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INTRODUCTION


The Great Awakening


Oil is the problem; cars are the solution



If you want to see the future of automobiles and energy, you don’t need to travel to Japan. Look no further than Troy, Michigan, where a latter-day Thomas Edison is forging the path.

“The ages of mankind have been classified by the materials they use—the Bronze Age, the Iron Age, the Age of Silicon. We are at the dawn of the Hydrogen Age.” So proclaims Stanford Ovshinsky, cofounder of Energy Conversion Devices (ECD). “What is more, the hydrogen economy is happening already.”

It is refreshing to find a hydrogen advocate who has actually come up with the goods. After all, plenty of grandiose but unsubstantiated claims have been made over the past few years about the potential for hydrogen to replace fossil fuels as an energy carrier, so some skepticism is certainly in order. In particular, George Bush and the big car manufacturers have crowned fuel cells as the long-awaited replacement for the internal-combustion engine, but the date of commercialization for those automotive fuel cells somehow keeps slipping just beyond the horizon. Many argue that hydrogen is just a cynical long-term diversion used by Bush and Detroit to avoid short-term action on fuel-economy standards, plug-in hybrids, or other here-and-now options.

And yet, here is Stan Ovshinsky, still trumpeting the virtues of hydrogen. Ovshinsky is no hydrogen hypester. He first outlined his vision for what he calls a hydrogen loop some five decades ago as an alternative to fossil fuels. It starts with water, broken down by solar-powered electrolysis into useful hydrogen fuel that is stored in solid form or in batteries. That hydrogen is then used to power fuel cells, which release nothing but perfectly pure water vapor back into the atmosphere: “The loop goes from water to water!” he explains. Ovshinsky’s green credentials are impeccable. He and his wife Iris founded ECD in 1960 with the goal of “using creative science to solve societal problems.” They foresaw—long before the oil shocks of the 1970s—that the world’s addiction to oil would lead to unacceptable side effects, ranging from resource wars to climate change.

Unlike hydrogen dreamers, he had actually developed products that overcome many (though not all) of the obstacles facing hydrogen. Billions of his breakthrough nickel-metal hydride batteries are now found in consumer devices, ranging from cell phones to game devices to laptops. The solid hydrogen storage system in his batteries is also used by Toyota in all of its Prius models, as well as in hybrid cars made by General Motors (GM), Honda, and other manufacturers. In other words, his quiet but dramatic work on hydrogen energy systems has made the single most important advance in automotive technology—hybrid electrics—commercially possible.

Ovshinsky’s vision describes an arc that takes us from hydrogen batteries today to those superclean hydrogen-fuel cars twenty years into the future. He has delivered the key technology that is getting alternative cars on the move; his vision offers the ultimate solution, if it can clear the hurdles in its path. All along this trajectory, alternative engines and fuels will come and go as car and energy companies vie in the race to be first with the new technology that will serve the needs of a world worried about energy security and global warming. Zoom will tell you how the world came to be faced with this particular challenge, how we got into such a mess. It will chart the future challenge as billions of Chinese and Indians get wheels. It will mark your card on the runners and riders in the new global race to make the cars of the future.

You might wonder why this earnest and innovative do-gooder is fiddling around, trying to improve the automobile. After all, aren’t cars the problem in the first place? Cars are often scorned as the most intractable source of global warming. Our utter reliance on automobiles exposes the economy to potential economic shocks from volatile oil prices. To judge by the backlash against gas-guzzlers in recent years, many Americans seem to be convinced that sports-utility vehicles (SUVs) are the work of the devil. So perhaps it makes sense to get rid of the problem altogether.



The Real Trouble with Cars



Just imagine a world without cars. Suddenly, it might seem that three great evils widely associated with automobiles—environmental harm, economic pain, and geopolitical insecurity—would vanish. But realistically, a world without cars would be a dim, joyless place with much-diminished freedom, mobility, and prosperity.

This is especially true for America, the birthplace of the modern automobile industry and most of the policy, technological, and cultural developments behind mass motorization. From drive-through banks, to drive-in churches, to roadside Holiday Inns, car culture permeates American life.

After a century of motorization, America crossed a threshold in 1995, when cars and light trucks first outnumbered driver’s licenses in the country. Today, there are often more cars in the average American household’s driveway than there are drivers inside, and three-car garages are becoming the norm. Inspired by the American example, such developing giants as China and India are now taking to the roads too. Soon, we will be a world of a billion cars.

Oil is the problem, not cars. That is why we must reinvent the automobile. As engines of change, the clean cars of the future can help speed the world toward a more sensible approach to transportation. The snag is getting from here to there. Big Oil clearly has no interest in seeing its main product fall by the wayside, and the Detroit car industry has shown few signs of real innovation or long-term vision.

Stan Ovshinsky and a growing band of entrepreneurs, innovators, and outsiders are now working furiously to spur the sorts of innovations that the established industry powers, Big Autos and Big Oil, simply refuse to develop. The incumbents are doing precious little to save the planet, only perhaps changing a little to kill it less quickly. The energy industry has long had the knowledge needed to pursue petroleum substitutes but has chosen to defend and milk its existing gasoline assets. The car industry has also had the technical ability to produce cars with much greater fuel efficiency but has chosen to build gas-guzzlers instead. Believe it or not, Henry Ford’s Model T was a “flex-fuel” car that could run on either ethanol or gasoline and got better gas mileage than the average new vehicle sold in America today. Worse yet, both industries have bitterly fought government efforts to encourage the development of more efficient cars and alternative fuels or co-opted and corrupted such efforts to the point that they became meaningless.

Now the modern world’s most important energy visionary believes that we are on the cusp of a clean-energy revolution. Ovshinsky’s vision for a hydrogen loop was just a blackboard exercise when unveiled five decades ago. But since then, he has invented a new field of science (amorphous materials, named Ovonics in his honor) and produced innovations to bring that loop closer to reality. Joachim Doehler, a senior scientist at ECD, says, “Stan starts with a vision—say, ‘The computer must work like the mind does’—and then goes out to invent what we need to get from here to there.” It is a systems approach.

The best evidence of this at work is Ovshinsky’s new solar factory in Michigan. Several decades ago, he argued that solar panels must be made not as brittle crystalline panels in costly batch processes—how almost everyone else does it today—but “by the mile.” He was ridiculed. Ovshinsky refused to yield, demanding his team come up with processes for producing miles of thin-film solar material. Doehler, a veteran of AT&T’s legendary Bell Labs, recalls telling him it was impossible. The boss proved him wrong, personally designing much of the solar factory from scratch using unusual industrial gases.

Some challenge his record. An article in Forbes asked in 2003 why investors “keep giving money to an inventor who can create anything but profits.” ECD has lost money for most of the forty-plus years it has been public. As even one of his loyal lieutenants confesses, “This company would have gone bust six times already if it were not for the personal loyalty people felt for Stan; we went the extra mile because this place is unique.”

That revelation points to one big way in which the two great geniuses of energy differ. Thomas Edison was a hard-charging man whose pursuit of profit, product, and prosperity drove GE to commercial success. Contrast that with the Ovshinsky vision and ECD’s corporate culture. “We’re here to change the world. No more war over oil,” he has argued for decades. ECD is clearly committed to clean energy—and Ovshinsky is clearly not motivated by money. The New York Times analyzed executive pay in America and found that heads of companies typically get five hundred times the salary of the average worker at their firms; the ratio at ECD is five to one.



The Next American Revolution



A powerful grassroots movement—call it the Great Awakening— is clearly under way that is sparking a great global race to fuel the car of the future. People are increasingly fed up with the car companies and oil titans, and they are all too aware that these industries have lobbied politicians into gridlock over energy policy. As Ovshinsky and his upstart collaborators were busy developing innovative hydrogen technologies for cars, a separate nationwide coalition of companies and local governments was coalescing around the idea of “plug-in” hybrid cars. Unlike the hugely successful Toyota Prius, a hybrid-electric car that can never be plugged in, these hybrids charge up a battery overnight that can power the first 20 or 30 miles of travel each day. The rest of the day’s travel would use gasoline (or, in the future, hydrogen or ethanol fuel). Fed up with the federal government’s refusal to enact mandatory curbs on greenhouse gases, local and state governments are forging ahead with their own. Revealingly, today’s push for cleaning up carbon and cars is a bipartisan movement: its leaders are Republicans like California’s Arnold Schwarzenegger and New York’s George Pataki, as well as Democrats like Iowa’s Tom Vilsack and Illinois’s Barack Obama.

The world is at an energy crossroads, and the decisions made about cars and oil in America and China over the next decade or so will set the course for the coming century. That is because energy infrastructure can last for decades, and the carbon emitted can last even longer. If we are to set our energy system on the right course before real crisis hits in a decade or two, we need to start that transition now.

Even Detroit could yet prove to be the automotive superpower of the twenty-first century, if Ovshinsky has his way. He is an inspiration in his own right, but there is a larger lesson to be drawn from his extraordinary life that is relevant to the future of cars and oil. And despite the persuasive case he makes for it, that lesson is not that the future belongs to hydrogen and only hydrogen. That may well turn out to be right, especially when the hydrogen economy is defined not merely as automotive fuel cells but as a holistic “water to water” energy loop of the future. The history of energy over the centuries has been decarbonization: man progressed from burning wood and peat to using coal, oil, and natural gas and now to hydrogen. In doing so, we are shifting from carbon-heavy, dirty hydrocarbons to hydrogen-heavy, cleaner ones.

Take the very long view, and hydrogen is clearly the ultimate zero-emissions energy carrier. Even so, the more important (and certainly more immediate) lesson to be drawn here is this: Detroit may be down, but it does not have to be out. And it does not have to bow to Japanese or other foreign rivals. For proof, look no further than Akron, Ohio.

Most Americans probably consider Akron the most ordinary of cities, but not Don Plusquellic. The city’s long-serving mayor has a vision for transforming Akron from a washed-up industrial wasteland into a city of the future. A few years ago he thought of putting solar panels on the roof of the National Inventors Hall of Fame, housed in the city. As he looked into that project, he came across the Ovshinskys. “Meeting them had a huge impact on me,” he told Ovshinsky’s biographer, George Howard, a professor at the University of Notre Dame. “Seeing Stan’s hydrogen loop made me think I had actually seen the future. I thought, ‘Why not Akron?’ Let’s get into the hydrogen business.”

Why not indeed. It is not only far-flung island states—ranging from Iceland to Hawaii to Vanuatu—concerned about pricey petroleum imports that can embrace a clean-hydrogen future. And it is not just places with hypergreen economies like California and Sweden that can declare a firm goal of becoming completely independent of petroleum. America’s industrial heartland can leapfrog ahead too. ECD and Akron have started with hydrogen testing and storage, but the plans go much further. Using the ample water that the city once used to make rubber (back when it was the tire capital of the world), Ovshinsky plans to make hydrogen using the abundant, cheap, off-peak electricity available from the grid utilities at night. He saw potential for using the city dumps as a source of both biofuel to produce electricity and methane that can make hydrogen: “We can make Akron the ‘Saudi Arabia’ equivalent of the world . . . it’ll be a working example of what needs to be, and can be, accomplished throughout the United States.”

The key obstacle now is Washington’s backward-looking, obstructionist approach to energy—a pork-barrel fiesta that Senator John McCain has called the “leave no lobbyist behind” approach. That has led some to despair that nothing good can ever come out of Congress on energy, given the power of the oil and car lobbies. Techno-utopians argue that magical new technologies will save us, while market fundamentalists say that the invisible hand will do the trick. Well-intentioned corporations keen on clean energy and carbon-free technologies make the argument that “corporate social responsibility,” not public policy, is the key. And small-government types are anyway suspicious of Washington.

Even the eternally optimistic Ovshinsky seems to share such doubts. “Forget great ideologies! Politics can’t live up to its promise of a better world—but value-driven science and technology can, by improving the material base. The key is practically improving the lives of ordinary people.”

Here is why all of these groups are wrong. When it comes to the thorny geopolitical, environmental, and economic complications involved with cars and oil, America’s federal energy policies do matter. The heady mix of perverse subsidies for fossil fuels and the absence of proper “externalities” taxation of gasoline leaves the game rigged in favor of Detroit and guarantees continued oil addiction. This will not change magically unless the incentives facing entrepreneurs and innovators change: clean technologies will not get their just rewards in the marketplace, and new markets for carbon-free energy will not take off, unless we fix what’s wrong with energy policy so that the playing field is level.

After all, the business of business is business—as it should be. Contrary to what some critics claim, there is nothing inherently evil about oil companies pumping oil or carmakers selling cars. That is, in fact, their job—and for decades, it was socially acceptable for them to do so. The difference today is that society’s expectations are changing: a richer, greener, better-informed world is demanding much more from its energy and transportation industries. The social contract is evolving—but public policies have not yet changed to reflect that progress.

That, in sum, is why government still matters. Only sensible and courageous action by government to take account of the external costs of burning oil can set things on the right course. Those external costs are not reflected in the pump price of gasoline, but of course we pay for them through the Pentagon budget, the suffering of asthmatic children, and the pain of economic shocks. Only if the federal government spurs change, either through market-based regulation or better yet through carbon taxes, will we level the playing field and give clean cars and carbon-free energy a fighting chance.

That will happen only if everyone is ready to abandon the myth of cheap fossil fuels and pay an honest price for gasoline. There are signs that the Great Awakening is changing consumer attitudes on this crucial issue too. Ask ordinary Americans if they will simply support a hike in gasoline taxes, as the New York Times did in 2006, and the majority say no. But when the pollsters asked whether those same people would be willing to support higher gasoline taxes if the money went to reduce oil imports or to fight global warming, a strong majority responded yes.

That suggests that the country is just ripe for a new approach to this issue. Americans will follow political leaders with vision and courage, who put forth a comprehensive, bipartisan, long-term strategy to tackle oil addiction and global warming. No one likes to pay taxes, but Americans do respect straight talk and have always had a strong sense of fair play. If political leaders take the trouble to explain the notion of oil’s external harms and make the case for subsidy and tax reform, citizens will rally to the cause.

And if the next president and Congress really do embrace an innovative policy and stop propping up the tired old giants of the fossil-fuel and automobile businesses, then radical change will be possible. Entrepreneurs and innovators would then ramp up their investments, and we could see a technological revolution that makes clean, efficient, gasoline-free cars possible so that the developing world’s legitimate needs for energy and aspirations for mobility can be satisfied, while the rich world’s concerns about the environment are met too.

But Washington, D.C., will act only if ordinary Americans—voters, consumers, drivers one and all—speak up, step out, and demand an end to business as usual. As Saint Thomas More argued five centuries ago, government is simply too important an enterprise to leave to the scoundrels; it is the duty of honest, everyday folk to get involved and to make sure our country heads in the right direction.

By taking the real problems posed by cars and oil seriously while debunking wild-eyed claims made by the chorus of despair, the authors hope this book will serve as a call to arms. The challenges are daunting, but the solutions are within grasp if readers mobilize and energize the political process in favor of clean energy. Indeed, there is every chance that they can turn this crisis into opportunity, transforming the grease and grime, soot and sulfur industries that built the twentieth century into the clean, sustainable building blocks of the twenty-first century.

The global race to fuel the car of the future is on.









I



HIGHWAY ROBBERY


America’s car and oil industries got the world into the
 current energy crunch and in the process may have
 killed off their own future





CHAPTER ONE

The Terrible Twins

Cars and oil wrote the history of twentieth-century American capitalism

After a century of prosperity and power, the industries that shaped America more than any others are now at a crossroads. The age of oil and cars is giving way to something new. Together these two industries dominate world business because of their sheer size. The big five of oil—ExxonMobil, Royal Dutch/Shell, BP, Chevron, and ConocoPhillips—and the world’s automobile giants—General Motors, Toyota, Ford, Daimler, and Volkswagen Group—dominate the lists of the global top-fifty corporations. Each has sales between $100 billion and $200 billion.

They spend huge sums each year looking for oil, extracting it, making today’s cars, and developing technologies for the cars of tomorrow. GM in the past five years has spent the seemingly awesome sum of $1 billion on research into clean cars with  hydrogen-fuel-cell engines, with no prospect of making a profit on this in the foreseeable future. But even $1 billion is barely two days’ revenue for a company GM’s size. That shows how high the stakes are now, as the car industry faces a revolution.

The really big spenders in global research and development are not the white-coated scientists of Big Pharma and biotech or the geeks of Campus Microsoft. They are the legions of engineers, chemists, physicists, and geologists employed by the oil and auto industries. The automobile manufacturers are the biggest spenders worldwide on R & D. As pressure now mounts for them to make cleaner cars, the pace of the race for new technology is picking up.

Since even America has woken up to the threats of climate change caused by the rising emissions of global-warming gases, the car industry is in the front line of the battle against carbon. About a quarter of the man-made greenhouse-gas problem comes from surface transportation, including ships and trains. (Air travel adds another 3 percent.) Cars and light trucks make up the lion’s share of such mobile pollution sources. As the oil industry starts tapping the vast but carbon-intensive reserves of “unconventional” hydrocarbons like Canada’s tar sands and America’s shale, which can be converted into gasoline at great environmental cost, the impact of transportation on global warming may rival even that of coal-fired electricity production.

What is more, because everyday life in most rich countries is built largely around the car, it is sure to be the most difficult source of carbon emissions to moderate. Over its decades of fighting smog, Los Angeles has discovered that it is really hard to change individual behavior to reduce consumption of gasoline, and so it turned to techno-fixes like catalytic converters, which reduced the emissions associated with such gas-guzzling instead. That painful experience explains why technological solutions to tackle the carbon from automobile tailpipes are the key.

Today the problem is greatest in America, Europe, and East Asia; these three markets account for three-quarters of the greenhouse gases pushed out the tailpipes of the entire global new-car fleet of more than sixty million cars and trucks each year. On average, American vehicles emit around 480 grams per mile, just over double the European level. For Asia, the figure is halfway between the two. The European figure has come down because of the increase in the use of inherently more fuel economical diesel engines, which now power about half of all new cars. The rise of diesel, in turn, is itself the result of European governments placing heavy taxes on gasoline (the retail price for a gallon at the European pump can be two or three times that paid in America) and lower taxes on diesel.

That European models such as Mercedes are now being launched in America with diesel engines is one early indication of technological improvement spreading around the world in response to the global-warming challenge. But that is incremental and inadequate; the scale of the global oil and carbon challenge demands a much bigger response. Any such revolution must be on a huge scale because of the sheer size of the global auto industry.

And Amory Lovins, a farsighted energy thinker who lives atop a mountain in the Rockies, has been arguing for some years now that the car and energy industries must embrace radical change—and, much to the annoyance of industry bosses, has been showing them how to do it.

Ripe for Revolution

It is a rare company prospectus that begins with a quotation from Goethe: “Whatever you can do, or dream you can, begin it. Boldness has genius, power, and magic in it.” But Lovins is not a normal entrepreneur, as anyone who has met this eccentric and disheveled but unmistakably visionary thinker knows. The founder of the Rocky Mountain Institute, a leading green think tank based in Old Snowmass, Colorado, thinks the car industry’s incremental approach to cutting emissions and improving fuel efficiency will never amount to much. He wants a complete redesign of the automobile, from the bottom up, and intends to show the big boys how it should be done.

This is not the first time the Sage of Snowmass has challenged conventional wisdom. Back during the gloom and doom of the 1970s oil shocks, most energy pundits were convinced that energy consumption and economic growth could proceed only in lockstep, thus making scarcity and future shocks inevitable. In a controversial article in Foreign Affairs, Lovins argued back then that there was an alternative “soft” path: if governments, companies, and individuals embraced energy efficiency and other demand-related approaches, then economic growth could be decoupled from gas-guzzling. He was widely ridiculed at the time as naïve or worse, but history has vindicated him. Thanks to public policies like gasoline taxes in Europe and automobile fuel-efficiency standards in America, the world did indeed embrace a soft energy path, and another oil shock was avoided for two decades.

But as the memories of those earlier oil shocks have faded in America, so too have those virtuous policies. The American economy is now much less energy efficient than its chief international rivals, and the average fuel economy of new cars in the country is close to a twenty-year low. Even Henry Ford’s Model T got better gas mileage a century ago than today’s average new car! The oil and car industries may be spending a fortune on  R & D, but their mind-set remains incremental and risk-averse. They are clearly not innovating with the vision and verve they showed back during the golden age of the automobile a  century ago.

But now, Lovins has devised a concept car that he hopes will spark a revolution in the motor industry and “revive the spirit of Henry Ford and Ferdinand Porsche.” For a decade, a crack team of engineers brought together by Lovins beavered away in a hideout high in the Rocky Mountains. They came up with the Hypercar, a sleek new automobile powered by a fuel-cell, zero-emissions engine. This engine takes oxygen from the air and hydrogen from its tank to create a chemical reaction that produces electricity and water, the only by-product.

This alone would be unremarkable, given that all the world’s carmakers are now into fuel cells. The difference with the Hypercar vision is that it takes a holistic approach. The entire body is to be made of composite plastics. The transmission and steering are entirely electronic, which removes the need for clunky mechanical parts. Instead of a steering column and wheel, there will be game-machine joysticks, as in the cockpit of the latest Airbus jets—where a “fly-by-wire” system largely replaces heavy hydraulic and mechanical controls. The result is a big car with a fuel economy comparable to 100 miles per gallon of gasoline, far higher than today’s most economical diesel or hybrid-electric cars can achieve.

Can this be serious? Actually, the technologies that Lovins champions are not really far-fetched. Carbon composites, electronic controls, and even fuel cells are feasible today. The reason they have not been much used in cars is that established carmakers have invested vast sums in conventional manufacturing technology, plants for stamping old-fashioned steel assemblies, and the like. This has made them reluctant to embrace radical approaches; they pooh-pooh the Hypercar as fanciful and irrelevant. Undaunted, Lovins has put the key concepts for his car up for grabs as open-source material, hoping that fresh thinkers outside the conventional car industry will pick them up. He has also set up a new company, Fiberforge, that is promoting advanced composites to the critical suppliers of parts and assemblies to the automobile industry; if they adopt his ideas, Lovins may be able to do an end run around the incumbent giants.

What makes him so tenacious? One reason is that Lovins knows from experience what it means to take on and defeat a giant, well-connected, and obstinate global industry. He cut his teeth as an environmental thinker during the fiery antinuclear battles a few decades ago, working closely with David Brower, the founder of Friends of the Earth (immortalized by John McPhee in Encounters with the Archdruid). But a deeper motivation is his desire to change the world for the better, which he inherited from his parents. “They taught me always to strive for self-improvement and to help others,” he says with characteristic modesty. Despite his recognized genius, Lovins frequently gives credit to past mentors, praises rivals and predecessors alike, and often quotes great thinkers. “Sometimes having a new idea simply means stopping having an old idea,” which he attributes to Edwin Land, is one of his favorites.

With that philosophical bent and a mischievous tendency to poke at authority, Lovins was destined to be a troublemaker in whatever field he ended up going into. That should have been physics, given his natural abilities in that field, but energy captivated his attention. He became convinced early on that global warming was going to be a major problem (he wrote his first paper on it back in 1968) and saw energy as “the master key for leveraging changes in the world.” When Oxford University refused to let him write his doctoral thesis on energy issues, he dropped out to pursue his investigations on his own. That spirit of rigorous independent inquiry and an endearing earnestness are still evident in the graying Lovins: “Why do I keep doing this? Because I’ve got all this curiosity and an atticful of knowledge that I’d like to apply to improve the world.”

Dreamer though he may be, even Lovins is enough of a realist to accept that radical change will not come easily, given the sheer complexity of the product involved. The everyday automobile is a blend of art and science so elaborate, he acknowledges, that “it is beyond baroque: it’s rococo.”

Beyond Baroque

The auto industry is so big and complex that it is different from any other manufacturing enterprise. The industry’s 60 million vehicles produced per year consume the lion’s share of the 85 million barrels of oil produced every day around the world. It employs millions around the world and accounts for $1 in $10 of the American economy. The management thinker Peter Drucker dubbed autos “the industry of industries.” For a hundred years, it has been more than that: the automobile is capitalism on wheels.

It may not seem like it now, with Detroit mired in losses and losing ground to Japanese, South Korean, and European competitors every year. The stars of capitalism today work in the technology and media industries. But a hundred years ago, the exciting young industry was automobiles, and the emerging stars of free enterprise were no longer the nineteenth-century barons called Rockefeller, Carnegie, Mellon, or Morgan.

They were the band that followed in the footsteps of Henry Ford. There was Willie Durant, Wilfred Leland, Ransom Olds, the Dodge brothers, Charlie Nash, and Louis Chevrolet. They all started little car companies that would become part of the Microsoft of its day: General Motors. Durant started his  business life as part owner of a roller-skating rink in Flint, Michigan. He moved into the nascent auto industry, forming GM in 1908, and proceeded to buy up twenty-five small start-up car companies in the space of eighteen months. He lost control to his creditor banks after two years, only to win it back a few years later, before being squeezed out in 1920, when the legendary Alfred Sloan took the wheel. Durant lost a fortune in the Wall Street crash, declared bankruptcy in 1936, and ended his days running a bowling alley back in Flint, with scarcely a dime to his name. Along the way, he had founded the company that was to lead the industry. By 1926, Ford was overtaken by GM, as Sloan realized that customers wanted a variety of models, not plain-old, utilitarian Tin Lizzies.

Another star of the young auto industry was Walter P. Chrysler, a former railroad engineer who by 1916 became the best-paid executive in the auto industry, working at Buick and later Willys. He was a larger-than-life character. He bought a huge estate at Great Neck on Long Island, with a 30-foot swimming pool, an eight-car garage, and a waterfront of 450 feet on Long Island Sound, equipped with a 150-foot pier to reach his yachts. By 1925, he had his own car company, the Chrysler Corporation, born of the ailing Maxwell Company, which he had revived using his manufacturing skills to develop the 1924 Chrysler car. “I gave the public not only quality, but beauty, speed, comfort in riding, style, power, quick acceleration, easy steering, all at a low price,” he said.

Heading for Divorce

Today the car industry in America seems at first sight a million miles from such glamour. It looks more like a pension system with a car and credit business on the side. Its relations with its lifelong partner, Big Oil, are also looking tattered, as the auto industry seeks alternative energy sources.

This is leading to an outpouring of innovation and entrepreneurship. High-tech millionaires in Silicon Valley think Big Auto and Big Oil could be unseated by disruptive technology. Tesla Motors, a California upstart funded by the men behind Google and PayPal, has picked up on Amory Lovins’s ideas on lightweight composites and come up with a sizzling, all-electric sports car that is greener than a Prius and faster than a Ferrari.

That is impressive, but there’s more to the coming revolution than a few rich dreamers on the West Coast. Consider the sorts of things popping up all round the world. The most visible in America, Japan, and Europe is that Toyota gasoline-electric hybrid, the Prius, which transforms fuel economy by hitching battery electricity to the internal-combustion engine—the best example of the traditional industry embracing new thinking. With a hybrid system, a small gas engine packs the punch of a big one without paying the price of lower gas mileage. But enthusiasts in California have already discovered how to hack into these cars so they can also be plugged into the grid overnight. Everyday motoring of up to 30 miles can be done purely on electric power, with the engine only a reserve in case the battery runs low. These hackers are even forcing Toyota to move ahead with better batteries so that standard plug-in hybrids can roll off its assembly lines.

Buses have been spotted on the streets of Seattle, Chicago, and other American cities that produce nothing out of their tailpipes but clean water vapor. They use hydrogen fuel cells, which make electricity by mixing the gas with oxygen. GM is working on a mass-production, fuel-cell sedan that it could bring to market in 2010, if enough gas stations get around to supplying hydrogen, extracted on-site from piped-in natural gas. The streets of Shanghai have become so clogged with cars and the air so thick with pollution that locals are turning to smart electric bikes. On the outskirts of the city, China’s own Detroit is not just making conventional autos but is working with hundreds of labs around China to leapfrog from polluting internal-combustion engines to fuel-cell cars that emit no pollution or carbon-dioxide greenhouse gas to add to global warming. In Brazil, virtually all new cars can run not just on gasoline but also on ethanol made cheaply in that tropical country out of sugarcane. The midwestern states are pushing hard for such biofuels to be made available across America, with the ethanol made out of corn. One day, plant waste might become an economical source of ethanol, one that won’t need another raft of farm subsidies.

Toyota is beating Detroit by being the first big automaker to make great strides in fuel economy. European firms such as Mercedes and BMW are pursuing a parallel path with economical new diesels that don’t pollute like the dirty old puffers Detroit used to make: because they get many more miles per gallon, they contribute less than gasoline cars to global warming. In India, one of the world’s newest volume carmakers, Tata Motors, part of a huge family conglomerate, is now working furiously on a revolutionary $2,000 car with fantastic gas mileage, perhaps three times that of the average new American car.

There has not been such effervescence in autos since the early days of the industry, when nine out of ten autos were battery powered. Over ten years, internal-combustion vehicles gradually began to assert themselves over steam and electric cars, winning a third of the market. Ten years later, helped by the invention of the electric-starter motor, the internal-combustion engine won the race because gasoline packed more power per gallon, though Henry Ford was canny enough to ensure his Model Ts could also run on the ethanol that midwestern farmers could brew from corn. Now a similar power struggle is taking place to power the car of the future.

As the green revolution gathers pace, it will force change on the oil and auto industries, rendering useless hundreds of billions of dollars’ worth of assets. No wonder both industries have fought to block progress on environmental advances. No wonder Texas and Detroit are scared that the initiative has been seized by nimbler foreign rivals, from the automakers of Asia to the energy giants of Europe. The meltdown that Detroit has been going through for a decade is changing America. Henry Ford not only gave Americans wheels, he gave the world its first (and possibly last) blue-collar middle class. In return for backbreaking, monotonous work on his assembly lines, he paid wages good enough to allow working men to own homes in the suburbs that were springing up because of the transportation freedom brought by the car. Consolidation of the industry into the Big Three preserved this good life until free-trade globalization brought foreign competition.

Robbed of their oligopoly power, GM, Ford, and Chrysler got into financial difficulties that still dog them. Tens of thousands of workers in the midwestern states of Michigan, Illinois, and Ohio lost their jobs and were left with little prospect of finding equally well-paying alternatives. This alone is one of the reasons much of Middle America is standing still economically. It goes a long way toward explaining how lower-middle-class incomes have been left behind in the explosion of wealth that new industries and businesses have brought to millions of Americans.

Automobiles, the Love Affair of the Century

Modern America and the automobile grew up together. But like so many early-twentieth-century Americans, it was born elsewhere. “Automobile” is a French word. The nursery of the industry was France. In 1900, just seven years after the French people gave the United States the Statue of Liberty as a belated centennial birthday present, René Panhard and his partner Emile Levassor gave us the modern motor car. They defined the way it looked before Henry Ford. They arranged the système panhard, the basic fore-to-aft formation of radiator, engine, clutch, gearbox, prop shaft, and rear axle. This was far removed from the German Daimler-Benz horseless carriage, which had a gasoline engine turning a belt drive to the wheels.

Serendipitously, the French flavor went further: half of GM’s brand names, so etched into the minds of Americans, are French. Detroit (it means “narrows” in French) was founded by Antoine de la Mothe Cadillac, a French soldier fighting the British colonists who later governed Louisiana. Cadillac died, disgraced, after a spell in the Bastille prison, little knowing how his name would live on. Louis Chevrolet was a Swiss-French racing car driver who came to the United States to drive a Fiat in an early auto race in New York in 1905. He formed the Chevrolet Motor Company and never went back. Then there’s Pontiac—the French name of the chief of the Ottawa tribe of Native Americans. All these French names became synonymous with American capitalism as the auto industry accelerated the twentieth century into unheard-of prosperity.

The 1920s marked the emergence of the modern auto industry. Will Durant put together Olds, Buick, Chevrolet, and Cadillac to form GM, which in 1926 outsold Ford. When he was struggling with the banks, it was another bunch of Frenchmen, the DuPont clan (immigrant French aristocrats who had become the leading industrial family of late-nineteenth-century America, making gunpowder), who bailed him out, making a second fortune from their investment. Henry Ford gave the world the technology for the cheap, rugged car—you could have any color you wanted, he loved to quip, so long as it was black.

Durant’s GM, especially after he was replaced at the top by Alfred Sloan in 1920, took the opposite tack. Sloan’s idea was to offer a selection of models, one for every purse. Styling would differentiate one year’s cars from the next year’s crop. So buyers would be encouraged to trade in their old car for a new one that demonstrated their growing affluence. Both Ford and GM opened credit businesses so that ordinary Americans no longer had to save up to buy their autos: installment purchasing, invented in 1915, was at the heart of the burgeoning industry. Assembly-line production raised efficiency and wages—up 26 percent in real terms between 1920 and 1929.

Others followed Henry Ford in paying good wages for the hard, repetitive work. By the end of the decade, output from Detroit had gone from 1.9 million cars in 1920 to 4.5 million in 1929. Automaking had become the biggest industry in the country. It launched another industry in the form of the dealer networks that spread across all forty-eight states to sell cars. Car dealers became big players in each local business community and gained great political clout at the state level, as witnessed by the laws that preserve their franchises.

The Wall Street crash and the Great Depression sent car production down to a quarter of its boom production. It would not regain its 1929 peak until after the austere years of World War II, in 1949. During the war, Detroit became Bomber City, as its factories turned to meeting military needs for warplanes and three million trucks and tanks for the war in Europe and Asia. It was the first motorized war. After the Normandy landings by the Allies, 3-ton trucks designed by GM in Detroit were carrying German soldiers (in Opel-badged vehicles), American GIs in Chevrolets, and British troops in Bedfords. GM’s German subsidiary, Opel, even shipped dividend checks to its parent throughout the war.

With the war ended, ten million veterans headed back home, and the auto industry began its remarkable boom. In the decade from 1945, the number of cars on American roads doubled to fifty million, and Detroit was working flat out, producing three million cars a year. Returning GIs wanted wheels and an individual home out in the suburbs, away from the grime of crowded cities. Ironically, the same thing is happening in China right now, as the ordinary Chinese gain the freedom to buy homes and as crowded downtown apartment buildings are razed for new office developments in the booming cities of the coastal eastern provinces.

The Asphalt Age

Just as the auto was the symbol of the Roaring Twenties, so it became the icon of the new era of postwar affluence, that long boom that went from the peace of 1945 until the Yom Kippur War of 1973 and the first oil shock. While Europe shivered in the ruins left by the war, and while China followed thirty years of war with a bloody revolution that brought the communists to power, America saw an age of affluence that reached much more of the population than did the fitful flare of the 1920s. Real incomes went up by nearly a fifth between 1947 and the start of the 1960s. Income-tax relief on 100 percent mortgages put the single-family suburban house in reach of millions. A deposit of $100 and three years to pay put a cheap car in the driveway. By the late 1970s, there was one car for every two Americans. Three decades later, there are over 250 million cars for 300 million Americans, and the three-car garage is standard in many suburbs.

All these cars needed roads. Federal funds were freely available to top up state spending on new roads to carry the growing tide of traffic. Starting with Detroit, New York, and Chicago, new, fast routes were constructed to clear access to the city from the suburbs. By the early 1950s, cities such as Philadelphia, Pittsburgh, Baltimore, New Orleans, and Boston did the same, as 12,000 miles of such urban expressways were built. Meanwhile, rail-track mileage shrank to half what it had been at its peak, in 1916. The apogee of the Asphalt Age was the creation of the interstate highway network, crisscrossing America from coast to coast, from Canada to Mexico. In June 1956, President Dwight Eisenhower signed the act that created the National System of Interstate and Defense Highways at a total cost of $100 billion, financed out of gas taxes.

It still stands as the biggest peacetime government investment program. The Pentagon and defense industry had long lobbied for roads to link military bases in inaccessible places. Propaganda posters of the time emphasized how useful the roads would be for mass evacuations in the event of nuclear strikes by the Soviet Union. City leaders signed up for the program when they learned that as much as half of the cash would flow through the coffers of city halls. No wonder Charles E. Wilson (nicknamed Engine Charlie), president of GM, proclaimed in 1957, “What’s good for the country is good for General Motors, and vice versa.” The automobile had become the essential tool for modern living.

With the thousands of acres of new suburbs came suburban shopping malls, supermarkets, and freeways. Between 1950 and 1970, the number of suburban shopping centers grew from a few hundred to over three thousand. Holiday Inns started springing up everywhere by the side of the new roads. At the huge, sprawling junctions of the interstates, up sprang truck stops, motels, warehouses, gas stations, and diners. Soon it was possible to cross America without seeing one single city center.

All this happened just as the mechanization of farming was causing a decline in employment all across the southern states. Soon, thousands of poor black families were cramming into old jalopies or hauling battered suitcases onto Greyhound buses to take the interstate highways up north to find jobs in cities such as Chicago, Detroit, Cleveland, and New York. Seeking cheap accommodations, they moved into areas blighted by the carving out of great expressways.

It is tempting for many environmentalists, sentimentalists, and liberals to lay blame for the negative effects of this huge transformation of the face of America on the hood of the automobile. But the fact is, as even Jane Jacobs (a widely respected analyst of American cities) argued, autos per se were not to blame for the decline of cities. She wrote (in The Death and Life of Great American Cities, 1961), “The present relationship between cities and automobiles represents one of those jokes that history sometimes plays on progress. The interval of the automobile’s development as everyday transport has corresponded precisely with the interval during which the ideal of the suburbanized anti-city was developed architecturally, sociologically, legislatively, and financially.” She maintained that automobiles themselves are “hardly destroyers of cities.”

Late-nineteenth-century city centers were congested, filthy, smelly, and dangerous dens of disease because of the carpet of horse manure everywhere underfoot. The only mistake, wrote Jacobs, was to replace each horse with half a dozen mechanized vehicles, instead of using a mechanized vehicle to replace half a dozen horses. Trucks and buses, in other words, would have been better forms of automobiles for cities than cars and SUVs.

The Green Backlash

If the first half of the last century was to see the auto industry, with the oil companies in tow, working to build modern America, the second half was to mark a dramatic change. Three people did more than anyone else to change the atmosphere in which the auto and oil industries worked. They were Rachel Carson, Ralph Nader, and Sheikh Ahmed Zaki Yamani. Carson’s book Silent Spring exposed the damaging effects on wildlife of the insecticide DDT, hitherto seen as a wonder chemical, which was developed in World War II to kill off disease-spreading parasites. Its publication in 1962 gave voice to a generation of youth skeptical of big business. It was the birth of environmentalism.

Ralph Nader, as a radical young lawyer, campaigned against unsafe cars; he targeted the Chevrolet Corvair in his book Unsafe at Any Speed. Although the car was ultimately found, after long court battles, to be no more dangerous than any other, GM’s furious and illegal attempts to harass and discredit Nader left it with the image of a corporate bully that cared more about its share price than the safety of its customers. Consumer activism was born, and the road to the seat belt, the air bag, and the crumple zone was opened.

The third agent of change was Sheikh Yamani, the crafty oil minister of Saudi Arabia during the 1970s and 1980s, who forged the oil weapon to try to control America’s Middle East policy. Yamani was flying to Vienna to a meeting of OPEC (Organization of Petroleum Exporting Countries) oil ministers the very day the Yom Kippur War broke out, in October 1973. He quickly marshaled the organization, bringing a degree of discipline to its workings. The result was the quadrupling of oil prices over the next year. The emergence of consumerism, environmentalism, and an oil crisis all came together to change the relationship between America and autos. And life for the Big Three in Detroit would never be the same again.

That first oil shock, in 1973, created a panic about energy supplies and the high fuel consumption of the gas-guzzling land yachts that poured off Detroit’s lines. The nascent consumer and green movements spurred by Carson and Nader had autos in their sights. Soaring car use had ruined the air quality not just in coastal Los Angeles but in most American cities, because such tailpipe gases as sulfur dioxide and carbon monoxide combined with sunlight to produce foul smog.

As pressure mounted on the auto industry, carmakers and oil companies began lobbying to oppose new federal regulations on fuel consumption, known as the Corporate Average Fuel Economy (CAFE) laws, and on rules to cut down the emission of pollutants. This effort is ongoing.

The Rope-a-Dope

Some of the lobbying is a bare-knuckles defense of short-term business interests—not much different from what the tobacco industry did for years with its influence in Washington. Two things make it more successful than the tobacco lobby, however. The first is the clever one-two dance the industries do in passing the buck; the second is a disingenuous but wily appeal to national interest.

Given that oil and cars have been joined at the hip for a century, you might think the two industries are allies. In fact, the opposite has been true since the heat was turned on in the mid-1970s. Far from presenting a united front when lobbying, the two heavyweight industries are even sometimes at loggerheads, each one pointing the finger at the other.

For example, when California’s environmental regulators tried to clean up smog by cracking down on the industries, the car guys claimed the solution lay in cleaner, low-sulfur gasoline, while the oil guys said the only way forward was cleaner engines and catalytic converters. After dragging their feet for as long as possible, and after many lives were needlessly lost in the interim to pollution, the two industries were forced to take joint action.

The same “he said, she said” routine is evident in their response to global warming. The car industry hates any pressure to make cars more efficient and has fought increases in the CAFE fuel-economy laws. Oilmen hate government regulations, too, but, when asked about efficiency, Exxon’s former boss, Lee Raymond, could not control his enthusiasm: “We absolutely waste too much energy; efficiency is a must!” Though he thought the idea of hydrogen energy was “stupid” and had no future, even he felt it necessary to declare that fuel cells just might replace the internal-combustion engine someday “simply because they are much more efficient.” However, when it came to implementing fuel cells, his company took the bizarre (but self-serving) view that this zero-local-pollution engine should be fed dirty gasoline instead of pure hydrogen. Exxon therefore spent a huge amount of money trying to steer the country’s fuel-cell efforts toward this filthiest of approaches and ultimately gave up only when its technology failed—but nevertheless, it did succeed in slowing down the hydrogen bandwagon by a few years.

Just as the car industry hates CAFE, the oil industry hates any hint of gasoline (or carbon) taxes. The industry’s lobbyists have skewered any politicians who have dared to propose such taxes, which would have the inevitable effect of reducing the consumption of gasoline. But ask Ford or GM what the world should do about global warming, and they cheerfully point to carbon taxes as the smart solution. One old industry hand even jokes, “Of course the car industry is in favor of a gasoline tax—on the condition that it is never implemented!” Bill Ford even made a dramatic speech after Hurricane Katrina struck declaring a national energy crisis and called for a grand national summit of oil and car bosses in the White House to discuss the possibility of a carbon tax. Unsurprisingly, he didn’t get his tax.

What’s Good for GM May Be Bad for America

If this one-two dance was all these two industries had going for them, the pernicious influence they have on America’s political process could be tamed as the scoundrels were eventually named and shamed. The bigger problem is that the industries do a brilliant job of conflating their narrow self-interests with the larger national interest. In other words, oil and car bosses somehow manage to persuade Americans that what’s bad for GM must be bad for America.

And they have succeeded with this tactic because the Washington policy apparatus—its historical memory and its very soul—was formed back in an era when oil was seen not only as plentiful but also as desirable, domestically produced, and downright good for you. Petroleum was so plentiful at home during the late nineteenth and early twentieth centuries that the United States was for decades the superpower of the world oil market. Only after World War II did Franklin Roosevelt, fearful of dwindling domestic production, enter into a petroleum-for-security alliance with the oil-rich new country of Saudi Arabia—thus forging an enduring Axis of Oil.

American politicians have failed to act time and again when confronted with evidence of the dangers posed by climate change, and it becomes clear that something bigger than mere lobbying is at work. Cheap gasoline and the open road are such a part of America’s sense of self that these industries don’t argue their case based just on narrow self-interest; they argue instead that they, like Superman, are fighting for the American way. It’s no coincidence that when the elder George Bush went to the big Rio Earth Summit in 1992, the first presidential summit designed to tackle global warming, he brushed off demands for an end to his country’s gas-guzzling by declaring that the American way of life is not negotiable.

Washington, D.C., has, in recent years, been trapped in a time warp. Policies are made in a fantasy world in which oil is still plentiful and trouble-free, the world always needs more roads and highways for ever more SUVs, and global warming is a harmless curiosity at worst. If you think nobody in his or her right mind could believe such things today, never mind argue such a case publicly, then you have not spent much time in Washington D.C.’s inner circles lately.

“CO2—we call it life” was the slogan for the well-funded advertising campaign run in 2006 by the Competitive Enterprise Institute (CEI). Around the time Al Gore’s climate movie was launched, ads and news reports about the ads started popping up everywhere, contesting the movie’s premise. In order to achieve “balance,” some news organizations felt the need to give equal time to the arguments put forward by Gore and by the CEI. Never mind that Gore’s arguments were backed up by peer-reviewed science from the world’s leading climate experts, while the extraordinary claims made by the CEI were held by very few serious scientists.

Worse still, poke around into the funding behind the CEI, and you find that it is merely a lobbying front for the oil and coal industries masquerading as a think tank. The shameless and unscientific campaign applauding recent increases in carbon emissions should have relegated this group to the fringes of lobbying lunacy. In fact, the CEI is one of the most influential organizations in the nation’s capital these days. That is but a small example of how Washington politics suffers from the Oil Curse. But that is no reason to despair.

History shows that with enough political vision and courage, leaders can overcome the vested interests in Congress and promote sensible energy policies—though it usually takes some sort of shock to the system. America did it once before, in the wake of the painful oil crises of the 1970s. While Europe and Japan imposed energy taxes, America chose instead to regulate the auto industry through the CAFE law.

At the time, the conventional wisdom held that energy use and economic output would always grow together, but Amory Lovins had the courage to advocate the alternative “soft path.” He was widely ridiculed, but the 1980s proved him right. Thanks to government policies and lingering high oil prices, the rich world’s energy use and gross domestic product (GDP) decoupled, and the world’s developed countries grew much more energy efficient.

The biggest success was the CAFE law. With the help of high energy prices, that law led to an astonishing increase in the average fuel efficiency of new American-made cars of over 40 percent from 1978 to 1987. From 1977 to 1985, the volume of America’s net oil imports fell by nearly half, even as its economy grew by a quarter. That is proof positive that higher fuel efficiency can go hand in hand with economic prosperity—and clearly refutes the Kyoto-bashing argument that tackling global warming will inevitably lead to economic ruin. Lovins believes this “broke OPEC’s pricing power for a decade” as the world enjoyed low and stable oil prices from the late 1980s through much of the 1990s.

More strikingly, he now argues that the world can repeat that trick once again, so great are the remaining inefficiencies in energy use. After a century of refinement and countless fortunes spent on R & D, he observes that barely 1 percent of the energy in a gallon of gasoline is used to move the driver in a forward direction (which, when you think about it, is the reason anybody buys a car); all the rest of that energy, he calculates, is lost to inefficiency, grinding gears, or moving heavy metal. “I guess I see the world through muda spectacles,” he chuckles, referring to the Japanese word for waste or utter uselessness.

Carbon Nation

The lesson from all this is that the world can do much, much better when it comes to energy—and that government policies absolutely do matter. The European Union has pushed the car industry hard to reduce carbon-dioxide emissions and showed in the middle of the decade that it was willing to enact tough legislation when the industry fell short of targets under a voluntary deal struck in 2000. Now, it is time for Washington to embrace such sensible policies. Why should it bother, ask angry oilmen, when oil has served the world economy so splendidly over the past century? Peter Robertson, Chevron’s vice chairman, argues that the world simply does not appreciate the contributions of his industry to human welfare. And there is truth in what he says. The nexus of the internal-combustion engine and gasoline has indeed been an essential force behind the extraordinary economic expansion seen during the twentieth century. Even so, the environment is a force for change now confronting the oil industry, like it or not.

Concerns about oil’s impact on local pollution and human health are nothing new, as anyone who has endured the smog in Los Angeles knows. And though environmentalists never advertise this fact, the oil and car industries have dealt with some of those concerns successfully through technologies such as catalytic converters and low-sulfur gasoline. Today’s cars are 98 percent cleaner than those from the 1970s when considering conventional air pollution.

However, the one challenge the internal-combustion engine can never overcome is that of carbon emissions, an unavoidable side effect of burning gasoline. Daniel Yergin, a Pulitzer Prize–winning historian of oil, believes the growing popular pressure for governments to tackle global warming poses a very serious challenge to the oil and car industries. Indeed, this could be the make-or-break issue that determines their future.

Both top-down public policies and bottom-up marketplace innovations must play a role in propelling the world to the postpetroleum age of carbon-free cars. On the policy front, it looks like Washington politicians may finally be shamed into serious action by the clamor in states and cities for action on global warming, a real budding grassroots revolution. As for those marketplace innovations, will the dinosaurs of the car and oil industries finally learn to dance? Or will it be an unruly and disruptive bunch of upstarts, entrepreneurs, and innovators that leads the effort in what Amory Lovins calls a “Schumpeterian era of creative destruction”? As the next two chapters explain, the reason to think it might be the upstarts is that both the auto and oil industries in America are in bad shape.
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