” he recounted. “It was very strange for me to do something of social value. But I was excited so I kept going, and a few other things started to dawn on me.” First, he recognized, “this content will never go old.… If Isaac Newton had done YouTube videos on calculus, I wouldn’t have to!” He was beginning to see how potentially disruptive the technology was in the hands of a good teacher. Millions of students could have access to the best tutor around.
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