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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 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 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.
Still, Khan thought of his videos as a supplement or a remedy for students who had missed something in the classroom. It had not occurred to him, he said, that teachers might adopt his work. To his surprise, however, he began hearing from them. “I started getting letters from teachers.… saying, ‘We use your videos to flip the classroom. You’ve given the lectures, so now what we do is … assign the lectures for homework, and what used to be homework, [we] now have the students doing in the classroom.’”
The “flipped” classroom let students learn at their own pace, repeating material they didn’t understand or jumping ahead when they already knew where Khan was going. Students could then do practice problems (“homework”) independently while at school and get help from teachers—or better yet, peers—when they got stuck.
By 2010, Khan had quit his job at the hedge fund and gone to work full-time on the videos, which had received tens of millions of views. Khan Academy added exercise modules alongside the videos to test students’ understanding. Instead of testing once and moving on regardless of the results, as traditional schools have done, Khan Academy could ensure that each student mastered the important skills before trying to build on them. Once a student got ten questions in a row correct, the academy promoted them to the next lesson.
Khan realized there was a chance to implement this revolutionary model of “flipping the classroom” on a massive scale, making the former financier a co-teacher in thousands of schools.
Within a few years, Khan Academy approached the public schools of Los Altos, California, about integrating the content into their math classes. The schools agreed, “flipping” two fifth grade and two seventh grade classes.
This was a radically different approach to education. At Los Altos, students now worked independently through a long series of Khan Academy lessons as teachers kept tabs on their progress through a dashboard that showed where each child was in the curriculum. Khan Academy flagged students who were falling behind or stuck on particular lessons. Teachers could find out which problems were stumping students without having to ask them to their face what they didn’t understand.
With such rich data about students’ learning, teachers could help clear up targeted areas of confusion or even pair up peers to help each other. The progress they saw exceeded their expectations and challenged much of the traditional approach to education.
“In every classroom we’ve done, over and over again, if you go five days into it there’s a group of kids who have raced ahead and a group of kids who are a little bit slower,” Khan reported in his TED talk. “In a traditional model, if you do a snapshot assessment, you say, ‘These are the gifted kids, these are the slow kids. Maybe they should be tracked differently. Maybe we should put them in different classes.’”
Students using Khan Academy to personalize their learning, however, broke this mold. “When you let every student work at their own pace,” Khan said, “…over and over and over again, you see students who took a little bit of extra time on one concept or the other, but once they get through that concept, they just race ahead. So the same kids who you thought were slow six weeks ago you now would think are gifted.”
Today, anyone can use the free dashboard features that the Los Altos classes developed with Khan Academy, and any parent, teacher, or tutor can sign up as a “coach.” These tools could be a lifeline for millions of children who are trapped in schools that are failing them. The current system passes them through, whether or not they’ve learned the material, and then asks them to build on it the next school year. Khan Academy or pioneering platforms like it could end this cycle of failure. There’s “no reason why it can’t happen in every classroom in America tomorrow,” Khan says.
Khan Academy doesn’t just help rescue students who are falling behind. It also lets exceptional students speed ahead of the rigid, obsolete system that’s holding them back. The Khan Academy website features a note from nine-year-old Harshal, who was bored in school even though he was already two grades ahead. “Now, I can always look forward to doing something that challenges me when I get home,” he wrote. “Right now, I am doing derivatives in Khan Academy, which I never thought would happen.”2
The website now offers more than four thousand videos on topics ranging from calculus to computer science to the Greek debt crisis to art history to American civics—almost all of them still recorded by Khan, though he’s now supported by a sizeable staff behind the scenes. The motto blazoned on the homepage is “Learn almost anything for free.” Six million students visit this virtual school every month.3
Khan himself speaks of the technology as a breakout not just for students in American schools but for people of all ages, all over the world.
Many visitors to Khan Academy are adults who are embarrassed that they need to brush up on skills they don’t have but need in order to get a job. One such student wrote:
I really can’t begin to explain what seeing your site means to me. I’m a 36 year old man who 18 years ago wanted to be an engineer but as I progressed through school I got further and further behind.… As I watched your video explaining your vision I literally started crying because I saw that this is exactly what happened to me, the swiss cheese of the holes in my education added up to an insurmountable wall. I’m now on the way to becoming an engineer and I wanted to let you know that your videos have made a world of difference to me and mean that its possible for me to live a life I want rather than exist in a boring drudgery.4

Khan Academy is helping thousands of persons like this man achieve a better life.
It’s also providing opportunities for people who live in places where they receive little if any formal education. Much of the content has already been translated into other major languages. Salman Khan imagines people on six continents tutoring each other and working together to learn new skills—”a global one-world classroom,” he calls it. A classroom, maybe, with one amazing teacher and thousands of “coaches” to help.
That might sound ambitious for one guy. But if Khan has accomplished so much with the help of only a few friends and colleagues, we may have only begun to see the breakout in learning that he will lead.
Think about the best teacher you ever had. Maybe she was a math teacher who helped you see that you actually could do it. Or maybe she was an English teacher who knew how to interest you in books you’d never have wanted to touch. That teacher probably changed your life. She set you on a path to college. She shaped your interests and your future career. She changed the way you thought about the world.
Imagine if every child in America had access to that teacher or to someone like her. And not just in one subject for one year. Imagine if every child could learn from a teacher like that in every subject, every year of his or her education—if every child in America could learn from the best math, science, English, and history teachers there are.
It would be an education that no money can buy today. But soon it could be available for free to every child in America through a platform like Khan Academy. If it happens, it will be the beginning of a historic breakout.

Not everyone is eager to embrace the possibilities opened up by technology, and not everyone is pleased with Sal Khan and his Khan Academy. In 2011 and 2012, when Khan started getting lots of media attention for his work, including a place in Time’s list of the world’s one hundred most influential people (with a profile written by Bill Gates), the old order’s antennae perked up.
After all, if one guy with a tablet—a guy who professes no special pedagogical knowledge—can become “the world’s teacher” and get millions of students to learn what they never learned before, what have our professional teachers been doing all these years? Perhaps even more threatening, what does it mean for the future of the profession if it only takes one (or a few) people to teach millions of students?
The prison guards of the past took notice and went on the attack.
In the summer of 2012, some teachers turned Khan’s tool of choice, YouTube, into a weapon to use against him. Two math teachers appeared in a video critiquing one of Khan’s lessons as it played on a screen in front of them.5
“Have you heard about this amazing new online teacher called ‘Khan Academy?’” Teacher One says. “This is a guy who’s putting all this content online, who’s supposedly gonna change education.”
“Yes,” Teacher Two replies, “my principal wants to do that.”
“Well I figured we could take a look at one of these videos,” Teacher One continues. “I gotta imagine a guy who’s got this much of a following has to be able to present this.”
“Didn’t Bill Gates give him millions of dollars?” Teacher Two asks. “This is gonna be amazing! Like, the best teaching millions of dollars can buy.”
“Well Bill Gates calls him the best teacher he’s ever seen, so I figure we have a lot that we can learn from this,” Teacher One says sarcastically. “Let me get it started.”
Salman Khan’s voice begins, “Welcome to the presentation on multiplying and dividing negative numbers. . . .”
“Only eight and a half minutes! I usually teach for hours on this,” Teacher Two cracks.
The pair then continue through Khan’s whole video (one plucked from several thousand on the website) and criticize things like Khan’s handwriting (one of his arrows is too curved for their taste—it looks like a letter “d”), his choice of numbers (“l x l” might be taken for “|x|,” the absolute value of x, they say), and the order in which he explained his examples.
At one point, Teacher One laughs at the idea that his students still “would be paying attention at this point.”
The video went viral, racking up tens of thousands of views, generating a Twitter hashtag, and sparking a competition for other teachers to produce similar video attacks on Khan Academy.
It was written up in the Chronicle of Higher Education, Slate, Wired, and the Huffington Post.6
Education Week published a story headlined “Don’t Use Khan Academy Without Watching This First.”7
Khan Academy replaced its video on multiplying and dividing negative numbers with one that addressed some of the complaints, but the criticism that emerged in the subsequent press coverage was more fundamental. Khan, it was said, is all procedures; it does not address deeper concepts in mathematics.
The Washington Post published the most hysterical—and probably the most widely distributed—anti-Khan rant a month later in an article by Karim Kai Ani, “a former middle school teacher and math coach.”8
Kai Ani wrote that the big problem with Khan Academy is that “the videos aren’t very good.” They are simplistic, he said. The way they teach the concept of slope as “rise over run” is terribly damaging, he suggested, because slope isn’t “rise over run” at all—that’s merely a way to “calculate slope.” (Never mind that teachers have taught “rise over run” for generations—largely because, as Khan points out in his response, “Slope actually is defined as change in y over change in x [or rise over run].”)9
It is this kind of sloppiness, Kai Ani argued, that provokes “experienced educators … to push back against what they see as fundamental problems with Khan’s approach to teaching.” The real issue with Khan Academy isn’t the disruptive technology after all. It is Khan.
These experienced educators are “concerned that he’s a bad teacher who people think is great.” They are “concerned that when bad teaching happens in the classroom, it’s a crisis; but that when it happens on YouTube, it’s a ‘revolution.’” The truth is, Kai Ani concluded, “there’s nothing revolutionary about Khan Academy at all.”
Kai Ani and his fellow teachers have a point that the process of solving math problems should be supplemented by conceptual explanation. They might even be right that the cherry-picked video on multiplying and dividing negative numbers was heavy on the process. But that criticism doesn’t fit the work of the Khan Academy as a whole, which includes lessons on cryptography, Baroque art, and black holes.
More to the point, who are these “experienced educators” to call Khan a “bad teacher who people think is great”? Millions of people are voting with their feet because they can tell that they’re learning from Khan what they haven’t learned in school.
It’s a sign of everything that is wrong in American education that the representatives of our failed educational system feel entitled to decide whose teaching meets guild standards while ignoring the actual results with students.
The carping of “experienced educators” is especially hard to stomach in light of the mediocrity (or worse) that prevails in many American classrooms. Even if Sal Khan’s handwriting isn’t perfect or his examples aren’t always bulletproof, isn’t his academy miles ahead of the middling or failing schools that are leaving so many young people intellectually crippled?
One could easily get the impression that the detractors aren’t hostile because they think Khan is a bad teacher at all, but because they recognize he’s a great tutor doing much of their job for free.
Of course, not all teachers have spurned Sal Khan. The schools that have adopted Khan Academy to “flip” their classrooms are a major part of his story.
But the prison guards’ assault on Khan Academy in YouTube videos, education journals, and the Washington Post is not just funny satire.
It is pernicious. The prison guards are trying to kill the future. We know they’re trying to kill it, because they’re not saying, “Gee, what an amazing start for one guy trying to cover the whole curriculum! Let’s make it better together, and then we will really have something.”
No, they’re saying, “You can’t trust this! He isn’t certified. And you don’t understand that you’re not really learning from him. You need teachers in classrooms teaching just the way teachers have always taught. We will not have any of that new stuff here.”
The prison guards don’t want a better version of Khan Academy. And they don’t want their colleagues “flipping” the classroom and rocking the boat. They want to stop any change—end of story.
Not all teachers are prison guards of the past. Thousands of teachers in schools across the country are trying every day to find better ways to do their jobs. But even the most innovative teachers are trapped in an unchanging system that passes along to them unprepared students and expects them to work magic.
Still, as the reaction to the Khan Academy reveals, many of America’s schools are in fact full of prison guards, jealously protecting their own privileges.
The teachers’ unions in particular are determined to impose the failing present on America’s students. They exercise their considerable power to block charter schools, school choice, and other reforms that might give millions of students greater opportunity. They impudently resist competition, accountability, or quality assurance in the education of our children.
Too many teachers protect themselves at the expense of their students, giving up on their mission and turning themselves into prison guards. How else can you explain forcing students to endure a bad teacher for years rather than allowing the teacher to be fired? Or chaining kids to schools that are failing rather than letting them try someplace where they might have a chance to succeed? How else could they oppose paying great teachers more than poor teachers? Or teacher evaluations that reveal whose students are learning and whose are not?
Virtual Charter Schools
Technology has done surprisingly little to change education. The education establishment, by and large, is interested in using technology to augment the existing system—thirty-five kids in a cinderblock classroom—rather than to transform it. Some schools have adopted digital whiteboards and installed video projectors, but they have obstructed the fundamental change that technology makes possible. Writing on a fancy digital screen at the front of a classroom instead of a chalkboard does not solve the problem that half the class is bored and the other half is lost.
A radical innovation that takes up where Salman Khan leaves off is the virtual charter school movement. Like brick-and-mortar charter schools, virtual charter schools are an alternative to neighborhood public schools, but that’s where the similarity ends.
The students in a virtual charter school like Florida’s Virtual Academies or Pennsylvania’s Agora Cyber Charter School don’t climb into a big yellow bus each morning. They head to the family room and log onto their computers. They make their way through videos on dividing with decimals, complete exercises on calculating area, and perform virtual chemistry experiments—all at their own speed, moving quickly through what comes easily and taking more time with what’s difficult. They can access the material at any time of day, so they enjoy a flexible schedule and pace.
Work in schools like Agora or FLVA isn’t all independent, however. Students meet online at set times for classes with real teachers (also working from home) and other pupils. Communicating through microphone headsets, they can attend lectures and participate in discussions.
Students often report that they receive more personal attention from teachers in their virtual charter schools than in their previous schools. The instructors can “drop in” electronically at any time and clarify concepts one-on-one. When they suspect a student does not fully grasp a topic, they call to quiz him a little.
Although virtual charter schools replicate some of the most important features of traditional schools, they can look more like homeschooling than classroom education. Students benefit from their parents’ involvement in the school day. Mom or dad is a “learning coach” who makes sure they’re not playing Angry Birds when they should be discussing Atticus Finch. The coaches are in continuous contact with teachers to monitor their children’s progress. There’s no hiding poor test scores, inattention, or misbehavior from mom and dad.
With this careful guidance from teachers and parents, students in virtual charter schools are free to pursue a radically different education. Students in traditional schools rarely have time for an apprenticeship at a hospital or radio station, but with a flexible schedule and the extra hours a virtual school opens up, these opportunities become real possibilities. It’s easy to imagine groups of online students meeting face-to-face several days a week to build a robot or visiting a different local museum every Wednesday. Others might form teams to publish a magazine or to plant a garden. There is a world of learning opportunities outside the traditional classroom.
More than a hundred thousand10 students nationwide are already attending virtual charter schools like FLVA and Agora. Most of them are powered by software from K12, an online education company that produces thousands of hours of high-quality content in the K–12 curriculum.
Critics of schools like Agora cite below-average test scores and high dropout rates. Brandishing a report that more than half the students at Agora are below grade level in reading and math, they condemn the online model. It’s true that such numbers raise concerns, but the criticism seems shortsighted. Today virtual charter schools attract primarily those students whom the conventional public schools have failed. Many have switched to virtual charter schools after spending years, perhaps even their entire education, in deplorable schools. It shouldn’t come as a surprise that large numbers of such students are below grade level.
This is not to say virtual schools are without any problems. Some teachers have complained about having to handle too many students. Others worry that too many kids are passed through without really understanding the material. No doubt there is lots of room for improvement. The important question is not what virtual charter schools are today, but what they could become tomorrow. The technology won’t always be limited to students who have a parent at home. Someday teachers themselves could look more like “learning coaches.”
The possibilities are exciting. The schools are only beginning to integrate the continuous assessment Salman Khan spoke about, ensuring that every student understands crucial concepts before trying to build on them. Combined with the outside activities that a flexible schedule permits, the individualized structure and pace of the curriculum should make the virtual charter school education uniquely engaging. The almost infinite entertainment options that compete with school for kids’ attention make this a considerable advantage.
Many children these days routinely play games on iPhones by the time they learn to talk. Before they are in kindergarten, they are used to getting the information they want when they want it through a computer or a tablet that talks to them. Three-year-olds will know how to ask Siri to read them Curious George. Long textbooks and dense fifty-minute lectures are going to seem intolerable to those kids by the time they reach sixth grade.
Something will have to change. Computer-adaptive algebra games and an online discussion of The Adventures of Huckleberry Finn at home in the morning followed by an afternoon of building drones with other students sounds like a pretty exciting breakout in learning—and one that has a prayer of holding kids’ attention. It will be even more game-changing if it takes students out of failing schools and matches them with teachers and classmates who can help them succeed.
Like good prison guards, the teachers’ unions are trying to stop this transformation from ever getting off the ground. In state after state, companies like K12 have had to fight costly battles to have the chance to compete. The prison guards didn’t try to make Sal Khan’s math lessons better, and they aren’t trying to figure out how we can improve virtual schools. They’re trying to kill them, depriving millions of students of a potentially better future for the sake of their own privileges. Whatever challenges virtual charter schools face, students in thousands of traditional schools are performing far below grade level and eventually giving up. Yet the unions are suing to keep those schools open. One in four students nationwide does not graduate high school, and in some places the rate is much higher.11 Nearly 40 percent of students in Chicago drop out of school; among African Americans, that number is over 60 percent.12 One out of three fourth graders cannot read, scoring “below basic” on literacy tests. One-third of eighth graders and 38 percent of twelfth graders read below grade level.13 The unions have nothing to boast of, and the prisoners of their schools could hardly do worse in a virtual school.
We haven’t begun to see the real breakout that virtual schools could offer. Their potential to outperform traditional schools is impressive, but the breakout will come only when they integrate the next big leap in education: learning science.
Bror Saxberg and Big Data
If you glanced at Bror Saxberg’s résumé, you’d probably assume that he’s a cloistered professor at an elite university. He holds two bachelor’s degrees from the University of Washington, one in mathematics and one in electrical engineering. As a Rhodes scholar, he received a degree in mathematics from Oxford, and he washed it all down with a PhD in electrical engineering and computer science from MIT, which he earned simultaneously with an MD from Harvard Medical School.
Despite his twenty-four-karat academic credentials, Saxberg is no snob about education. Indeed, he has chosen a career many of his peers from Harvard, MIT, and Oxford might (wrongly) view with disdain. The chief learning officer for Kaplan, one of the largest for-profit education companies, Saxberg is responsible for improving the learning of more than 1.5 million14 students worldwide. I got to know him while working with Kaplan on a series of short courses for NewtUniversity.com.
Google can determine traffic conditions on thousands of roadways by analyzing where millions of Android phones are. The Obama campaign optimized its donation form by live-testing hundreds of variations. Saxberg thinks that “big data”—generated by millions of students online—can likewise transform education.
With the zeal of an entrepreneur, Saxberg talks about presenting every concept to every student in the way that is best suited for that student. He recently tested Kaplan’s approach to preparing students for the logical reasoning problems on the LSAT, which many find particularly tricky. The company had invested heavily in an hour-long video that was loaded with fancy animations to illustrate the problems, but Kaplan’s “learning engineers” (people trained in learning science but applying it to practical problems at scale) thought there was room for improvement.
Using Amazon’s “Mechanical Turk” platform,15 the Kaplan team created a task that directed part of his test group to the hour-long video and then gave them a few of the LSAT questions. The second part of the test group read through a couple of “worked examples”—annotated text versions of how someone solved the problems correctly, shown by Australian learning researcher John Sweller to improve problem-solving—instead of watching the video. A third group got no explanation at all.
For a few thousand dollars, by the end of a day or two of testing, Kaplan had a randomized, controlled study comparing its video approach with a new alternative—approximating research that traditionally would take years and, in traditional university settings, cost tens of thousands of dollars or more. Saxberg’s team quickly discovered that there was little difference between the performance of the students who watched the video and the performance of the students who had no preparation. The video was ineffective.
The subjects who read through the worked examples, however, performed considerably better, and their preparation took only about fifteen minutes, compared with a full hour of video instruction. Kaplan is adjusting its method for teaching the LSAT problems accordingly.
Saxberg’s results reflected what he says science shows about how we learn: the most important factor is usually not the teacher or even the student’s innate talent. “What really makes the difference,” he says, “is deliberate practice.” By and large, people master the multiplication table or factoring quadratic functions the same way they become great basketball players or excellent airplane pilots: many (not all) of the key decisions and tasks need to be practiced and practiced, with feedback, until they are hardwired into their brains. An hour spent watching a video makes little difference, but an extra thirty minutes of practice problems helps dramatically.
Although this discovery, in itself, has nothing to do with technology, it points us to a more technology-based education system, Saxberg argues. An online environment, he told me, enables a “competency-based model of instructional learning rather than a schedule-based model, one based on seat-time.” In such a system, students advance not when the class schedule dictates, but when they have actually learned the material—and they get sufficient practice and feedback, made efficient by technology, for each of them to get there. The same technology, Saxberg said, “enables things like … data-gathering modules and diagnostics that tie into banks of hopefully usefully designed training materials in ways that just weren’t possible before, when you just had to work with an individual instructor who was in your face because there was no other way to get the learning that you needed.”
Like Salman Khan, Saxberg sees the explosive potential for personalized learning. “You can start to track how people are doing and you can speed up or slow down the pace at which you’re giving them examples. There is a lot of great stuff to explore that hasn’t even begun to be explored.”
The sea change happens when you plug tens of thousands of students into such a system, he said. The avalanche of performance data enables those “learning engineers” to observe and test patterns of what is working and what isn’t and for what kinds of students. Which students should have the video feed turned off? Who works best in a small group, and who learns best on her own? Who needs videos or practice types Q, R, and S as opposed to A, B, and C? What happens if you give both Q and B—does performance go up, and is it worth the extra time? For whom?
In a large population—say, a big state education system—educators can quickly gather evidence about the optimal ways to teach their material. “Having a lot of learners that are in a systematic learning environment gives you the potential to do a lot of work,” Saxberg said. “Right now at Kaplan, we are setting up to do … maybe north of one hundred randomized controlled trials each year. We have some courses that have more than a thousand students starting every month. So you think about that: a thousand students starting every month, you should be able to do ten hundred-student randomized controlled trials every single month, so even a single course might get you a pace north of one hundred controlled trials in a year.”
Today, little classroom teaching is based on solid evidence of how students learn most effectively. Computerized learning environments tied in with teaching will finally let educators systematically apply the insights of science to the classroom. “We are applying results that have been around for decades in the world of learning science research,” Saxberg says, “about media and images and texts and the structure of the pieces and how you do some of the feedback and worked examples. Good evidence from laboratories suggests that these things make significant differences to learning, but they are not known or used at scale.” Soon, he says, parents could demand to see the evidence that supports how their children are being taught.
In an online learning environment, you could apply new insights to the entire system, hundreds of thousands of students, just as fast as you discovered what works for various types of learners. If one teacher had an idea for teaching fractions that improves practice results by 5 percent in certain kinds of students, all of them could benefit from it the next week.
We could do all of this today. There is no good reason that every child in America can’t receive the effective education that the analysis of big data makes possible. But how will teachers’ unions react to the data-drenched reforms that Bror Saxberg describes? Judging by their responses to every other proposed reform—teacher evaluations, merit pay, and the abolition of tenure, to name a few—we can expect a fight to the death. The victims, of course, are the students, who will learn less than they need to compete in the modern world.
Saxberg isn’t pointing his fire hose of data at K–12 education, however. Kaplan, after all, runs the world’s second-largest online university. Despite the scorn with which many professors at the “elite” universities view for-profit colleges, Kaplan is in some ways far ahead of them. It has found a way to give people the education and skills they need without breaking the bank. As the pace of innovation will require a workforce of lifelong learners, this is essential. Just as Netflix allows viewers to log on and view what they want on their own schedule, online education enables people with full-time jobs to learn what they need on their own schedule.
Compare online students with those at traditional universities, who take on tens of thousands of dollars of debt to finance their education. What do they get at Harvard or Berkeley for that kind of money? They probably get a professor who views teaching introductory biology as nothing short of purgatory. He is likely to be far more interested in his research into gametogenesis or in his forthcoming appearance on PBS than in teaching college freshmen the basics of plant photosynthesis. There’s a good chance, then, that he will recycle the same PowerPoint he has been using for the last twenty years, reciting the same lecture he has always given, without much thought about whether it’s the “optimal” way to teach the material or not. Even if a few professors are dedicated to the success of their students, the research-based tenure system means they have to regard it as a hobby, not their primary job. In the clearest signal of its bias against teaching, the system rewards the “best” faculty by removing teaching from their workload.
There is a deeper problem as well: “Historically, we conflated being an expert with being an expert on how to teach,” Saxberg told me. “The two are totally different. Experts have been doing their work for decades, often, and 70 percent or more of what they do is done in automated ways by their minds.” Many of them “tend to only teach what they think consciously about, which means they are going to leave out 70 percent of what a novice actually needs to know,” he said. “So this is one of the problems with the current education system, where experts teach the class, and the Nobel Prize winner has no idea how to describe what he knows so deeply, it’s become non-conscious. Nobody quite understands what he just said, nor realizes what has been left out.”
If students are lucky, their professor might hold office hours twice a week. The bolder students can show up to annoy him if they didn’t understand what he said in class, in which case he will patronizingly direct them to the nearest teaching assistant. If that doesn’t help, they’ve got the textbook. (No wonder traffic is so heavy at Khan Academy.)
In contrast to the challenged state of traditional higher education, the nuts-and-bolts approach Bror Saxberg describes is downright refreshing. Unlike Kaplan, America’s elite universities usually have no one whose job is to make sure professors are teaching their courses in the most effective manner. They don’t try to follow their students from course to course and then after college to see if what they learned is helping them to succeed. Where are the “learning engineers”?
Even if Columbia or Cornell did have someone to compare the test scores of Professor Watson’s section of Calculus 101 with those of Professor Price’s section, what could that person do? If he told Professor Price, “You need to do it the way Professor Watson is doing it, since his students consistently score 30 percent higher than yours,” Professor Price would probably tell him to get lost. Everyone in the modern world of higher education understands that lecturing the debt-laden student body is what the faculty does to pay the bills but that it’s a secondary concern at best.
Udacity
Why are Harvard, Princeton, and Yale behind Kaplan and the University of Phoenix when it comes to personalizing their courses or making their lectures available to students at any time of day? Why have they largely failed to adopt competency-based adaptive learning systems so students can set their own pace?
Until recently, the accreditation guild that has fueled much of the student loan bubble protected America’s leading universities from meaningful competition. The average cost of a college education has increased twelvefold, or 1,120 percent, since 1978, according to Bloomberg—four times the rate of inflation.16 In 2013, two-thirds of graduating college students had outstanding school loans, with an average balance amounting to 60 percent of their annual salary.17
For-profit education companies (which are constantly under regulatory assault by the old order) are often accused of churning students through the system and giving them a degree without teaching them much, leaving them burdened with debt they will struggle to pay off. It is often more accurate, however, to level this accusation at traditional “non-profit” universities, including America’s leading institutions of higher education, than at their for-profit competitors. As the work of Salman Khan and Bror Saxberg suggests, this unsustainable model could be on the verge of collapse.
One pioneer working to bring down the cost and improve the quality of higher education is Sebastian Thrun, a vice president at Google and a professor at Stanford. He already has a few world-changing inventions under his belt. He helped create the self-driving cars that have safely navigated six hundred thousand miles of California roads—a breakthrough that I explore in chapter six—and he helped pioneer Google’s Street View technology, which has indexed images of almost every inch of public road in the United States and many countries around the world.
What could prove to be Thrun’s most disruptive project, however, began not at Google but at Stanford. Along with Google’s director of research, Peter Norvig, he taught Stanford’s computer science course on artificial intelligence. The pair decided to offer a version of their course online for free, unsure of how many people would sign up.
Before they knew it, more than 160,000 people from all over the world had registered.
As Thrun recounted to the Wall Street Journal last year, there was just one problem: “I had forgotten to tell Stanford about it.… Stanford said ‘If you give the same exams and the same certificate of completion [as Stanford does], then you are really messing with what certificates really are. People are going to go out with the certificates and ask for admission [at the university] and how do we even know who they really are?’ And I said: I. Don’t. Care.”18
By the end of the semester, twenty-three thousand of the original 160,000 had completed the full course. The best Stanford student was ranked 411.19 The results were stunning to everyone. As Thrun explained it to me, “The fact that we brought twenty-three thousand people to the finish line meant that in this specific quota I taught more people artificial intelligence than all the other professors in the world combined.” Reaction to this remarkable achievement was mixed, however. “To the world, it mostly meant, ‘Wow, we’re entering a new era of education where things become accessible, affordable, and also transparent, and as a result higher quality,’” Thrun said. “To some, it means, ‘Wow, did I just lose my job?’”
Thrun was amazed by the results of his experiment, which became one of the first so-called MOOCs (short for “massively open online courses”). He was so excited by the new possibilities that he cut his work at Google to part-time and founded an education company, Udacity, with the goal of reducing the cost of a college degree by 90 percent. “I think we found the magic formula,” he told me. “That may sound pretentious, but the magic formula for me is high-quality education at scale … I think we owe students a personalized, high-quality experience.”
In addition to a version of Thrun and Norvig’s original class on artificial intelligence, Udacity now offers college-level introductions to computer science, statistics, physics, and psychology, as well as a smattering of more advanced courses. In “Differential Equations in Action,” students discover how to use mathematics to “rescue the Apollo 13 astronauts, stop the spread of epidemics, and fight forest fires.” In another class, students develop sophisticated browser-based computer games.
The most-exciting courses on Udacity are those offered in conjunction with traditional, credit-granting universities. Udacity took a radical step in 2013 when it partnered with San Jose State University in California to offer introductory-level math, computer science, and psychology courses for credit, enabling San Jose students to apply their work toward a real degree. The cost? One hundred fifty dollars for each course.
It was a comment by Bill Gates that motivated Thrun to work with San Jose State. The early Udacity model, Gates said, worked only for extremely self-motivated people, maybe 5 to 10 percent of the learning population, since they had to work independently. “I took this to heart and thought about this,” Thrun said. The San Jose project was his first effort at solving the problem.
“We picked exactly the opposite” of the top 10 percent Bill Gates had in mind, “those students that traditionally are the hardest to reach and educate,” Thrun told me. “We picked inner-city high school students from low-income neighborhoods, and they come with enormous … handicaps. We deliberately even picked a group of students that not only had failed the entrance exam for college in mathematics, but also had failed the subsequent remedial education that they had to undergo to make up for the remedial math. Out of those kids, about 6 to 10 percent can stay in college. So these are basically kids on the way out from college. And we picked those because we wanted to understand how to make education work for everybody.”
The Udacity students at San Jose had an 83-percent finishing rate—including students who had been on the verge of dropping out of college—as opposed to the 5-percent rate in an ordinary MOOC. In each class, unfortunately, no more than 44 percent of students managed to pass the final exam. But considering the pool from which Udacity intentionally drew, this figure suggests possibility: in some courses almost half of the students who were “on their way out” actually passed the class.
Of course, the media didn’t see it that way. I talked with Thrun just days after those results were released and critical stories from all the usual suspects were circulating around the internet. According to the Chronicle of Higher Education, the numbers had been “leaked … to Inside Higher Ed and The Chronicle” by “the California Faculty Association, a union that has been vocal in its criticism of the Udacity partnership.”20
Thrun, however, was upbeat. He had expected they would learn a lot by taking up Bill Gates’s challenge, and they had. In short, they realized that “to be good in math requires more time than is normally given at college.” Students who were already behind needed more flexibility and more time to catch up—which online education was uniquely able to offer—but it was time they didn’t have in this case. They also found that students loved the online model, supplemented by people “on the ground,” and preferred it to traditional classes. That system “was able to really get these kids’ attention and really drive them through the program all the way to the end,” Thrun said.
That same year, Udacity announced a program aimed at a very different group—a partnership with Georgia Tech to offer a master’s degree in computer science for $7,000, beginning to end. That’s a graduate degree from one of the top-ranked computer science programs in the country, and it includes online course content supplemented by a lot of real people who have student contact and help them work through problems.
That kind of competition from Udacity and other online-learning options should put pressure on the higher education establishment, which charges students in the neighborhood of $200,000 for a four-year degree. If Udacity offered enough courses at $150 apiece to constitute a degree, it would cost well under $10,000. An education at that price would be a game-changing opportunity for millions of people who today can’t afford college or who struggle to cope with the debt. It would also have enormous implications for affordable, convenient learning for adults.
In 2013, President Obama announced a government-run, centralized system for rating institutions of higher education that will tie federal funds to a bureaucratic measurement of a university’s “value.” This is a step in the wrong direction. We should encourage more competition from upstarts like Udacity rather than locking the education system into a government formula.
Asked if he was prepared for the resistance of his Stanford colleagues and the other gatekeepers of higher education, Thrun replied, “Someone’s got to do it. I have nothing to lose. We can help get kids access to good education, important education for the nation. People understand America is the country of innovation. We’ve always innovated our way out of crisis. We have to innovate. We can’t be driven by people who are skeptics.”
Thrun is optimistic that projects like Udacity can overcome the opposition of the prison guards in education and offer American students—and for that matter, students all over the world—a real chance to break out. “Online education will way exceed the best education today. And cheaper,” he told the Journal. “If this works, we can rapidly accelerate the progress of society and the world. If you think Facebook is neat, wait five to ten years. So many open problems will be solved.”



CHAPTER THREE
BREAKOUT IN HEALTH
How much would you pay to have a heart attack? How does $45,000 sound—$7,000 out of your pocket and about $38,000 out of your insurer’s? Or diabetes? The average case will run you $9,975 every year. You can have asthma for just $3,300 annually. Other common health emergencies are really expensive: the lifetime cost of surviving a stroke is upward of a hundred thousand dollars. The average case of breast cancer is $128,500.1
If you don’t face these health problems, there’s a good chance you have friends or family members who do. Not one of them was looking to spend his hard-earned money, not to mention years of his life, dealing with an expensive medical problem.
You may be amazed to learn that these prices are not inevitable or immutable. They are a product of a badly functioning system that has gotten away with dramatic overpricing in the absence of competitive markets. The very regulatory system health professionals complain about has in fact been hiding the enormous inefficiencies that make American healthcare unnecessarily expensive.
Dr. Devi Prasad Shetty, a leading heart surgeon in India, charges $1,583 for coronary bypass surgery. The distortions in the American medical system produce a price of $106,000 for the same procedure at the Cleveland Clinic.2 Assume for a moment that the Cleveland Clinic is better. Is it sixty times better?
Dr. Shetty’s achievement is not isolated or accidental. His procedure cost twice as much twenty years ago. Then he set about methodically to eliminate waste and to lower costs so that more Indians could afford it. He now has twenty-one hospitals delivering this kind of care, and he hopes to bring the price down to eight hundred dollars in the next decade.3 There is every reason to expect that the Cleveland Clinic’s price will be even higher by then.
Despite America’s failure over the last four decades to control healthcare costs, however, there is a chance that our medical system will offer better quality and lower costs in the years to come.
In the past few years, the medical world has been rocked by two starkly different approaches to improving patients’ health. You’ve almost certainly heard of the first one, Obamacare, which Americans were promised would help them pay those pricey tabs. This approach comes with lots of bureaucrats in Washington, more regulations, IRS agents to wade through your medical bills, and boards of experts to tell you which treatments you may and may not have. Under Obamacare, the Department of Health and Human Services, the Food and Drug Administration, Medicare, Medicaid, and the rest of the healthcare bureaucracy will take over your doctor’s office. You might get a subsidy to help pay for that forty-five-thousand-dollar heart attack (then again, you might not), but you and your doctor will certainly make fewer choices about your care, while bureaucrats will make more. And by necessity, a large bureaucracy must make sweeping decisions for whole populations at a time.
While you have heard plenty about Obamacare, you might not have heard as much about a second approach to reforming our dysfunctional healthcare system. That’s because it sneaked up on us. While we were debating about insurance coverage and Medicare bills, many of the transformational breakthroughs in medical science that we had long been promised—personalized medicine, treatments based on genomics, and regenerative therapies—approached the stage of development at which they could be offered to average people. These technologies have the potential to give us much longer, healthier lives in a very different world—a world in which diabetes, heart attacks, and even cancer are either completely avoidable or merely short-term inconveniences.
Obamacare’s hyper-bureaucratized and depersonalized approach to healthcare and the new technologies of personalized medicine are headed for a painful collision in the near future. As medicine moves toward treatments that are exactly right for your problems with your body, our system for regulating and paying for healthcare is moving in the opposite direction—taking decisions away from you and your doctor and giving them to “experts” you have never met.
Many of the breakthroughs you will read about in this chapter must clear some technological hurdles before they are ready to transform medicine. When they finally come to fruition, they may look different from what we’re expecting. Other revolutionary technologies are here now, waiting for us to adopt them. What’s clear is that within the next ten years, we could achieve a breakout in health that would have been almost unimaginable even one generation ago. In this new world, the prison guards keeping us trapped in a bureaucratic big-government healthcare system may be the greatest public health threat of all.
Personalized Medicine
If there’s a Moses of medicine, it might be Dr. Eric Topol. During a long tenure as head of the cardiology department at the Cleveland Clinic, Topol led clinical trials for a number of the major drugs on the market today. He was the first person to identify genes related to heart disease, and he is one of the ten most-cited researchers in medicine, according to the Institute for Scientific Information. Topol might be best known, however, for being the first to question the risks associated with the blockbuster drug Vioxx, which was eventually pulled from the market.
Today, Topol is the director of the Scripps Translational Science Institute and a leading thinker about personalized medicine and the future of his field. At the beginning of his book The Creative Destruction of Medicine, he describes what stands between us and a medical promised land: “Beyond the reluctance and resistance of physicians to change, the life science industry (companies that develop and commercialize drugs, devices, or diagnostic tests) and government regulatory agencies are in a near paralyzed state, unable to break out of a broken model of how their products are developed or commercially approved. We need a jailbreak.”4
We can achieve that breakout, Topol writes, by using the last decade’s giant strides in computer and information technology to rethink fundamentally how we do medicine. So far, he argues, “we’ve done virtually nothing to embrace or leverage the phenomenal progress of the digital era.” But the technology will soon enable something revolutionary: “For the first time in history,” he writes, “we can digitize humans.”5
If that language conjures some frightening images of a brave new world, don’t worry. Topol isn’t talking about downloading your brain into the Matrix. But some of his ideas sound almost as fantastic. Within a matter of years, he says, every patient in America could browse his own complete genome on an iPad. For more real-time data, tiny sensors on the skin—or even nanosensors in the bloodstream—could “remotely and continuously monitor each heart beat, moment-to-moment blood pressure readings, the rate and depth of breathing, body temperature, oxygen concentration in the blood, glucose, brain waves, activity, mood—all the things that make us tick.” These data will be available not just for patients in the hospital, hooked up to cumbersome monitoring contraptions, but for everyone at all times, accessible constantly with apps on our smart-phones.6
These breakthroughs aren’t decades away; many of the technologies are here now. An NBC News report in January 2013 showed Topol as he popped a special case onto the back of an iPhone—a case much like the ones many of us use to protect our devices—and handed it to a patient. Within seconds, the man’s fingers touched a pair of metal contacts, and a complete, bouncing cardiogram appeared onscreen. An indicator in the corner counted sixty-six beats per minute. The device, according to the report, cost only $199—the price of just two traditional echocardiograms with a technician.
“I’m used to having an ECG machine hooked up to me, and shaving my chest and putting stickem on there and putting on the electrodes or whatever,” his patient commented. “This is incredible.”
A moment later, Topol used a handheld ultrasound device to examine the man’s heart, a procedure he said would normally take place separately and cost eight hundred dollars. Later, Topol ate a handful of tortilla chips and watched on his phone as his blood glucose level responded, with data transmitted from a postage stamp-sized sensor taped to his abdomen. Any of these data and more, he said, could be monitored by doctors remotely: “You can do blood tests, saliva tests, urine tests, sweat tests—all kinds of things—through your phone.”7
Doctors will have access to all of this information, Topol predicts, plus our whole medical history in one file detailing who we are, biologically. They’ll use it to personalize treatment, monitoring patients who are genetically or constitutionally predisposed to certain problems and delivering custom drug cocktails or targeted treatments as needed. Nanosensors in the blood, for instance, might alert doctors to an impending heart attack. They could respond with precise doses of blood-thinning medication. Other sensors might monitor for early signs of breast cancer in the bloodstreams of patients who are especially at risk, while low-risk women could avoid the frequent screening procedures.
An even more revolutionary change, Topol says, could be that medicine won’t begin and end with a doctor anymore. We could have our own data. And we could harness it in entirely new ways, such as feeding it into apps that will diagnose us automatically—analyzing our ECG for early warning of a heart attack, for example, or applying pattern recognition to an image of our throats, confirming that we indeed have tonsillitis. In harder cases, we might try to crowdsource a diagnosis (perhaps by uploading segments of our personal health data to an internet forum) before we go to a doctor.
The digital era is making the old gatekeepers of information obsolete in almost every field of knowledge, and health information cannot remain an exception forever. It’s not hard to imagine that one day a “Wikipedia for medicine,” using sensor data and genetic profiles uploaded by tens of millions of people, could power a free, computerized version of Dr. House—far exceeding the capacities of even the best diagnosticians today. Such a system could keep much more granular data on treatments and results than is now reflected in clinical trials, allowing your smartphone to give you a more precise prescription than any doctor currently could.
Such intense personalization is the opposite of how doctors practice medicine today, which Topol describes as “maximally imprecise.” In what he calls “imprecise medicine,” doctors take their cues from guidelines issued by insurance companies and government agencies, guidelines that by definition are “indexed to a population rather than an individual.”8 Genomics and the new sensors (what Topol calls “wireless medicine”) are pushing medicine in a completely different direction.
Topol points to Lipitor, one of the most commonly prescribed drugs in the world, as a case study of imprecise medicine’s shortcomings. Advertisements for the drug proclaimed a 36-percent reduction in the risk of heart attack—an apparent triumph over a leading cause of death in the United States. The fine print, however, tells a different story: ‘“[I]n a large clinical study, 3 percent of patients taking a sugar pill or placebo had a heart attack compared to 2 percent of patients taking Lipitor,’” he writes. In other words, for “every one hundred patients taking Lipitor to prevent a heart attack, one patient was helped, and ninety-nine were not.”9
In the days before genomics, wireless medicine, and “big data”—the days when population medicine was the best we could do—it might have made sense to prescribe a drug to a hundred “at-risk” persons on the chance that one of them would be helped. If your doctor warned you that you were at risk for a heart attack, you would want the latest and greatest drug available. And you wouldn’t be satisfied if your doctor tried to reassure you, “But chances are you’ll be fine.” When you’re told you could have a heart attack, you want a prescription.
The medical industry today relies on this type of treatment, prescribing drugs to millions of persons who meet some broad criterion, knowing that a subset of the group will benefit. For the most part, pharmaceutical companies produce drugs that can be dispensed to these large populations. The FDA’s outdated clinical trial standards all but require it. And most doctors consider randomized controlled studies on large populations to be the paragon of evidence-based medicine. After all, they produce genuine statistical proof that at least some patients will be helped, maybe even saved, by a drug—and that is nothing to sneeze at.
But by now we should be doing much better. A decade’s worth of giant strides in science and technology should have made population medicine obsolete. Physicians should be able to identify (using sensors in the bloodstream, for instance) which three of a hundred “at-risk” patients are in fact approaching a heart attack. The other ninety-seven, whom we consider “at risk” but who will never actually suffer a heart attack, should be unhappy about taking a costly prescription that may also have nasty side effects. For those patients, the drug is no good at all. “What constitutes evidence-based medicine today,” Topol concludes, “is what is good for a large population, not for any particular individual.”10
A modern medical system would place a high premium on producing a complete genetic profile for every patient and on integrating as rapidly as possible the personalization, wireless medicine, and cost-saving devices that Topol demonstrated on television more than a year ago. Every patient who is currently taking thousands of dollars’ worth of pharmaceuticals each year would become a walking, breathing, data-gathering medical machine (data that patients, of course, would own). Each person would get the most targeted, customized treatments available. Healthcare, like education, should be moving quickly toward mass personalization.

But since the passage of the Affordable Care Act—Obamacare—our medical system has been heading in the opposite direction. Just as individualized medicine has emerged as a practical possibility, the prison guards in Congress and in the vast federal bureaucracy have seized control of more of our healthcare. The so-called “reform” of healthcare has frozen an already problematic system in the past—and made it worse.
A centralized bureaucratic healthcare system was a bad idea even in the era of “one-pill-fits-all” medicine. It consistently resulted in lower-quality healthcare at a higher price. But such a system is positively deadly in an era when we can customize treatment to each person’s age, height, weight, and gene type, not to mention blood pressure, cholesterol, heart rate, blood oxygen level, and more.
Obamacare takes the population medicine that Dr. Topol bemoans to the extreme. The law gives the federal Department of Health and Human Services authority to determine what, exactly, health insurance will cover. Secretary Sebelius famously exercised this prerogative in 2012 to mandate that all insurance policies include free contraception, but the authority reaches far beyond dispensing birth control. HHS bureaucrats will determine which treatments people get (i.e., what insurance will cover). As the American Spectator reports, the secretary of HHS will “determine what type of insurance coverage every American is required to have. She can influence what hospitals can participate in certain plans, can set up health insurance exchanges within states against their will, and even regulate McDonald’s Happy Meals.”11
Even more grotesquely, the law establishes the Independent Payment Advisory Board (IPAB) to make large cuts to Medicare without Congress’s bearing any political pain. The board will determine what drugs, procedures, and therapies are covered and how much healthcare providers (doctors and hospitals) are paid for them. This board of unelected experts (who, once confirmed, essentially cannot be fired) will have an enormous effect on the medical treatment of millions of Americans on Medicare. And because Medicare is such a large force in the healthcare system, the IPAB will affect how the rest of us are treated as well. One central board of experts making decisions for an entire country on Medicare coverage? This is the epitome of population medicine.
Will Medicare cover the nanosensors that Dr. Topol predicts will warn of heart attacks before they happen? Will it pay for the blood glucose-level monitors for diabetics? Will it cover drugs that are customized just for you? The IPAB experts will decide. All we know for sure is that the board’s ultimate aim is to cut costs, not necessarily to improve care.
In the end, bureaucratic healthcare and population medicine fail for the same reason: the so-called “experts” can never know enough about the needs of individual patients to provide them the best care, so they lump people into large classes and treat them all the same. That is to say, they often give everyone mediocre treatment.
There’s another reason Obamacare threatens the breakout in medicine: its cost, both for people purchasing health insurance and for taxpayers. The House Energy and Commerce Committee recently reported that “consumers purchasing health insurance on the individual market may face premium increases of nearly 100 percent on average, with potential highs eclipsing 400 percent.”12 The Congressional Budget Office now estimates the law will cost taxpayers $1.8 trillion by 2023, double the original projection.13 And that was before the administration announced it would offer subsidies to purchase insurance on the exchanges on what Reuters described as “the honor system” until at least 2015, because the government was incapable of implementing a verification system even three years after the law was passed.14
That cost will come at the expense of some real innovations like the ones Dr. Topol described. To help cover the legislation’s enormous cost, Obamacare includes a tax on medical devices, a tax that the FDA, to no one’s surprise, is now interpreting broadly. The agency plans to treat health-related mobile apps, of which there are already more than a million, as medical devices.15 Smartphone-linked sensors will be regulated and taxed by the federal government. Free nutrition apps, WebMD, and even the Nike FuelBand could be as well if they make medical recommendations.
My friend Dr. Tim Rowe directs the Vertebrate Paleontology Laboratory at the University of Texas at Austin. When I visited recently, he showed me how his team, which used to spend hours extracting fossils from rock and cleaning them, can now simply CAT scan an embedded fossil in its crate, make an exact digital model, and reproduce it with a 3-D printer. The scientists end up with a perfect replica without ever touching the original specimen. (You can watch our conversation about this project at www.BreakoutUniversity.com.)
Tim mentioned in passing that doctors will soon use the same technology on persons who need hip replacements. They’ll CAT scan a patient’s hip, use the imaging to develop a digital model of the bone, and print out a replacement that perfectly matches the patient’s hip joint. The medical applications of 3-D printing had not previously occurred to me, and they illustrate two useful concepts. First, Tim has been using this technology in his fossil lab for more than ten years—in fact, he launched an online database at Digimorph.com in 2002 to distribute his fossil models all over the world for free—yet the technology still has not made its way into most hospitals. Second, getting this clinically proved technology into hospitals will take even longer because of Obamacare. The technology will be regulated by the FDA, and the same machines will be taxed as medical devices.

Obamacare takes exactly the wrong approach to healthcare reform. Instead of encouraging medical breakthroughs, it hinders them and slows their adoption. The story of ten-year-old Sarah Murnaghan vividly illustrates the point. Her suffering is a preview of the cold and impersonal bureaucratic health system that Obamacare is only beginning to usher in.
Sarah was born with cystic fibrosis. By the time she was ten, she was on oxygen virtually around the clock. She desperately needed a lung transplant—preferably a pediatric lung, one suited to her size. Pediatric lungs are only rarely available for transplant, however, and by the spring of 2013, Sarah’s doctors worried that she would not get a new lung in time to save her life. Her doctors decided, therefore, to approve her for an adult lung transplant. They were confident she would do well with a set of adult lungs pared down during the surgery. They added her to the adult transplant list.
Organ transplants are managed by the Organ Procurement and Transplantation Network (OPTN), established by Congress and overseen by HHS, which allocates available organs according to the urgency of a patient’s need and his prospects for recovery. OPTN gave Sarah Murnaghan a high priority, an evaluation that should have put her near the top of the list and virtually assured her of receiving the transplant her doctors said she needed. There was only one problem: Sarah was fourteen months shy of her twelfth birthday, and twelve was the youngest age for eligibility for an adult transplant. When the OPTN system was created a decade earlier, in 2004, the number-crunchers felt there were not enough data to evaluate younger patients—so they were simply excluded from consideration.
The transplant bureaucracy therefore placed Sarah at the bottom of the list despite the urging of doctors at the Children’s Hospital of Philadelphia (among the best pediatric hospitals in the world).
The OPTN policy was practically a death sentence for any child under the age of twelve in need of a lung transplant. No matter how well suited for an adult lung their doctors judged them to be individually, the abstract, population-level transplant bureaucracy would never allocate them an organ until every single patient on the list over the age of 12 had either refused it or received a transplant of their own. The under-twelve exclusion essentially said that because so few children needed new lungs, the children who required them couldn’t have them.
It sounds crazy that official policy would deny medically sound organ transplants to ten-year-old children while giving them to older, less severely ill adults. For Sarah Murnaghan and children like her, however, it was deathly serious. According to a letter prepared by a lawyer for Sarah’s family, 62 percent of the children on the waiting list in 2011 died before they got a transplant, compared with just 26 percent of the adults. If OPTN simply allowed children to be included in the adult rankings when their doctors judged an adult lung transplant medically appropriate, this disparity would have been far less dramatic.
The policy that was senseless and cruel in individual cases was no doubt the product of good intentions. The officials at OPTN, armed with statistics about adult transplants, crafted an algorithm to calculate, at the population level, the optimum allocation of scarce resources. Since the statistical evidence for children didn’t meet their standards of significance, they excluded the group from the scoring algorithm. A policy that made perfect sense to a central bureaucrat whose job was to solve an optimization function left a ten-year-old girl with a dire need of a new pair of lungs and a prognosis for a successful surgery permanently trapped at the back of the line.
In the spring of 2013, Sarah’s lawyer wrote to the HHS secretary, Kathleen Sebelius, asking her to suspend the under-twelve rule. Secretary Sebelius declined to exercise that authority, saying she wouldn’t waive the pointless rule until it could be reviewed by the board of experts at OPTN. But Sarah didn’t have that long to wait. Finally, in an unusual move, a federal judge intervened and ordered the rule set aside. Sarah got her lung transplant, and as her doctors had said all along, the surgery was successful.16
Systems that predictably produce policies like the under-twelve rule and stories like Sarah Murnaghan’s are worse than misguided; they are immoral. They’re flat-out wrong—but increasingly common.
Although Sarah’s ordeal was not a product of Obamacare, it is a preview of the healthcare we can expect if the prison guards have their way. Impersonal and arbitrary bureaucratic rules—far removed from the judgment of individual patients and their doctors—will inevitably produce senseless suffering. The Obamacare law gave federal bureaucrats the authority to write thousands of rules that will determine everything from what treatments insurers will cover and how much doctors are paid to how the government handles your personal health information. And while rationing is unavoidable today with organ transplants, it will spread to other fields of medicine under Obamacare, and federal bureaucrats will continue to make rules as pointless and harmful as the under-twelve rule that almost killed Sarah Murnaghan. Sometimes the pernicious results of this bureaucratic rule-making will not be unintended. Interested individuals, industries, and ideologues will figure out how to influence the rules for their own purposes, regardless of what is best for patients.
The prison guards who write these rules and would like to write more of them argue that we just need to tweak this or that policy or add such and such an agency. They believe problems like Sarah’s can be avoided with more money and more bureaucratic power. But “experts” can never know enough to make medical decisions for thousands or millions of people. The more they try, the more inhuman the health system will become.
Still, doesn’t some public authority have to manage the allocation of scarce medical resources? As Secretary Sebelius pointed out in her comments on Sarah Murnaghan, somebody has to decide who gets a lung (and lives) and who doesn’t (and dies). Within the current system, that might be true. But it doesn’t have to be that way. Pioneers are working to change the current system. A breakout is on the way that could eliminate problems like the one Sarah faced.
Regenerative Medicine
Dr. Anthony Atala is working toward a day when Americans will not die while waiting for an organ donation. He envisions a world, much sooner than you might think, when instead of adding your name to a list and waiting for someone else to die, doctors will simply grow you a new organ—from you.
Atala is one of the world’s leading doctors in the exploding field of regenerative medicine, which focuses on healing or replacing patients’ organs or tissues using their own cells rather than using drugs or relying on organ donations. He is the director of the Wake Forest Institute for Regenerative Medicine, where researchers are achieving remarkable, almost unbelievable, breakthroughs. They are literally growing organs in the laboratory that can become functional in the body.
“Regenerative medicine is exciting because it really has the opportunity not just to manage disease, like a drug would, such as for someone with high blood pressure or diabetes, but really to cure it,” Atala told me. “It really is a totally different approach for medicine.”
The first organs Atala and his team regenerated to be put in real patients were bladders. They started by extracting cells from a patient’s failing organs. Since each person’s cells are unique, they harvested the cells that “knew” how to be part of that particular organ. They put the cells in an incubator that matched the conditions of the human body. The cells began to reproduce, and soon Atala’s team had dishes full of new bladder cells belonging to their patients.
A dish full of cells—even a dish full of bladder cells—doesn’t magically transform itself into a bladder. The cells need a shape to form around. So Atala and his team used a special biomaterial, similar to cloth, to stitch together a mold, or a “scaffold,” in the shape of a bladder. This scaffold would give the loose cells something to grab onto as they cohered into a new organ.
The scientists carefully sucked up some of a patient’s new cells with a dropper and coated the bladder-shaped fabric. Then they returned the scaffold to an incubator that mimicked the conditions of the human body. A few weeks later, laboratory tests confirmed that the cells were attached to the scaffold.
The scaffold was then transferred to the patient’s body, where it continued to develop. Within a few weeks, the biomaterial would dissolve and only the complete, healthy bladder would remain.
This was the first time in history anyone had received a completely new organ grown in a lab. Today, Atala told me, “you have bladders that have been implanted into patients and we now have patients walking around for twelve years with their engineered organs.” But bladders were only the beginning for Atala and his team. They used similar processes to grow replacement urine tubes that were implanted in patients, and today they are working on organs and tissues for more than thirty different areas of the body, including muscles, arteries, blood vessels, heart valves, kidneys, and livers. In some cases they actually “exercise” the moving parts (like valves and muscles) as they grow the tissues to condition the cells to life in the body.
Seeking to advance beyond the slow process of eyedroppers and fabric scaffolds, the team next discovered how to modify a standard inkjet printer, replacing the colored inks with different types of cells. Soon they built more-sophisticated printers and were 3-D printing pieces of bone in the lab as well as muscle and cartilage.
What they’re working on today is even more astonishing. In a TED talk, Atala described the next generation of bioprinters, “where we print right on the patient.… You actually want to have the patient on the bed with the wound, and you have a scanner, basically like a flatbed scanner.… that first scans the wound on the patient, and then it comes back with the print heads actually printing the layers that you require on the patients themselves.”17 Today, Atala’s team is using this combination of scanning and printing experimentally, to treat surface wounds such as severe burns. It’s not hard to imagine that one day similar tools could perform regenerative surgeries on damage inside our bodies.
3-D printers can already do more than just build bones and heal skin wounds. Atala demonstrates a machine that takes a 3-D scan of a patient’s kidney inside his body and digitally slices it up into thin layers. This information is used by a 3-D printer to “print” a prototype kidney by laying down scaffold material along with the patient’s own cells.
Although these prototypes haven’t been tested in humans yet, Atala’s lab already has successfully implanted a mini-kidney in a steer that produced a urine-like substance. “We are growing kidneys in a laboratory right now,” he said. “Miniature kidneys have been implanted into animal models that show that urine can be produced. So these things are real. These kidney structures can be created, they can be implanted, and they can function.”
The breakthroughs that Dr. Atala and others like him are pioneering could lead to the most important advances in medical care in generations. Many of the most difficult, most painful, most expensive, and most lethal health problems could simply cease to exist if we could routinely regenerate organs.
If your kidneys are failing today, you require dialysis, which takes many hours per day. Tomorrow, your doctor may instead print new ones. Today, nine out of ten patients waiting for a transplant are waiting for a kidney. That’s more than ninety-three thousand people. In 2011, almost five thousand people died waiting.18 Moreover, 355,000 Americans are on dialysis,19 therapy that costs taxpayers $20 billion a year. The annual cost of dialysis is a quarter of a million dollars per year per patient, according to Dr. Atala. A lab-grown kidney would be a bargain in comparison and of course would provide an enormous improvement in quality of life.
Are you one of the nineteen million Americans who suffer from diabetes?20 Instead of living with a chronic disease for decades, you could one day get a new pancreas grown by your doctor. Since diabetes costs $245 billion every year, these too might be a bargain.21 Certainly, they’d be lifesaving for the 1,400 people now waiting for a transplant.22
Children like Sarah Murnaghan, too, could simply wait a few days for their doctors to grow new sets of lungs from their own cells instead of waiting for a transplant that might never come. The shortage of organs today is severe. More than 119,000 people are in line for some kind of transplant in the United States. Eighteen people die every day waiting for an organ.23
Many types of cancer, too, could be cured by replacing the affected organs with lab-grown alternatives: lungs, pancreases, breasts, colons, livers, and more might simply be swapped out for non-cancerous versions.
Organ regeneration could eliminate many of the leading causes of death, giving us longer and healthier lives. Like a car in need of maintenance and some replacement parts at 150,000 miles, many persons might keep on going for decades with a little retooling.

There are still many scientific hurdles to overcome before Dr. Atala’s pioneering work results in the mass use of regenerated organs. Atala estimates that most of what he demonstrated is some years away from being ready for prime time. But in addition to the scientific challenges, the process of getting breakthroughs past the FDA is astonishingly slow. We are likely many years away from seeing approvals for most of these therapies under the current regulatory model.
Standards for clinical trials were designed for the pharmaceutical industry, and those standards pose an extremely steep challenge for regenerative medicine. The FDA has major divisions for medical devices and for “biologics” (covering, for instance, vaccines and transplants). But regenerative medicine falls into both of these categories, Dr. Atala told me, which means that “the regulatory path is one that has to fulfill the requirements from both branches, which is really very complex.” (Of course, as we saw in the case of Abigail Burroughs, it’s hard enough to fulfill the requirements of one branch.)
In the trials the FDA currently demands, a company attempting to bring this technology to market would have to pay these huge costs on its own—and not just the cost of the technology. In addition to the extraordinary costs of growing an organ, clinical trials of regenerative medicine would have to cover surgical costs, X-ray costs, hospital costs, and inpatient costs, which are not common with other types of trials.
Testing regenerative medical technologies is not only expensive, it is fundamentally different from testing a pill. For one thing, the results are basically black and white. A new kidney either works or it doesn’t. This is more definitive than a drug test, in which researchers observe patients for months to look for marginal improvements over other products on the market.
In pharmaceutical trials, every pill is identical. That’s what makes the kind of testing the FDA demands statistically meaningful. But with regenerative medicine, as another doctor reminded me, “you’re using the patient’s own cells, so every time you’re creating a product, you’re really creating a different product because it’s unique to that patient.”
Many in the field agree that the FDA’s unreasonable hurdles are keeping medicine trapped in the past, but the same doctor told me his colleagues are afraid to speak up because the agency holds the keys to everything they do. After all, the FDA has to approve every drug and every medical device a company might want to market, and no one wants to make the prison guards angry. They could draw out the process, demand more expensive trials, set impossibly high evidentiary standards, or even leak rumors to tank a company’s stock price.
“We bring in people from industry, and they’re worried to make the FDA upset, so they’re actually afraid of making any suggestions for change,” the doctor commented. “Everyone is afraid that they’re going to get pounced on because they’re making suggestions for change. They have too much riding on the stuff that they’re doing right now, which is under the current regulatory process.”
To avoid the time and expense involved in testing regenerative medicine products under current FDA regulations, many companies are simply fleeing the United States. “Yes, it is accurate that there are other countries where you can go fairly quickly to the clinic and try these technologies,” Dr. Atala said when asked about this. “What you’re seeing is there are many technologies that are being done abroad that are not yet done in the U.S., and that a lot of these breakthrough technologies are being done clinically first abroad rather than in the U.S.”
How quickly could regenerated organs be widely available in the United States? Dr. Atala predicts that some organs could be available “within five to ten years” under a pathway designed specifically for the new field of regenerative medicine. How long will it take under the current FDA? Data shows that the average regulatory path for a pill—just for a pill—from the time it reaches the first patient of a clinical trial to the time it actually gets distributed to the open market is 15.1 years.
It wasn’t always this way, one doctor tells me. “The process used to be short. It did not take fifteen years before. There was a time when the process only took six years. And there was a time when the process went up to eight years. Then it went up to ten years. In the 1990s, it was twelve years. Now it’s fifteen years.”
Nearly a quarter of all products Americans consume are regulated by the FDA. Every single drug and medical device we rely on must pass the inspection of FDA bureaucrats, not to mention nearly 80 percent of our food supply. That’s an extraordinary amount of power for one federal agency.
Americans deserve an FDA that protects consumer safety but also makes sure lifesaving breakthroughs get from our labs to our pharmacies and hospitals as efficiently as possible. That’s far from what we have today. The agency is still clinging to an obsolete, decades-old regulatory model that will drown the strides in regenerative medicine that could enable us to treat kidney failure, diabetes, many cancers, and other diseases with a brief trip to the hospital. Without a major transformation, the FDA will keep American patients trapped in the medicine of the past, probably for decades.
Think that’s an exaggeration? Consider how long it has taken another lumbering federal bureaucracy, the Federal Aviation Administration, to approve Kindles and iPods for use on commercial airplanes below ten thousand feet. Fifteen years after the introduction of the first MP3 players and nearly a decade after e-book readers became widely available, passengers are still prohibited from reading on Kindles or listening to music for much of their flights. In fact, the entire product life of the iPod has come and gone and e-books have surpassed print books as the dominant format for publishing without the FAA’s noticing. There is no evidence to justify the ban on these items; millions of passengers routinely flout the rules with no effect on safety. The FAA simply hasn’t updated its regulations on in-flight electronics since the 1960s. The agency, moreover, is still mired in the effort to convert the air traffic control system from 1950s-era radar to GPS, which has been commercially available for fifteen years and which virtually all passengers carry onboard the plane in their pockets.
The FDA is as slow and resistant to change as the FAA, but delays and rejections of new medical technologies are a matter of life and death. Congress gave the FDA authority to judge the efficacy of drugs, in addition to its original mission of assessing safety, in 1962. Evidence suggests this new layer of bureaucracy caused a dramatic decline in the number of new drugs introduced. The Wall Street Journal’s Daniel Henninger reports, “A 1974 study by University of Chicago economist Sam Peltzman concluded that since 1962 the new rules had reduced the rate of introduction of effective new drugs significantly—from an average of forty-three annually in the decade before the amendments to just sixteen annually in the ten years afterward.”24 That’s a 63-percent decline in the number of new drugs that reached pharmacies in the decade following the agency’s expansion. Delays continued into the next decade. Henninger cites a study from the Tufts University Center for the Study of Drug Development that concluded that nearly three-quarters of the forty-six drugs approved by the FDA in 1985 and 1986 were available earlier in foreign markets, by an average of five and a half years.25
The FDA’s onerous regulations and strict clinical trial standards come at a price. Avik Roy of the Manhattan Institute reports that development costs rose from $100 million per drug in 1975 (2012 dollars) to $1.3 billion in 2005—a thirteenfold increase.26 The bulk of this increase comes from the exploding cost of the phase III clinical trials, which the FDA scrutinizes heavily. In the six years from 1999 to 2005, Roy reports, “the average length of a clinical trial increased by 70 percent; the average number of routine procedures per trial increased by 65 percent; and the average clinical trial staff work burden increased by 67 percent.”27
No wonder we get the one-pill-fits-all medicine Eric Topol laments! How could any company personalize its drug for you if it had to spend hundreds of millions of dollars on a two-thousand-patient clinical trial for the FDA?
Needless to say, startup costs in excess of a billion dollars are a colossal barrier to innovation. Only the very largest pharmaceutical companies can afford to bear them, and they can spend such sums on only a handful of major drugs. It is almost unthinkable that an independent business with a technology like Dr. Atala’s could survive such a process.
Even if the exorbitantly expensive and redundant trials the FDA demands inhibit innovation, aren’t they there to keep us safe? Safety may be the goal, but deterring innovation is deadly. Ronald Trowbridge and Steven Walker of the Abigail Alliance for Better Access to Developmental Drugs (named for Abigail Burroughs, whom we met in the introduction to this book) recount one outrageous example:
Beginning in June 2004, we started pushing the FDA to make Nexavar and Sutent, both highly promising drugs for kidney cancer, available. The agency eventually approved Nexavar in December 2005 and Sutent in January 2006. But that was only after evidence of efficacy so compelling emerged for Nexavar that the trial demanded by the FDA—in which dying kidney cancer patients seeking the drug were being given no other choice (except certain death from their cancer) but to agree to a 50/50 chance of being blindly randomized to a sugar pill—was stopped by Bayer for ethical reasons and the placebo patients allowed to get the drug. The sponsor seeking approval for Sutent was given a similar option by FDA if it wanted its drug approved. About 20,000 kidney cancer patients died waiting for both drugs.28

Trowbridge and Walker cite numerous other delays that denied tens of thousands, sometimes hundreds of thousands, of dying patients the breakthrough drugs that might have saved their lives. Yes, the FDA might grant a handful of these patients the “compassionate use” waiver that Abigail sought, but drug companies themselves are understandably reluctant to go along lest they endanger their billion-dollar investments in tightly controlled clinical trials.
If this is how the FDA handles new pharmaceuticals, what will it do to the transformational new technologies of regenerative medicine? The prison guards could set us back decades. Since the FDA is obviously unprepared to adapt to such breakthroughs and speed them to market as efficiently as possible, the American people should demand the right to opt out of this lethal system. Champions of the coming breakthroughs should be able to bypass the FDA with informed consent. Patients whose doctors advise them to accept a lab-grown bladder or a new heart valve should be able to waive the prison guard seal of approval with a written acknowledgment of the risks. The chances are that many of us will want the breakthrough anyway.
It is true that this freedom might pose a challenge to the old model of clinical trials in which half of the patients get placebos and half get the actual drug. After all, it might be harder to get patients to agree to those odds if they can sign a waiver and be sure that they are getting the breakthrough treatment. But with continuous monitoring, as Dr. Topol demonstrated, and decades’ worth of clinical research data under our belts, it is time to look for more humane models of testing, anyway.
Winning this freedom will not be easy. The Blue Diamond nut company got a taste of the prison guards’ insane jealousy when it received an enforcement letter from the FDA. Blue Diamond’s labels had touted the natural health benefits of some of its products. For instance, one stated, “The omega-3 in walnuts can help you get the proper balance of fatty acids your body needs for promoting and maintaining heart health.” The FDA warned Blue Diamond, “We have determined that your walnut products are promoted for conditions that cause them to be drugs because these products are intended for use in the prevention, mitigation, and treatment of disease.” Blue Diamond walnuts were not only drugs, but they were new drugs that had yet to be approved by the FDA and therefore could not legally be sold. Since the “walnut products are offered for conditions that are not amenable to self-diagnosis and treatment by individuals who are not medical practitioners,” the FDA letter continued, “…adequate directions for use cannot be written so that a layperson can use these drugs [the nuts] safely for their intended purposes.”29 In other words, even if the FDA “approved” the company’s walnuts as a drug, they would require a prescription from a doctor. The company surrendered and changed the labels.
Let anyone who thinks the prison guards will relinquish their power without a fight be instructed.
Americans could soon enjoy longer and healthier lives with personalized medicine and regenerative technology. But the prison guards could delay those benefits by decades. Tens of millions of Americans don’t have that long to wait.



CHAPTER FOUR
BREAKOUT IN AMERICAN ENERGY
After dropping out of high school at the age of sixteen, Andy Turco took work wherever he could find it. Staining decks in the summer and shoveling driveways in the winter, Andy was willing to work hard, but steady employment was difficult to find. He often went months between jobs, and even when working, he earned so little that he was often on the brink of destitution. Surviving was a struggle. Actually improving his life seemed impossible.
That is until he talked to a friend who had recently gotten a great job in a booming industry. For Andy Turco, a personal breakout to a better life was not impossible after all.
It was a pipe dream—an oil and gas pipe dream.
Today Andy makes nearly six figures working ninety hours a week on a drilling rig in the remote town of Williston, North Dakota.1 The story of how Andy and millions like him all across America have achieved a better life thanks to amazing innovations in oil and gas production is a perfect illustration of the great breakout that is possible in America. It begins with a pioneer who ignored conventional wisdom to develop a technological breakthrough nobody else thought possible.
More than thirty years before Williston became a boomtown, President Jimmy Carter held a televised conversation with America, one he warned would be “unpleasant.” Our country, he said, was running out of oil and natural gas. The solution, according to Carter and the conventional wisdom of the time, was for the United States to reduce radically the amount of energy it used.
Laying out a plan to conserve our “rapidly shrinking resources,” the president used the word “sacrifice” ten times. And the energy policy built upon a foundation of pain and sacrifice succeeded in creating just that—gas shortages, high energy prices, and economic stagnation.
All of this suffering was totally unnecessary, but the president and his advisors were prisoners of the past—trapped by a prison guard as dangerous and difficult to defeat as teams of lobbyists or intractable bureaucrats: a false idea accepted as conventional wisdom.
President Carter and most of the energy experts at the time adhered to the “peak oil” idea. The prevailing theory of the time, it stemmed from a 1956 study by M. King Hubbert, who concluded that patterns of production for any finite resource follow a predictable pattern. Hubbert’s model forecast that the United States would reach its peak oil production in 1970 and decline gradually from there.
Many “experts” considered the peak oil theory validated after production indeed reached a plateau in 1970 and began falling steadily after 1985. The problem with the theory of peak oil, however, is the same one that plagues all projections of global disaster and is common to all prison-guard ideas: it fails to account for the breakthroughs by which pioneers solve our toughest problems and create new opportunities.
The peak oil projections did not properly account for the rate of new oil and gas discoveries and improvements in technology for extracting them. The truth was that we still had enormous resources in America—we simply lacked the means to obtain them at a reasonable cost.
In a sense, peak oil and the other theories that put limits on opportunity and growth are pessimistic theories of “peak America.” They can be dangerously self-defeating.
One of the people who understood this was George Mitchell. While the stated policy of the country was to move away from natural gas as a source of energy, this son of Greek immigrants staked his company on a countervailing view—that vast amounts of natural gas were trapped deep underground, just waiting to be safely and economically tapped.
Shale is an extremely dense rock, often between one and two miles below the earth’s surface. At that depth, the rock traps individual molecules of natural gas and oil between its thin layers. Geologists had known this for decades, although they did not appreciate the scale of the resources—and more importantly, nobody had figured out how to extract the oil and gas at a reasonable cost.
Starting in the early 1980s, Mitchell drove his company to develop new technologies for releasing the gas trapped in rock thousands of feet below ground near Fort Worth, Texas, in a geological mass known as the Barnett Formation. Progress was slow and costly. Mitchell’s engineers knew that creating fractures in the shale was the key to extracting the gas. Typically, this involved injecting a fluid into the well at sufficient pressure to push its way into small fissures in the rock below ground, freeing the molecules of oil or gas trapped inside. In fact, developers had been using “fracking” techniques to extract more resources from wells for decades. But nobody had done it on the scale Mitchell had in mind or in such dense rock.
Mitchell’s company spent a decade working to extract gas from the Barnett Shale, but its wells cost much more than traditional ones, and the company ran short on money.2 Then three big breakthroughs changed Mitchell’s fortunes and in the process changed the world.
The first came when an employee at the company suggested adopting a much less expensive fracking technique from a rival company. Instead of pumping a costly gel-based fluid into the rock to create fractures, they used mostly water, combining it with sand to prop open the tiny cracks. The mixture was only about one-fifth the cost of the gel, and it ended up yielding more gas.3
The second breakthrough came soon afterward. A geologist named Kent Bowker suspected that there was much more gas trapped in the Barnett Shale than was thought, but he needed funding for the study. When he brought his proposal to Mitchell Energy, the company president, Bill Stevens, turned him down. Fortunately, Mitchell himself heard about Bowker’s proposal and overrode the decision. The astounding conclusion of Bowker’s study was that there was four times as much gas in the Barnett Shale as previously estimated.4
Finally, Mitchell convinced the Department of Energy to cover part of the cost of an early horizontal well in the area, an impressive engineering feat he hoped would help extract the enormous supplies more efficiently.5 The technique involves drilling a standard well straight down into the dense, high-pressure shale rock, but then rotating ninety degrees and drilling outward almost two miles. Fracking a well that drives horizontally through the thin layers of shale increases enormously the amount of gas that can be extracted from a single point on the surface. Indeed, horizontal drilling can often obtain more gas with one well than a driller might obtain with dozens of traditional wells. This finally made it economical to free the huge resources trapped in the underground shale. The breakthrough technology was better for the environment, too, since fewer surface wells were needed.
After nearly two decades of work, George Mitchell’s vision of extracting natural gas from the Barnett Shale was a reality. It didn’t take long for other energy pioneers to figure out that Mitchell was doing something right. Across the country—in Texas, Louisiana, Colorado, Pennsylvania, Ohio, and New York—they began to apply Mitchell’s innovations to obtain energy in places no one had ever dreamed of trying. Most famously, Harold Hamm and his Continental Resources applied Mitchell’s fracking techniques to get oil from the Bakken Shale in North Dakota, beginning the boom that provided Andy Turco and tens of thousands of others with lucrative new jobs.
More importantly, the breakthrough shattered the peak oil myth, and with it, the excuse for a high cost of energy and the rationale for the painful policies left over from the Carter era. Thanks to the combination of technological breakthroughs and new shale discoveries, by the end of the first decade of the twenty-first century, U.S. production of oil and natural gas was rising for the first time in forty years, and the nation was on the verge of a breakout in American energy.
No Limit
In the years since George Mitchell and Harold Hamm discovered an affordable way to free molecules of oil and gas trapped in rock thousands of feet below ground, we have learned that America’s energy potential is practically without limit. Even while many Americans—especially those in Washington and in the media—continue to claim we are running out of oil, estimates of the supplies we could obtain right here in the United States keep going up.
According to the Institute for Energy Research’s North American Energy Inventory, the United States has 1.4 trillion barrels of recoverable oil and 2.74 quadrillion cubic feet of natural gas—an almost incomprehensibly large supply. To put it in perspective, that’s enough to:
•   Fuel every passenger car in the United States for 430 years

•   Provide the United States with electricity for 575 years at current natural gas consumption levels

•   Fuel homes heated by natural gas in the United States for 857 years6

Half a millennium’s worth of American oil and gas should be enough to put even the most alarmist mind at ease, but even these figures are likely too conservative. Our estimates of recoverable oil and gas reserves increase every few months, and the continual breakthroughs in drilling technology give us access to resources that were once technically or economically unreachable.
Estimates of oil and gas reserves consistently increase once a site is explored. Indeed, officials from the Energy Information Agency have admitted that the agency’s estimates usually prove low.7
In 1977, for example, when production first began in Alaska’s Prudhoe Bay, the official reserve estimates were nine billion barrels of oil. Yet by 2012, the area had produced fifteen billion barrels—66 percent more than expected in the 1970s, and production is still climbing. In 1984 the Minerals Management Service estimated the offshore land in the Gulf of Mexico held six billion barrels of oil and sixty trillion cubic feet of natural gas. Since then, we have produced more than twice those amounts, and production is still climbing.
The most dramatic increases have occurred where technological breakthroughs have magnified our capabilities. For instance, no one used to think that the Marcellus Shale in Pennsylvania, New York, Ohio, and West Virginia held much gas worth extracting. The U.S. Geological Survey estimated as recently as 2002 that the formation had about two trillion cubic feet of recoverable natural gas. Just ten years later, however, the USGS revised its estimate to eighty-two trillion cubic feet—an extraordinary 4,100-percent increase.8 Even this estimate is on the low end. Professors at Penn State and the City University of New York, Fredonia, now estimate that Marcellus could hold an astounding five hundred trillion cubic feet of recoverable natural gas.9
Perhaps the best example of how our understanding of America’s energy resources is constantly changing is how far off the initial estimates of the Bakken Shale in North Dakota proved to be. In 1995, the USGS estimated that the formation held just 150 million barrels of technically recoverable oil. As drilling technology improved and pioneers like Harold Hamm explored further, however, the USGS revised its estimate upward to four billion barrels in 2008—a twenty-five-fold increase. Even that figure pales in comparison to the latest estimate from Hamm’s Continental Resources, the largest drilling operation in North Dakota. Continental now forecasts a whopping twenty-four billion barrels of recoverable oil in the Bakken Formation—160 times (16,000 percent of) the initial estimate.10
Remarkably, the latest estimates of the Bakken may be just scratching the surface. As Stephen Moore of the Wall Street Journal reported recently, the amount of recoverable oil in the formation could exceed five hundred billion barrels as drilling technology continues to improve.11
New oil and gas discoveries and technological breakthroughs are occurring at such an impressive rate that by the time you read this book, many of these estimates will likely be out of date. As Nansen Saleri of Quantum Reservoir Impact put it in a recent interview, in the coming decades we will look back at today as the “initial dinosaurish phase of shale and unconventional resource development.”12
Thanks to oil production from shale, we are truly in a new world of American energy—a world that almost no one expected, but one that offers exciting opportunities for all Americans.
A Better Life for All Americans
We have already begun to see big changes from the explosion of oil and gas potential.
Take, for example, North Dakota, sitting atop the Bakken Formation. The story of Andy Turco, whom you met at the beginning of this chapter, is far from unique. Five years into the Obama presidency, when the national unemployment rate was stuck at around 7.5 percent, North Dakota’s jobless rate was just 3.0 percent, thanks largely to the energy boom.13 Tens of thousands of people with only a high school education have moved to North Dakota for jobs in the industry with starting salaries in excess of a hundred thousand dollars a year.14 NBC News recently reported from Williston, North Dakota, that “there is such a large influx of people that thousands are staying in ‘man camps’—shipping containers converted into housing units for the workers new to town. When more teachers were hired to deal with the rising number of students, an apartment building had to be built to house the new teachers.”15
While other states were struggling with fiscal crises, raising taxes, and cutting services, North Dakota was actually cutting taxes because of the massive influx of revenue from its booming energy economy.
Similarly huge discoveries of natural gas in the Marcellus Shale spurred a wave of growth and opportunity in Pennsylvania, Ohio, and West Virginia, a region that had been written off as the “Rust Belt.” The onetime backbone of American manufacturing had been decimated in recent decades as factories moved overseas, but finally, after many years of decline, new jobs and investments are rushing into the area.
Pennsylvania, one study showed, got sixty-seven thousand new jobs related to natural gas development in 2010 alone, including 23,000 jobs in construction, 13,600 in mining, and 1,900 in hotel and food services. The study found that the “total employment impact” of natural gas development that year was 140,000 jobs.16 Pennsylvania’s Department of Labor estimates that the average salary for jobs in shale-related industries is $73,000 per year—$23,000 more than the average in all industries.17 Meanwhile, one gas well in Susquehanna County has provided more than a million dollars in royalties to the Elk Lake School District,18 and a Dutch petrochemical company recently announced plans to build a two-billion-dollar plant in Beaver County.19
The American energy breakout is not only benefiting the places fortunate enough to produce oil and gas. It is improving the lives of Americans throughout the country. A recent study by IHS Global Insight showed that hydraulic fracturing supported 1.7 million jobs in 2012, including many workers outside the energy industry. This number is projected to increase to 3.5 million by 2035.20
Moreover, it has caused an astonishing drop in the cost of energy nationwide. In 2008, the average price of natural gas was $8.86 per million BTUs. In 2011, it was four dollars. In 2012, it was just $2.75. In April 2012, the spot price for natural gas hit a thirteen-year low at just $1.95, an 80-percent drop from the same month in 2008. By the summer of 2013, the price had rebounded a little to $3.62, but the decline is still staggering.21 It is leading to a lower cost of energy for all Americans and powering a renaissance of manufacturing here in the United States.
The American energy breakout has also made us safer. A record 60 percent of our oil was imported in 2005. Six years later, that figure had dropped to 45 percent thanks largely to new domestic production.22 The Energy Information Agency now predicts that the United States will replace Saudi Arabia as the world’s leading petroleum producer by 2017 and will become a net oil exporter by 2030.23
The geopolitical implications of this change cannot be overstated. For decades the members of the Organization of Petroleum Exporting Countries, many of which are dictatorships, have been able to blackmail Western countries with their power to manipulate oil prices. As oil production in the United States (and Canada) increases, the influence of OPEC falls.
This shift hasn’t been lost on the Saudis. In the summer of 2013, Prince Alwaleed bin Talal warned his country’s oil minister that demand for OPEC oil was “in continuous decline” and that the kingdom’s economic dependence on oil was a “truth that has really become a source of worry for many.”24
“Our country is facing a threat with the continuation of its near complete reliance on oil, especially as 92 percent of the budget for this year depends on oil,” he continued.25
Much of the money the West pays Saudi Arabia for its oil ends up sponsoring some horrible activities. The kingdom is the top funder of Wahhabism, a virulently anti-Western, anti-Christian, and anti-Semitic version of Islam, and Saudi-based “charities” remain one of the top sources of funding for Al Qaeda and the Taliban.26 Thanks to the shale oil and gas breakthrough, fewer and fewer of our dollars are going to support our enemies.
Peak Oil: A Self-Fulfilling Prophecy
The breakthroughs in American energy might already have produced some impressive results, but the broad breakout we could see based on this huge potential is still far from inevitable.
A straight line that runs through the Marcellus Shale illustrates why. On one side of this line, energy companies are paying local residents thousands of dollars per acre for the rights to drill on their properties. Many families have enjoyed huge paydays as the new technology has come online and developers have competed for mineral leases. On the other side of this line, the shale is much the same—full of natural gas just waiting to be released. Above ground, however, the region’s major energy company is packing up and leaving town, abandoning leases it made years ago for as little as three dollars an acre.27
What is this line? It’s the New York–Pennsylvania border. South of the border, Pennsylvania counties are prospering in the fracking revolution, seeing jumps in per capita income of nearly 20 percent since 2007. Their neighbors to the north are shut out of the party by a state government that continues to ban the technology despite ample evidence of its safety.
The artificial restrictions on our energy potential are perhaps most vivid here, but similar prison-guard policies are restricting energy production throughout the country. In fact, a large portion of the resources I have mentioned—the supplies that could fuel every passenger car in the United States for 430 years—are on federal lands owned by the American people. But rather than leasing them for development and putting downward pressure on the price of gasoline, prison guards in the government have kept them under lock and key.
The question of whether America can break out in energy is almost entirely dependent on government policy and not on the amount of oil and gas within our borders.
While oil and natural gas production potential was exploding in the first decade of the twenty-first century, most of our leaders in Washington were oblivious. A full six years after George Mitchell made his big breakthrough, Congress passed legislation to speed the construction of liquefied natural gas terminals for importing—not exporting—the hundred billion dollars per year of natural gas it thought we would need for electricity.
I have to admit that while I was bullish on America’s capacity to produce more oil, it was a while before I appreciated the magnitude of the shale oil and gas revolution. In fact, in my 2008 book, Drill Here, Drill Now, Pay Less, I advocated steps to diversify the ways the United States produced electricity, expecting a shortage of natural gas.
This ignorance of the energy revolution occurring beneath our feet was not limited to Washington. Most energy “experts” were unaware as well. In 2008 the International Energy Agency predicted that the planet’s oil production would begin to decline permanently by 2030. The United Kingdom Energy Research Centre predicted the decline would begin even sooner, by 2020.28 Then in 2010 the IEA announced that we had reached peak oil in 2006 and that crude oil production would flatline until 2030 and then decline. The Institute for Policy Studies summed up this conventional wisdom in an article that declared, “It is the beginning of the end of the Petroleum Age.”29
Even those who rejected the notion that we were running out of oil nevertheless thought we were reaching a maximum capacity of oil production. In late 2007 the Wall Street Journal reported, “A growing number of oil industry chieftains are endorsing an idea long deemed fringe: The world is approaching a practical limit to the number of barrels of crude oil that can be pumped every day.”30
The survival of the peak oil myth long after the fracking and horizontal drilling breakthroughs is a perfect example of the power of the prison guards of the past to embalm bad ideas as conventional wisdom. Worse, it proves that conventional wisdom can become a self-fulfilling prophecy.
Even before the fracking and horizontal drilling breakthroughs, there was mounting evidence that the peak oil model was wrong. While Hubbert had correctly predicted that U.S. production would level off in 1970, his model badly miscalculated global oil production. Hubbert estimated global peak oil to occur in the year 2000 at just under forty million barrels of crude oil per day.31 By 2000, however, the world was already producing 68.5 million barrels per day, and production has continued to rise since then. In 2011, the world produced seventy-four million barrels of oil per day.
So why were the peak oil predictions so far off when it came to global oil production but accurate about U.S. production? Why did U.S. oil production peak in 1970 and then decrease so substantially after 1985? The evidence suggests that federal energy policy based in part on the peak oil model, not dwindling supply, led to decreased domestic production of oil and gas.
While crude oil production in the United States fell steadily from 1985 until 2008 (about when the Bakken in North Dakota came on line), global production rose—growing to over 73.5 million barrels from 54 million barrels. Furthermore, estimates of the oil we could recover in the United States rose steadily—increasing to 166 billion barrels from 143 billion in 1996—even as actual production declined.32 That discrepancy suggests that the forty-year stagnation and then decline in U.S. oil production had more to do with U.S. energy policy than with the amount of recoverable oil in the United States. The government had put so many restrictions on energy development that production collapsed as existing wells were depleted and too few new ones took their place.
In my 2012 book, $2.50 a Gallon: Why Obama Is Wrong and Cheap Gas Is Possible Now, I lay out in extensive detail the many barriers to U.S. oil and gas development. Here are a few highlights (or lowlights, as the case may be):
•   For more than thirty years, the government has banned production in an energy-rich area of the Alaskan National Wildlife Refuge (ANWR) that the EIA predicts could boost our production of oil and gas by 20 percent. The debate about whether to permit drilling for these enormous resources centers on an area that amounts to less than 8 percent of the ANWR and just 0.3 percent of the total land area of Alaska (by far the most sparsely populated state). The ban endangers the Trans-Alaska Pipeline, a vital artery for American energy, which will need to be shut down completely if the amount of oil flowing through it decreases any further.

•   Offshore, the government has imposed de facto moratoriums on energy development. The U.S. Outer Continental Shelf comprises hundreds of millions of acres underneath the ocean. The American people own this land, but the bureaucrats and elected officials in Washington have refused to allow the vast majority of it to be explored. The Minerals Management Service (now the Bureau of Ocean Energy Management) estimated in 2006 that the OCS contains lots of energy resources—86 billion barrels of oil and 420 trillion cubic feet of natural gas—but the true numbers are likely to be dramatically larger.33 Today, however, the government blocks all but 2.4 percent of the area from oil and gas production, while the unleased acreage is ten times the size of Texas.34

•   Onshore, the federal government has drastically cut back on new mineral leases on the American people’s land. In fact, the rate of newly leased federal lands contracted nearly 90 percent to fewer than two million acres per year in 2010, down from more than twelve million acres in 1988. The federal government is far from running out of land to lease for energy production, however. Out of all the undeveloped oil remaining on federal lands, 62 percent is inaccessible, according to a 2011 Interior Department study.35 Fully 91 percent of undiscovered resources on federal lands onshore are either inaccessible or restricted.36 So the drop in leases is due not to a shortage of land to lease but to government policy reducing the number of permits allotted and a bureaucratic process so complicated that energy developers have opted to pursue development on private land. It takes more than three hundred days to get a permit to develop on federal land, compared with just a few weeks in the states where energy production is booming.

This restriction amounts to completely irresponsible management of the public’s land, robbing the American people of jobs and money that could have been kept at home instead of sent overseas. The government is ignoring a huge source of non-tax revenue, too, which could be used to reduce our federal budget deficit. A study by Noble Royalties determined that bringing federal leasing back up to 1988 levels would generate an additional $421.3 billion over the next thirty years. The failure to responsibly develop the natural resources on federal lands is a hidden tax on the American people.37



Apart from outright bans on development and the failure to issue new leases, a regulatory assault spanning three decades has increased the burden on energy producers, making it difficult to develop American resources on either public or private land. In the next chapter, we will see how the aggressive regulatory state, pushed by a movement of “green” prison guards, is fighting with all the means at its disposal to limit the energy future Americans could enjoy. One small example: Excessive regulation is the reason the United States has not built a major new refinery since 1976. Yet without increasing our capacity to refine crude oil into gasoline, all the new supplies that pioneers like Harold Hamm have discovered won’t make it to the gas pump, won’t drive down prices, and won’t create jobs.
My friend Scott Noble, the founder and president of Noble Royalties in Dallas, came up with a useful way to describe the effects of a hostile regulatory regime on energy development (or any other sector of the economy). He calls it “regulate-restrict-destroy.”
Ask yourself if most of the regulations we have seen in this chapter (or indeed, in this book) ensure that an economic activity is conducted safely, or if they are designed to restrict or even eliminate the activity itself.
It’s clear that the effect of U.S. energy policy in the past three decades has been to restrict and destroy energy development rather than enable it to be done safely. The fracking revolution occurred on private lands, avoiding some federal restrictions, but even private development is coming under assault. As we will see in the next chapter, this “restrict and destroy” energy policy is designed primarily to please radical environmentalists, but it was given a veneer of nonideological practicality by the peak oil myth. If we were about to run out of oil and gas anyway, the argument went, then we needed to hasten the transition to new sources of energy. Continued oil and gas development would make that transition harder.
So federal energy policy, which was based in part on peak oil theory, caused the peak oil model to come true—at least for a time. The resulting diminished production, in turn, reinforces the peak oil model and makes it even more difficult for us to break out.
Today, that mindset and the policies it justified are obsolete. The world has changed, and we must break out of the prison of that costly, false idea. But as we are about to see, the prison guards seeking to destroy the breakout in American energy aren’t giving up without a fight.



CHAPTER FIVE
THE GREEN PRISON GUARDS
Restrictions for Reptiles
The University of Texas and the Texas A&M University systems are the beneficiaries of an endowment of $30 billion.1 Among university endowments only Harvard’s is larger. This vast wealth keeps tuition at the systems’ flagship universities, UT Austin and Texas A&M, at about $10,000 a year for state residents.
The university students, professors, and administrators of Texas owe their good fortune to the transfer of a million supposedly worthless acres to the universities in 1883. That land was in a region of west Texas known as the Permian Basin, which a few decades later became the largest onshore oil-producing region in the United States.
The Permian Basin is also home to a tiny brown reptile known as the dunes sagebrush lizard. No more than three inches long, the lizard lived unnoticed in the desert sands until recent decades. Not long after the unremarkable creature was classified as a species of its own in the 1990s, it attracted the keen interest of a small group of academic researchers.
In 2006 and 2007, graduate students and research assistants from Texas A&M’s Department of Wildlife and Fisheries Sciences began traipsing through the dunes, looking for the sagebrush lizards. Their aim, apparently, was to document where the species lived. But actually spotting them was difficult, since they are only about the size of a human thumb and are camouflaged to blend in with their surroundings. The sand dune lizards are flighty, too, known to run away when danger approaches. Even if the lizards were there, it was nearly impossible to find them.2
The graduate students visited twenty-seven sites among the west Texas dunes, and after looking around a bit, spotted the lizards at only three of them. The researchers’ method for determining the presence of lizards—stomping around the dunes and asking, “See any lizards?”—hardly seems a model of scientific rigor, yet it led to a conclusion that the population had declined.
About six months after the group published the results of its “study,” environmentalists in New Mexico petitioned the Interior Department to declare the dunes sagebrush lizard an endangered species.3 By 2010, the Fish and Wildlife Service, relying on the graduate students’ report, proposed adding the reptile to the list of endangered species.4
Species’ populations fluctuate for a variety of reasons, many of them natural and often difficult to identify. But the Fish and Wildlife Service proposal betrays little doubt about what happened to the missing lizards. It devotes 270 words to competition from other species, 430 words to disease and parasites, 470 words to wind and solar development, 700 words to off-highway vehicle use, and 1,200 words to agriculture and grazing in the area. The threat from oil and gas development, however, merits 2,600 words. The report also targets exposure to pollutants, global warming, and changes in the lizards’ habitat, which are all presumably the fault of the oil and gas industry.
“[I]ncreased oil and gas development in the range of the dunes sagebrush lizard, including seismic exploration, has caused direct and indirect effects to dunes sagebrush lizard habitat,” the FWS alleges. “Oil and gas extraction activities have destroyed and fragmented dunes sagebrush lizard habitat and have resulted in population losses.…”5 As evidence, the FWS cites the junk study based on the graduate students’ desert strolls. The proposal deemed the wells, along with the roads, trucks, power grids, and pipelines associated with them, to be grave threats to the species’ continued existence. Furthermore, the listing proposal alleged that geologists’ seismic exploration for oil posed an “imminent threat” to the three-inch lizards.
The Fish and Wildlife Service’s proposal to add the lizard to the list of endangered species was a shot across the bow of the oil and gas industry, noting ominously that more than 50 percent of all the oil production in Texas occurred within the habitat of the sand dune lizard. The FWS extracted “voluntary” conservation agreements from the oil producers that gave the agency far-reaching powers in the areas occupied by the lizard—and even in areas that were not occupied but that the FWS deemed “suitable” potential habitats.
In other words, the federal bureaucracy, citing a bogus threat to a hitherto unknown and unremarkable lizard, claimed sweeping authority over the majority of oil production in Texas. The FWS conservation agreements gave bureaucrats the power to direct the routes and construction of new roads, pipelines, and power lines and to limit seismic exploration of potential resources.
The threat of having their operations shut down beat the oil producers into submission. As Ben Shepperd, president of the Permian Basin Petroleum Association, put it at the time, the federal government’s position amounted to “We will not list the lizard as endangered if you will cede private and state lands to federal control.”6
In June 2012 the FWS announced it would drop its proposal to list the dunes sagebrush lizard as endangered based on the “unprecedented commitments to voluntary conservation agreements” it had won from the oil and gas producers.7 While that may sound like a good outcome, in fact it proves the FWS had abandoned any pretext of scientific credibility for the endangered species list. The agency used its classification authority as a tool for bureaucratic extortion. Why should energy developers accept “conservation agreements” for a species that no evidence shows is threatened? Either the science shows the lizard is endangered, and the bureaucrats must list it, or the science does not show it is endangered, and they must leave private companies alone.
Although the Fish and Wildlife Service has abandoned its campaign to “save” the dunes sagebrush lizard, it hasn’t quit trying to seize control of state and private land. Now it proposes to list the lesser prairie chicken as a threatened species on similar grounds. The birds inhabit large swaths of Texas, New Mexico, Oklahoma, and Colorado, but the FWS argues that the birds avoid the “artificial vertical structures [that] are appearing in landscapes used by lesser prairie chickens.”8 The proposal is full of such innuendo about the energy industry’s effects on the birds, and a “Lesser Prairie Chicken Interstate Working Group” is developing a conservation plan that oil and gas developers could be pushed to adopt.9 No one seems to ask how threatened a chicken that spans at least four states can be.
These stunts by the Fish and Wildlife Service are outrageous because their purpose is not to protect wildlife (no evidence suggests the animals needed protection) but to harass energy developers and disrupt the production of oil. The lizard and the prairie chicken are merely the bureaucratic prison guards’ pretext for attacking an industry they don’t like. This abuse of power corrupts an honorable function of government, the conservation of genuinely endangered species. Sadly, it is not an anomaly in the federal bureaucracy.
In January 2012 the Justice Department filed criminal charges against a number of oil and gas producers in North Dakota for alleged violations of the Migratory Bird Act, originally implemented in 1918. The U.S. attorney for the District of North Dakota, Timothy Purdon, charged the companies in federal court with “taking” several migratory birds found dead on property near their reserve pits. The criminal charges carried fines and, potentially, prison terms.
Continental Resources was charged with “taking” a single Say’s phoebe, a bird the size of a sparrow. Brigham Oil and Gas was charged with taking two mallard ducks. Newfield Production Company was charged with taking two mallards, one red-necked duck, and one northern pintail duck. None of these species is endangered.10
Were the oil and gas developers guilty of a crime because a few birds found their way into the oil pits? Were the deaths so egregious that the Justice Department had no choice but to stand up for avian welfare? Apparently the administration thought so.
Yet as the presiding judge noted in his order dismissing the case, the department evidently felt no such compulsion to crack down on the wind-energy industry, which kills thirty-three thousand birds in its turbines each year. Nor, as the judge pointed out, does the department consider it criminal to erect a building with windows (which kill at least ninety-seven million birds a year), to drive a car (sixty million birds a year), to keep a pet cat (thirty-nine million birds), to operate cell towers (five million), or to fly an airplane (tens of thousands).11 The Justice Department was obviously interested less in defending the Say’s phoebes than in persecuting an industry the administration doesn’t like. Justice—to say nothing of progress—took a backseat to the prison guards’ ideology.
The administrator of the Environmental Protection Agency’s Region 6 (Texas and four adjoining states) was forced to resign in 2012 when his candid description of prison guard tactics was made public: “[T]he Romans used to conquer little villages in the Mediterranean. They’d go into a little Turkish town somewhere, they’d find the first five guys they saw, and they’d crucify them. And then, you know, that town was really easy to manage for the next few years…. [T]hat’s our general philosophy.”12
Bureaucratic despotism—just the model to keep America the world’s most dynamic economy on top in the twenty-first century! It’s not exactly the attitude that the Americans rebelling against King George III intended to instill in a free government of free citizens.
Emmy Award–Winning Lies
The HBO documentary Gasland aired in 2010 with great fanfare. It purports to reveal the environmental havoc that fracking is wreaking on small, hardworking towns across the country. Throughout rural America, the film suggests, evil corporations are injecting poison into the ground, cracking open underground aquifers, and destroying drinking water and surface streams for miles around.
Gasland confirms what lots of cultural liberals on the coasts were already inclined to believe about this fracking they’d heard about. It sounds dangerous, and everyone knows that energy companies are up to no good. In any event, it produces more fossil fuels, which means more CO2 and therefore more global warming. Every polite person opposes it.
“With its jolting images of flammable tap water and chemically burned pets, New York theater-director-turned-documentarian Josh Fox’s Sundance-feted shocker makes an irrefutable case against U.S. corporate ‘fracking,’” raved the Village Voice.13 The film won the Sundance Film Festival’s special jury prize and an Emmy for its director. It was nominated for three more Emmys and an Academy Award.
The most dramatic scene in the documentary depicts the kitchen of a Colorado man who lives in an area dotted by gas wells. Over his sink is a handwritten sign warning guests, “Do Not Drink This Water.” As cameras roll, the man approaches his faucet with a lighter and turns on the tap. The water flowing out explodes within seconds, covering his sink in flames. “I smell hair!” the man says as he withdraws his singed arm. “That one was kinda spooky. That even surprised me, and I’ve been lightin’ that water quite a bit.”
Practically every review of the movie mentioned this scene, usually including photographs of the flaming tap water or a short video clip of the explosion. The New York Times review was headlined “The Costs of Natural Gas, Including Flaming Water,” and the online edition included an excerpt of the scene, with a caption explaining that the film “explores the effects of a type of natural gas drilling on residential water supplies.”14 The Huffington Post included the video, too, under the headline “‘Gasland’ Documentary Shows Water That Burns, Toxic Effects of Natural Gas Drilling” and claimed the faucet clip “shows tap water contaminated with combustible gases from nearby natural gas wells.”15 The scene was so widely distributed and the claim so often repeated that it was probably the first thing many Americans ever heard about fracking.
There is just one problem—the burning tap water had nothing to do with fracking. The investigative journalist Phelim McAleer looked into the claims and discovered that people in the area had known for decades that natural gas contaminated their water, long before fracking began in the region. The methane deposits just below the surface were a common natural phenomenon there. (McAleer later made a film of his own, FrackNation, rebutting Gasland.) When he confronted Josh Fox, the filmmaker, Fox conceded he was aware of reports dating back to 1936 of people who could set their water on fire.16 Even with the methane, moreover, the water is perfectly safe for human beings to drink. But the film discloses none of this information, and in fact blames fracking for the contamination. Gasland’s punch line, the scene millions of people read about, is a lie.
Energy in Depth, the research and education arm of the Independent Petroleum Association of America, has revealed several other deceptions in Gasland. Dead fish shown floating in a Pennsylvania creek, supposedly casualties of fracking, were killed by an algae bloom. The documentary asserts that fracking caused residents of a Texas town to display increased benzene toxins in their blood; in fact, the state had investigated and found normal levels except in smokers, which was expected. Gasland blames fracking for a decline in populations of three “endangered” species. Yet none of the species is endangered, and all are doing fine.17
Even though much of Gasland is simply misinformation, the journalists and reviewers who wrote glowing reviews of the film’s shocking scenes never bothered to check up on the claims themselves. The truth about the methane in Colorado water supplies, for instance, would have been easy to discover. When McAleer, an independent journalist, finally forced the facts into the open, the media’s coverage of the errors did not match the intensity of their original coverage of the documentary. Indeed, many outlets didn’t follow up at all. To this day, many people believe that fracking produces flammable drinking water.
One of the radical environmentalists who colluded with Josh Fox in Gasland was Alfredo Armendariz, then a teacher at Southern Methodist University. Shortly after his appearance in the film, he was appointed regional administrator of the EPA in Texas—the same official who would later resign after comparing the EPA’s enforcement techniques to “crucifixion.”18
The EPA itself has been trying for years to find an excuse to restrict fracking, and on a number of occasions it has come close. In Texas, the agency investigated a case of alleged contamination for more than a year before conceding there was no evidence fracking was to blame. The public face of that anti-fracking campaign, a local homeowner, had produced a widely disseminated video showing flames coming out of his garden hose. The man’s water well, it turned out, had been drilled straight into a naturally occurring gas deposit just below the surface.19 A judge found there were grounds to believe he had, “under the advice or direction” of a local environmental activist, chosen to “intentionally attach a garden hose to a gas vent—not to a water line—and then light and burn the gas from the end nozzle of the hose.” The stunt, the judge theorized, “was done not for scientific study but to provide local and national news media a deceptive video, calculated to alarm the public into believing the water was burning.”20 Nonetheless the scene was included in Gasland II this year.
Complaints that fracking had poisoned the wells of eleven families in Dimock, Pennsylvania, inspired a major Hollywood motion picture, Promised Land, starring Matt Damon and John Krasinski. The film’s anti-fracking activist hero turns out to be a double agent employed by an evil energy corporation to discredit the environmental movement. Curiously enough, Promised Land “was financed in part by a company that is wholly-owned by the government of the United Arab Emirates.”21 The royal family of the UAE, like the environmentalist Left, isn’t eager to see fracking succeed in the United States—but for very different reasons. They’re happy to fund America’s green prison guards if it means we keep buying oil from the Middle East.22 In Dimock, too, the EPA and the state environmental protection department found no evidence of serious contamination and no contamination from fracking.
Perhaps the most high-profile claims of groundwater pollution were in Pavillion, Wyoming, population 231. The EPA’s troubled four-year investigation of the wells there made national headlines, especially when the agency released its draft report in 2011 theorizing, for the first time anywhere, an “impact to ground water that can be explained by hydraulic fracturing.”23 The major news outlets, already primed with propaganda from environmentalists, ran with the story. The Associated Press trumpeted, “EPA Implicates Hydraulic Fracturing in Groundwater Pollution at Wyoming Gas Field.”24 “E.P.A. Links Tainted Water in Wyoming to Hydraulic Fracturing for Natural Gas,” the New York Times reported enthusiastically.25
In fact, the EPA had conducted its test outside of town near a natural gas reservoir. The USGS had noted naturally occurring chemicals in the town’s well water for several decades. Moreover, as Energy in Depth reported, the EPA’s own drilling process for its test wells could have contaminated the results.26
You can imagine the prison guards’ surprise in June 2013 when the agency, after redoing its tests, quietly dropped the case without issuing a final report, “abandoning its longstanding plan to have independent scientists confirm or cast doubt on its finding that hydraulic fracturing may be linked to groundwater pollution in central Wyoming.”27
To date, there is not a single confirmed instance of groundwater contamination resulting from hydraulic fracturing, after hundreds of thousands of wells have been fracked.
Facts Matter
Americans care about the environment. We want clean air and clean water. We want to protect biological diversity and to conserve our country’s natural beauty for future generations. If fracking really is risky, we want to know. But the debate must be based on the facts, and the green prison guards have no interest in a debate like that. Like the teachers’ unions responding to innovations in education, the green prison guards are not interested in making the technology of energy production better or safer. They simply want to kill it. The environmental Left has an aesthetic, not a scientific, opposition to fossil fuel, and the facts don’t matter. They hate it and the industry that produces it.
The Fish and Wildlife Service, the Department of Justice, the EPA, and environmentalists have all launched attacks on energy producers that were intended not to ensure the safe production of oil and gas but to restrict and destroy the industry.
Greenbacks for the Greens
Not every energy company gets the “restrict and destroy” treatment. Some get the “coddle, fund, and protect” approach.
In his weekly radio address of July 3, 2010, President Obama had words of praise for a Colorado solar panel manufacturer, Abound Solar. The company, he boasted, “will manufacture advanced solar panels at two new plants, creating more than 2,000 construction jobs and 1,500 permanent jobs.”
“A Colorado plant is already underway,” the president continued, “and an Indiana plant will be built in what’s now an empty Chrysler factory. When fully operational, these plants will produce millions of state-of-the-art solar panels each year.”28
The president had reason to root for Abound apart from the imagined jobs for Colorado and Indiana workers. The company was one of the administration’s marquee recipients of stimulus money under a Department of Energy loan program for green tech. Interior Secretary Ken Salazar had already visited an Abound facility the previous year. Companies like Abound would produce the “green jobs” that the White House insisted would drive the economic recovery.
The icing on the cake of the Abound deal was that one of its largest investors, the billionaire Pat Stryker, was a major Democratic donor. She gave $50,000 to President Obama’s first inauguration and bundled $87,500 more. She also donated $35,800 to the president’s reelection effort and spent at least $220,000 on other Democrat-affiliated groups in 2012.29 According to the visitor log, Stryker came to the White House in October 2009, before President Obama announced that Abound would receive $400 million in DOE loan guarantees.30 The White House has not disclosed details about the meeting.
Stryker’s relationship with the Democrats was not unusual for a recipient of a Department of Energy loan guarantee. Prologis received a $1.4 billion loan guarantee; the brother of company board member Lydia Kennard bundled at least half a million dollars for Obama in 2008.31 NRG Energy received $3.5 billion in loan guarantees; Arvia Few, wife of NRG executive Jason Few, raised between $50,000 and $100,000 for Obama’s reelection.32 And, famously, Solyndra executives donated more than $100,000 to the president.33
There was, however, one big problem with Abound Solar. Despite the president’s praise, its solar panels were duds. As a source inside the company told the Daily Caller, “Our solar modules worked as long as you didn’t put them in the sun.” Apparently, sources said, “the company knew its panels were faulty prior to obtaining taxpayer dollars … but kept pushing product out the door in order to meet Department of Energy goals required for their four-hundred-million-dollar loan guarantee.”34
The ratings agency Fitch gave Abound a “B” credit rating (“highly speculative”) in November 2010, projecting a 45-percent chance of recovery. The loan was approved the next month.35 In July 2012 the company filed for bankruptcy and within months was under investigation for securities fraud.36 It is left with thousands of “unsellable” solar panels to dispose of.37 Taxpayers will lose tens of millions of dollars.
Why do green energy companies get multi-billion-dollar loan guarantees or millions in grants from the government while other energy companies are attacked by the federal bureaucracy at every turn? Because our leaders are committed to forcing an outdated vision of the future on the American people. The exotic replacements the administration advocates were conceived as solutions to the mythical problem of “peak oil.” These were always expensive alternatives, but when many Americans believed the world was running out of oil, some thought it was pragmatic to develop them.
We know for certain, however, that the world is not running out of oil—in fact, we have more than ever, and the estimates keep going up. Yet the environmental Left’s hostility to the fuel our economy depends on, and their dedication to forcing a transition to boutique alternatives, remains undeterred. They are like devotees of vinyl records or Betamax videocassettes, refusing to give up even though times have changed. There is one important difference, however: the green prison guards have the coercive power of government on their side, and they’re employing it aggressively.
President Obama is not the only one pushing the green-energy vision, but he certainly jumped to the head of the parade. In his victory speech after the 2008 Iowa caucuses, he promised to “free this nation from the tyranny of oil once and for all.”38 Then he went to the automotive capital of the United States and compared “the tyranny of oil” to “fascism and communism.”39 Even as estimates of American oil resources were skyrocketing, he vowed to “end the age of oil in our time.”40
As president, Obama has assumed the role of green prison guard in chief, committed to forcing an expensive and now unnecessary transition to exotic replacements. Harold Hamm, one of the pioneers of the Bakken oil field, had a revealing conversation with the president, which he recounted to the Wall Street Journal’s Stephen Moore:
“I told him of the revolution in the oil and gas industry and how we have the capacity to produce enough oil to enable America to replace OPEC. I wanted to make sure he knew about this.”

The president’s reaction? “He turned to me and said, ‘Oil and gas will be important for the next few years. But we need to go on to green and alternative energy. [Energy] Secretary [Steven] Chu has assured me that within five years, we can have a battery developed that will make a car with the equivalent of 130 miles per gallon.’” Mr. Hamm holds his head in his hands and says, “Even if you believed that, why would you want to stop oil and gas development? It was pretty disappointing.”41

Green energy was a headline feature of the stimulus, a ninety-billion-dollar “investment” that would “save” Americans money.42 The president was apparently taken in by the “green jobs” fad, believing solar panels and wind turbines would drive the economic recovery. In his book The Escape Artists, Noam Scheiber reveals Obama’s “particular obsession” with green energy; the president asked his advisors “week after week” where all the green jobs were.43
Since there was no green energy sector to provide the millions of green jobs they promised, the prison guards set out to create one. They engineered government programs to support handpicked technologies at every step of the production process. And they embarked on this quixotic project at the expense of American taxpayers in the middle of the worst economy since the Great Depression.
If you wanted to launch a green-energy project, $12 billion in grants was available from the Treasury and Energy Departments. You didn’t even have to give the taxpayers—your “investors”—a stake in the company.44
If you needed a commercial loan for your green-tech startup, the government would underwrite it. Obama’s stimulus legislation contained $14.5 billion in loan guarantees from the Department of Energy.45 Of the twenty-six recipients of those guarantees, twenty-two were not even creditworthy, receiving junk ratings.46 Sixteen loan guarantees went to ventures in solar energy, a technology unlikely to be commercially viable after the fracking-induced collapse in natural gas prices.47 This was just one of six federal loan programs for green energy.48
Still need special tax advantages to keep your green business open? You can get tax credits for producing green electricity,49 for making capital investments in green energy,50 for conserving energy,51 and for building energy-efficient buildings.52
Need federal dollars because nobody wants to pay for your green upgrades? You can get up to $3 million in federal grants for “improvements” in rural energy installations.53 You can get up to 50 percent of total project costs for converting “biorefineries” to operate with “renewable biomass.”54 Rural agricultural producers and small businesses can get up to 25 percent of the cost of renewable energy systems to help them “become energy efficient” and “use renewable energy technologies and resources.”55
If you are in the solar energy business and foreign products are cheaper than yours even after all the federal subsidies for you and your customers, the government will give you a boost by hitting the Chinese competition with a tariff of between 24 and 36 percent.56 If you make wind turbines, the government adds a tariff of up to 72 percent on your rivals’ products.57 (How driving up the cost of solar and wind energy equipment advances the wide adoption of green tech is unclear.)
Do you want to export green products abroad? The Export-Import Bank is required to “allocate 10 percent of its annual financing to renewable energy and environmentally beneficial products and services.”58
Does your green company suffer from a shortage of green workers? For this unlikely situation, the stimulus allocated $500 million for training programs to “prepare workers for careers in energy efficiency and renewable energy.”59
Do you need customers for your green tech? Every federal department, including the Department of Defense, is ready to invest in “sustainability.”
Is there no demand for the overpriced power your boutique energy firm generated? Government will simply force consumers to buy it. In thirty-seven states, renewable portfolio standards require electric utilities to get a certain portion of their power from renewable sources. Electric utilities in California, for example, must get 33 percent of the electricity they sell from green sources by 2020.60 The explicit purpose of these standards is artificially to support green-energy providers. Home electricity costs in these states are on average 32 percent more expensive than in states without such mandates.61
Do you make a green consumer product and need a little extra help? The federal government can cut your customers some big breaks. They can take tax credits for 30 percent of a variety of renewable energy systems for their homes.62 The stimulus included credits for homeowners of up to $1,500 for energy efficiency improvements.63 Rural agricultural producers and small businesses can get grants for up to 25 percent of project costs to purchase renewable energy systems.64
In all, the federal government has nearly seven hundred initiatives devoted to supporting a green-energy agenda at an enormous cumulative cost.65 These programs keep Americans trapped in a world of artificial scarcity and expensive energy, and they have failed to produce breakthrough technologies. In fact, the heavy federal involvement in green tech has probably inhibited breakthroughs. By picking certain companies or technologies to be “winners,” the government doomed their competitors to be “losers.” In a normal market, consumers make those choices. They vote with their wallets. The businesses that offer the best value rise to the top. But when the government gives advantages to some companies or technologies not because of the promise of the product but, for example, because of whom the investors know, it distorts this natural process. Bad ideas live on, while good ideas, which can’t compete with their privileged and protected competitors, fail.
Nothing illustrates the catastrophic results of picking winners and losers as well as the Department of Energy’s loan guarantee program, the centerpiece of Obama’s stimulus legislation. The program selected some green companies for federal underwriting on loans worth hundreds of millions, sometimes billions, of dollars. How can anyone compete with that?
A remarkable number of the businesses that received loans were, like Pat Stryker’s Abound, friends of the Obama administration, and the White House was intensely involved in the process of selecting them.
At least some senior officials were aware of the program’s serious flaws. Jim McCrea, who was in charge of credit analysis for the loans, wrote in an email to colleagues, “I really cannot fathom how one figures out whether a loan to a PV [photovoltaic] manufacturer is being made to one that will survive. Everything about the business argues for the failure of many if not most of the suppliers.… All in all in the solar field, I think it is extremely easy to pick losers and I really do not know how to pick winners.”66
This is a man whose job is to pick winners in the solar field!
Lawrence Summers, one of President Obama’s chief economic advisors, apparently agreed with McCrea’s observation. A venture capitalist who was invested in Solyndra wrote to Summers in December 2009, warning, “While that [loan] is good for us, I can’t imagine it’s a good way for the government to use taxpayer money.” As Reuters reported, “Summers agreed that the government is a ‘crappy VC’ (venture capitalist).”67
The government provided assistance to companies that clearly did not need it, harming their competitors while unjustly enriching private investors. In a memo to President Obama, three of his top economic advisors (including Summers) offered Shepherds Flat as an example of a project that “would likely move forward without the loan guarantee.”68 Another company, NRG Energy, received $3.5 billion from taxpayers despite generating more than $9 billion in revenue in 2011.69 It is a Fortune 500 company. Cogentrix received more than $90 million despite being wholly owned by Goldman Sachs.70 Prologis received a $1.4 billion loan guarantee despite revenues of nearly $2 billion in 2011.71 And Ormat Technologies received $350 million despite revenues approaching $450 million in 2011.72
It is little wonder that an industry in which the government arbitrarily determines which companies have a chance and which ones don’t has seen so little of the progress President Obama promised. If the cell phone market operated by those rules, we would never have gotten the iPhone. Indeed, under those circumstances, Steve Jobs would never have bothered to create it. Green tech is no different. The green prison guards are not just holding our oil and gas resources prisoner but their pet industry as well.
A Convenient Excuse
The only way to make solar and other green energy sources economically competitive is to drive up the cost of the abundant and affordable alternatives—oil and gas. Why would anyone pursue policies that amount to economic sabotage? Because, the environmental Left believes, a shift from fossil fuels is necessary to prevent impending disaster from climate change.
The fears that drive this perverse agenda can be fairly described as apocalyptic. A 2013 article in Rolling Stone titled “Goodbye Miami: Why the City of Miami is Doomed to Drown” is representative of what keeps these zealots up at night. From its imaginative perspective of the end of the twenty-first century, the article envisions a parade of catastrophes due to global warming, from highways that “disappeared into the Atlantic” to the dumping of “hundreds of millions of gallons of raw sewage into Biscayne Bay” to storm waters that “took weeks…to recede.” The metropolis we know “became something else entirely: a popular snorkeling spot where people could swim with sharks and sea turtles and explore the wreckage of a great American city.”73
Rolling Stone was far from the first to promote this kind of alarmism. Al Gore’s documentary An Inconvenient Truth features maps depicting the large swaths of the world that will be flooded if we don’t immediately stop using the fuels on which our economy depends.
Proponents of the climate change theory might well be correct that temperatures will increase and sea levels will rise in the future. It is, however, important to be clear about a few points. First, all of the catastrophes the global warming alarmists prophesy are based on computer models that are supposed to simulate how weather works. The predictions of warmer temperatures, the rise in ocean levels, the frequency of extreme weather—they’re all based on computer programs that forecast the weather fifty or even a hundred years from now. But of course, we have no such precise understanding of how the climate works. We know that weather is a mind-bogglingly complex phenomenon, so much so that no scientist would claim to know with any precision what it will be a month from now. (Such a forecast, after all, would be quickly disprovable.) Yet when the time horizon is a few decades out, they are somehow more comfortable with their forecasts.
Climatologists’ computer models have a long history of being spectacularly wrong. In his book Chaos: Making a New Science, James Gleick recalls, “The fifties and sixties were years of unreal optimism about weather forecasting. Newspapers and magazines were filled with hope for weather science, not just for prediction but for modification and control.… There was an idea that human society would free itself from weather’s turmoil and become its master instead of its victim.”74 John von Neumann, the father of modern computing and one of the greatest minds of the twentieth century, promoted this hope in frequent lectures about the promise of computers. With sufficiently powerful machines, Gleick writes, “Von Neumann imagined that scientists would calculate the equations of fluid motion for the next few days. Then a central committee of meteorologists would send up airplanes to lay down smoke screens or seed clouds to push the weather into the desired mode.”75
In reality, even the most advanced computer models fall far short of such precision. The reason, Gleick observes, is that “for small pieces of weather—and to a global forecaster, small can mean thunderstorms and blizzards—any prediction deteriorates rapidly. Errors and uncertainties multiply, cascading upward through a chain of turbulent features, from dust devils and squalls up to continent-size eddies that only satellites can see.”76 Weather forecasters cannot predict the temperature even a few weeks in advance. Yet climate-change theorists are predicting aggregate temperatures to a tenth of a degree at the end of the twenty-first century.77
Global-warming alarmists forget that their models are human creations, vague abstractions trying to predict events in the real world. They are not facts. This was a lesson I learned early in my career. In the 1970s, when I first taught environmental studies, we used the popular book The Limits to Growth. It related how a group called the Club of Rome had developed a computer program and fed all sorts of data about economic growth and natural resources into it, producing predictions of disastrous shortages. There is, however, a principle in computing known as GIGO—“garbage in, garbage out.” Every prediction of The Limits to Growth eventually proved wrong. Every projected shortage was averted. The price signals of a free economy worked. New technology and entrepreneurial creativity created solutions faster than the problems developed.
Another prophet of doom, Paul Ehrlich, achieved fame at about the same time with The Population Bomb, a collection of some of the most stupendous miscalculations ever published.
None of this is to say that the scientists who predict global warming are ignorant or malicious. No doubt they craft the best models they can. But the limits to our ability to understand infinitely complex systems demand a big dose of humility. Indeed, the impermissibility in polite company of questioning the computer models is reason enough to be skeptical. Such hubris is antithetical to the scientific method.
Adapting to Change
Another important point is too often overlooked in the climate change debate. Climatologists are climatologists. They are not political scientists, economists, or engineers. So while they might be able to tell us what the weather will be, they are not the people to tell us what we must do about it. Yet the discussion usually jumps directly from what the “science” says to why we should accept the fantastic remedies prescribed by the environmental Left—which always involve impoverishing the country and increasing government power.
The assumption is that the only reasonable response to an increase in temperature of a couple degrees and a rise in sea level of a few inches is to prevent them from happening—to control the climate and the seas. There is an alternative, however. It’s how human beings have responded to weather and the oceans for hundreds of thousands of years: adapt to it.
When you think of the Netherlands, you probably envision sweeping landscapes dotted with windmills. The Dutch erected thousands of them in the sixteenth and seventeenth centuries. Perhaps you have assumed they built them to grind wheat. Of course, the windmills had agricultural uses, but their main purpose was to pump water—not for drinking or irrigation, but to keep the country dry. About a third of the Netherlands lies below sea level. Without human intervention, much of the country would be underwater, including the entire city of Amsterdam.
The Dutch ingeniously constructed a system of dikes, dams, canals, and drainage ditches to vacate the ocean from their country’s broad plains. The windmills pumped water from low-lying fields into drainage canals. They were the breakout technology of their day.
Much of the country would be under water today if not for the complex system that walls off the sea. Over a period of nearly eighty years starting in 1920, the Netherlands constructed a system of twenty-two giant dams, dikes, and flood barriers. Rotterdam lies twenty feet below sea level, walled off from the water by a pair of massive swinging gates.78 The same basic technique has kept the country dry for more than four hundred years (although there have been a few severe floods). In all those centuries, the Dutch never considered lowering the sea.
Many of the most densely populated places on earth have taken a cue from the Netherlands to expand their available real estate. In 2007, construction crews on the site of the World Trade Center in Manhattan discovered the remains of an eighteenth-century ship. Archeologists determined that it had been hoisted onto the docks that once marked the edge of the island and abandoned there. Soon after, in the 1790s, New Yorkers began extending the city into the Hudson River. “By the 1830s,” Archaeology reported, “the area had been completely filled and the new shoreline lay 200 yards west of its original location at modern Greenwich Street. Over the decades, the earth brought in for the shoreline extension—and the trash discarded there—completely covered up the ship.”79
Indeed, humans have transformed the island of Manhattan dramatically since Henry Hudson discovered it in 1609. The skyscrapers that house the offices of Standard & Poor’s, Morgan Stanley Smith Barney, and Bank of New York Mellon all stand where the river once flowed. Further uptown, what is now Stuyvesant Town and Peter Cooper Village (neighborhoods composed of fifty-six high-rise apartment buildings) would have been sitting in fifteen feet of water in 1609. A huge swath of Chelsea, too—almost everything west of where the High Line is today—would have been under water. The major thoroughfares that run the length of the city, FDR Drive, the West Side Highway, and the Henry Hudson Parkway, would have stood some distance out into the river. Even much of the inland part of the island was a tidal estuary.80 Lower Manhattan’s Battery Park City, about ninety-two acres of land, sprang out of the water as recently as the 1970s.
In Boston, the story is even more dramatic. Most of what is now Boston was under water when the first English settlers arrived in 1630. The Boston Garden, Fenway Park, Faneuil Hall and Quincy Market, the Prudential Building, and Copley Square would all have been under water in the Puritans’ Boston. In fact, the city’s residents have been pushing back the sea almost since the town was founded. A massive landfill project beginning in the early 1800s cut the top off of Beacon Hill to begin filling in the Back Bay. Over the century, Bostonians continued to bring in earth to extend the shoreline, dramatically altering the city’s shape by 1900. The Boston area’s natural contours are completely unrecognizable on a modern map.81
It’s impossible to know whether the computer models’ projections of slightly warmer temperatures and slightly higher seas will turn out to be accurate over the course of our century. But it is easy to see that many of the worst catastrophes the global-warming alarmists forecast—such as Miami’s or Manhattan’s turning into Atlantis—will never come to pass. That’s because even if the models prove correct, human beings won’t sit idle while the sea level climbs a few inches. We’ll adapt, just as we have for centuries.
Anyone who thinks the next breakout is inevitable should consider the fanatical determination of today’s green prison guards, who would impose trillions of dollars in taxes and regulations in their quest to keep the planet’s climate from changing.



CHAPTER SIX
BREAKOUT IN TRANSPORTATION
The Pain of Gridlock
The unbearable commutes that many of us endure ten times a week are powerful testimony to the American work ethic. Given the traffic congestion that brings many of the nation’s cities to a halt twice a day, it’s remarkable that America’s drivers don’t snap.
One of the senior members of our staff recently moved with his family to Richmond, Virginia, from a home near our office just outside Washington, D.C. Several days a week, he now makes the trip to Washington for work. Without traffic, his drive of about eighty miles would take an hour and a half on I-95. But the highway from Richmond to Washington is never without traffic. As our last meeting of the day wraps up and he checks Google Maps on his iPhone, the line tracing his commute frequently has turned deep red (indicating standstill traffic), and the estimated trip home is well over four hours. Anyone who has ever been to Washington knows that the city saves its worst gridlock not for Congress but for the city’s drivers.
The gridlock epidemic extends far beyond our nation’s capital. It clogs cities from coast to coast. A CBS News report last year quoted an Atlanta man who described a daily commute that would probably be illegal if inflicted on Guantanamo detainees: “I live about thirty-two miles west of my office,” he said. “The entire drive takes anywhere from one to two hours each way. What makes it brutal is that the road seems to drive directly at the sun. If you are not prepared, this sun can be literally blinding. When cars turn towards the sun, traffic comes to a screeching halt. Many are unprepared, which leads to wrecks and slowdowns. Going home, the entire process is repeated as the sun going down makes traffic a nightmare.”1
Millions of Americans endure these monstrous commutes every day. The average commute in San Francisco is thirty-two minutes each way. In Boston, it’s thirty-three minutes. In New York, thirty-nine minutes.2 For 3.2 million of us, the drive to work is more than ninety minutes. And 16.5 million drivers, or 12.5 percent of all commuters, leave home before 6:00 a.m.3 Much of this time is spent at a standstill or alternately accelerating and slamming on our brakes, coffee sloshing back and forth in its cup holder. In 2009 the average American spent thirty-four hours sitting in traffic congestion. That adds up to $87.2 billion in wasted fuel and lost productivity—$750 per traveler. In big cities with large commuting populations, it was even worse: seventy hours a year lost to congestion in Los Angeles, sixty-two in Washington, fifty-seven in Atlanta.4 Breaking out of the gridlock prison would be an enormous improvement to the quality of life of millions.
The hours behind the wheel can be more than an inconvenience, as well. Each year, forty thousand Americans die in car accidents, and two million are injured—a number equivalent to the population of Houston.5 Car accidents are the leading cause of death for Americans under thirty-five. There’s a good chance that driving a car is the most dangerous thing you do regularly, even if you don’t think about it.
Ending those traffic deaths—not to mention traffic gridlock—would be almost as big a breakthrough as curing breast cancer or preventing heart attacks. But it would mean making the biggest changes to the automobile since the Model T Ford.
The Self-Driven Future
When we left Sebastian Thrun, the Google vice president and founder of Udacity, he was working to undermine the education establishment and bring a high-quality college degree to the average American for less than 10 percent of the current cost. But you may recall that Udacity is only the latest of Thrun’s potentially world-changing projects. The first Stanford course he offered online, which attracted 160,000 participants, was on artificial intelligence. Thrun has spent much of his career on AI and machine learning, and he began working on a variety of self-driving automobiles for competitions run by the Defense Advanced Research Projects Agency (DARPA) after he arrived at Stanford in 2003.
The DARPA Grand Challenge, as the agency called it, sought to jump-start the development of genuinely autonomous vehicles in the hope of converting a large portion of military ground forces to drone vehicles. As the Defense Department was reminded during two ground wars in the Middle East, resupply convoys, emergency medical evacuations, and intelligence or forward observation missions can be a dangerous business. Indeed, many of the casualties in Iraq and Afghanistan have been inflicted on supply convoys traveling through hostile territory. DARPA is eager to take human beings out of these perilous tasks.
When Thrun began working on Stanford’s Grand Challenge entry in 2004, DARPA had already held the first off-road race through the barren, sometimes mountainous landscape of the Mojave Desert. No team had managed to make it more than seven and a half miles down the 150-mile course. The 2005 race followed a similar route, and the Stanford team, led by Thrun, entered a modified cobalt blue Volkswagen Touareg R5 that they called Stanley (not exactly a Humvee but true to Thrun’s German roots). The team equipped Stanley with GPS, a camera, five laser rangefinders, and a radar system, all of which fed data into six computers in the trunk. These machines, running custom software, drove the car.6
Although it was up against sturdier off-road vehicles, including a number of Humvees and a sixteen-ton, six-wheeled Oshkosh truck, Stanley was the front-runner almost from the beginning of the race. DARPA staggered the start times in order to give each vehicle some space, but little more than halfway through, the organizers had to push the pause button on Stanley for several minutes (briefly suspending both the SUV and the clock) because it was getting too close to Carnegie Mellon’s entry, a bright red Humvee called H1ghlander. Less than six minutes after Stanley resumed the race, it caught up with H1ghlander again, and again DARPA officials paused the vehicle—this time for even longer. Eventually, five and a half hours into the race, DARPA paused H1ghlander so Stanley could pass. The Stanford team won first place, finishing in just under seven hours.7 Four other teams finished as well, including Carnegie Mellon (where incidentally, Thrun had helped lead the Robot Learning Laboratory before joining the faculty at Stanford).
Five vehicles driving autonomously through 130 miles of desert mountains marked a sharp improvement over the first race, in which the competitors barely got out of the gate. But it was still a long way from street-ready. As anyone who has ever driven a car understands, the real challenge is dealing with everybody (and everything) else on the road. In the 2005 race, the robots didn’t have that problem at all; the DARPA officials had paused them whenever they came close to another vehicle. Nor had they faced any of the other hazards that human drivers routinely navigate, like fallen branches, bicyclers, joggers, or children chasing balls into the road.
In 2007, Thrun and his team at Stanford entered the DARPA Urban Challenge, which took autonomous driving from the desert to a fake town, a much more complex course, complete with traffic, stoplights, traffic signs, and various hazards. For this more forgiving terrain, Thrun and his colleagues used a blue Volkswagen Passat wagon called Junior, which they equipped with fancier sensors capable of composing a detailed model of the car’s surroundings (including, now, moving objects). Competitors now had to handle intersections, roundabouts, merges, one-way roads, parking spots, encounters with other autonomous cars (some of which were liable to do strange things), and more. DARPA rules permitted vehicles to stop and analyze a given situation (as a human driver might occasionally do) for no more than ten seconds.8
Competing vehicles had to complete a set of tasks within six hours while other competitors were also on the road. DARPA scored the teams not solely on time but also on how well the cars handled the various trials thrown at them. Six teams finished the day, and Stanford’s Junior earned second place (this time edged out by Carnegie Mellon). The Passat’s average speed was 13.7 mph.9
The DARPA challenges had provided proof of concept, showing that autonomous cars could eventually become smart enough to handle many of the complex tasks of driving on civilian roads. But there was still a long way to go between the controlled test course, even of the urban challenge, and the chaotic California roadways.
Thrun met Google cofounder Larry Page through the DARPA challenges, and after the race Page approached him about coming to work for Google on some groundbreaking projects (including Street View). Thrun accepted. “Google is run by exceptional, visionary leaders with very deep technical curiosity and an ambition and a calling that goes way beyond organizing the world’s information,” Thrun told me of his decision. “It became clear that with the work we did at Stanford University, in my lab…there was an opportunity to fundamentally transform society.”
It made sense to go to Google, he said, because the challenge of self-driving cars is “not an automotive problem, it’s not an engineering problem in the classical physical, electronic, or mechanical sense. It’s really a problem in terms of computer science, and Google is really one of the leaders in the world on that, with a scale of computing and staffing that was hard to get at any university.”
Thrun assembled a team of twelve engineers, including some of the people who worked with him on the DARPA challenges.10 Soon, they were loading up Toyota Priuses with LIDAR sensors and trunks full of computers. They began testing the cars on public streets, with human drivers behind the wheel in case they needed to take control of the car in a dangerous situation. Early on, human intervention was common. “In the beginning,” Thrun said, “we were able to drive maybe in the order of ten miles between critical incidents.” The more they tested the cars, the more unexpected situations they encountered and programmed the cars to handle properly—when people ran out into the street, for instance, or when a driver in front of them suddenly changed lanes.
In fewer than three years, the team had advanced and tested the technology far more thoroughly than anyone knew. In October 2010, Thrun took to Google’s official blog to announce:
We have developed technology for cars that can drive themselves. Our automated cars, manned by trained operators, just drove from our Mountain View campus to our Santa Monica office and on to Hollywood Boulevard [more than 350 miles]. They’ve driven down Lombard Street, crossed the Golden Gate bridge, navigated the Pacific Coast Highway, and even made it all the way around Lake Tahoe. All in all, our self-driving cars have logged over 140,000 miles.11

That’s greater than the lifetime of an average car. By the summer of 2013, the cars had driven themselves more than six hundred thousand miles, virtually without incident. “Our work is focused on building cars that can drive anywhere by themselves, any street in California,” Thrun told the TED conference in 2011. Video shows Google’s car deftly dodging deer, joggers, tollbooths, people crossing the street, and bad drivers. The car had advanced so far beyond the 13.7 mph average speed of the DARPA Urban Challenge that other drivers hardly took notice of it. And instead of needing human intervention every ten miles, Thrun told me, “now we are at fifty thousand miles, which is the equivalent of four years of human driving.”
Still, that’s not quite enough for Thrun, who wants to get the technology so perfect that human beings could sleep behind the wheel and cars could drive themselves with nobody inside. “I want to get to a point where we vastly exceed human safety,” he said. “To the point where we feel confident that we can drastically reduce traffic fatalities before we launch it.”
Now that Google, a search-engine company, has achieved the greatest breakthrough in automobiles since the internal combustion engine, essentially as a side project, the legacy car companies are racing to catch up. Toyota, Nissan, BMW, Audi, and Volvo have all demonstrated prototype self-driving cars of some capacity, although none seems to have matched Google’s performance. One thing is certain: now that Thrun and his fellow pioneers have created the technology, Americans are going to want it—from whatever manufacturer can provide it.

If we have self-driving cars, how will we use them? If the millions of Americans who spend nearly an hour each day commuting to and from work have anything to say about it, we’ll probably want to start by taking a bite out of traffic congestion.
“Congestion” is a relative term. It might be hard to believe, but at the height of rush hour, vehicles occupy only 6 percent of the space on our highways. Think of an egg carton with only one egg in it. But with human drivers, that’s as close as cars can safely travel. Each year, highway use increases by about 3 percent, so the roads are nearing their limit, and we’re stuck in gridlock.
If cars could be packed more tightly on our roads, Thrun points out, we could double or even triple highway capacity. Fitting three cars into the space that now holds one would be the equivalent of adding four lanes to a two-lane highway. With self-driving cars, we could achieve that density, since they are constantly alert and they can react instantaneously. By the time they reach the market, moreover, they’ll probably be able to talk to each other—pinging the cars behind them with notices to slow down or speed up. The SARTRE project in Europe, an effort that includes Volvo and Ricardo UK as partners, has already demonstrated a “convoy” system of car-to-car communication that allows a lead truck to direct a train of cars following closely behind. (The configuration also yields substantial fuel savings—up to 21 percent—because of the decreased wind-resistance.)
Just as self-driving technology would let cars drive closer together, it would also allow them to travel much faster. Greater density at greater speeds could virtually eliminate the problem of traffic, even with no new roads. (The question remains how we can achieve these benefits fully if highways have a mix of traditional cars and self-driving cars. The solution might be roads reserved for self-driving vehicles, just as many states now reserve certain lanes or highways at peak hours for “high-occupancy vehicles.”)
Self-driving cars could do something even more important than eliminating traffic congestion—they could be dramatically safer. If they eliminated the overwhelming majority of accidents, we could make them out of lighter materials and substantially improve fuel economy. Self-driving cars could transform the lives of elderly and disabled persons, as well, giving them previously undreamed-of independence. Drunk driving would become a thing of the past.
Self-driving technology would revolutionize the shipping industry—businesses like UPS and FedEx, as well as long-haul trucking. Many shipping routes would no longer require drivers, and they could operate around the clock.
In 2013 I visited Caterpillar, which has been working with the Robotics Institute at Carnegie Mellon University on a self-driving truck for mining and construction sites. These are huge industrial devices, two stories tall and carrying loads of four hundred to five hundred tons. In an open-pit or strip mine, a self-driving truck could work seven days a week, twenty-four hours a day apart from time for routine maintenance. In some remote, high-cost areas, a self-driving truck could save up to a million dollars a year. Caterpillar is not alone in the quest for self-driving trucks. Rio Tinto is buying 150 self-driving trucks from Komatsu. Oshkosh Defense is building the TerraMax self-driving truck for the Defense Department. These developments are happening now.
The taxi business, and any business that relies on professional drivers, will face major disruptions. (This is one more example of why we will need a 24/7 online adult learning system for people displaced by technological change to learn new skills and new capabilities.)
It might be less obvious that adding self-driving capability to cars could similarly disrupt the automotive manufacturing industry. But the big automakers could be looking at a fundamental challenge to their business model. Today, the average American family owns two, maybe even three, cars. If your family is typical, every one of your cars sits idle in the driveway or in a parking lot twenty-two hours or more a day. That’s a lot of downtime for some very expensive equipment, but it’s often necessary because mom needs to drive to work, dad needs to drive to work, and the teenage kids need to drive to school and their babysitting jobs.
When families have genuinely self-driving cars, however, they may find that one is enough for the whole family. It ferries the kids to school at 7:30 while mom and dad get ready for work. It returns home by 8:00, departs with mom and dad at 8:30, drops dad off at work by 8:45, and mom by 9:00. If dad has a lunch meeting downtown, the car is waiting for him by noon, ready to shuttle him into the city. The commute home is fast and leisurely, and both parents are enjoying a quiet dinner by 7:00, while the car runs to pick up the kids from soccer practice.
If vehicles can get from place to place on their own, they can spend more time doing what they’re made for and less time sitting in the driveway. But if millions of families that need three cars today will soon only need one, it will be a big hit to the auto industry’s bottom line.
That might only be the beginning of the disruption, however, because if cars can really move autonomously from point to point, there’s no reason for them to have any downtime at all. Maybe you will participate in a network of self-driving cars, like Zipcars that drive themselves, and simply pay as you go. When you need to make a trip to the grocery store, you will summon a car using your smartphone, and in minutes it will roll up outside, ready to take you. You will leave for work every morning at 8:00, and a car will always be there waiting for you. And because there are no drivers to pay and the entire fleet can stay busy constantly, the cost of such a service could be extraordinarily low.
In fact, participating in a shared self-driving car fleet would likely be a better choice for almost everyone than financing a $25,000 car. Lawrence Burns at Columbia University’s Earth Institute studied the potential for shared self-driving car systems and concluded that in a small city like Ann Arbor, Michigan, such a service would be 90 percent cheaper than car ownership, wait times for a vehicle would average about twelve seconds (two minutes at peak times), and only 15 percent of the city’s current number of cars would be needed. In a place like Manhattan, Burns concluded that rides in a self-driving car fleet would cost about a dollar per trip, compared with $7.80 per trip in yellow cabs. The service could use the smallest vehicle necessary for a particular journey: if you’re riding uptown by yourself, it’s much more efficient to take a two-seater.12 Who would have thought the personalization of mass transit could make it cheaper, too?
For longer trips, bus service might become more personalized and flexible. If twenty people in your neighborhood were going to New York today, along with five people in the next town over, the self-driving bus could pick you up at your house.
With new apps, you could send your own car to pick up dry cleaning or get take-out food, to refuel or recharge in its free time, to find the nearest open parking spot and wait there, or to pick you up for appointments on your calendar. A commenter on my Facebook page imagines parental controls that will let her children use the car for approved destinations. Pizza delivery, school buses, police cars, ambulances, and trash collectors could all benefit from customized artificial intelligence in self-driving vehicles.
The widespread availability of cars dramatically changed the American landscape following World War II. Entire towns grew up dependent on the automobile but offering affordable family homes with yards and one-car garages. Suburbs, drive-in movies, McDonald’s, A&W Root Beer, and Disneyland owed their success, or even their existence, to the automobile. The car became a symbol of freedom—a liberating machine for tens of millions of Americans. People could live in the country and work in the city. They could haul around their kids and their kids’ friends. They could take weekend jaunts to the beach. They could pull trailers and take their families to the Rocky Mountains. The car made life richer. As Thrun told me, “I believe the car as an invention had a bigger impact on the twentieth-century society than any other invention—I think more so than television—cities look different, work looks different, social relationships look different, almost everything has been impacted by the car.”
Self-driving cars have the potential to accomplish a transformation of the same magnitude. They will create unimaginable new opportunities for work and leisure, further shrink our sense of distance, change our landscape, and free up the useless hours we currently spend driving a car or sitting in traffic.
Imagine that you could roll out of bed at 5:30 in the morning and climb into the self-driving car that had just pulled up to your home. You could drift back to sleep as the car whisked you to work in the city a hundred and fifty miles away (less than an hour-and-a-half trip at 120 mph), waking just as you arrived around 7:00. Imagine that you could work throughout your evening commute, opening up time at home to spend with your family.
This scenario sounds like something from the life of a chauffeured celebrity or a Fortune 500 CEO. Some of it sounds impossible even for the superrich. But millions of average Americans could soon be living in such a world, finally liberated from the excruciating commute they once made every day.

All of this could happen. The technology Sebastian Thrun and others are pioneering could allow us to break out in transportation. Google engineers today are commuting to work in self-driving cars. Theoretically we could all start using them by 2020. But that almost certainly won’t happen. The technological challenge of designing Priuses that drive themselves pales in comparison with the legal slog it will take to clear the way for their use. We can work our way through the thousands of regulations that stand in the way of the breakout in transportation, but if we can’t overcome the prison guards who will emerge to delay the disruptive technology, it could be decades before we fully enjoy the breakthroughs that are here today.
The first and most obvious barrier is liability law. Who will be responsible if a self-driving car gets into an accident? The owner? The passengers? The manufacturer? A software vendor? What if the owner knew of a faulty sensor but did nothing? There are hundreds of hard cases that today’s liability system is poorly equipped to handle.
The only states that have legalized self-driving cars formally—Nevada, California, and Florida—still require a human operator to remain at the wheel, attentive and ready to take over at an instant’s notice. The laws don’t even allow the person in the driver’s seat to read while the car does the work. Unmanned cars are out of the question right now. Depending on the state, these requirements reduce the technology to a fancy form of cruise control.
Even if we could work out the complicated liability problems, hundreds of other federal, state, and local laws could stifle a real breakout. In many states, for instance, dense convoys of self-driving cars would violate tailgating laws. In addition to American laws, there are international laws to deal with, like the Geneva Convention on Road Traffic. All of these regulations alone could delay the availability of fully self-driving cars for decades.
If the challenge were simply the bureaucratic headache of sifting through outdated laws and rewriting them, at least we’d know what we had to do. But the legacy automakers and dealers, the Teamsters, the transit unions, the taxi drivers, the rental car companies, local law enforcement (which profits from traffic tickets), and others will not give up without a fight. Many of these prison guards, powerful interests whom self-driving technology threatens, will undoubtedly try to use the thicket of existing laws and regulations—and to erect new ones—to keep us trapped in the past. A struggle taking place today in the taxi industry is a preview of the fights to come.
Uber and Out
Ridah Ben-Amara was sitting in his Lincoln Town Car in downtown Washington, D.C., just before 9:00 on the crisp morning of January 12, 2012, when the iPhone on his dashboard buzzed to get his attention. Ridah was a livery driver filling his spare hours by picking up jobs for the fast-growing company Uber, which allows customers to summon black-car service using their smartphones and charge the trip to their accounts, no cash exchanged and no tip required. The iPhone’s GPS dropped a marker on the map where his customer—labeled “Ron”—was waiting. As Ridah approached the pick-up location a few minutes later, his phone called Ron to tell him his Uber ride was arriving.
Ron got into the backseat and directed Ridah to the Mayflower Hotel on Connecticut Avenue, a popular breakfast spot for the city’s elite. Ridah made his way through the capital’s infamous rush-hour traffic and pulled up in front of the Mayflower. Ron got out of the car quickly and was gone. The fare would be charged automatically to his credit card, so there was no money to exchange. It was a typically seamless Uber transaction.
Until officials from the District of Columbia Taxicab Commission surrounded Ridah’s car, demanding to see his taxi license and proof of insurance. “Ron,” it turned out, was Ron Linton, the D.C. taxi commissioner. Washington’s taxi companies weren’t happy about Uber’s new service, which was quickly gaining popularity and luring customers away from their dingier, less reliable, and cash-only cabs. Linton, after publicly declaring Uber to be illegal, took it upon himself to launch a “sting” operation against the company—which was operating openly and, it said, within the law.13
As the Washington Post reported, Linton’s DCTC goons proceeded to slap Ridah with $1,650 in fines for four supposed violations: “Not holding a chauffeur license, driving an unlicensed [taxi] vehicle, not having proof of insurance and charging an improper fare.” The Post quoted Linton’s accusation that Uber’s “improper fare” violated “a city law that says limousine trips must have a fare set in advance; Uber’s system uses time-and-distance metering.… Linton said Ben-Amara refused to cite him a fare before the trip began. ‘What they’re trying to do is be both a taxi and a limousine,’ Linton said. ‘Under the way the law is written, it just can’t be done.’”14
It just can’t be done. That’s an epigraph that should be carved over the entrance of every bureaucratic prison of the past in the country.
Linton followed classic prison guard tactics in using his interview with the city’s paper of record to warn potential Uber drivers that they could be next: “It kind of serves as a message to the others that are doing this, they’re not going to be immune,” he warned.
Ridah Ben-Amara was an early casualty in what has become an ongoing war between Uber and the D.C. Taxicab Commission, which enjoyed the support of the city council. Over the next year and a half, this alliance of prison guards sought to impose on Uber a minimum fare that was five times that of a taxi, to disqualify vehicles less than 3,200 pounds (targeting Uber’s hybrid cabs), to require credit-card processing through the meter (which Uber’s cab partners could not do), to require the company to share data about its rides with the DCTC every twenty-four hours, and to ban any operator with a fleet smaller than twenty vehicles (many Uber drivers work independently).15 These proposals were intended to undermine Uber’s operation in the District. Most were defeated after aggressive grassroots campaigns organized by Uber. (The company has been remarkably successful at harnessing its loyal customer base to defend itself politically.)
Uber has faced the same fight in nearly every city it has entered. Prison guards in city governments and taxi commissions consistently abuse their power to protect the taxi companies from competition. In New York, regulators forced Uber to shut down taxi service last year, and lawsuits from the city’s livery companies have complicated its efforts to return.16 In Las Vegas, Uber ran up against a regulation that established a forty-dollar minimum rate for all livery services.17 In Chicago, the taxi companies sued Uber for trying to “cash in on [their] good name” and for allegedly confusing customers (though Uber said it had received no complaints).18 The Boston suburb of Cambridge said the company could not use GPS to meter rides until the National Institute of Standards and Technology set technical guidelines for the ubiquitous location service (which is accurate to within a couple of feet).19 Uber’s vocal customers defeated most of these efforts as well.
Uber has been the most prominent challenger of the taxi monopoly, but the prison guards have been equally vicious in trying to stamp out similar startups like Hailo and SideCar. FlightCar, a service that allows travelers at the San Francisco airport to rent their cars to incoming visitors while they’re away, was hit with a lawsuit in June for failing to comply with all the regulations that apply to the big rental car chains like Hertz and Avis.20
Tesla, the luxury electric car company started by PayPal cofounder Elon Musk, is under regulatory assault in a number of states for trying to sell its cars directly to consumers over the internet rather than through dealer franchises as the major car companies do. The Wall Street Journal reported: “The focus of the power struggle between Mr. Musk and auto dealers is a thicket of state franchise laws, many of which go back to the auto industry’s earliest days.… Dealers say laws passed over the years to prevent car makers from selling directly to consumers are justified because without them auto makers would use their economic clout to sell vehicles for less than their independent franchises.”21
In other words, the dealers want to protect the regulatory privileges that allow them to charge customers (us) more than is necessary. Tesla’s attempt to sell its cars directly over the internet (or through company-owned stores) broke the prison guards’ rules, so they’re trying to kill it.
You might have noticed that Uber actually operates a lot like the shared fleet of self-driving cars I described earlier—customers summoning the vehicles with their smartphones and being picked up a moment later. In fact, take away Uber’s drivers, add some sensors, and stuff a few computers in the trunk and you’ve pretty much got the model. And in Ron Linton and his taxi commission, the prison guards have their model too.
Stalling Out on Innovation
Once industry pioneers perfect the software for self-driving cars, which Sebastian Thrun estimates could happen within a couple of years, they will also have to get past the most imposing prison guard in the automotive industry: the National Highway Transportation Safety Administration (NHTSA, pronounced “nit-suh”), which regulates cars, trucks, motorcycles, and anything else on the road. Every vehicle must obtain the NHTSA seal of approval before it can be sold to the public.
“Most people have no idea of all the aspects of the car that are controlled by federal regulation one way or another, and innovations that are stymied on cars for one reason or another,” says Robert Norton, a former assistant general counsel for Chrysler. Norton spent much of his career negotiating with NHTSA on behalf of the auto companies, including stints affiliated with each of the American Big Three. Most recently he was chief class action and vehicle regulatory counsel at Chrysler, a position that for seven years gave him a close-up view of how federal regulators kill innovation.
Consider the relatively small detail of a car’s headlights. “Headlights on cars were originally mandated to be round,” Norton told me. “When the industry wanted to make them square for a while, when that was in vogue, they had to go in and say, ‘Mother may I?’ and give NHTSA very specific details about exactly how the headlights would work.” Eventually permission was granted, but the agency continues to block advanced lighting technologies that would improve safety. The relevant bureaucrat inside NHTSA “has for a long time been affectionately referred to as ‘The Lighting Nazi,’” says Norton, for his fixed views about “the archaic laws and how it should be going forward.”
“Now—today as we’re sitting here—there are technologies available on cars in Europe that make lights safer. But the United States government does not recognize that technology yet, so the cars that are sold in the U.S. have to have the headlights that are made in Europe removed and have basically dumbed-down headlights put in for the American market.” Norton cites the example of Audi, which in Europe uses cameras automatically to dim individual LEDs in the headlight to avoid blinding other drivers while still illuminating the rest of the road and uses GPS to bend light around curves before the driver even turns the wheel. Volvos have a shutter that can automatically adjust to keep lights from blinding other drivers and open back up to full brightness when no cars are in view. “Our government is just not moving yet,” he says. “They’re holding back that innovation though it’s already out on the market.”
At one point in Norton’s career, a design team wanted to use clear LEDs on the rear of the vehicle that would change color as needed (for instance, red when you stepped on the brake pedal). The manufacturer argued that LEDs, which never burn out, would be safer for consumers. “At that time the government would really hear nothing of it,” Norton says. “NHTSA was absolutely refusing to let us have them.”
NHTSA enforces its will in large part through crash tests, which at first glance seem sensible. But those tests, complains Norton, are arbitrary and to a large extent meaningless. The front-impact 35-mph crash test presumes drivers are unbelted, even though seat-belt usage is approaching 90 percent in many states. It is a forty-year-old notion of how people ride in automobiles that has never been revised. Even the Insurance Institute for Highway Safety uses a side-impact test to rate crash-worthiness that “specifically is designed to imitate the front of a previously manufactured Ford F150 pickup truck,” which at that time represented the most popular vehicle of that size in the United States.
“It’s a little bit comical,” Norton says, “when you really know how these tests are done. If you don’t happen to get hit by a Ford F150 at that exact speed and angle, well, then all bets are off. Any scientist will tell you we have no predictor of how accurate this test is for, say, a Dodge truck, hitting you at 40 mph. What it really means for real-world safety, no one really comments too much about.”
In fact, the latest series of crash tests require crash dummy chest-deflection measurements that are more accurate than the calibration requirements of the dummies can even account for. For example, manufacturers are required to measure for only 15-20mm deflection in certain crashes, but the calibration of the dummy only gets as close as 75mm deflection. So the same test run with different dummies yields different results.
Like other federal bureaucracies, NHTSA’s power has expanded over the years, and now it pursues a muddled, often conflicting set of priorities that have dramatically changed American cars, not always for the better. The agency “started off all about safety and then it drifted into fuel economy in the ’70s with the oil embargo, and then into emissions and greenhouse gases,” Norton observes. The irony is that the regulatory agency that was supposed to ensure passenger safety now demands that “we put people in very light-weight cars” to reduce emissions and increase fuel economy, “which means cars that we know are less safe. It’s funny how we’ve come full circle.”
This mission creep has left the prison guards with the power to control almost every aspect of Americans’ automobiles. NHTSA now sets so many rules and tests that there is only one way to meet them. All new cars on the road “pretty much start fitting in the same box,” Norton says. “You hear most of the lay people say, ‘Gee, they all look so much alike these days.’ Well, that’s why. They’re matching the government recipe.” The regulators have slowed automotive innovation to a crawl.
Asked if there was nothing the carmakers could do to get around the rules, Norton laughs, recalling Chrysler’s experience with its PT Cruiser, a smaller, fuel-efficient car with a retro design. It took a lot of finesse to get that retro design through the government regulations, he says, including one feature that the company wanted to include: tinted glass. “What Chrysler had to do was actually have the vehicle meet the government regulations that were intended for minivans, multi-purpose vehicles, in order to be able to put tinted glass in the side windows.” Minivans, apparently, are allowed to have tinted glass but passenger cars are not—a regulation that dates back to the 1960s. “So Chrysler beat the scheme and put out tinted windows in the PT Cruiser, and NHTSA was irritated about it,” he said. “They didn’t take it lying down. They caused us a lot of grief and aggravation.”
Auto companies don’t often dare to play games with the prison-guard regulators, however. When they can throw the rulebook at your core business, you don’t pick fights. “There’s so much soft power that NHTSA has over the industry,” Norton explains, “because you’re always needing extensions and exemptions and ‘Can I have sixty more days to give you this report?’ And generally you are expecting to get the ‘Mother-may-I’ permission on that.” But not always. At any time, he says, “if they get really irritated at you, they say, ‘No, actually you can’t. We want this now, and we’re not going to look at this, and we’re not going to consider that.’ So you really are encouraged to play ball because you’re counting on them for your existence.” Norton describes one occasion on which an automaker spent more than three years and several million dollars working with NHTSA on an issue it knew was never a problem before reaching a “compromise” to let the agency save face.
What about self-driving cars? How will the agency that blocks changes to headlights and tinted windows respond to computers that can drive two tons of machinery down the highway perfectly? “There’s a notion within the agency that because there is cyberterrorism that could take over the controls of your car and drive it into the concrete buffers, we probably shouldn’t have any more of these computers taking over for people,” Norton says. “I understand it’s not the temperament of the current regulators to want to go very far or very fast down that road.”
After all, if the computers could do it perfectly, there wouldn’t be much need for NHTSA, the prison guards of obsolete auto safety requirements.



CHAPTER SEVEN
BREAKOUT IN SPACE
In 1976, four years after Apollo astronauts had departed the moon for the last time, a Princeton University physicist named Gerard O’Neill published a manifesto called The High Frontier, a detailed vision of humanity’s near-term future in space. He imagined cylindrical space stations miles in diameter, with artificial gravity and landscapes like Southern California, complete with trees, lakes, and flowing streams. Thousands of people would live in traditional homes clustered in villages and towns. There’d be restaurants, movie theaters, playgrounds, and neighborhood barbeques. When space-dwellers sat “outside” on their decks and looked up at night, they’d see not stars but the sparkling lights of distant towns across the cylinder, hanging upside down from their perspective.
O’Neill was convinced that his designs could be commercially viable. His “islands” weren’t just vacation spots; they were primarily to be manufacturing hubs, with plenty of jobs for extraterrestrial expatriates. Residents could do manufacturing work that would be impossible on Earth, such as building extremely light structures or novel pharmaceuticals that require zero gravity to form. O’Neill also envisioned massive steam turbines designed to remain in space, powered by the sun twenty-four hours a day. The first space stations, he speculated, would be built by energy companies to generate low-cost electricity, which would be beamed back to Earth in the form of targeted microwaves. Other people on the islands would work in mass agricultural production, which would have extremely high yields at always-sunny points in space. A small local economy would grow around these primary industries, he predicted.
But how to build these gigantic cities in space? Men could mine the raw material at a base on the moon, O’Neill envisioned, after which they’d use what amounted to a huge magnetic cannon to launch it through the almost-nonexistent lunar atmosphere to construction sites somewhere between the earth and the moon.
O’Neill’s ideas were more than Star Trek–style science fiction. He, along with a substantial number of colleagues, produced detailed engineering plans to back up the concept. He demonstrated the feasibility of a number of the ideas in the real world, such as the “mass driver” he wanted to build on the moon. There was no theoretical reason why the stunning islands he described should not be possible, even profitable. And he thought it would all happen by 2010.
The High Frontier was an instant hit, exciting Americans about space for the first time since the Apollo missions. 60 Minutes covered O’Neill’s proposals, as did the New York Times. As Greg Klerkx writes in Lost in Space, “After the book’s publication, O’Neill became a media darling, appearing on talk shows, writing for newspapers and magazines and speaking before congressional hearings on the merits of space manufacturing, space solar power and space settlement. His allies included…California’s governor and presidential candidate Jerry Brown, and the powerful congressman Morris Udall, who was sufficiently impressed by the energy ramifications of O’Neill’s plans to lobby (albeit unsuccessfully) the Federal Energy Research and Development Administration to fund further design studies of O’Neillian concepts.… Even Carl Sagan became an O’Neill supporter.”1
To many Americans (including me), the O’Neill vision for America’s next act in space seemed a real possibility. After all, men had just walked on the moon in the same century as they had invented the airplane. And perhaps it was possible—as recently as the year 2000, the famed physicist Freeman Dyson predicted the concept could be viable by 2050.
Fast-forward thirty-seven years from O’Neill’s proposal, to 2013. The space shuttle, which was still on the drawing board when he published The High Frontier, is now literally a museum piece. The United States has no spacecraft capable of sending human beings into orbit. Since the shuttle retired more than two years ago, NASA has been forced to pay the Russians for seats on their Soyuz capsules (the earliest of which launched in 1967). The International Space Station is a timid and increasingly confused project with no clear mission, and NASA itself seems aimless, lacking a vision for the future.
Bureaucratizing Space
When in my presidential campaign I advocated a manned base on the moon—a goal I have supported for my entire career—many in the media and in my own party howled with laughter. Yet building a moon base had been official government policy through most of the Bush administration and for the first two years of Obama’s presidency, until he canceled the project in 2010 following ludicrous cost overruns in the early stages.
What happened? How did Americans go from being thrilled by the idea of thousands of people living and working in space, a country that celebrated visions of O’Neill’s space islands on 60 Minutes, to scoffing at the idea of sending men back to the moon? The Chinese weren’t laughing. They were busily pursuing a moon shot of their own. What could be to blame for such a narrowing of imagination and increase in timidity in America?
The answer, quite simply, is NASA. The agency was once almost synonymous with the future, but in the four decades since the moon landings, it has become one of the government’s most tragic prison guards of the past.
In the past eleven years—since the Columbia disaster led President Bush to retire the space shuttle—we have spent roughly $150 billion on NASA and the civilian space program. We have spent additional money on defense aspects of a space program. Yet today the United States, on its own, cannot launch a single human being into space. NASA has accomplished some difficult feats in its history, but spending $150 billion on the space program without developing a rocket and spacecraft to launch astronauts into orbit is near the top of the list.
NASA has reached this point by achieving a perverse breakthrough: the bureaucratization of space. The modern NASA is so risk-averse and so heavily burdened with safety processes, management, political meddling, and institutional inertia that it takes decades for new programs to get off the ground.
Only seven years and five months passed between John Glenn’s Mercury 6 mission in February 1962 (when he became the first American to orbit Earth) and Neil Armstrong and Buzz Aldrin’s moon landing in July 1969. In that time we figured out how to perform frequent launches, keep men alive in space for weeks, conduct spacewalks, rendezvous and dock two spacecraft in orbit, travel to the moon, land on it, walk around the lunar surface, launch from the moon, and return to Earth. Each of these achievements presented innumerable challenges, all of which were overcome in well under a decade.
The shuttle program lasted thirty years, not counting the decade in which it was developed. And after those thirty years, we are reduced to buying seats for American astronauts on a class of Russian spacecraft first launched almost half a century ago. What further evidence do you need that bad bureaucracy can set breakthroughs back generations?
NASA has conducted some spectacular science and robotic missions in recent years, including the Mars rovers Spirit, Opportunity, and Curiosity, and the agency deserves credit for these achievements. But even if rocket scientists and astrophysicists think in longer time frames than most people, it would be desirable for the human space program to make some important advances over the span of their entire careers.
The golden age of the space program makes all Americans feel proud. But today’s non-manned interim diminishes the luster of that history and disappoints even NASA’s employees and supporters. It’s obvious that the bureaucratic model is failing, and failing expensively.
Freeman Dyson writes of the two NASAs: the “real NASA,” which he describes as “intensely conservative” and “dedicated to preserving existing programs,” and the “paper NASA.”2 Klerkx elaborated on this observation: “The ‘paper NASA’ has long been engaged in maintaining an image that is bold, daring and committed to a Star Trek kind of future,” he says, “…detailing fantastical futures that are always, so it is promised, right around the corner…. Impressive as such efforts may seem, nothing in the ‘paper NASA’ process costs very much and few of the recommendations that emerge from these blue-sky activities ever see the light of day.”
“Such remarkable and visionary things require money,” Klerkx continues, “which is controlled and administered solely at the discretion of the ‘real NASA,’ which is all about the convoluted bureaucratic mix of political back-scratching, government appropriations, industrial contracts and—at the core of it all—the one inarguably tangible result of their interplay: jobs. The ‘real NASA’ is concerned with keeping the dollars flowing from its immediate and long-tested sources. Where they flow to within the agency, as long as they do, is of considerably less importance.”3
The “real NASA” is extraordinarily risk-averse in order to protect this stream of funding, the opposite of what we want from an agency that’s supposed to be at the forefront of discovery. This is a familiar disease in any large bureaucracy, but for some reason it’s a little harder for Americans to believe that NASA, the agency behind moon landings and the Hubble Space Telescope, is just another bureaucracy. We don’t want to believe that they often act more like IRS agents than intrepid explorers.
This bureaucratic mess is the main cause of the agency’s history of horrendous cost overruns. The shuttle, for instance, was originally supposed to fly dozens of times per year at a cost of about $50 million per flight. Ultimately the program delivered far fewer flights than originally planned at a cost of roughly $1.5 billion each.4 That’s almost thirty times the early estimates. But when everybody has to have a piece of the program, costs pile up.
In addition to the absurd operational complexities that NASA creates for political reasons, the agency pays its contractors (the giant aerospace companies) on a “cost-plus” basis, meaning whatever they spend plus a markup. This gives the companies a disincentive to save money. Seen in this light, the overruns are much less perplexing.
Rather than trying to fix this perverse incentive by changing its payment structure and introducing greater competition, NASA has protected itself and the coterie of contractors it works with from any challenge to their privileges. Lost in Space details NASA’s determination to kill the purchase of Russia’s aging Mir space station by a group of private entrepreneurs who would have put it to commercial use. The deal was all but done, but NASA pulled out all the stops to prevent it from happening, apparently because the private venture would have competed with the new International Space Station.5
While NASA obstructs innovation by private-sector space entrepreneurs, its major partners have continued to win contracts even after repeated and expensive failures. In 1998–1999, Lockheed Martin underwent five formal investigations for mismanagement. Its errors caused the loss of a spy satellite ($1.3 billion), two military satellites ($800 million and $250 million), the Mars Pathfinder ($265 million), the Mars climate orbiter (Lockheed’s famous failure to convert from English to metric units—$145 million), and the Genesis probe ($264 million). Yet after this string of catastrophes, NASA rewarded Lockheed with a $7.5 billion contract to build the Orion capsule, its next vehicle for manned spaceflight.
Lockheed is not alone in its expensive failures. Almost all of NASA’s traditional contractors are gigantic bureaucracies themselves. The agency’s endless red tape and paperwork mean that only a few large companies have the resources even to apply. Few entrepreneurs or private space startups could cope with the costs, complexities, or timelines involved in winning NASA contracts, and they are no match for the traditional aerospace companies’ massive lobbying operations. This is not an accident.
Congress deserves a share of the blame for treating NASA as a political football, which has made the space program much more expensive than it would otherwise have been. Many of the agency’s strongest supporters in Congress have NASA centers in their districts or states, and the centers themselves are astute lobbyists for a piece of the action. Many of NASA’s activities, therefore, are driven by politics, not by the needs or interests of the space program.
In 1984, I predicted in my first book, Window of Opportunity, that “the longer we keep space a government monopoly, the greater the danger of smothering initiative.”6 Thirty years later, NASA is still a government monopoly, and that’s exactly what has happened.
The Prize Model
There is a way forward for America’s space program. Despite the prison guards’ efforts to preserve the status quo, we have begun to see exciting progress outside of NASA. Genuine pioneers are opening space to the private sector, taking risks—both financial and physical—in pursuit of the high frontier. They’ve done it with encouragement not from NASA but from prizes.
Prizes have figured prominently in the history of aviation from its infancy. Starting in 1906, Britain’s Daily Mail offered rewards for the first aviators to achieve various milestones, including a nonstop flight between London and Manchester and flying across the English Channel. In the United States, William Randolph Hearst offered $50,000 in 1910 to the first person to fly from coast to coast in thirty days. Most famously, Raymond Orteig offered a prize of $25,000 in 1919 for the first person to fly nonstop from New York to Paris. It took eight years, but Charles Lindbergh won the Orteig Prize in 1927.
These competitions were far more dangerous than many today might imagine. In the 1927 Dole Air Race from California to Hawaii, only two of more than fifteen entrants made it to their destination. But the pilots took such risks eagerly and freely, and in doing so made enormous strides in advancing and popularizing aviation.
A prize system similar to that of the early twentieth century, this time aimed at enticing private companies to pursue our goals in space, has produced far more progress in human spaceflight over the last ten years than NASA has done over the same period. It also better reflected our values of entrepreneurship and adventure than did the massive bureaucracy incompetently managed by Congress and appointed bureaucrats.
In 1996, the privately funded X Prize Foundation offered a comparatively small $10 million prize for two manned suborbital flights in a reusable spacecraft within two weeks. It drew more than two dozen competitors, who worked independently on a human-rated spacecraft. Just eight years later, in 2004, a group led by Burt Rutan and Microsoft cofounder Paul Allen won the Ansari X Prize with SpaceShipOne, an inventively designed craft launched from a jet plane at high altitude.
SpaceShipOne was a new beginning for the commercial space industry. The pioneers behind the vehicle joined with Richard Branson in the Virgin Galactic partnership to produce the larger SpaceShipTwo. It will carry eight people on half-hour trips into suborbital space beginning in 2014. The initial cost of a ticket will be $200,000—a lot of money, to be sure, but a far cry from the $20 million that Dennis Tito paid for a trip to the International Space Station in 2001.7 There might be thousands of people willing to pay Virgin’s price. Indeed, there’s already a waiting list.
SpaceShipOne, the first private manned space vehicle, and Virgin Galactic, the first private manned spaceflight carrier, are almost unimaginable in the absence of the Ansari X Prize. The contest’s successor is the Google Lunar X Prize, which will award $20 million, and up to $10 million in bonus prizes, to the first group successfully to land a robot on the moon, beam high definition video back to Earth, and travel five hundred meters. Twenty-three private initiatives around the world, including seven led by American teams, are now working to land robotic spacecraft on the moon once again—with minimal government funding.
I met with the leaders of one Lunar X Prize team, Penn State’s Lunar Lion, who told me their current estimated cost to launch is only about 10 percent of their original expectation and a tiny fraction of what NASA would pay for a similar project. We hosted a discussion of the Lunar Lion project, which you can see at www.BreakoutUniversity.com.
These prizes have jump-started the commercial space industry, which now includes dozens of companies with promising business models. SpaceX, another company founded by Elon Musk, created the Falcon 1 and Falcon 9 rockets as well as the Dragon spacecraft and now runs cargo resupply missions to the International Space Station. Within a few years, its vehicles may carry astronauts as well, and its planned Falcon Heavy should be capable of providing enough lift to reach Mars. NASA deserves some credit for taking such steps toward reliance on commercial space services in recent years, and so does the Obama administration, which pushed the agency further in this direction.
Other exciting developments include Space Adventures, which is offering to launch two people on a lunar flyby trip. Another company, Golden Spike, is working to carry human passengers to the moon for lunar landings by 2020—again, for a small fraction of what NASA would pay for the same trip. (I am an unpaid member of Golden Spike’s board of advisors.)
This boom in commercial spaceflight portends an exciting future for America in space. We are finally beginning to realize Gerard O’Neill’s dream of a commercially practicable space industry.

The success of competitive prizes like the Ansari X Prize points us toward the best way for government to support big breakthroughs in a whole range of areas, at a far lower cost than our current programs.
Instead of spending almost $20 billion each year on the space program and getting disappointing results, what if Congress set aside a large sum for prizes—say 10 percent of NASA’s budget, or $18 billion over a decade? We could save hundreds of billions and get better results. We could reduce the size of NASA and refocus its mission on breakthroughs in science and technology rather than developing or operating basic launch vehicles and spacecraft.
After I discussed the prize concept (which I have advocated for most of my career) with Robert Zubrin, an expert on space exploration, in the 1990s, he estimated in his book The Case for Mars that if Congress posted “a $20 billion reward to be given to the first private organization to successfully land a crew on Mars and return them to Earth, as well as several prizes of a few billion dollars each for various milestone technical accomplishments along the way,” it would draw numerous competitors. The actual mission, he thinks, could cost as little as $4 billion, leaving the winner with a $16 billion profit and the taxpayers with a system that gets to Mars for a fraction of NASA’s annual budget.8
Prizes have several huge advantages, which Zubrin also points out. First, taxpayers don’t pay anything until we get results, and we never pay more than the prize amount. If no one offers a system of launch vehicles and spacecraft that meet the prize specifications, it doesn’t cost anything. And cost overruns are impossible even if there is a winner. After spending $150 billion on NASA for no current manned capability, this is quite a virtue.
Second, prizes would result in systems that are radically cheaper than those NASA has produced. Unlike the agency’s “cost-plus” contract basis, in a prize system, a company has to raise or borrow every dollar it spends, which means they use their money efficiently. Many competitors will spend money investing in technology and developing new solutions but won’t win the prize. And they spend all the money before the taxpayers ever have to pay anything.
Finally, Zubrin points out that competition breeds better results. While NASA projects typically produce only one working design, a single prize incentive could result in several designs that make it to the flight stage, each with different merits. Awarding runner-up prizes further stokes the competition.9 With such a prize-based, entrepreneurial approach, we can recapture the spirit of adventure and again be the envy of the world in space.
We could use prizes to achieve critical breakthroughs in other important areas of life. In 2012 the federal government made $108 billion worth of improper payments—money it simply never should have spent. If we had added that amount—just one year’s waste—to a competitive prize fund for big breakthroughs, we might find cures for Alzheimer’s disease, diabetes, or cancer. We might get an online learning platform that teaches students grades K–12 twice as well in half the time. Or a reproducible set of lab-grown lungs. Or a car that drives from New York to Los Angeles with no human being at the wheel. The list is endless. And again, none of this money would ever be spent unless someone actually achieved a breakthrough.
What kind of world might we already be enjoying if we had set aside even a fifth of the $831 billion stimulus for breakthrough prizes? At worst, we would be $166 billion richer right now. At best, we would be talking about the new American breakout rather than the new normal.



CHAPTER EIGHT
BREAKDOWN IN GOVERNMENT
Only 248 people lived in Boynton, Oklahoma, when state officials showed up in 2010 with federal stimulus dollars burning a hole in their pocket. Washington had sent $16 million to the state to improve its sidewalks as part of the “economic recovery” package, and evidently the Oklahoma Department of Transportation had run out of better places to build them. Perhaps they thought a gleaming new stretch of sidewalk “infrastructure” in rural Boynton would set off an explosion of economic activity. Perhaps they thought Boynton was so remote that they could hide waste there without anyone’s noticing—a sort of Yucca Mountain for the fiscally toxic byproducts of the stimulus legislation. Either way, residents watched bemused as contractors arrived to tear up the existing walkways and replace them with new ones, including a sidewalk that led into a ditch.1
“This was brand new sidewalk, five years old,” resident Mike Lance told a local TV station about one stretch of walkway. “I mean, it didn’t even have weather stains on it.… This sidewalk looked just like this before they started.”
“It’s goin’ to nowhere,” he exclaimed, pointing to another section “that fronts no homes or businesses, and leads directly into a ditch.”
“If I’m wrong, convince me,” he said. “If I’m wrong, I’ll say I’m sorry…but I just don’t see me saying I’m wrong on this project.”2
Boynton wasn’t the only town thus “enhanced” with stimulus money. Council Hill, Oklahoma (population 129), received $245,000 for “pedestrian improvement,” about $1,900 for every person living there.3 Other towns across the state got similar infrastructure upgrades.
The sidewalks to nowhere in Oklahoma (as well as others in Michigan and Florida) are just one example among hundreds that Senator Tom Coburn has cataloged in thirty-five incredible reports on government waste. His annual “wastebook”—a must-read in Washington—would be funny if hardworking taxpayers weren’t financing every boondoggle he finds.
Senator Coburn points to at least $1 billion in government payments to more than 250,000 dead people in the last decade,4 $114 billion worth of tax breaks to millionaires (including for their gambling losses, rental expenses, and electric vehicles),5 and $2.5 billion in improper food stamp payments.6
Those are just a few of the larger-ticket items. Senator Coburn’s books contain hundreds of smaller but equally absurd expenditures, such as $27 million for pottery classes in Morocco (a country that has been making pottery for thousands of years),7 $6.5 million in overpayments for brand-name drugs with generic alternatives,8 $3 million for a children’s golf program in South Carolina,9 $5 million for a pedestrian bridge between the Saint Louis Zoo and its parking lot,10 and $2 million a year in service fees on unused federal bank accounts that have a zero balance.11
Taxpayers spent $325,000 for a robotic squirrel to test how snakes responded to it,12 $300,000 to promote the consumption of caviar,13 $1.5 million for a NASA video game mimicking a trip to Mars,14 $500,000 on a pet shampoo company,15 $765,000 to build an IHOP in Washington, D.C.,16 $484,000 to build a Mellow Mushroom pizza restaurant in Texas,17 $937,000 to produce an online soap opera starring Billy Dee Williams,18 $100,000 to analyze World of Warcraft gamers,19 $1 million to display snippets of poetry in zoos,20 $90,000 on a Shrek-themed campaign promoting Vidalia onions,21 $100,000 promoting Idaho’s wine industry,22 $30,000 for a Hawaiian cookbook,23 $700,000 to study greenhouse gas emissions from cow burps,24 and $10,000 on talking urinal cakes to fight drunk driving.25
Senator Coburn’s catalog goes on, and on, and on. Each example is more absurd and extravagant than the last. He has compiled thousands of pages of incontrovertible proof that government is broken—badly.
Some of this is simply incompetence, and some of it is willful. But even what begins as incompetence ends up staying in place intentionally, as the prison guards refuse to consider defunding wasteful programs.
The waste is more than an accumulation of small-ticket items, each one amounting to tens or hundreds of millions of dollars. The bureaucracy is often wasteful on a grand scale. The Government Accountability Office identified nearly $108 billion in improper payments in 2012—more than a trillion taxpayer dollars in ten years that never should have been spent.26 Yet under the current system, there is no hope of a remedy.
The massive federal bureaucracy that presides over this waste is utterly incapable of containing it, and yet the bureaucrats spend their time creating and enforcing tens of thousands of regulations that touch every aspect of our lives. Congress has passed increasingly vague laws in recent decades, ceding the responsibility to write rules to the bureaucracy and giving these unelected federal employees more power.
Of course, a certain amount of regulation is necessary. Somebody has to apportion the wireless spectrum, reserving frequencies for emergency services and making sure your home Wi-Fi doesn’t interfere with your neighbors’ broadcast TV. The government properly sets the rules of the road for motorists. The regulatory state we have today, however, surpasses these public purposes by many orders of magnitude. The vast majority of regulations on the books are just as absurd as the wasteful spending programs in Senator Coburn’s reports. Indeed, the costs of unnecessary regulation far exceed those of the worst-managed government programs.
The Code of Federal Regulations exploded from 19,000 pages in 1949 to almost 170,000 pages in 2011, an eightfold increase.27 Do Americans really need eight times more controlling today than when I was a child? In the past decade alone, the CFR grew by more than 20 percent.28 Between 1993 and 2012, the government added eighty-one thousand pages of new rules to the Federal Register.29 The regulations that came from the Dodd-Frank Act would fill twenty-eight copies of War and Peace, and rules issued by bureaucrats took “13,789 pages and over 15 million words,…which is equal to 42 words of regulations for every single word of the already-hefty law, spanning 848 pages itself,” according to one analysis.30 It’s completely out of control.
The ridiculous rules are enormously costly. The Competitive Enterprise Institute estimates the cost of compliance at more than $1.8 trillion a year, or over half the dollar value of the federal budget.31 That number exceeds the entire GDP of Canada or Mexico.32 For a family making $49,705 a year, the annual cost of regulations embedded in their daily life is $14,768, or 30 percent of their household budget.33 Businesses, too, pay a high price. The Small Business Administration estimated in 2010 that a company with twenty employees or fewer paid $10,585 per person in regulatory compliance alone.34 In 2012 the federal government added 854 new rules affecting small businesses.35 All of that regulation is a hidden tax on American families.
Even worse, the stacks of unnecessary rules strangle innovation. Over and over in this book, we’ve seen examples of pioneers struggling to overcome the law just to have the chance to compete. Incredible innovations—Khan Academy and Udacity, Dr. Atala’s regenerated kidneys, Uber’s car service and Google’s self-driving cars, George Mitchell’s and Harold Hamm’s fracking boom—are all under assault by prison guards who use the regulatory state to protect the past. And these are just the pioneers who are still succeeding. The unbearable burden nips untold thousands of innovations in the bud. Obviously, this enormous headwind of regulation—about four thousand pages of new rules every year—slows economic growth substantially.
What if all the accumulated government regulations shaved just a couple of percentage points off of economic growth each year? It’s not hard to believe. Kill a few Microsofts or Amazons (or, for that matter, Fords or FedExes) while they’re still operating out of garages, and it’s a much poorer country.
It turns out this is exactly what overregulation has done. A study published in 2013 in the Journal of Economic Growth finds that the sixfold increase in total regulation from 1949 through 2005 cut growth by an average of two percentage points a year. Over time, those two percentage points add up to a lot that we’re missing out on. By the end of that period, the researchers concluded, annual GDP in the United States was just “28 percent of what it would have been had regulation remained at its 1949 level.”36
What does that mean for average Americans? As Reason magazine translated the findings, “Federal regulations have made you 75 percent poorer.… The average American household receives about $277,000 less annually than it would have gotten in the absence of six decades of accumulated regulations—a median household income of $330,000 instead of the $53,000 we get now.”37 If the real cost of overregulation is even half that number, we would be talking about a typical American family’s earning $115,000 a year.
The economist Alex Tabarrok has another way to think about this. “In terms of innovation,” he says, “if productivity had continued to grow along the 1947-1973 trend then we would be living today in the world of 2076 instead of the world of 2011.”38
This is the real cost of overregulation: the unseen breakout that should have been.
Of course, this is not to say we should get rid of all regulation. But a median household income of $115,000 would certainly solve a lot of problems. The American people cannot allow the prison guards of the past, the forces behind most of the 80-percent increase in regulation since 1949, to continue dragging us—their prisoners—further and further behind.
Breakdowns in the States
It’s not just the federal government that’s breaking down. Many state and local governments, too, are falling apart in places where they have been disastrously mismanaged. Government at all levels is failing us. Meredith Whitney, a financial analyst, offers a startling example of the problem in her book Fate of the States. In the early 2000s, she recounts, the head of the Contra Costa County, California, firefighters’ union “negotiated a sweet new contract for his members.” The contract provided that “veteran firefighters could now retire at age fifty with an annual pension equivalent to 90 percent of their salary.” This deal was a great boon for the firefighters but not for the taxpayers.
Predictably, the weight of the pensions proved too much for the county to sustain. By 2012, in the wake of the recession, Contra Costa County could no longer afford to keep all its firehouses open and meet its pension obligations at the same time. When the director of the local taxpayers association looked into the matter, she found that there were 665 retired county employees with an annual pension of $100,000 or more and twenty-four who earned over $200,000, even in retirement. As Whitney puts it, “Everybody might still love firefighters, but what they did not like was retired fifty-five-year-olds taking home $100K a year at a time when many taxpayers were out of work and could not afford to put any money aside for their own retirements.”39
The newspapers these days overflow with similar examples of excess. Whitney describes a California prison guard (the literal kind) who “with a base salary of $81,683 collected $114,334 in overtime and $8,648 in bonuses.” This man “was eligible for an annual $1,560 ‘fitness’ bonus for getting a checkup,” and he “could retire at fifty-five with 85 percent of his salary and medical care for life.”40
Such reckless management and outright corruption has left states broke. Illinois has roughly $100 billion in pension obligations, the vast majority of which is unfunded, and another $55 billion in unfunded obligations for retiree healthcare.41 In California, the debt story is even more alarming. State and local governments in the Golden State carry a $1.1 trillion debt.42 Yet California continues to spend big on goodies like a hundred-billion-dollar high-speed rail line from San Diego to Sacramento.43 Many of the major states—California, New York, and Illinois among them—behave just as recklessly as the federal government.
A Broken-Down Machine
Regardless of their political ideology, Americans see with increasing clarity that they cannot rely on government to fix our country’s biggest problems. In fact, it would be hard to look at the current government and think that it is capable of doing anything big at all. It’s failing before our eyes.
I first encountered the idea that the machine of government is simply breaking down during a research trip in 2000 for the Hart-Rudman Commission on National Security. We were visiting at the Harvard Kennedy School of Government with a former senior leader in the Pentagon. Like most of these commissions, we were focused on strategy and policy.
Suddenly this experienced official said, “You know, the real problem is that the machine doesn’t work.” We paid close attention as he went on: “Everyone in Washington wants to debate policy. No one wants to explore implementation. We get into huge fights over the right policy, but then nothing happens. It is as though the steering wheel is disconnected from the car. All the politicians fight over turning the steering wheel right or left, but in the end it doesn’t change the direction of the car, because it isn’t connected to the wheels.”
In the years since that conversation, it has become even clearer that the machinery of government isn’t responding. The system is coming apart.
Whatever we decide we want the government to do, we want it to be able to do it. Yet today our bureaucracies and our systems are so ineffective, incompetent, and obsolete that—other than on the battlefield—we can’t get anything done.
This problem afflicts every level of government—from cities, counties, and school boards to state capitals and on to Washington. In some respects the problem is nonpartisan. We saw it with the federal response to Hurricane Katrina. We have seen it more recently in Detroit.
Indeed, the bankruptcy of the city of Detroit is a symbol of the steady decay of government competence in America. It’s horrifying that the city that had the highest per capita income in the country in 1950 could collapse economically, culturally, and socially in just a few decades.
Detroit’s population has been cut in half—from 1.8 million in 1950 to 700,000 today.44 The collapse in population has left seventy-eight thousand empty houses. Some are available for one dollar (yes, it’s true), but no one will buy them.45
The number of manufacturing jobs in Detroit dropped from 296,000 to 27,000 over the same period.46 No one will create new jobs in the city because it has become a public safety and public services wasteland. In some ways it resembles the devastated world of Mad Max.
Bill Nojay, who served as chief operating officer of the Detroit Department of Transportation in 2012, described his experience in the Wall Street Journal:
I was hired as a contractor for the position, and in my eight months on the job I got a vivid sense of the city’s dysfunction. Almost every day, a problem would arise, a solution would be found—but implementing the fix would prove impossible.

We began staff meetings each morning by learning which vendors had cut us off for lack of payment, including suppliers of essential items like motor oil or brake pads.…

The obvious solution for a cash-tight operation is to triage vendor payments to ensure that absolutely essential items are always there. But in Detroit, no one inside the transportation department could direct payments to the most important vendors. A bureaucrat working miles away in City Hall, not responsible to the transportation department (and, frankly, not responsible to anyone we could identify), decided who got paid and who didn’t. That meant vendors supplying noncritical items were often paid even as public buses were sidelined.47

Imagine a world in which 40 percent of the streetlights don’t work. Almost one-third of the ambulances don’t work, and many of those that do have over 250,000 miles on them. Some neighborhoods are so dangerous that ambulances won’t enter them without a police escort. The average response time for the police is nearly an hour.48 In the face of this public-safety crisis, the politicians cut the police force by 40 percent and closed most police stations to the public sixteen hours a day.49
Crime has soared as a result of these cuts. You are eleven times more likely to be killed in Detroit than you are in New York. The rate of violent crime in Motown is five times the national average, and the police solve fewer than 10 percent of the crimes committed there.50 (You thought the comparison to Mad Max was an exaggeration?)
Detroit’s greatest challenge today isn’t structural; it’s human. As Mark Steyn reported in National Review, “Forty-seven percent of adults are functionally illiterate, which is about the same rate as the Central African Republic, which at least has the excuse that it was ruled throughout the Seventies by a cannibal emperor.… The illiterates include a recent president of the school board, Otis Mathis, which doesn’t bode well for the potential work force a decade hence.”51
Detroit is not unique. Its tragic collapse is a warning of what will happen in the rest of the country if we continue to tolerate the massive, systemic breakdown of government. For two generations our political system has been dedicated to protecting the government class and growing a dependency class. Government employee unions, with their formidable electoral power, extracted more and more unsustainable deals from compliant politicians. And more and more citizens were told they didn’t have to learn or work or be productive, because someone else would take care of it all for them.
The very complexity of this problem has paralyzed Congress. It is becoming more obvious to the American people with each passing year that the government is simply incapable of doing all the tasks it has assumed to itself. The result is a threefold breakdown of government.
There is a breakdown in simple competence. There is a breakdown in common sense and defined purpose. And there is a breakdown in the rule of law.
Let’s look at each one in turn.
The Breakdown of Competence
Large elements of the government simply do not work anymore. Sometimes the cause is the personal incompetence of people protected by a civil service system in which firing the incompetent is very, very hard. (USA Today found that in many federal agencies, “death—rather than poor performance, misconduct or layoffs—is the primary threat to job security.”)52 Sometimes it is the attitude of people who have gotten used to their jobs and wonder why you are bothering them. Sometimes it is the complexity of bureaucratic systems that inhibit competence. Sometimes it is arcane regulations that, individually, might have been adopted for good reasons but collectively make it almost impossible to act.
The Washington Post’s David Ignatius captured the systemic incompetence in a column on the Obama administration’s disingenuous public statements about the Benghazi attacks of September 11, 2012. When you look through the record of emails, “what you find is a 100-page novella of turf-battling and backside-covering,” he wrote. “By the end, the original product is so shredded and pre-chewed that it has lost most of its meaning. All the relevant agencies have had their say, and there’s little left for the public.… [T]he cascade of bureaucratic logrolling and pettifoggery begins, as each new agency is called to the trough.”53
Ignatius describes a system in which the whole is substantially less than the sum of its parts. It is an anti-team. Instead of each person’s working with the others to accomplish more than he could have done alone, each individual works against the others, and they all accomplish less than they would have done alone. This malady afflicts most parts of the government.
I once advised a successful entrepreneur who had proposed establishing a new office for modernizing the federal government. He was then asked by the president to come into the government to bring the entrepreneurial spirit to that new office. On his first day, the general counsel for the department visited him, explaining for hours what he could not do and what the penalties would be if he violated the various rules and laws. By the end of his first day in the federal bureaucracy, my friend knew he had been immersed in an anti-innovation system that would make it difficult to get anything done.
This man’s experience was not uncommon. It is the norm.
We have had decades of reports on incompetence of this sort. Inspector general after inspector general has warned about the tens of billions lost annually to waste and fraud. Nothing happens. Jim Frogue, my former colleague at the Center for Health Transformation, wrote a book called Stop Paying the Crooks, identifying between $70 billion and $110 billion every year of Medicare and Medicaid fraud (enough to meet the goal President Obama proposed a few years ago of cutting $1 trillion over ten years, without touching a single honest person). Nothing has happened. An IRS inspector general report found that more than 20 percent of the agency’s earned income tax credit payments in 2012 were improper.54 That is an estimated $11 billion to $13 billion last year in just one program. This problem has gone on for years.
The only striking improvement in simple competence of government that I have found in recent decades was the adoption of CompStat (computer statistics) by the New York City police force under Mayor Rudy Giuliani and Chief William Bratton in 1993. Their methodical, systematic insistence on competence led to a dramatic decline in crime and a new spirit of safety and enthusiasm in our largest city. In the process, three out of every four precinct captains either retired or were reassigned.
Until we are prepared to define expected outcomes, measure results, and either retrain or replace people who are currently incompetent or unwilling to do their jobs, government will never achieve even the minimum standard of simple competence.
The Breakdown of Common Sense and Defined Purpose
In 2013 the Washington Post told the story of Marty Hahne, a magician from Missouri. As part of his act, Marty pulls a rabbit out of a hat. “To do that,” the Post reported, “Hahne has an official U.S. government license. Not for the magic. For the rabbit.” In the summer of 2013, Marty got a letter from the U.S. Department of Agriculture (“Dear Members of Our Regulated Community”) about that rabbit license. Pursuant to a forty-year-old law intended to regulate zoos and circuses, the feds demanded to see his “disaster plan” for the animal. They told him that if he didn’t submit a written plan for protecting the rabbit in a fire, a flood, a tornado, a power outage or air conditioning failure, a dam break, or an ice storm (among other imaginable threats to leporine well-being), he could lose his rabbit license.55 The Post published Marty’s rabbit disaster plan online and highlighted the absurdities, including its promise to fulfill the rabbit’s right to “exercise” in the event of an evacuation.
Around the same time, the Post reported on the troubles of a California raisin farmer who owes the federal government $650,000 in fines and 1.2 million pounds of raisins for refusing to hand over large portions of his annual harvest to the national raisin reserve, “a farm program created to solve a problem during the Truman administration, and never turned off.”56
Much of modern bureaucracy developed in response to favoritism and corruption. If you wanted uniform rules applied professionally and impartially, the thinking went, you needed a bureaucracy.
But bureaucracies are not impersonal, mathematical systems operating with geometric precision. They are organisms that grow and evolve over time.
Seeking to exercise and expand its power, the federal bureaucracy has produced more and more rules of greater and greater specificity, often disconnected from common sense and the real world. These rules give bureaucrats a tremendous amount of discretionary power. They can always find ways that individuals, businesses, and organizations are not in compliance with their regulations.
Former congresswoman Nancy Johnson of Connecticut used to describe how inspectors came to the nursing homes in her district to measure the distance of fire extinguishers from the floor. A few inches too high or too low, and the nursing home would be fined.
This type of behavior occurs naturally within bureaucracies. Most agencies recruit people who are interested in the fields they regulate. For example, the Environmental Protection Agency tends to hire people who are passionate about the environment. New bureaucrats then learn the rules and culture of the agency. Those who support the goals and principles of the environmentalists who run the EPA get promoted. Those who raise commonsense questions about cost and practicality, on the other hand, find their careers sidetracked.
The key bureaucrats in most federal agencies live in the Washington area. Many of them have worked in one of those large downtown office buildings for twenty or thirty years. They get their information from the Washington media. They often carpool to work together. Their children may go to the same schools. They have lunch together in the agency cafeteria. Some of them even vacation together.
Over time, these officials come to believe they are more important than the “ignorant” and “uninformed” people outside Washington. But in fact, the opposite is true. The Washington bureaucrats are too insulated to understand how their regulations work in the real world.
It was bureaucrats like these at the EPA who seriously considered regulating dust in rural America. A paper-pusher in an air-conditioned Washington office building can come to think that a regulation on dust makes sense. A farmer or a rancher knows it’s insane. At a meeting in Arizona, one man said to me, “Do these bureaucrats understand Arizona is largely desert? Do they have any idea why we call one of our weather phenomena ‘dust storms’?” The whole group roared with laughter.
In Iowa, farmers were simply incredulous that any bureaucracy could propose the kind of rules they were hearing about. They pointed out that dust routinely went back and forth and was irrelevant. As practical farmers, they didn’t care. The idea of turning dust from a practical reality into pollution struck them as a sign of Washington insanity. Fortunately, their senator Chuck Grassley got word of the dust regulation and was able to derail it.
We do not have to tolerate the growth of a fourth branch of government called the bureaucracy with powers in many ways greater than those of Congress or the president. Lord Acton’s warning that “power tends to corrupt, and absolute power corrupts absolutely” applies to bureaucrats as well as to elected officials. Their power has to be reviewed, trimmed, and at times eliminated.
Finding a commonsense balance between a lack of rules, which leads to cronyism and corruption, and an overabundance of rigid rules, which leads to the same, is an urgent task for citizens and elected officials.
As great a danger as regulatory overreach is, however, it is not the most perilous breakdown we face.
The Breakdown of the Rule of Law
The most frightening breakdown in government in our generation is the breakdown of the rule of law.
America was founded on the rule of law. The Founding Fathers understood that only the rule of law guarantees justice and opportunity for every citizen. They regarded the king’s violation of the rule of law as the chief justification for the American Revolution.
The rule of law is essential to freedom because it’s what stands between us and a capricious government that rewards its friends and hurts its enemies. It protects the powerful from the weak, the minority from the majority, the poor from the wealthy, and the little guy from the insider who can call on his contacts for special treatment. The rule of law provides the framework of certainty and fairness in which we plan our lives and our economic activities. It makes freedom and free enterprise possible.
The sense that we are protected by the rule of law, that Americans of every background enjoy a fair playing field with fair rules, has run deep in our civic culture for most of our history. It has been crucial to our success.
Indeed, in 1974, the commitment to the rule of law was deep enough that President Richard Nixon was forced out of office just two years after winning one of the biggest electoral victories in history. Americans understood then that using the Internal Revenue Service to go after your opponents is a fundamental violation of the rule of law. Using the Federal Bureau of Investigation to hide rather than to investigate crimes and lying under oath threaten the very fabric of the law because they prevent the people from getting to the truth.
Forty years later our culture tolerates or endures violations that would have been considered outrageous, impeachable offenses in Nixon’s day.
Consider President Obama’s Internal Revenue Service scandal. IRS officials targeted conservative, Tea Party, and patriotic groups, preventing them from getting the tax-exempt status they needed to raise money and demanding lists of their donors, the amount of each donation, and a host of details about their activities. Some liberal groups were slow to be approved, as well, skeptics have suggested. These left-wing groups, however, endured nothing close to the same level of scrutiny. The IRS officials investigated the Tea Party breakfasts hosted by an eighty-three-year-old grandmother who had been held in an internment camp during World War II, and they required that a pro-life organization divulge “the content of the members’…prayers.”57 In fact, not a single group identified with the Tea Party was approved for twenty-seven months after February 2010.58 When caught, senior IRS officials lied about the behavior.
There are two possible explanations for using the IRS to harass conservative organizations. Both are chilling.
In the Watergate-style scenario, the president’s top aides would encourage the Internal Revenue Service to go after the president’s opponents. That would be illegal and dangerous, but it would at least have a clear cause-and-effect pattern. But the administration offers a different explanation: lower-level bureaucrats decided on their own that they would break the law and discriminate against conservative activists. That explanation is in some ways even more frightening. Has the rule of law deteriorated to the point that any bureaucrat can decide that his own values should define the law—that he can pick the winners and the losers?
James Bovard, writing in the Wall Street Journal, cites alarming evidence of a culture of corruption that has infected the IRS for some time: “A 1991 survey of 800 IRS executives and managers by the nonprofit Josephson Institute of Ethics revealed that three out of four respondents felt entitled to deceive or lie when testifying before a congressional committee.”59 The study is old, but has IRS culture changed? Recent reports suggest it has not.
Other examples of this breakdown have piled up in the last few years. EPA officials released personal information about thousands of farmers to environmental activist groups.60 Similarly, the IRS released confidential information about conservative organizations to a competing liberal group.61 The secretary of Health and Human Services, Kathleen Sebelius, has been shaking down private healthcare companies for funds to implement Obamacare after Congress denied her budget request.62 The Justice Department has trampled the First Amendment by conducting criminal investigations of journalists who reported classified information, while the administration overlooked (and maybe even encouraged) serious national security leaks that burnished the president’s image.
If the rule of law has indeed broken down so badly that every bureaucrat begins to think he can bend or break the rules to fit his own prejudices, then we are entering a dangerous world. And the Obama administration, it must be said, has led the way. The president has suspended parts of the duly enacted Obamacare law on his own. He has suspended the enforcement of immigration law on his own. He has asserted the authority to waive the requirements of welfare law on his own. In short, the president has undermined the fundamental principle of the rule of law.
Government is at the heart of the prison guards’ ability to impose the status quo on the American people. Not all prison guards are part of the government, but virtually all rely on its power to preserve their privileges. Even as the old order uses government to defend the past, however, we are seeing a historic breakdown in the capacity of government to function. This has become a gigantic barrier to an American breakout.
The widespread breakdown in government is now obvious to Americans of both parties. The failures are becoming a problem of daily life. Citizens across the country are looking for some way to break out of this obsolete mess that is serving the people so poorly.
It is clear that minor tinkering will fail. We need extensive and extraordinary change to replace, not to reform, the broken-down parts of government. We need breakthroughs so large they can bring down the bureaucratic state, as light bulbs made candles obsolete.
Many of the pioneers we have just met are developing breakthroughs on that scale, breakthroughs that can make the failing bureaucracies in education, in health, in energy, and in transportation not only obsolete but irrelevant, by eliminating the problems that justify their existence. Part of the breakout for America will be a breakout from this dysfunctional bureaucracy that is holding us back.



CHAPTER NINE
BREAKOUT IN GOVERNMENT
The advanced breakdown in government that we’re seeing today is something new, and it is forcing Americans across the political spectrum to recognize that our current approach to government is failing. Ever-expanding and unaccountable bureaucracy, conspicuous waste of taxpayers’ money, and widespread corruption are a fundamentally wrong model. That’s how old European monarchies treated their subjects, not how the self-governing citizens of the American republic are to be treated.
A French visitor to the United States famously remarked on Americans’ new and inventive way of managing their affairs, noting how different it was from anything he had seen in the old world. “Americans of all ages, all conditions, all minds constantly unite,” Alexis de Tocqueville wrote in 1835. “Not only do they have commercial and industrial associations in which all take part, but they also have a thousand other kinds: religious, moral, grave, futile, very general and very particular, immense and very small; Americans use associations to give fêtes, to found seminaries, to build inns, to raise churches, to distribute books, to send missionaries to the antipodes; in this manner they create hospitals, prisons, schools.”1 Citizenship, Tocqueville observed, was more than voting and complaining about the president. It was a novel way of life: do-it-yourself government.
Benjamin Franklin was the model of this new citizen-activist. He helped found the Junto, a group that met to discuss issues and ideas, when he was twenty-one. At twenty-five he helped found a library that was housed in Independence Hall for a number of years. At thirty he helped found a volunteer fire department. At thirty-seven Franklin proposed the Academy and College of Philadelphia. Over a six-year period, he helped launch the school, which became the University of Pennsylvania. The same year that he proposed the college, 1743, he also helped found the American Philosophical Society, which became the center of an astonishing range of scientific observations and inventions. In 1751, he helped found the first hospital in the American colonies. When you remember that Franklin was earning a good living, writing constantly, engaging in world-renowned scientific research, and playing a leading role in Pennsylvania and American politics and diplomacy, you can see why he has been called the “first American.”
This is the ethos that produced the innovations and breakouts of earlier generations. It is an irony of history that the very modernity that the decentralized American culture made possible soon became a threat to that culture. In the nineteenth century, intellectuals became confident that they could understand economic and social forces well enough to manipulate them, much as they thought they had mastered the physical sciences.
The new complexity of the world seemed to demand centralization and professionalization. In his second inaugural address, President Franklin Roosevelt theorized that “as intricacies of human relationships increase, so power to govern them also must increase.”2 Bureaucracy was the answer to that challenge, a modern marvel—a vast administrative machine that could fine-tune society with the tools of science.
The new model of a centralized administrative state managed by a professional bureaucracy appealed to intellectuals eager to exercise enlightened authority over their fellow citizens. These intellectual Brahmins—a caste epitomized by FDR’s celebrated “brain trust”—would be the architects and governors of a brave new world based on their values and their interests.
Roosevelt’s New Deal created thirty new federal agencies for this task.3 Foremost among them was the National Recovery Administration, or NRA, which had sweeping power to direct the economy. As Amity Shlaes recounts in The Forgotten Man, “NRA code determined the precise components of macaroni; it determined what tailors could and could not sew. In the poultry industry the…code had barred consumers from picking their own chickens. Customers had to take the run of the coop, a rule known as ‘straight killing.’ The idea was to increase efficiency.”4
Eventually the Supreme Court found the NRA itself unconstitutional, but the expansive new regulatory bureaucracy remained, growing throughout the twentieth century regardless of who was in the White House or who controlled Congress. The public servants became the public masters. That is the legacy we are stuck with today—a central bureaucracy built in the 1930s trying to control a country of 315 million citizens. You might as well try to run the internet through a 1950s mainframe computer. The apparatus that once seemed scientific and modern is broken down beyond usefulness.
Computing overcame the limitations of cumbersome mainframes by distributing power among thousands of smaller computers in a decentralized network—the internet. That same technology can enable us for the first time to overcome the failure of centralized bureaucracy by replacing it with a network of connected citizens. Distributed government in the iPhone age should permit citizens to work together, voluntarily, on a scale that has never been possible before.
Citizenville
Gavin Newsom isn’t the type of person you expect to find theorizing about how to dismantle vast government bureaucracies. A Democrat and the lieutenant governor of California, Newsom is the second-highest elected official in one of the nation’s bluest states—one famous for its commitment to “big government” and for its particularly powerful public employee unions. (It was in California, after all, that the prison guard was making more than $200,000 a year.)
There’s no question that Newsom is firmly on the left of the political spectrum. In his former office, mayor of San Francisco, he became one of the first officials in the country to issue marriage licenses to same-sex couples back in 2004. Later, with more controversy, he made San Francisco a sanctuary city from federal immigration law.
But Newsom has also had some experience dealing with bureaucracy, both as a small businessman and then as a public official. As lieutenant governor, he has been outspoken about the need to rethink government for the digital age. His book Citizenville is full of ideas about how Americans could use technology to break out of the outmoded bureaucracy that built the sidewalks to nowhere in Oklahoma.
“Citizenville” is Newsom’s play on the title of the wildly popular Facebook game FarmVille, in which players tend a virtual farm, plowing land, planting and watering crops, and raising animals, for which they are awarded points. This might not sound like the most stimulating activity, but apparently a lot of people find it entertaining. FarmVille has been one of the top games on Facebook for years, with tens of millions of people spending hours a week tending to their digital fields. According to the game’s publisher, Zynga, forty million people in more than 180 countries play FarmVille each month. Every day, thirty million people “visit” with fellow farmers within the game. In Turkey, one out of eight persons is on the game. Many players even buy virtual ornaments and accessories for their virtual farms using real money. Someone in Denmark purchased 3,700 pink flamingos at once to decorate what must be the most colorful agricultural scene ever envisioned.5
With so many people spending so much time and even money playing FarmVille to acquire worthless points, Newsom wondered if we could direct that energy into something more useful. What if we could turn government—or at least some important parts of it—into a game? What if players, instead of competing over harvests in FarmVille, could compete over real contributions in Citizenville? Newsom describes how it might work: “The way to ‘win’ Citizenville is to amass points by doing real-life good. If a player contacts the city to report a pothole and get it fixed, he gets one hundred points. If another player organizes a community cleanup in the local park, she gets two hundred points. If another player landscapes the median on his street, that’s three hundred points. Whenever people make a real-life improvement, they report it to the Citizenville Website, which has a continuously updating scoreboard.”6
If you’re less optimistic than Newsom that Americans would compete over something as mundane as civic-mindedness, recall that Salman Khan has millions of kids frantically working for virtual badges in mathematics on his website. Compared with awards for dividing fractions, or for that matter for tending a virtual vegetable patch, getting rewarded for snapping a picture of an undiscovered pothole could be downright exciting.
Citizenville, however, should be able to do more than collect pictures of potholes for government employees to fill. Although Newsom doesn’t go so far as to say it himself, it’s not hard to imagine a version 2.0 in which players could capture the pothole on their phones and upload it to the Citizenville app, which could immediately shoot out a request for bids to local contractors and automatically select the highest-rated one. They could fill the pothole by the end of the day, a few citizens could verify, and the contractor could be paid automatically. A similar process might apply to any number of public services in Citizenville, from plowing snow off the roads to maintaining the community basketball courts.
Newsom even theorizes that Citizenville could re-create in the real world some of the magic that led that Dane to purchase those 3,700 flamingos. “In Citizenville,” Newsom writes, “people would spend money on actual improvements in the player’s neighborhood—say, an hour of professional landscaping or fresh paint to cover up graffiti. In both FarmVille and Citizenville, players have the enjoyment of the game. But in Citizenville, instead of taking pride in a virtual world, players would be making a difference in their own neighborhoods.”7
Is all of this too crazy to work? Absolutely not—in fact, it’s already happening. The prototype of Citizenville, or maybe its forerunner, has been up and running for four years—and not in spacey Silicon Valley, but in a tiny suburb of Austin, Texas. The city of Manor is pushing the frontiers of what government can be in the internet age. As Newsom describes, in 2009 the city launched a web-based platform called Manor Labs, which invited citizens to propose solutions to problems of local government. Instead of virtual points like in FarmVille, the program rewards participants in “innobucks”—one thousand for each suggestion, plus a bonus of one hundred thousand if the city actually adopts it. An online scoreboard keeps track of which citizens have acquired the most.
With suggestions rolling in, Newsom reports, the town took the experiment one step further: “The City of Manor came up with real rewards you could buy with your innobucks. For varying amounts, you could buy a police ride-along or even be mayor for the day. Local businesses and restaurants also got in on the fun, offering coupons for discounts or free appetizers in exchange for innobucks. It’s not fake currency—it’s civic currency.”8
The “game” was a hit, building a group of active citizens who were addicted to improving local government. “When people went away on vacation,” Newsom says, “they’d immediately interact with city government upon returning, trying to make up for lost time and build up their innobucks stashes.”9 Some of their suggestions really did make government more efficient and better for the citizens, such as automatic payments on utility bills.
A number of other cities have adopted a platform called SeeClickFix. Using a website or smartphone apps, citizens of Chicago, Houston, Richmond, Albuquerque, and other cities report problems to their local governments. On a recent day in Houston, city officials responded to reports on SeeClickFix of a traffic light outage, a missing stop sign, and a broken manhole cover, acknowledging them all within minutes.
Manor Labs and SeeClickFix—and, for that matter, Citizenville—are just the earliest hints of how the internet and ubiquitous smartphones could transform government. Even the most basic public functions that we didn’t think offered much room for improvement, the “meat and potatoes” like road maintenance and trash removal, are open to whole new frontiers.
As mayor of San Francisco, Newsom was aggressive about bringing the ethos of a California entrepreneur to government. The city started taking suggestions from citizens through Twitter. Then it launched “Open 311,” a computer protocol for submitting complaints to government. It created an iPhone app, EcoFinder, to help residents find the closest recycling locations. Newsom opened the city up for “hackathons,” marathons of computer coding in which people created public tools (apps) for, say, coordinating carpools or reporting the GPS location of city buses. He distributed handheld devices that let people vote on budgeting decisions from the comfort of their living rooms.
Newsom has also stockpiled dozens of other great ideas for using technology to return government to the citizens. He cites House Majority Leader Eric Cantor’s YouCut, which lets citizens vote on which spending cuts Cantor brings to the floor. The project drew between five hundred thousand and a million votes a week. The majority leader’s office launched Citizen Cosponsors in 2012, which lets Americans endorse and follow legislation they care about using Facebook. There are now more than three thousand bills available to cosponsor, covering everything from foreign aid to Egypt to requiring members of Congress to read legislation before passing it.
Newsom sees the potential of this technology to disrupt the administrative state right out of business. In words any Republican would applaud, he writes about using the connective power of the internet to revive the ethos that Tocqueville detected in America. “We need to allow people to bypass government,” he says. “We must encourage them to take matters into their own hands, to look to themselves for solving problems rather than asking the government to do things for them.” In another passage, Newsom quotes the most famous Republican about “thinking anew”: “We have to disenthrall ourselves, as Abraham Lincoln used to say, of the notion that politicians and government institutions will solve our problems. The reality is, we have to be prepared to solve our own problems.”10
The bureaucracy, Newsom recognizes, is obsolete. We would do well to replace it with a twenty-first-century upgrade: “We have managers of managers, supervisors of supervisors, and enough committees, subcommittees, groups, and subgroups to make a bureaucrat’s head spin…That’s completely unnecessary in this technological age. Our government is clogged with a dense layer of bureaucracy, a holdover from an earlier era that adds bloat and expense. It’s like a clay layer, a filler that serves only to slow everything down. But technology can get rid of that clay layer by making it possible for people to bypass the usual bureaucratic morass.”
He puts it delicately, but it’s hard to miss that Newsom is talking about a dramatic downsizing of government bureaucracy: “Technology allows us to disintermediate,” he writes. “To disintermediate just means to get rid of the middleman.… I’m talking about people organizing themselves to solve problems, rather than complaining that the government isn’t doing it.”11 What conservative could put it better?
Newsom has no illusions about how the bureaucrats will respond to the innovations he’s proposing. He sees that they will try to kill the future if we let them have the chance. He agrees with Joe Trippi, Howard Dean’s former campaign manager, that “[b]ureaucracy wants to stop innovation,” adding that it’s “slow to adapt at best. At worst, it’s openly hostile to change.” (Of course, the solution to that willful resistance would be simply to defund it.)
A government that returned power from Washington to connected citizens would put a stop to much of the idiocy that Senator Coburn cataloged in his “wastebooks.” After all, citizens engaged in local self-government are unlikely to spend their money on sidewalks to nowhere, robotic squirrels, or caviar advertisements. Nor do they sit around thinking up how to regulate themselves silly.
Of course, technology can’t replace every government agency. The executive branch isn’t going to disappear. But Newsom also has some fascinating thoughts about how to introduce competition into the functions of public administration that citizens can’t take on themselves. One idea is to set up “an intracity competition among departments, with a Yelp-style scoreboard showing who has the highest rating.” A public system for reviewing and scoring agencies, giving citizens a forum to praise good service and criticize bad or apathetic treatment, would go a long way toward improving departments of motor vehicles, building permit offices, and even courts. Newsom thinks it would fire the competitive instincts of public employees, but the awareness that bad interactions could quickly become public knowledge would also foster better behavior. There’s already some evidence that it does. When Rialto, California, started requiring some police officers at all times to wear video cameras that kept a record of their actions, there was an 88-percent drop in the number of complaints filed against officers in one year.12
The truly revolutionary uses of technology aren’t possible unless citizen computer whizzes can get the data they need out of government and into their apps. As with Facebook, Google Maps, or WebMD, the data are everything. Easy, real-time access to detailed information about government expenditures, for instance, would make it much more difficult for Congress or the bureaucracy to throw millions away on pancake restaurants and pet shampoo. Senator Coburn employed a staff spending hundreds of hours compiling that information. But if Amazon can follow you around the internet to identify your tastes and Visa can notify you instantly if someone uses your card to buy a television at a Best Buy across the country, transparency in federal spending should be a matter of routine.
Unsurprisingly, bureaucrats are not always eager to make data about their performance and spending accessible on every iPad. To its credit, the Obama administration has been moving in the right direction on this issue: the federal government does have a number of initiatives to open up federal data, but the sets published on data.gov often serve little purpose, like maps of clean energy companies, charts of electricity prices, satellite images, and census data. They are useful, perhaps—maybe even necessary—for Citizenville to become a reality, but they have little to do with holding government accountable. The useful data are often overly aggregated, or released in file formats that are useless for analysis (like PDFs). Typically Americans have to file Freedom of Information Act requests to get the kind of detailed information that would make citizen oversight possible.
Government’s first step into the digital age is ensuring that state and federal agencies release all their data in standardized, machine-readable formats. In 1995, when I was Speaker of the House and only a few Americans had internet access, we created THOMAS at the Library of Congress to track legislation and make it available for the public to read online, along with voting records, sponsors, and other relevant information.
More recently, Representative Darrell Issa, the chairman of the House Committee on Oversight and Government Reform, has championed the Digital Accountability and Transparency Act (DATA), which would improve the information that bureaucracies submit to the federal spending database at usaspending.gov. The Democratic-controlled Senate has killed the measure once already.13
Tim O’Reilly, who publishes a popular series of handbooks for computer programmers, thinks the next big step is turning that one-way stream of data into a two-way dialogue. He coined the term “Web 2.0” to refer to a new kind of web services in the mid-2000s, sites like You Tube, Facebook, and Wikipedia. It’s hard to remember now, but these websites were radically different from earlier internet sites. Instead of simply downloading pages from the web, as when you read an article at NYTimes.com, for instance, users were suddenly uploading information of their own as well. Contributing to Wikipedia, posting on Facebook, and adding videos to YouTube made the web a two-way street. The internet was taken over by its users.
In 2009, O’Reilly was perhaps the first person to suggest that the internet could bring the same transformation to government. He called his vision “Gov 2.0.” Instead of sucking down whatever programs and services government provided, he thought, the users—the citizens—could make government a two-way street as well. They could take it back.
“The key idea is this,” O’Reilly explained to Gavin Newsom, whose Citizenville is an imaginative example of what O’Reilly has in mind. “The best way for government to operate is to figure out what kinds of things are enablers of society and then make investments in those things. The same way that Apple figured out, ‘If we turn the iPhone into a platform, outside developers will bring hundreds of thousands of applications to the table.’ Previous smartphone development platforms looked like government does now: vendors talking in a back room and deciding what features to offer. But then Apple turned the iPhone into a platform in which the killer feature was that other people can make features.”14
O’Reilly thinks that by treating government as a platform, we could replace many of the top-down functions of the bureaucracy with bottom-up solutions created by citizens. To do so, we have to let citizens compete directly with the lumbering state. “What if there were a market for government services, or government-like services,” he asked Newsom, “where people could say, ‘Oh, I can actually meet that need!’ and there was a government apps store that wasn’t ‘Here are a bunch of apps the government developed’ but ‘Hey, we’re gonna let you figure out how to compete with the government’?”15
This will mean more than opening up government data to the public, although that is an important step. O’Reilly thinks the government needs to create APIs (the technology that lets your iPhone apps give commands to, say, Twitter, on your behalf). Government needs to enable citizen apps to “plug in” to its services so that they can, for example, process forms, obtain permits, or pay taxes. A Citizenville app, for instance, would need to interface with local government to submit the pothole report, to authorize a contractor to fill it, and to pay them when the job was done. The government might have systems it uses for each of those tasks. O’Reilly wants to give programmers access to them as well.
With enough capabilities, citizen-created apps could begin to manage government better than the bureaucracies do themselves—not a high hurdle by any stretch. What would Kickstarter for government look like, to let citizens take direct control of a portion of the budget? What would Google Now for government look like, or Groupon, or eBay, or AirBnb?
The main barrier to this computer-driven decentralization of government isn’t the technology, it’s the policy. Government has to open up. O’Reilly gives the example of GPS, the now-ubiquitous location technology. “It’s easy to forget that GPS, like the original internet, is a service kickstarted by the government,” he says. “Here’s the key point: the Air Force originally launched GPS satellites for its own purposes, but in a crucial policy decision, agreed to release a less accurate signal for commercial use. The Air Force moved from providing an application to providing a platform, with the result being a wave of innovation in the private sector.”16 When we’re talking about a platform that could transform government and shrink the massive federal bureaucracy, however, there’s little doubt that citizens will have to force this change themselves. The prison guards aren’t simply going to surrender.
Both Newsom and O’Reilly seem optimistic, and they both—somewhat unexpectedly—seem excited by the promise that technology will carry America not just into the future, but into a future closer to the ideals of our founders and to the vibrant civil society Tocqueville so admired.
“The more actively engaged citizens are, the closer we come to the original vision of the Founding Fathers.… Aren’t these the principles our country was built on?” Newsom asks. “Throughout the country, people took an active part, whether formally or informally, in the running of their towns—a kind of bottom-up democracy that served to strengthen the new nation.”
O’Reilly echoed a similar sentiment. “If you go back to the Founding Fathers, you realize, ‘Oh yeah, government was very small.’ You go back to volunteer fire departments, to mutual insurance companies, to subscription libraries,” he said. “But now we’ve created—government is like this special category of thing.… As opposed to, it’s a set of things we do for each other.”
“We’ve gotten very far away from that notion in recent decades,” Newsom concludes, “a trend we’d do well to reverse.”
Taming the Bureaucracy
Gavin Newsom is right. We have gotten very far away from that notion in recent decades. To give you some idea of how far and how fast: in 1929, federal spending accounted for just over 3 percent of GDP, and by 2010, that figure had exploded to 24 percent—a sevenfold increase.17 And reading Senator Coburn’s wastebooks, we know exactly how it has grown and how much it wastes.
Much of Washington has forgotten that government is not the whole society. It is just a small piece of it—or at least it should be. What communities and citizen volunteers can do, government should leave to them to do. What state and local governments can do, the federal government should let them do. That’s the only way government can be dynamic enough to give ideas like Citizenville a chance to compete and flourish.
To shift responsibility from Washington to the states and local communities will require real political action. One of the most important policy proposals of my presidential campaign was a Tenth Amendment enforcement act. The Tenth Amendment provides that any powers not explicitly granted to the federal government under the Constitution “are reserved to the States respectively, or to the people.” Yes, you read that correctly. The bureaucratic and regulatory monstrosity that we call the federal government is impossible to reconcile with that principle, which is why the prison guards want you to forget all about the Tenth Amendment. We the people will have a fight on our hands to bring about a genuine breakout from the failing government that holds us prisoner. While we’re hacking away at the bureaucracy, we have to grow citizens at home. This is how Citizenville, Gov 2.0, and similar ideas will replace the bureaucrats that fill all those buildings along the National Mall.
Restoring the constitutional balance prescribed by the Tenth Amendment doesn’t mean getting rid of the federal government entirely—not by a long shot. The Defense Department, the State Department, the Justice Department, and many others serve valuable public functions. But while they’re important organs of government, many are also broken-down bureaucracies in critical need of reform. They’re wasteful, inefficient, and run largely by an unaccountable army of federal employees. The 130-year-old civil service system was originally intended to stamp out patronage and corruption. But the reformed system developed corruptions of its own: it has organized to protect itself from the public and remain impervious to change, and it is staffed by people who can’t be fired and are constantly growing their power and their pay. There is no incentive for the current civil service to run the government efficiently or to save the taxpayers’ money.
The bureaucrats behave accordingly. Their focus is entirely on inputs rather than outcomes. But inputs—more spending, more employees, more programs—are meaningless unless they produce better outcomes. And as we pour more money into the old bureaucracy, we get worse outcomes.
A meaningful program of civil service reform would impose modern technology and management practices on the federal bureaucracy. For instance, the federal government still uses hundreds of siloed computer systems at a time when many businesses have migrated to cheaper cloud-based solutions that serve tens of millions of people efficiently.
Lean Six Sigma
The great improvement in American productivity over the last half century was brought about by the application of W. Edwards Deming’s vision of quality through continuous improvement and more recently by the development of management systems and philosophies like the “Lean” system for process improvement.
In Iowa as a candidate for president, I encountered Mike George, a remarkable champion of this type of modernization for government. One summer morning in Des Moines, his organization drew nearly a thousand concerned citizens to its Deficit Free America Summit to learn about his unusual plan to balance the federal budget by 2017—a bold idea, since many in Washington claim that it will take at least a few decades to balance the budget.
Mike knew from personal experience that we could achieve massive cost reductions (or lower inputs) while dramatically improving outcomes.
As a business consultant, Mike had helped create the Lean Six Sigma method for deep cost cuts, and through his firm, the George Group, he had brought his expertise at streamlining corporate processes to companies like Xerox and Caterpillar. Using his method, Motorola was able to return 1,500 manufacturing jobs to the United States that it had previously outsourced to China.
Mike’s Lean Six Sigma method was so successful at cutting waste in private enterprise that in 2004 the Department of Defense hired the George Group to tame runaway costs by training Pentagon personnel in the process. The results were stunning.
The army reduced costs by approximately $22 billion in the processes and programs to which it applied Lean Six Sigma. The Army Materiel Command alone is responsible for half of that savings by removing waste from the army’s supply chain. The Naval Warfare Systems Center in Charleston, South Carolina, increased the production of mine-resistant, ambush-protected vehicles (used to protect soldiers from roadside bombs) by a factor of ten, with no new facilities and no additional employees. Another navy facility achieved a fivefold increase in productivity and an 83-percent reduction in cycle time on aircraft engine repairs.
The army has even established annual awards for excellence in Lean Six Sigma. Its goal is to have 0.5 percent of the army workforce certified in the method to ensure that resources do not go to waste and service members get the support they deserve.
One member of Congress who understands this concept is Chris Collins of Buffalo, New York. When he was the county executive of Erie County, he implemented Lean Six Sigma in a heavily unionized workforce. He streamlined hiring for county jobs, improved the collection of delinquent taxes, used vehicle fleets more efficiently, and even cut the number of copy machines in county offices. The savings added up to almost $12 million in just a few years. Lean Six Sigma produced better services, a better climate for creating jobs, and lower costs for the taxpayers of Erie County.
Like Chris Collins, Mike George thought there was no good reason to accept continual increases in spending across the federal government without the kind of careful examination that has reduced the cost of many military projects. So after giving up his financial interest in Lean Six Sigma in 2007, he decided to get involved in solving our nation’s fiscal challenges.
Mike estimates that roughly 25 percent of all government spending is waste. One example he cites is a National Institute of Medicine and National Academy of Engineering joint study that concluded that 30 to 40 percent of all healthcare spending (a major budget item) is waste. Eliminating the one-quarter of federal spending that is waste would slash between $500 and $700 billion per year from the federal budget. That amount is roughly equal to the entire annual budget of the Department of Defense. It’s $5 trillion over ten years.
Cutting out the waste, however, will not get rid of the federal morass. Americans must also demand a complete rethinking of the regulatory state, which is killing innovation and strangling our economy. Every major regulatory agency should be reorganized, and every major regulation reassessed with the goal of removing the barriers to innovation.
A crucial step toward decentralized government will be limiting federal regulations to matters involving interstate commerce. Our Constitution requires this, actually, though you’d never infer it from the federal laws and regulations that reach into every corner of our lives. In most areas, states and local governments have a better sense of what rules are necessary for their communities. Distributing regulatory authority among the states also has the important advantage of letting them compete with each other to be efficient and friendly to innovation. Indeed, federal regulators should defer to states when they have corresponding regulatory agencies rather than overriding them with federal rules. Federal agencies should bear the burden of proof that their proposed regulations affect interstate commerce. If agencies stray beyond their constitutional authority and a regulation is struck down in court, they should be held responsible for the compliance costs that businesses have incurred trying to adjust to the improper exercise of power. Citizens should not suffer from irresponsible rule-making.
Federal regulations that do meet the Tenth-Amendment standard should be subject to a mandatory analysis detailing the effect on innovation, economic growth, and jobs. The cost of the 800-percent increase in regulation since 1949—eating away as much as three-quarters of economic growth—is too disastrous to ignore. Agencies like the EPA typically produce analyses of proposed regulations that consider “environmental justice,” “human dignity,” and other utterly subjective concerns with little regard for the adverse economic effects of their decrees. They should adjust their assessments of “human dignity” and “environmental justice” to take account of economic harm to the poor and disadvantaged when issuing new rules. And federal regulators should be forced to factor innovation and economic growth—the forces that really make our lives better—into all of their analysis.



CHAPTER TEN
BREAKOUT FROM POVERTY
No one in America needs breakout more than the poor.
The poorest Americans are the most firmly trapped prisoners in our country. The schools where they live are unimaginably bad, but they have no real alternatives. Once those schools have passed them through, they have no second chance to learn the skills they need to prosper in the modern world.
The cities they inhabit are broken down, driven to the verge of bankruptcy by mismanagement and corruption. Public safety and public services are appalling failures, all but killing opportunity for the people trapped there.
And for the last fifty years, a torrent of federal anti-poverty programs, developed with the best of intentions, have actually made things worse.
Growth
Unfortunately, the economic stagnation that has afflicted the United States since the financial crisis of 2008 has made life even more difficult for the poor. The poverty rate is now at its highest level since the 1960s.1
President John F. Kennedy was right: “A rising tide lifts all boats.” But if the tide is receding, the rickety craft of the poor get beached first. Restoring economic growth is therefore a moral concern. Real economic growth does more to help the poor than any social program.
In 1993, nearly forty million Americans (15.1 percent of the population) lived in poverty.2 Five of the next seven years saw economic growth over 4 percent.3 By 2000, the number of Americans living in poverty had fallen to thirty-one million (11.3 percent of the population).4 Thanks to a growing economy, nearly a quarter of all Americans who were living in poverty in 1993 had climbed out by 2000. According to the U.S. census, the poorest of the poor enjoyed the most improvement. Whether you sliced by age or ethnicity, “those groups with higher poverty rates had their rates fall further than those with lower poverty rates.”5
Economic growth is not just a facile catchphrase. It is the best opportunity for the poor to climb out of poverty. And an economic breakout—spectacular growth fueled by dramatic technological leaps and favorable government policy—would be a catapult for the poor.
Economists have long understood that innovation is the primary engine of growth. Several years ago a senior research analyst at J.P. Morgan produced a graph of data from the late economic historian Angus Maddison illustrating the growth of the world’s gross domestic product per capita over the past two thousand years. Until about 1800, all of humanity is clumped together in a flat line near the bottom of the graph. With the Industrial Revolution, Western Europe and the United States shoot sharply up, from a GDP per capita of a few hundred dollars to thousands. Suddenly, as if a light was turned on, they have modern, prosperous economies, and the average man is living better than anyone before in human history. Then with the innovations of the twentieth century, the lines representing Japan, the United States, and Western Europe go asymptotic—nearly vertical.6
One hundred percent of Americans live better and more prosperous lives because of the innovation and economic growth of the last half century. The economist Deirdre McCloskey estimates Americans today are so much richer on average than they were in 1900 that “if one accounts at their proper value novelties such as jet travel and vitamin pills and instant messaging, then the factor of material improvement climbs even higher than sixteen—to eighteen, or thirty, or far beyond.” One century of innovation and economic growth made us perhaps thirty times richer.7 Someday, economic historians could make similar calculations to consider how much self-driving cars, regenerated kidneys, and adaptive learning systems improved our lives and made all of us more prosperous.
Breakthrough innovations and the economic growth they stimulated are what separated Lincoln’s era from Jefferson’s, Edison’s era from Lincoln’s, and Einstein’s era from Edison’s. In each successive period, Americans were wealthier, more comfortable, and more mobile than before—even, perhaps especially, the poorest.
In the near future, big innovations like those I have outlined in this book could lead to a breakout for the American economy in general and for the poor in particular.
The breakout we’re looking for depends on economic growth comparable to that of the Reagan recovery of the 1980s or the boom of the 1990s. But economic growth by itself is not enough. Many of the poor have benefited modestly from past growth in the general economy but remain trapped in poverty. We have to think carefully about why they have been left behind and what we can do to make sure every person in America has the opportunity to thrive.
The persons we statistically lump together on the basis of income and label “the poor” are actually enormously diverse. Some of the deeper patterns of poverty that differentiate them are familiar to most of us; others are less intuitive. In the miserable economic conditions since the 2008 crash, the ranks of the “working poor”—those who work long hours for low wages—have been growing. Rural and small-town Americans are left in poverty as the information and knowledge economy sends good jobs to larger cities. Many inner-city neighborhoods, meanwhile, are afflicted by crime and gangs and high unemployment. The tragically self-destructive cultures that have taken root there make their economic problems much worse.
The poverty rate among minorities is alarming. Thirty-eight percent of African American children live in poverty. Thirty-five percent of Latino children live in poverty. Native Americans living isolated on reservations with a different set of communal rules are another group with exceptionally high levels of poverty and unemployment.8
Immigrants often find their job options limited. Single mothers, too, are disproportionately likely to be poor. The extraordinary number of Americans under the watch of the corrections system in one form or another—especially prisoners and former prisoners—face challenges of their own. Americans with disabilities have a completely different set of problems keeping them from working (see chapter twelve for details). Alcoholism, drug addiction, and mental illness are major problems among the homeless and very poor.
The economy has been so bad in recent years that poverty of a different kind is touching a group that has done well historically. Educated young people are leaving college to face a bleak job market and burdensome student loan repayments.
Senior citizens are living longer and staying healthier than anyone expected, which is good news, but many of them rely on pension plans that overpromised. Our culture and the tax laws, meanwhile, have encouraged borrowing and discouraged savings, so many older Americans find themselves working at low-paying jobs, either full- or part-time, long after they had planned to retire.
Another group of middle-aged and slightly older Americans have educations and skills no longer adequate to sustain the incomes they have been used to. Many of their employers are downsizing or closing. They want to work but they have the wrong skills for the twenty-first century and no access to the education they need to become employable.
Obamacare, with its powerful incentives to hire people for fewer than thirty hours a week, is exacerbating all these problems. For the first time in history, we have a part-time economy for millions of Americans who would like to have full-time jobs with full benefits.
Notice how different these groups are. Each faces its own challenges. For this diverse range of Americans to leave poverty for prosperity, we need breakthroughs big enough to reach all of them. In particular, it will take breakthroughs in education, welfare policy, and the penal system to create a breakout from poverty.
Learning
Learning is at the heart of leaving poverty. “Give a man a fish and you feed him for a day. Teach a man to fish and you feed him for a lifetime.”
Any strategy for breaking out of poverty has to start with helping the poor acquire skills and knowledge. This imperative applies to so many patterns of poverty (the inner-city poor, the out-of-work in rural America, the middle-aged Americans who have lost their jobs in this bad economy, new immigrants who struggle to learn English, prisoners—all of them, really) that it must be a top priority.
It is obvious that the current education system is failing the people who need it most. Our inner-city schools are scenes of mayhem. Ron Suskind’s book A Hope in the Unseen, based on his Pulitzer Prize–winning series in the Wall Street Journal, chronicles the school days of Cedric Jennings, a young African American at Ballou High School in Washington, D.C. Cedric is remarkable because he dares to be a good student in an environment where academic success is dangerous to one’s personal safety. The “silent majority at Ballou…are duck-and-run adolescents.” The gossip in the halls isn’t about who has a crush on whom but about “a boy shot recently during lunch period, another hacked with an ax, the girl gang member wounded in a knife fight with a female rival, the weekly fires set in lockers and bathrooms, and that unidentified body dumped a few weeks ago behind the parking lot.” The school’s lesson to the students: “distinctiveness can be dangerous, so it’s best to develop an aptitude for not being noticed.”
The honor roll is “pinned up like the manifest from a plane crash, the names of survivors.” It lists the students with at least a B average. Of Ballou’s 1,389 students, seventy-nine have made the honor roll: sixty-seven girls and twelve boys.
With heroic determination and effort and the encouragement of a great teacher and devoted mother (his father is incarcerated), Cedric sets his sights on top-tier colleges—and in his senior year of high school, he’s accepted into an Ivy League university. When he arrives on campus in the fall, however, Cedric finds himself academically far behind most of his fellow students and struggling to adjust.
Cedric was one of the miraculous few who made it through the brutal gauntlet. In seventeen of our fifty largest cities, fewer than half the students graduate from high school.9 In New York City, only 30 percent of students are proficient in math and only 26 percent in reading.10 Only 21 percent of Chicago eighth-graders are proficient in reading.11 The schools aren’t the only party to blame for this failure, but they are prison guards blocking the change that could help other poor kids like Cedric break out of poverty.
Compounding the problem, the education system has no way to retrieve the older Americans whom it has already failed. Forty-seven percent of Detroit’s adult population is illiterate.12 What hope is there for them to get a good job in the information age, even if they can escape the ruins of what was once the most innovative city in America?
Better-educated adults also face the imperative to learn new skills when their old jobs go away and they have to change careers. Indeed, the nature of work has been changing in fundamental ways. Peter Drucker, who began writing about this change fifty years ago, has observed that the level of education needed to rise from a low-paying job to a higher-paying one is increasing. It was clear as early as the 1960s that we needed an entirely new approach to adult learning if large numbers of workers were not to become obsolete in their thirties and forties. Yet we still have no system of lifelong learning to help workers update their skills. There is an enormous gap between the learning system we need and the expensive, obsolete, inconvenient, and inefficient system of bureaucratic education we are currently stuck with. We have to establish the principle that learning never ends, that workers need to pursue part-time learning their entire lives.
The current education system also lets down new immigrants, whose opportunities are drastically limited if they don’t become proficient in English.
Fortunately, pioneers like Salman Khan are preparing the breakout in learning that could smash one of the greatest barriers to a breakout from poverty. We have already seen how Khan’s approach to education can save students who have fallen far behind.13 Learning science and technology could put many poor Americans on a trajectory for success. Within a few years, every poor person in America who wants it could have access to Khan Academy and other innovative learning materials. No longer will they be prisoners of failing schools.
The smartphone is becoming so common that we take it for granted. Even many poor Americans have an iPhone or an Android device on which they can run apps, watch videos, and communicate with people around the world. And guess what? The sophisticated adaptive learning software that Bror Saxberg describes could run on these devices.
Smartphones can bridge the information gap and empower the poor with materials tailored for their needs and abilities. They can emphasize audio and video over print, and they can provide the short, practical building blocks of learning that Khan Academy has shown to be so effective. Apps like Duolingo already teach foreign languages on the iPad for free. We need Duolingo for English literacy.
The information gap—previously an unbridgeable chasm—has often separated the poor from the prosperous. Now we have the ability to bridge that gap with an inexpensive device you can hold in your hand. A thousand revolutions could not yield as much progress for the poor as the iPhone might do.
Indeed, we have not yet thought through the implications of the smartphone for public policy. The rapid spread of these sophisticated devices has the potential to solve many big problems at no cost to the government.
A Change in Attitude
There is no doubt that learning is essential to helping people leave poverty. But they need to learn about more than mathematics or Microsoft Excel. People need to learn the right attitudes and habits. In fact, these skills are probably more important to success than 80 percent of what students learn in school. Habituation to work and the right attitudes are one of the education system’s primary goals.
The next great requirement for a breakout from poverty, then, is to change the destructive attitudes and habits that hold so many people back. We have seen the power of the right attitude in the story of Cedric Jennings. We will see it in chapter twelve in the story of Congresswoman Tammy Duckworth. The right attitude and habits can carry people a long way. As Marvin Olasky points out in The Tragedy of American Compassion, the principle of helping the poor learn sound habits was at the heart of every nineteenth-century reformer’s agenda.
Last year I met one of the world’s leading poverty fighters. I was shocked when he said to me, “When people tell me they’re unemployed, I say, ‘Well, then why haven’t you created a job?’” Perhaps not everyone can be an entrepreneur, but with ninety-nine weeks of unemployment compensation, they could obtain an associate’s degree (or, with inexpensive online options, a bachelor’s or even a master’s degree). Those two years are more than enough time to start a business of your own. But how many think about long-term unemployment this way?
We know that graduates of self-sufficiency programs that focus on job training and on skills like budgeting and saving are more likely to be employed and have higher incomes.14 The same learning technology that teaches reading and math could one day teach these important life skills as well, helping people acquire the habits and attitudes they need to leave poverty. Sebastian Thrun’s Udacity already has a free online course called “How to Build a Startup,” walking would-be entrepreneurs through questions like “How do you make your money?” and “How do you get, keep, and grow customers?”
What if this training could be delivered in a highly personalized way through smartphone apps designed specifically to help the poor? The unemployed could learn how they might earn money, get a job, or start a business of their own. They could learn about saving money and creating a budget. In short, online programs might help the poor become self-sufficient, leaving poverty for opportunity. Such programs might even include online mentors, volunteers who have made it out of poverty themselves, like the “learning coaches” who help Khan Academy students through their lessons.
Some people living in dependency have hours of idle time each week. We could soon ask anyone receiving public assistance to complete a training program in employment or life skills. A system of continuous learning and assessment might eventually include automated incentives to help people work their way through the programs, perhaps small amounts of cash. If someone learning to read or to get a job received a small but immediate cash reward as she completed each step, her focus on learning would improve dramatically.
As a congressman from Georgia in 1990, 1 ran an experiment called Earning by Learning. We paid “at-risk” students two dollars for every book they read during the summer. Word got around, and each week a few more students joined the program. A fourth-grader named Stephanie Wynn read more books than any other student. The Wall Street Journal invited her to send in her story, which it published unaltered.15
“Last summer I read 83 books,” she began. “I earned $166.00, $2 for every book.… I spent a lot of time this summer reading. If I hadn’t read the books, I would have been bored. I do like to swim and watch TV sometimes. But the reading time was fun.”
Stephanie got some of her friends to start reading. “I recommended a book to my friend Jeremiah,” she wrote. “I let him take it home and read it. He said it was really good. He brought it back to me.”
At the end of the summer, Stephanie’s school recognized her for reading the most books in the program. “All the kids were very happy to get their money,” she said. “With the money I earned I bought some new clothes and got a lot of Barbie stuff.”
“The summer reading program is over. I am still reading. I am still reading because it is fun,” she concluded. “I think it is a good idea to give kids money for reading books. It showed me that reading was fun. It also helped bring my mom and I closer together. We had fun reading together.”
At one time, groups in seventeen states had picked up Earning by Learning. Consider how easy an e-reader app might make such a program. It could even verify that the children read the books.
The Welfare State Isn’t Working
The Earning by Learning reading program was hard to sustain because its combination of personalization and financial incentives violated the ethos of the welfare bureaucracy. In order to achieve a breakout from poverty, we have to replace the welfare state with real opportunity.
For the last fifty years, government poverty programs have made things worse. With the best of intentions, the paternalistic, patronizing, dependency-inducing model of welfare has produced illiteracy, unemployability, and hopelessness. It has weakened the poor.
In the mid-twentieth century, the United States entered into a destructive social contract with the poor. If you are a mother and you kick the male out of the house, we will give you money. If you have more children outside of marriage, we will give you more money. If you are a student and you do badly in school, we will subsidize you. If your body is imperfect, we will send you a disability check for the rest of your life, provided you don’t work full time. It is a soul-crushing deal. Practically everything we have done has made it harder to break out of poverty in America.
From the Moynihan report of 1965 to Charles Murray’s Losing Ground in the 1980s to Marvin Olasky’s The Tragedy of American Compassion a decade later, the case against dependency is devastating. The sad reduction of citizens to clients is exactly the opposite of the American ideal, and the prison guards of the poor make it expensive to stop being a client.
The Heritage Foundation estimates that over a trillion dollars are spent each year on what Peter Ferrara identifies as roughly two hundred federal programs designed to transfer resources to the poor. Taking a job can cost someone unemployment compensation or disability payments or earned income tax credit or Medicaid or public housing or food stamps or some combination of these and other subsidies.
Instead of a glide path from poverty to prosperity, the welfare state has built a cliff that the poor have to climb to reach an income level where becoming independent makes financial sense. The available support is a spiderweb of dependency that can make it almost unthinkable to leave the government’s welfare system and become independent.
Total welfare benefits today provide more than a minimum-wage job in thirty-four states and the District of Columbia, according to a recent study by the Cato Institute. In seven states and D.C., they provide more than a job paying twenty dollars an hour, and in five other states, welfare provides more than a job paying fifteen dollars an hour. In Hawaii, the study found, “a person leaving welfare for work would have to earn more than $60,590 a year to be better off.” It’s no wonder so many Americans choose dependency when, according to Cato, “In ten states and the District of Columbia, welfare pays more than the entry-level salary for a teacher in that state” and “in 38 states and the District of Columbia, welfare is more generous than the average starting salary for a secretary.”16
The “Great Society” legislation was passed half a century ago, and the results speak for themselves. We waged war on poverty, and poverty won. The welfare-state bureaucracy cut off the bottom fifth of America from economic opportunity and independence. (And that bottom fifth has almost become the bottom quarter under the weight of a bad economy and an inadequate adult education system.) Rising became too difficult and sliding backward as a client of the welfare bureaucracy became too easy.
The welfare industry, however, resists real change and denies any responsibility for the mess. Half the adults in Detroit can’t read, but don’t blame the bureaucracy that has spent trillions over the last generation. For decades, the prison guards have subsidized unemployability, and now these illiterate adults can’t get a job in the information age. If neighborhoods collapse under the dysfunction and everyone capable of moving leaves, don’t blame the unions that insist on trapping each successive generation in failing schools. The education system is so bad, the population so poor, and the city laws so burdensome that the only place to make money is in the underground economy. But don’t blame the prison guards for the city’s degeneration into crime and violence.
We are dealing with human beings, so achievement needs to be rewarded and effort needs to be reinforced. If we took a third of the amount we’re spending on the poor and spent it on sensible incentives, we could begin the breakout from the welfare prison.
The perpetuation of material poverty isn’t the only problem with the welfare state, however. It also wreaks havoc on marriage and the family. Robert Rector of the Heritage Foundation puts it bluntly: “Welfare … converts the low-income working husband from a necessary breadwinner into a net financial handicap. It transformed marriage from a legal institution designed to protect and nurture children into an institution that financially penalizes nearly all low-income parents who enter into it.”
Predictably, these terrible incentives contributed to a breakdown in the American family. As Peter Ferrara notes, only 7 percent of children were born to unmarried parents at the outset of the War on Poverty. The figure today is many times that: nearly two in five children nationwide are born to parents who are not married to each other. The numbers are starkest among African Americans, who are disproportionately poor. When the War on Poverty began, well over half of African American children were born into two-parent families. Sadly, as the welfare programs that penalized marriage began to take effect, the rate plummeted. The portion of African American children born out of wedlock rose from 28 percent in 1965 to 49 percent in 1975. By 1990 it was 65 percent. Today it is about 70 percent. White families, too, have collapsed. In 1965 the portion of Caucasian children born out of wedlock was just one in twenty-five. Today, it is one in four. Among white Americans without a high school degree, it is one-half of their children.
This is a disaster for the poor, for it feeds the cycle of poverty. We know, says Ferrara, that poverty and having children out of wedlock are strongly linked. The poverty rate in 2010 for married couples with children was 8.8 percent, compared with 40.7 percent for unmarried mothers.17 Among African Americans, the poverty rate is 12 percent for two-parent homes. Among homes led by unwed mothers, it is nearly 50 percent.
Children in one-parent homes are virtually sentenced to poverty. They are seven times more likely to become welfare recipients as adults, says Ferrara.
The New York Times columnist Charles M. Blow acknowledges the perverse incentives of the welfare state: “For the poorest Americans, there are marriage penalties built into many of our welfare programs,” he writes. “As the Heritage Foundation has pointed out: ‘Marriage penalties occur in many means-tested programs, such as food stamps, public housing, Medicaid, day care and Temporary Assistance to Needy Families. The welfare system should be overhauled to reduce such counterproductive incentives.’” When liberal columnists are quoting the Heritage Foundation favorably in the New York Times, you know the time has come to rethink our entire approach to helping poor Americans.18
Corrections Reform
Mass incarceration is decimating the poor. Blow identifies it as one of the destructive public policies that have undermined marriage and opportunity: “In the two decades preceding the Great Recession, the American prison population nearly tripled, according to the Pew Center on the States. And make no mistake: mass incarceration rips at the fabric of families and whole communities.”19
We need a profound rethinking of our corrections system in general and our prisons in particular. Chuck Colson’s courageous founding of Prison Fellowship marked a resurgence of serious conservative thought about prison reform, and I have been working for years with his successor, Pat Nolan, on rethinking incarceration. It is critical to the future of a large part of our population, and of the African American community in particular, that we correct policies that turn first-time offenders into hardened criminals. We can do better. We owe it to America to do better.
One out of every thirty-one Americans is under correctional supervision.20 This is the highest rate of any developed country. One-quarter of the world’s prisoners are incarcerated in the United States. The link to poverty is obvious.
There is a striking correlation between the collapse of education for the poor and incarceration. Seventy percent of prisoners rank in the lowest two levels of reading ability, according to the National Institute for Literacy.21 The Annie E. Casey Foundation found that “ten to fifteen percent of children with serious reading problems will drop out of high school, and about half of youth with criminal records or with a history of substance abuse have reading problems.”22 Many studies have shown that prisoners who obtain a GED while incarcerated are substantially less likely to return to prison than those who do not.23
The picture that emerges is of a terrible nexus—poverty, dependency, a failing education system, a destructive culture in which most children are born to unwed mothers, crime, and finally, prison—each malady reinforcing the others.
The current system is a human, social, and financial disaster. We lock up far too many nonviolent people. Our prisons are holding facilities often controlled by the criminals. Too many first-time prisoners learn how to be a criminal rather than how to read. Our recidivism rate (people going back to jail) is tragically high, over 60 percent.24 The corrections system is not correcting.
Breakthroughs in technology suggest three innovative ways of dealing with offenders. The first step is obvious: Every prisoner in America should spend several hours a day working through Khan Academy or another free online learning system that measures his progress. When he has finished his secondary education, he should move on to programs like Udacity and Kaplan and start working on college courses for free. He should simultaneously take online classes that teach him how to return to society—and stay there—as a productive citizen. All privileges in prison and evaluations for parole should be tied to cooperation and achievement in such a system.
Even a decade ago, providing this level of education to prisoners would have been prohibitively expensive, but today it is free. Taxpayers should not pay for people to sit in prison and do nothing when we know that if they learn something, they will be less likely to return. An online education will reassure potential employers that someone improved in prison. If we can make convicts pick up trash on the side of the highway, we can make them complete every lesson on Khan Academy.
Second, we should replace prison with fines and electronically monitored parole for many nonviolent offenders so they can continue to work, keep their families together, and avoid learning from hardened criminals. We can track people precisely with GPS and establish where they are permitted to go, and even (with video) what they are permitted to do. For many nonviolent offenders, this would be a more productive, humane, and cost-effective form of correction than prison. For those who do go to jail, we should use similar electronic controls to take the prisons back from the intractable convicts who dominate them.
Finally, we should give parole officers and prison personnel incentives to rehabilitate and educate offenders rather than merely warehouse them. Van Jones, my liberal Crossfire cohost on CNN, proposes a bonus for wardens whose former inmates get a job and do not return to prison.
We cannot simply write off 2.3 million Americans in prison. We need a breakout in our thinking about incarceration in America.
Safety, Housing, and Jobs
Individual improvement and a reform of the existing institutions are important steps toward a breakout from poverty. But public safety, housing, and jobs are essential parts of the picture. We need to achieve breakthroughs in all three areas.
No city can be economically successful if it does not maintain public safety, which is the first responsibility of government. Yet local governments across the country have neglected that responsibility as they have spent their money and resources on other concerns. There is no reason that American cities can’t be safe places to live and work if our local governments are smart and determined. As mayor of New York, Rudy Giuliani proved with his police commissioner, William Bratton, that technology and the prudent management of resources could produce a remarkable improvement in safety. Their CompStat program achieved a 75-percent reduction in crime between 1993 and 2005, making New York the safest big city in the United States. Mayor Michael Bloomberg and Commissioner Raymond Kelly have continued that trajectory. Bratton repeated the achievement in Los Angeles. It is clear that violence on the scale of Chicago or Detroit is a function of bad management and leadership.
If large cities are to enjoy safety, the authorities must control gangs. The FBI estimates that there are 1.4 million gang members in the United States (an astonishing 40-percent increase from 2009).25 These gangs, the FBI says, are responsible for “an average of 48 percent of violent crime in most jurisdictions, and much higher in others.” The Chicago police estimate that 80 percent of the city’s murders are gang-related. Defeating gangs while weaning young people away from crime with better opportunities should be a major goal of any program for safe neighborhoods.
Housing is one of life’s essentials, of course, and owning property is a key element of citizenship. The late Jack Kemp spent much of his congressional career helping the poor develop “sweat equity” in public housing. The idea is that the occupants of public housing assume responsibility for its maintenance and ultimately acquire equity in their homes. The prison guards of the past who most fiercely opposed this strategy were the public-housing unions. During one debate on sweat equity for public housing, one member of Congress from an inner-city district said to me privately that he agreed with Kemp but that a “yes” vote would be too expensive personally. When I asked how a vote in favor could cost him, his answer was simple: “If I vote no, I have no primary, and I can go on vacation for several months,” he said. “If I vote yes, the public housing employees union will run a candidate against me. I will win, but I will have to raise half a million dollars and campaign for three or four months. It isn’t worth the cost.”
At another point during the debates in the House, Congressman Barney Frank of Massachusetts objected that if we allowed poor people to acquire sweat equity in their homes, seven or eight years later, they could sell the homes for several hundred thousand dollars—and then they would no longer be poor!26
A sweat-equity model for public-housing occupants would help the poor attain pride in their neighborhoods and enable them to invest in their own future. The public-housing unions will hate being replaced by cooperative or condo associations, but the improvement in outlook and wealth for the poor they are supposedly serving will be clear.
Finally, jobs must be at the heart of any strategy for helping people work their way out of poverty. Opportunity for the poor has been scarce in the stagnant Obama economy. When millions of high school and even college graduates are out of work, why should they believe they can get a job?
We have already discussed the most promising and important ways of promoting employment: economic growth, lifelong learning, and ending the welfare state’s incentives not to work are all crucial steps. And yet millions of Americans are working every day for less than a decent living. They feel frozen in poverty, and that feeling is a disturbing departure from the historical American experience.
Tragically, the cities where the urban poor live are often among the worst places in America to do business. Poor neighborhoods tend to be expensive places to operate, with heavy city taxes, lots of red tape from the city bureaucracy, few skilled employees, and a limited market. Months before the city of Detroit went bankrupt in 2013, the Detroit Free Press reported on Lisa VanOverbeke’s attempt to open a cycling studio in the city. Her exercise business had already been successful in the suburbs, but “VanOverbeke didn’t count on a series of last-moment requests, fees and municipal red tape that doubled the start-up costs when compared to her Royal Oak and Rochester locations.” The obstacles proved too much: “VanOverbeke learned at the last moment that she would need to pay an extra $27,000 to soundproof the room to shield apartment dwellers from loud music during cycling classes. And that meant another city inspection and fee. Frustrated, she pulled out of the deal.”27 Detroit, in its spiral toward bankruptcy, lost the business.
To remove these barriers to job creation for the poor, Jack Kemp’s proposal for no-tax free-enterprise zones should be resurrected for the poorest neighborhoods. Cities should be challenged to create red tape–free zones as the prerequisite to becoming a tax-free zone. We also need a major initiative in Washington to eliminate all but the most essential red tape for small businesses. And Obamacare has to be repealed because no jobs program will work as long as the law is putting such a burden on employment.
A new American breakout would help the poor more than any other group. And it can happen. It will require conservatives to care enough about their fellow citizens to engage in conversations that will often make both sides uncomfortable. It will require liberals to care enough about their fellow citizens to challenge some of their own most deeply held beliefs and some of their strongest allies.
Today, poverty threatens one out of five Americans, and that figure might rise to one out of four. That’s an unacceptable future, and it ought to blast us out of our complacency and our assumptions.



CHAPTER ELEVEN
BREAKOUT IN ACHIEVING CURES
As we saw in chapter three, we are on the verge of an extraordinary breakout in health. Developments in science and technology could transform how long we live, how well we live, and how independently we live. For individual Americans, this could be a breakout of enormous importance.
The implications for the government are enormous as well, and the topic deserves more thought than our elected officials have given it. Medical costs account for such a big portion of the government’s expenditures—between Medicare, Medicaid, and dozens of smaller programs and regulatory agencies, not to mention Obamacare—that curing the most common diseases will transform government.
If we can reduce to trivialities the real human problems for which many of our largest programs were established, we will find ourselves in a very different world. The problems of Medicare, Medicaid, health insurance coverage, and even Social Security—all of which appear daunting today—will assume an entirely different appearance, if they don’t disappear entirely.
Consider just one common malady: Alzheimer’s disease. A few years ago, I was privileged to serve on the Alzheimer’s Study Group. We discovered that this disease alone will cost taxpayers $20 trillion from now till 2050. This cold number hardly conveys the human pain and exhaustion that the disease inflicts on patients, families, and caregivers. But you can also imagine how quickly the fiscal burden of millions of Alzheimer’s patients adds up. Understanding Alzheimer’s enough to postpone its onset by only five years could cut those costs in half because it is largely (though not entirely) a disease of the elderly.
You can probably come up with several other medical conditions—diabetes or heart disease, for instance—that will cost taxpayers trillions in coming decades.
Almost nothing we could do to save taxpayers’ money would compare with the savings of curing the most common and expensive diseases. That’s because cures can dramatically reduce the cost of healthcare and of sustaining people in the later years of their lives. Such cures would also ensure that America remains the most medically advanced country in the world, creating jobs and keeping the United States a hub of innovation. Achieving that breakout could be among the most-effective ways to control the federal budget over the long term.
The opportunity to cure so many diseases arises from the interaction of four separate but parallel revolutions that could reinforce and magnify each other in ways few of our political leaders seem to understand. The four revolutions are in genetics, regenerative medicine, advanced brain diagnostics, and big data for health analysis.
Let’s consider each one separately.
First, the genetics revolution is providing new insights into how bodies (human and otherwise) work. We are still in the early stages of discovering and applying this knowledge, but over the next few decades, this field alone will yield tremendous breakthroughs in curing diseases. Even more exciting, it may allow us to anticipate diseases and “turn them off” before they start. So exciting is the potential that my friend Dr. Andy von Eschenbach, a former commissioner of the Food and Drug Administration, believes we could cure cancer within fifteen years.
The genetics revolution could also help us develop new levels of prenatal care to preempt certain genetically driven birth defects. In some ways the discovery that folic acid for the mother can help prevent spina bifida was an early forerunner of the kind of preventive prenatal care that could soon become much more sophisticated.
Second, regenerative medicine is still in the takeoff stage. But as the work of Dr. Anthony Atala demonstrates, within a decade we could begin to routinely replace whole organs by taking your own cells and growing a new one for you.
Third, as the example of Alzheimer’s suggests, advanced brain diagnostics is probably the greatest opportunity we have to truly transform the quality of life for tens of millions of people. Our brain is the most complex system we know of. Breakthroughs in understanding the brain could produce great strides in curing autism, Alzheimer’s, Parkinson’s, mental health problems, and a wide range of other conditions. These mental conditions can distort our lives as decisively as any physical condition. Depression alone is a major contributor to total health costs, as depressed individuals are much more likely to manifest other illnesses.
And fourth, “big data,” the ability to collect and analyze huge amounts of information, has enormous implications for health research. As we develop more and more electronic health records, we will have the ability to aggregate huge amounts of data and analyze them. Electronic epidemiology will become a rich source of health information.
These breakthroughs are real. The question is whether government will hinder them, as it is doing now, or accelerate them, which it could do even while spending less than it does today.
Taxpayers should demand six important steps from the government immediately.
One: FDA Reform
As we saw in chapter three, the FDA is a major prison guard stopping the breakout in health. It must be overhauled. Its standards for evaluating new treatments and therapies are completely unsuited for the age of regenerative medicine, and the cost of getting these treatments approved in the United States will be absurdly high even compared with the absurdly high cost of getting normal drugs approved. There is a grave danger that breakthroughs in regenerative medicine will be made in American laboratories and then be introduced to patients in China, India, Japan, and Europe because FDA approval is too time-consuming and too expensive.
Furthermore, FDA reform must address the agency’s lethally low tolerance for risk. In addition to allowing Americans to obtain non-FDA-approved treatments with informed consent, the agency should begin to loosen its requirements in an age when we could track side effects and bad results in real time and make changes based on immediate data. Perhaps good preliminary results should be sufficient for doctors to begin prescribing many treatments as long as patients are connected to the constant monitoring technologies that Dr. Eric Topol described.
Two: Scoring Lifetime Savings instead of Annual Savings
As we begin to develop therapies that solve chronic conditions, government needs to develop new methods of scoring the costs of those therapies. Take, for example, the cost of kidney dialysis versus the cost of growing a new kidney. Kidney dialysis may be the cheaper treatment if you look at the budget for a single year, as Congress is apt to do. Once you are on dialysis, however, you remain on dialysis for the rest of your life. A debilitating experience, it requires two or three days a week at the clinic and the rest of the time spent recovering your strength. While the procedure may prolong your life, it also eliminates much of your ability to enjoy life and to earn a living. A regenerative kidney, on the other hand, would restore you to full health and enable you to return to work and to enjoy life to its fullest.
The challenge today is that a one-year score of the cost of dialysis versus a kidney replacement makes dialysis look less expensive. On the other hand, a lifetime cost of dialysis could soon make a regenerative kidney look like a bargain. This regenerative advantage becomes even more obvious if you include the difference between losing your job and depending on government payments and keeping your job and paying taxes.
There will be an explosion of research efforts if we can get to a fair scoring system for lifesaving breakthroughs.
Three: Prizes
Prizes should be developed for the most-important cures. As I discuss in depth in chapter seven, prizes can play a major role in raising funds, encouraging pioneers, and achieving big breakthroughs faster and cheaper than traditional bureaucratic efforts. Taxpayers pay nothing unless someone actually makes the defined breakthrough. At that point, we save money since we have technology that cures an expensive disease. An inexpensive kidney replacement to eliminate kidney dialysis would pay for itself in the first year or two. A cure for Alzheimer’s, too, would pay for itself almost immediately. Surely these breakthroughs would be worth substantial prizes.
Four: Creating Special Bonds and Taking Key Research Off-Budget
We should seriously consider taking major areas for basic research off-budget and issuing special bonds to pay them off. Today, we fund vital research at the pace the overall budget and the overall competition for resources allow. Yet if these fields of research could save tens of billions (or in some cases trillions) of dollars, we should not treat them the same way we treat standard earmarks. We should try to reach them as fast as possible. Every year of delay is money lost.
Instead of standard budgeting, we could fund them with money raised from disease-designated bonds. When the breakthroughs occurred that enabled us to save money, a fraction of the savings could go to pay off the bonds. This approach would liberate crucial basic research from the prison of congressional pork-barrel spending and enable us to achieve lifesaving breakthroughs as rapidly as possible.
Five: Reorganize the National Institutes of Health
The National Institutes of Health need a thorough reorganization to focus on the great breakthrough areas that could dramatically improve health. Each of the twenty-one institutes jealously guards its budget and its prerogatives. These include institutes for research in dentistry, “environmental health sciences,” drug abuse, alcohol abuse, and “minority health and health disparities,” among others. Much of the research is focused on esoteric topics with little prospect for achieving a real breakthrough. In fact, far too much of the NIH is a comfortable bureaucracy going through the motions, and the director does not have the ability to shift resources and create dynamic working groups in truly promising areas. The institutes’ work should focus almost exclusively on basic research in areas like brain science, genetics, and cancer.
Six: Congressional Hearings and Continuous Learning for Health Decision Makers
If you were to test the bureaucracy that pays for healthcare and the bureaucracy that regulates healthcare on the state of the arts in medicine, you would almost certainly find tremendous gaps in understanding. Similarly, if you examined the members of Congress and their staffs who have oversight of health issues, you would find very fragmented understanding of the potential breakthroughs.
There are more scientists in the world today than in all of prior history combined. These scientists get better computers and better laboratory equipment every year. As they connect to each other all over the world, new discoveries spread with remarkable speed. Continuous learning will be essential for anyone trying to make decisions on health policy or to manage health outcomes. The American people must insist that public servants stay abreast of these changes.
Congressional hearings on the potential breakout may be one of the right venues for this learning. In the early nineteenth century, congressional hearings and reports played a surprisingly large part in opening up the West to settlement. In the twenty-first century, they could educate our leaders and the country about the breakthroughs that will help America break out.



CHAPTER TWELVE
BREAKOUT FROM DISABILITIES TO CAPABILITIES
In 2004, Tammy Duckworth was copiloting an army Black Hawk helicopter in Iraq when it was shot down by insurgents. She lost both her legs and severely damaged one of her arms.
Today, Tammy Duckworth is a Democratic congresswoman from Illinois. She didn’t go from a double amputation to Congress by focusing on what she couldn’t do. She made it there by focusing on what she could do—which turned out to be quite a lot.
In a recent hearing of the House Oversight Committee, Representative Duckworth sat face-to-face with Braulio Castillo, whose status as a disabled veteran earned his company preferential treatment from the government—contracts worth up to $500 million.1 What qualified Mr. Castillo as a “disabled” vet? He’d injured his foot in the 1980s playing football at the U.S. Military Academy prep school before later going on to play college football. His exchange with Congresswoman Duckworth made headlines across the country.
“Mr. Castillo, how are you?” she began. “Thank you—thank you for being here today.”
“I am not well, but you’re welcome,” Castillo replied.
“All right, so, your foot hurt, your left foot?”
“Yes, ma’am.”
“It hurts. Yeah, my feet hurt too,” Representative Duckworth said. “In fact, the balls of my feet burn continuously, and I feel like there is a nail being hammered into my right heel right now, so I can understand pain and suffering and how service [connected injuries] can actually cause long-term, unremitting, unyielding, unstoppable pain. So I’m sorry that twisting your ankle in high school has now come back to hurt you in such a painful way, if also opportune for you to gain this status for your business as you were trying to compete for contracts. I also understand why, you know, something can take years to manifest [itself] from when you hurt [it]. In fact, I have a dear, dear friend who sprayed Agent Orange out of his Huey in Vietnam, who, it took forty years, forty years, for the leukemia to actually manifest itself, and he died six months later, so I can see how military service, while at the time you seem very healthy, could forty years later result in devastating injury. Can you tell me if you hurt your left foot again during your football career, subsequently to twisting it in high school?”
Castillo pretended not to understand the question.
“You played football in college, correct?” Representative Duckworth asked.
“Yes, ma’am.”
“As a quarterback?”
“Yes, ma’am. I did.”
“Did you hurt, did you injure that same foot again subsequently in the years since you twisted it in prep school?”
“Not to my recollection, ma’am.”
Castillo proceeded to try to explain that despite playing football in college, he’d suffered pain from the original ankle injury for years.
“Do you feel the 30-percent rating that you have for the scars and the pain in your foot is accurate to the sacrifices that you’ve made for this nation?” Representative Duckworth asked. “That the VA decision is accurate in your case?”
“Yes ma’am, I do,” he replied.
“You know, my right arm was essentially blown off and reattached,” she said. “I spent a year in limb salvage with over a dozen surgeries over that time period, and in fact, we thought we would lose my arm, and I’m still in danger of possibly losing my arm. I can’t feel it; I can’t feel my three fingers. My disability rating for that arm is 20 percent.”
Representative Duckworth then read from a letter Castillo had prepared. “My family and I have made considerable sacrifices for our country,” he had written. “My service-connected disability status should serve as a testimony to that end. I can’t play with my kids because I can’t walk without pain. I take twice-daily pain medication so I can work a normal day’s work. These are crosses—these are crosses—that I bear due to my service to our great country, and I would do it again to protect this great country.”
“I’m so glad that you would be willing to play football in prep school again to protect this great country,” Representative Duckworth concluded. “Shame on you, Mr. Castillo. Shame on you.”2
That exchange illustrates the two ways people can approach disability. On one side was a citizen who viewed her severe injuries as a challenge to overcome but not an end to a productive and complete life. On the other side was a man who viewed the smallest physical difficulty as a qualification for taxpayer support.
In a time of increasing medical capability and an economy based less and less on physical labor, you might expect citizens to face the everyday pains with a fraction of Tammy Duckworth’s courage and determination. Unfortunately, an increasing number of Americans are trapped in the disability prison, viewing physical challenges (serious or trivial) as a reason or an excuse to end their productive lives.
National Public Radio recently aired an alarming series of reports, Unfit for Work, documenting the rise of disability in America. The journalist Chana Joffe-Walt visited Hale County, Alabama, where one in four residents receives a disability payment from the Social Security Administration each month. She spoke with many of Hale County’s “disabled” residents and found some who did seem to have serious physical impairments. More commonly, though, they had the standard “back pain,” or other manageable health problems like high blood pressure or diabetes. Labeling them as “disabled,” it seemed, stretched the meaning of the word. Yet as Joffe-Walt reported, “Over and over again, I’d listen to someone’s story of how back pain meant they could no longer work, or how a shoulder injury had put them out of a job. Then I would ask: What about a job where you don’t have to lift things, or a job where you don’t have to use your shoulder, or a job where you can sit down? They would look at me as if I were asking, ‘How come you didn’t consider becoming an astronaut?’”3
Millions of Americans are now receiving disability payments from the federal government—fourteen million, to be precise. For comparison, that’s more than the population of the thirteen smallest states put together; only four states in the country have more than fourteen million people. Cash payments to these “disabled” Americans now cost taxpayers more than food stamps and welfare combined.4
The overwhelming majority of disability recipients do not work. An analysis of federal survey data by the Washington Examiner found that only 13 percent have worked for pay since they started receiving benefits.5 And once they enroll in the program, they’re unlikely ever to return to independence.
“People who leave the workforce and go on disability qualify for Medicare,” Joffe-Walt reports. “They also get disability payments from the government of about $13,000 a year. This isn’t great. But if your alternative is a minimum wage job that will pay you at most $15,000 a year, and probably does not include health insurance, disability may be a better option.”
Welfare reform had the unanticipated consequence of giving states the incentive to move people from welfare (where the states pay part of the cost) to disability (where the federal government picks up the cost). Clever entrepreneurs have even established companies to help states move people from their welfare rolls to the federal government’s disability rolls.
Most disability recipients aren’t as corrupt as Tammy Duckworth’s sparring partner. Many are just trying to survive in a bad economy.
In Joffe-Walt’s conversations with “disabled” Hale County residents, one name came up over and over again: Perry Timberlake, a local physician. When she visited his office, she discovered that though he wasn’t exactly running a disability scam, he was basing his subjective decisions about which patients qualify as “disabled” on some questionable criteria.
“We talk about the pain and what it’s like,” he told her. “I always ask them, ‘What grade did you finish?’” Of course, this question has nothing to do with whether a patient has a debilitating health problem. But the doctor told Joffe-Walt that he considers the information crucial in evaluating the patient’s ability work in rural Hale County. “Dr. Timberlake,” she says, “is making a judgment call that if you have a particular back problem and a college degree, you’re not disabled. Without the degree, you are.”6
The doctor’s comments are striking for two reasons. First, they confirm the worst stereotypes of some disability recipients—on the dole even though they aren’t truly disabled. But second, while the doctor shouldn’t be using the program to hand out welfare, he has a point. It has become difficult to find work in many places if you don’t have a high school education. Disability handouts for the non-disabled are not the solution to this problem, however. They only obscure it.
The disability program isn’t just trapping these Americans in permanent poverty; it’s also trapping a new generation with the same educational disadvantage. Families have learned that if their children are diagnosed with mental difficulties that affect their performance in school, they can collect disability for their kids as well. For a poor family, that seven hundred dollars per month per child may be its main source of income. Many families’ incomes, therefore, are perversely tied to their children’s falling behind in school.
The problem isn’t small. Thanks to these incentives, the incidence of children with disabilities has increased by 700 percent in the last thirty years.7 Crippling a child’s ability to live a full life for the sake of a seven-hundred-dollar monthly check is child abuse of almost Dickensian proportions.
Eight former Social Security commissioners objected to the Unfit for Work series. They argued that most of the increase in disability payments was due to demographic changes, an aging population, and the greater involvement of women in the workforce.
The commissioners’ response was a classic example of the bureaucratic mindset. They did not explain why, after two generations of progress in treating veterans with disabilities, there has been no corresponding progress for civilians. And they ignored the incentives for individuals, state governments, and businesses to abuse the federal disability programs.
The Examiner’s recent analysis of federal survey data further undermines the commissioners’ objections. As the Examiner summarized in its findings, “Recipients of federal disability checks often admit that they are capable of working but cannot or will not find a job, that those closest to them tell them they should be working, and that working to get off the disability rolls is not among their goals. More baffling, most have never received significant medical treatment and [have] not seen a doctor about their condition in the last year, even though medical problems are the official reason they don’t work.” The data showed that returning to work is not a goal for over 70 percent of people on Social Security Disability Insurance. At the time the survey was taken, 96 percent had not looked for work in the previous four weeks. Only 25 percent saw themselves working in the next five years.8
This corrosive system of dependency contradicts the foundational American principle that we are endowed by our Creator with the unalienable right to the pursuit of happiness. It is obscene that the government erected to secure that right encourages mothers to sabotage their children’s education.
The corruption of federal disability programs is a tragedy for all involved, especially those who are cheated out of the dignity and fulfillment of a productive life. The government of the United States should not be in the business of narrowing its citizens’ horizons. This corruption is also a financial disaster. Bestowing a lifetime of subsidies on someone because of a one-time diagnosis of disability makes no sense.
The remedy is not to “get tough” with disability cheats. Tighter regulation, more aggressive reviews, and longer waiting periods will not solve the problems that are baked into the system. We must change our focus from what limits people to what empowers them.
With the amazing breakthroughs in health and in lifelong learning, we have the opportunity to change the obsolete concept of disability into the new concept of capability. We have to rethink the system.
A system of lifelong learning—built on innovations like Khan Academy, Kaplan, and Udacity—should allow every American to learn what he needs to have a decent job. If you can’t keep your warehouse job because of a back injury, there are hundreds of other trades or careers you can learn instead. Our policy should reflect and reinforce these opportunities. Dr. Timberlake’s automatic disability certifications should become a thing of the past, since anyone who doesn’t have an extremely serious health problem should be able learn the skills he needs to get a job he can do.
Breakthroughs in health should make many forms of disability obsolete, too. If you require kidney dialysis, there’s a good chance you qualify for disability payments; your medical condition really does make it difficult to work. But if the work of pioneers like Dr. Anthony Atala succeeds in regenerating kidneys, that disability will go away.
Helping people with serious challenges get to and from work may be one of the first areas in which we deploy self-driving cars. We already build advanced systems to help seriously disabled veterans. This technology should soon be available to all Americans.
We could turn fourteen million people from passive recipients of government aid into self-sufficient, income-earning citizens, people who exercise the American birthright of the pursuit of happiness.



CHAPTER THIRTEEN
BREAKOUT CHAMPIONS
Americans have a reason for hope. We have the opportunity to enter a new era in which we live longer, healthier, more independent lives; in which easily affordable lifelong learning gives us unprecedented security and flexibility in our careers; in which prosperity and opportunity expand as never before.
But it will take a lot of work to make it happen.
The pioneers of the future have already achieved many breakthroughs, but there are large areas of American life in which the prison guards of the past are blocking breakout.
We need a popular movement to overwhelm the prison guards. Moving our laws and government away from the litigation-focused, bureaucratic model of the past will require breakout champions—the citizens, elected officials, candidates, and government staff who push for the changes we need to achieve breakout.
How Breakout Champions Think about Government and Public Policy
Our society, in this era of big government, is centered on bureaucracy, regulation, and law. This mindset makes breakthroughs difficult and a general breakout almost impossible.
To become breakout champions, citizens and elected officials need to think about society and government in a completely new way. There are eight key principles that distinguish pioneers of the future and the breakouts they bring about.
One: Look beyond Government
Leaders in this new breakout world, in which new technologies empower ordinary citizens, realize that there are many things that can be solved by free people banding together in creative ways. Bureaucratic government should be the last resort. When looking for solutions or measuring resources, start with society, not the bureaucracy. When organizing solutions, start first with voluntary, decentralized organizations, and go to bureaucracies and government only as a last resort.
Two: Focus on Outcomes, Not Input
Because a breakout requires dramatically smaller bureaucracies and fewer centralized regulations, our systems should focus much more on outcomes than inputs. For example, how many children have learned to read is a more important question than how much is being spent on the reading program. In a decentralized society, customers are important, and customers care about outputs, not inputs. The result is constant pressure for better quality and lower cost. Since a decentralized system is open to many solutions, the ideas that work can bubble up while the ideas that fail can shrivel up. Big bureaucracies do the opposite: they escape accountability and simply demand more resources, so failure becomes an excuse to build an even bigger system with even more expensive failures.
Three: Continually Work on Improvements
Breakouts emerge from pioneers working independently or in small groups on breakthroughs. They constantly drive for improvements. The bureaucratic system of cumbersome, slow, and rigid central planning guarantees that the institutions that would be improved by the breakthroughs will not adopt them. And as bureaucracies become less competent, they defend themselves by excluding, opposing, or even destroying what the pioneers are offering. The answer is not to try to build the perfect breakthrough replacement. The answer is to design systems capable of continuous improvement and open to constant internal challenges and adaptations—systems, that is to say, that are the opposite of the bureaucracies we have inherited from the recent past.
Four: Look for Solutions in Unusual Areas
Most so-called experts are people who know more and more about narrower and narrower topics. In an age of breakout, however, new developments in one area can be applied to problems in another area. Winston Churchill, while First Lord of the Admiralty, invented the tank after realizing that the combination of the internal combustion engine and treads could be a solution to the problems of trench warfare. No one in the army had thought of this. The question of using smartphones and apps in medicine or education or public safety is a more recent example. Dramatic change occurs when people working in one specialty are alert to what they can learn from advances in other fields.
Five: Imitation Is Almost Always Cheaper than Invention
People in positions of responsibility in both the private and public sectors should spend at least one day a month exploring the new breakthroughs in fields other than their own, asking themselves if those advances could work for them. It will almost always be less expensive in time and money to import solutions than to invent them yourself.
Six: Remember to Look for Opportunities as well as Solutions to Problems
Breakthroughs often create opportunities that have nothing to do with problems they were intended to solve. For example, the smartphone opens up opportunities in education, medicine, public safety, commerce, and work. The fax was not just a better way to send a letter. The internet is not just a better way to send a fax. Each of these advances created opportunities that no one had thought of until the technology actually existed. We may achieve more progress out of opportunities-focused analysis of new breakthroughs than if we devoted the same amount of time narrowly searching for solutions to currently understood problems. We need to do both, but we usually spend far more time and energy on problems we already understand than on new opportunities.
Seven: Individual Incentives Matter
Because every American is a potential problem-solver, a lot of thought must go into aligning values and incentives. In changing our focus from the centralized bureaucracy to the free society that fosters the pioneers of the future, it is important to appreciate the incentives we’re establishing. Microeconomics (how individuals, small businesses, and markets behave) becomes more important than macroeconomics (how economies as a whole behave) in thinking through how to lead a healthy, prosperous, self-reliant, and free society.
Eight: Study Previous Breakouts
We can gain valuable insights by studying the previous periods of tremendous scientific, technological, and entrepreneurial achievement in American history. How did public officials and leading citizens navigate those momentous technological journeys? What mistakes did they make that we can avoid?
How Public Officials Can Be Breakout Champions
At every level of government, from the local school board to the U.S. Congress, public officials can take some important steps to encourage the next American breakout.
A public official, first of all, should be a teacher for the community. The words a legislator uses, the issues she focuses on, and the meetings she puts into her crowded schedule are powerful signals for others. Simply talking about the breakthroughs of the pioneers of the future and how prison guards of the past use government to halt progress encourages new ways of thinking. In their communication with their constituents, legislators should draw attention to the breakthroughs of pioneers in their district, across the United States, and around the world.
In particular, every legislator should develop an advisory committee of persons under the age of eighteen and should have at least one meeting per quarter in which any young person with ideas for the future or examples of pioneering activity could come and talk. Asking the young what they think can be done to develop new solutions and use new technology will break us far outside the restricted thinking and ingrained habits and institutions of the old order.
The town hall meetings that have become a popular means of communication with constituents are a good place to highlight the breakthroughs of the pioneers of the future and to shine a spotlight on the prison guards who would thwart them. A focus on breakthroughs gives a positive, solutions-oriented tone to the town hall meeting, in contrast with the hostility and conflict that sometimes characterize these encounters with the voters.
How Private Citizens Can Be Breakout Champions
You do not need to hold office to be a breakout champion. Every citizen can contribute.
In this age of social media, when Americans get so much of their news from family and friends, a simple first step to becoming a citizen breakout champion is sharing information on Facebook, Twitter, and other platforms. When sharing the story, make it vivid by telling how that breakthrough might make life in your community better. You will develop a circle of friends and associates who are passionate about breakout.
If you belong to a civic club or meeting group, invite pioneers of the future to speak. Educate your elected representatives about breakout and demand that they enact the changes we need.
When citizens go to a town hall meeting and ask questions about pioneering developments, they are accelerating the rate of change.
When citizens write letters to the editor identifying prison guards of the past and the cost of their opposition to a better future, they are accelerating the rate of progress.
When citizens write or call their elected officials, they are drawing their attention to new ideas and new developments or to roadblocks and limitations. Public awareness often precedes and leads official awareness.
When citizens draw attention to the breakdown of the big bureaucratic system and demand transparency to identify the waste and fraud in government, they are moving us toward a new breakout model of effective, affordable self-government.
Finally, when you are asked to support candidates or are looking for candidates to support, find out if they understand the principles of breakout. Do they appreciate pioneers of the future? Are they committed to breakout policies in education, energy, and health?
I will be offering workshops, short courses, and online working groups for citizens who want to get more deeply engaged. Go to www.BreakoutUniversity.com, and you can be engaged with others in identifying and helping pioneers of the future and identifying and defeating the prison guards of the past.



CONCLUSION
The past few years have been difficult for many Americans.
As the financial crisis of 2008 gave way to a prolonged economic slowdown, shock turned to fear and finally to hopelessness. Americans have wondered if higher unemployment, lower incomes, and diminished opportunity are here to stay. Some have accepted these changes as the “new normal.”
I hope this book has convinced you that an America with millions of people looking for work, failing schools, rationed and bureaucratic healthcare, dwindling and costly sources of energy, and broken-down government is not our inescapable future. There is a way out.
The future could be amazing. The innovations we are seeing in learning, health, energy, transportation, and even government have the potential to transform our lives. They promise to make America freer and more prosperous, with real opportunity for all. They promise to make life better and richer. They promise, in short, to achieve the American dream.
This is the choice America faces: the choice between breakout and breakdown.
Will we accept schools that do not educate our children and colleges that burden them with debt, or will we embrace the better alternatives?
Will we endure an inadequate healthcare system that gets more expensive every year, or will we speed the breakthroughs that can produce revolutionary cures and bring down costs?
Will we develop our country’s vast energy resources, or will we continue to pay unnecessarily high prices at great human cost?
Finally, will we accept an overbearing government, or will we renew the authority of the people over the bureaucratic state? This is really the fundamental question. The choice between breakout and breakdown is a political choice.
We have seen how the prison guards of the past use centralized bureaucracy, litigation, regulations, and red tape to delay or kill break through innovations in many fields. They squander America’s potential in order to protect their privileges and their old ideas, and they rely on our complacency not to do anything about it.
In his first inaugural address, Ronald Reagan said, “It is time for us to realize that we are too great a nation to limit ourselves to small dreams. We’re not, as some would have us believe, doomed to an inevitable decline. I do not believe in a fate that will fall on us no matter what we do. I do believe in a fate that will fall on us if we do nothing.” Our country faces much the same decision today.
America needs a breakout movement, a new politics that is less about the Right versus the Left than about the future versus the past. It will require a new political language, new coalitions of pioneers and champions who understand the importance of breaking out, and new assertiveness in exposing the prison guards of the past.
The bureaucracies and systems of the old order cannot be reformed. They must be replaced. But if, in our effort to dismantle them, we focus only on what is wrong, we will never gain the momentum and public support needed for real change.
Fortunately, the very breakthroughs the prison guards are fighting to stop are the model for their replacement. Learning science and individualized education, regenerative and personalized medicine, and abundant energy and self-driving cars, among many other groundbreaking innovations, could solve so many of the problems Americans face today. I hope we will see them in my lifetime and yours. That will depend on your help.
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