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			To all the dedicated people who are working so hard to create a sustainable, just, and prosperous society. Given their efforts, I like our chances.
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			INTRODUCTION

			In this book we’ll confront two scary subjects: climate change and economics. I’m not sure which is scarier. The former involves an existential threat to civilization and the latter involves a lot of math. But not to worry. Importantly, I’ll spare us from the math. More importantly, I’ll explore some economic ideas that can spare us from much of the impact of climate change. Most importantly, these same ideas can help us reshape our economy to create a sustainable, just, and prosperous society that better aligns with our values.

			Does this sound too good to be true? Well, note the presence of the word “can” in the last two sentences of the above paragraph. Not “will” but “can.” Yes, we can blunt the effects of global warming by making changes to our economic system that also can improve our society. But this will happen only if we, the people, make it happen. And I’m not talking about our personal behavior, such as choosing to buy energy-efficient appliances, though such individual actions are important. I’m talking about enough of us acting together to create systemic change, such that we have an economy that produces only energy-efficient appliances.

			
			To begin this book’s journey, come with me for a moment to Central California. One October day a few years back I was driving along a back road in the San Joaquin Valley. Autumn be damned, the unblinking sun had propelled temperatures uncomfortably close to 100°F. With the AC cranked high, I motored along a dusty gravel road past some droopy cotton fields and almond groves. Surprisingly, I also encountered acre upon acre of cracked, hard-baked dirt where crops had not been planted that year—surprising because this valley arguably ranks as the most productive farming region in the world. But even the valley’s agricultural prowess and unconscionable amounts of chemical inputs couldn’t overcome the lack of water.

			My visit occurred during the drought that desiccated California for many years, starting in 2011. It was so brutal that the drought map of the state showed only a few areas lucky enough to be suffering merely “severe” drought (the third-driest condition) or “extreme” drought (the second-driest condition). The vast majority of the color-coded map was darkened by the brick red of “exceptional” drought, the driest condition possible. Entire towns ran out of drinking water. Wild animals starved to death by the thousands. The drop in crop production forced many residents to move in search of work. More than one hundred million trees died. Wildfires blazed through dried-out forests and parched towns. Fish struggled to survive in the warm waters of the low-flowing rivers. Hungry people crowded around mobile food banks set up in sweltering parking lots. Incidents of domestic violence increased in hard-hit farming communities. Poor farm workers sank deeper into poverty. When drought shrivels the land, it also shrivels lives.

			Droughts have been part of life on earth since before humans existed, so it’s understandable that people may think of California’s destructive dry spell as a purely natural disaster. But it was not. Some of the blame belongs to the unnatural disaster of climate change, which is ramping up droughts in many parts of the nation and the world. And the ultimate blame for climate change belongs to the unnatural entity that is our economic system.

			
			Global warming is a market failure. On the surface, climate change is an environmental crisis that results from overloading the atmosphere with greenhouse gases, but in large part fundamental shortcomings of our market generate the excessive emission of those gases. In a landmark report for the UK government on the economics of climate change, Nicholas Stern, a prominent scholar and former chief economist at the World Bank, writes, “Climate change presents a unique challenge for economics. It is the greatest and widest-ranging market failure ever seen.” I agree with him except for one word in his first sentence: “unique.” Yes, climate change presents a huge challenge for economics but, sadly, not a unique one.

			Though it sounds like a generic phrase, “market failure” actually is a technical term in economics. It does not refer to insider trading, corporate fraud, real estate scams, or any of the other business misdeeds that grab media headlines. Definitions vary, but essentially a market failure occurs when people experience a net welfare loss because the marketplace is not optimally allocating goods and services. Broadly speaking, fraud and scams stem from bad behavior by individuals, but market failures stem from flaws deep in the DNA of our economic system. It’s not that the market doesn’t prevent or correct market failures; it’s that the market can’t.

			To guide us through the maze of the market failure that is global warming, this book will delve into the social cost of carbon (SCC). Dozens of governments around the world employ some form of this economic tool in an effort to help reduce carbon dioxide emissions, but in this book we will come to grips with America’s federal SCC.

			
			In part, I’ve chosen to focus on the SCC because it’s important in its own right. However, my main reason for focusing on the SCC is that it provides a revealing lens through which to examine the economics of climate change, the workings of markets, and some of the key ways in which we need to improve our economic system. Unfortunately, what we see when we peer through the lens of the SCC is unnerving: our current version of a market is incapable of producing a sustainable, just, and prosperous economy. We need to make a transition to what I call “sustainability economics.”

			Sustainability economics is not a formal academic field. It’s a term I use to consolidate the ideas and research I’ve marshaled for this book, which come from people in a variety of actual fields, such as ecological economics and environmental economics, as well as from activists, policy makers, and other non-scholars.

			Now, let’s meet the social cost of carbon. The SCC is an estimate of the value of the impact on society over time from the emission of one metric ton of carbon dioxide into the atmosphere. This estimate is primarily used in regulatory procedures to help decision-makers better understand the costs and benefits of proposed rules about everything from the energy efficiency of toasters to the carbon pollution from power plants. The influence of the SCC can reach well beyond proposed regulations, too. For example, it might play a central role in setting a price for carbon emissions.

			The perspective underlying the SCC could prove decisive in the debate over climate action, especially considering that the recent surge of concern about global warming is eroding climate denial. Increasingly, fossil fuel boosters are retreating to their second line of defense: the claim that the costs to society of significantly curbing carbon emissions would outweigh the benefits. However, the claim that we can’t afford to wean our economy from fossil fuels is dramatically inaccurate. In reality, we can’t afford not to.

			
			If you’ve been hearing about the rapid progress of clean energy sources like solar and wind, you might be tempted to think that we won’t need the SCC or any other climate policies because market forces are bringing about the demise of fossil fuels. Please resist that temptation. Yes, the rise of clean energy is heartening, and solar and wind are becoming competitive with fossil fuels in some places. But no, the shift is not happening nearly fast enough to stave off damaging and perhaps cataclysmic climate change. Besides, we owe much of clean energy’s rise to government action, not just to the market. Likewise, we shouldn’t count on miracles from geoengineering—the large-scale manipulation of the environment—because its methods are too unproven. Though innovative tech will help immensely, it’s unlikely to take care of climate change on its own, especially not in the time frame science recommends.

			To grasp the inadequacy of current efforts, just scan the headlines from the last couple of years. Study after study and report after report have underscored the fact that what we’re doing isn’t working well enough. In 2018, the Intergovernmental Panel on Climate Change (IPCC) sent shivers down humanity’s collective spine by declaring that, for starters, we have to massively pick up the pace and reduce emissions by about 45 percent by 2030 in order to stand a good chance of avoiding grievous harm. Additional spine-shivering IPCC reports followed in 2019. The overall message can be summed up by this opening line from an IPCC press release: “Limiting global warming to 1.5°C would require rapid, far-reaching, and unprecedented changes in all aspects of society.”

			However, we’re not exactly exploding out of the starting blocks when it comes to picking up the pace, as we learned in a report from the Global Carbon Project: global releases of carbon dioxide rose 2.7 percent in 2018 to an all-time high. The news doesn’t get any better in the UN Environment Emissions Gap Report, which concludes that the emission-reduction goals of the heralded Paris climate agreement fall far short of the mark. To hit the temperature targets now endorsed by most climate scientists, nations would have to elevate their ambitions well beyond Paris levels—and currently most nations aren’t even on track to meet their Paris commitments.

			
			So, how is the United States doing? Before I answer, it’s important to note that over the years many people have recommended that the global community reduce its greenhouse gas emissions 80 percent by 2050, though recent research indicates that target is too weak. But if 80 percent is too weak, I don’t know what the adjective is for where American emissions are headed. A 2020 report from the U.S. Energy Information Administration found that on our current trajectory our nation’s emissions will fall by only 4 percent between 2019 and 2050.

			Some fossil fuel supporters try to brush off such frightening reports by portraying climate change as some remote process that, even if it’s real, will exert little influence on our daily lives—perhaps a problem for polar bears but not for people. Consider a statement Mitt Romney made in 2012, in his speech accepting the nomination to be the Republican candidate for president. In an attempt to paint his opponent, Barack Obama, as out of touch with people’s needs, Romney ridiculed Obama’s efforts to address climate change: “President Obama promised to slow the rise of the oceans and to heal the planet. My promise is to help you and your family.” As if reducing present and future droughts, floods, wildfires, diseases, wars, financial crises, heat waves, hurricanes, mass migrations, and sea level rise would not help you and your family in your everyday lives.

			
			Allow me to hurl one more big international report at you because it broaches a crucial matter. The World Economic Forum’s Global Risks Report for 2019 evaluated the risks associated with food shortages, failing governments, weapons of mass destruction, and dozens of other world problems. The report states that “over a ten-year horizon, extreme weather and climate-change policy failures are seen as the gravest threats.” But that statement, though crucial, is not the particular crucial matter I want to underscore. I want to highlight the implication of the report’s assertion that “of all risks, it is in relation to the environment that the world is most clearly sleepwalking into catastrophe.”

			The environment, it says, not climate change alone. Though climate change is the single most pressing environmental problem and it magnifies many other environmental problems, it is far from being the only pressing environmental problem. The forum finds in its report that three of the top five risks in terms of likelihood and four of the top five in terms of impact are environmental, with biodiversity loss and the subsequent ecosystem collapses ranking nearly as high as climate change. This reveals the crucial matter I want to stress—that climate change is by no means the only threat spawned by our current market system. Even if some basement-dwelling genius invents an atmospheric Roomba that immediately vacuums up all greenhouse gases and ends the danger of global warming, society would still be desperately in need of sustainability economics to deal with many other accelerating environmental crises.

			For the most part we currently take a piecemeal approach to sustainability problems. We labor to restrict harmful chemicals, prevent species extinctions, stop sewage systems from overflowing into our rivers, protect marginalized communities from toxic dumping, and save critical wetlands from being paved over. Such endeavors are indeed vital, but they are stopgap measures that don’t reach the core question: Why does our economic system enable and even encourage such harms? Running around trying to mop up all the water spewing from a burst pipe is exhausting and relatively ineffective. We need to fix the pipe.

			
			Embracing sustainability economics would not mean abandoning our present market system, which broadly can be termed neoclassical economics. In a lot of circumstances it works well, and many of its principles are integral to sustainability economics. But we do need some basic changes. Like most nations, the United States has a mixed economy, meaning a blend of the private and public sectors. Especially during the last several decades, our mix has veered dangerously toward the private, to the detriment of public goods like the environment. A sustainable economy would involve more values-driven, citizen-supported public planning and less abdicating of decisions to the insentient workings of the market. Unfortunately, “plan” is a four-letter word in the laissez-faire lexicon and stirs up fierce resistance.

			Kristen Sheeran, an economist and energy and climate change policy adviser to Oregon’s governor, thinks this resistance indicates that adherents of the orthodoxy see the economics of climate change as an existential threat. And she thinks they’re right. “Climate change really is the litmus test for neoclassical economics,” said Sheeran. “This is clearly an issue where the standard tool kit of neoclassical economics doesn’t apply. And what does that say then for neoclassical economics if it is inherently ill-suited to dealing with the most fundamental question of our time, a true civilization challenge?”

			The ubiquitous influence of the economy in environmental issues provided the impetus for this book. Over the years, I’ve written about declining salmon runs, ranchers beset by invasive species, ailing kelp forests, the health effects of air pollution, excessive logging, biodiversity loss, ocean dead zones, vanishing wetlands, wildfires, the harm dams inflict on fisheries, and an assortment of other environmental topics. I was a little slow on the uptake, but after I’d done scores of articles and books, I finally realized that I should heed the famous saying “It’s the economy, stupid.” From sea otters to sea level rise, almost everything I was writing about circled back to the economy. For the most part we don’t have environmental problems; we have economic problems.

			
			Curing these problems will require systemic change, though that won’t be a cure-all. We’ll still have some greedy individuals who will not flinch at inflicting social costs on the rest of us as they grasp for riches and power. Especially damaging are the “predators,” a term I borrowed from economist James Galbraith’s 2008 book, The Predator State. This influential subset of greedy people and their political enablers loudly proclaim their opposition to government-instituted systemic reforms that decrease their profits while they are quietly lobbying for government favors that increase their profits. Deregulation makes up only half of the predator diet. Their other food group consists of subsidies. Predators chase down subsidies the way cheetahs pursue gazelles. Their appetite for government meat lays bare the hypocrisy of their complaints about government intervention in the market. Small wonder so many people feel cynical about government—that’s just how the predators like it.

			Though predators and other grasping individuals certainly do a lot of harm, this book gives them only minimal attention and instead focuses on the economy’s many structural weaknesses and the changes needed to strengthen that structure. Besides, sustainability economics will better contain such predators than our current system, which can conceal and even promote such predatory behavior.

			More important, sustainability economics will unobtrusively guide the rest of us, the vast majority of people who don’t want to inadvertently harm other people and the planet. In today’s system many of the actions we take and purchases we make impose social costs, usually costs that are so distant in time or space and so obscured by complexity that we’re unaware of them. A sustainability approach will better align the economy with our values so that our transactions automatically take into account the associated social costs. This would relieve us individual consumers of the impossible burden of trying to comprehend the full social costs of every shirt, phone, or banana we buy and futilely struggling to incorporate that knowledge into every consumer decision we make. Likewise, a sustainability economy would relieve well-meaning producers of such burdens.

			
			All things considered, embracing sustainability economics wouldn’t mean lowering our standard of living. On the contrary, it would increase our quality of life. Sure, there’s some stuff we would have to sacrifice. People would probably have to stop buying new phones every year and build fewer three-thousand-square-foot houses, but we’d still have plenty of stuff. Besides, the word “sacrifice” often connotes giving up something for nothing, but sustainability economics is about trade-offs and priorities. Yes, we would have to give up driving emission-spewing vehicles, but that doesn’t mean we would have to sacrifice mobility. We could still get around, and get around more efficiently, by shifting to a mix of clean vehicles, mass transit, bike paths, and walkable cities. Of course, this shift means we wouldn’t be able to spend as much quality time sitting in traffic jams or spend as much money getting treated for pulmonary diseases, but I’m confident we could learn to live with that sacrifice. And we’d enjoy the vital benefits—such as a livable climate—that necessitated our so-called sacrifices in the first place.

			
			We need to keep reminding ourselves that stuff is only one element of a good life. Along with ample material wealth, a sustainable economy would provide us with other, often more valuable elements, such as improved health, better jobs, safer communities, and more free time. Besides, it’s not as if nature is offering us the option to shun sustainability economics and blithely continue amassing ever more stuff, at least not for long. If we blunder onwards with our current market system, the biophysical foundation on which our economy rests will continue degrading until eventually our heedless binge will sputter to a stop. Then we’ll have less stuff and we’ll miss out on the non-stuff benefits of a sustainable economy.

			According to the tradition of book introductions, by now I should have defined “sustainability economics,” preferably using plenty of weighty words like “synergistic” and “optimize.” But I haven’t and I won’t. A sense of the term’s meaning will come into focus only over the course of the whole book, and, one hopes, without an appearance by “synergistic” or “optimize.” For now I’ll just mention one key point: sustainability economics flows from the understanding that our economy—and, for that matter, human civilization—depends entirely on the environment. The digital realm notwithstanding, we cannot live apart from soil, calcium, grass, nitrogen, bees, chlorophyll, slime mold, and all the rest of the biophysical world. This seems obvious, yet our current market system largely overlooks this simple but profound truth. Sustainability economics promotes the pursuit of the “Three E’s”: equity, the economy, and the environment. It recognizes that the first two E’s can happen only if we sustain the environment—the environment is the bedrock—but sustainability economics also recognizes that if we don’t address equity and the economy, we won’t be able to sustain a livable environment. Sustainability economics is grounded in the knowledge that equity, the economy, and the environment are inextricably linked.

			
			I’ll also forgo defining “sustainability.” But again, I do want to mention one key idea: contrary to the conventional framing, sustainability is not about saving the planet. Even if we humans continue to abuse the environment, we will not destroy the planet. We may debase the earth to the point that it is best suited for cockroaches, but the third rock from the sun will muddle through. Sustainability is about quality of life for people, about maintaining the environment in which we evolved and that allows us to thrive.

			Some people—myself among them—would add that we Homo sapiens also have a moral responsibility to steward the rest of the earth’s species. Other people think that nonhuman species don’t rate much consideration apart from being a resource for people. Fortunately, this disagreement will be irrelevant if we achieve sustainability; fostering a robust diversity of other species is integral to the health of our environment, so actions that help sustain life forms from aardvarks to zooplankton are also essential to sustaining us humans.

			While we’re on the subject of subjects I don’t cover in this book, note that even though tackling the SCC naturally involves abundant discussion of climate change, this book does not engage in the debate regarding the reality of climate change. Not only is that debate not my subject, but there is no serious debate. Decades of extensive scientific study have firmly established that climate change is real and primarily caused by human actions. In fact, recent research indicates that climate change is happening faster and will hit us harder than most scientists thought just a few years ago (unless we take swift and decisive action, like, say, adjusting some fundamentals of our economy).

			The uncertainty about the science of climate change—and there is plenty of uncertainty—lies in the details about its timing and impacts. How well will animals and plants adapt? What is the probability that Antarctica will experience a major meltdown in this century? How often will climate-juiced hurricanes thrash our communities? This book will probe some such uncertainties because they’re integral to understanding the SCC and the economic risks of a chaotic climate. But as to the reality of climate change, it rests firmly in the settled-fact file along with the knowledge that the earth is not flat.

			
			Let’s move on to what I do cover in this book. The first seven chapters focus on the inherent weaknesses of a market economy. Ideas about how to strengthen these weaknesses crop up throughout the book, but the full discussion of how to achieve better living through sustainability economics comes in later chapters.

			The first three chapters dig into the social cost of carbon and some of the central assumptions that produce it, assumptions that reveal why markets by their very nature can’t provide many of the goods and services most dear to us, such as a livable climate. We’ll examine issues such as the market’s myopia regarding biophysical reality and our economy’s structural biases that favor private goods over public goods. Chapter four focuses on how risk is treated when we calculate the SCC, exposing ways in which neoclassical economics underestimates some of the low-probability, high-impact dangers of climate change. Chapters five through seven wrestle with the equity implications of our market’s inability to handle climate change and other environmental problems. Chapter five looks at intergenerational equity by following a group of dedicated kids and youth who have taken the U.S. government’s climate change policies to court. Chapter six shows how a standard financial practice called “discounting” epitomizes an economic philosophy that can eviscerate the SCC, undermine climate action, and shortchange the future. Chapter seven shifts to present-day inequities that stem from climate change and dissects some of the neoclassical tenets that enable those inequities.

			
			The three middle chapters challenge several of the market economy’s favorite answers to the problems covered in the early chapters. Chapter eight considers the contentious efforts to account for the full costs of climate change by establishing a carbon price—efforts that reveal the market’s limited ability to carry out such accounting whether for global warming or other environmental and social harms. Chapter nine looks under the hood of orthodox economic growth—laissez-faire’s all-purpose solution—and finds that some of the cylinders in this internal-combustion clunker are misfiring. We’ll learn why old-style growth won’t make up for the harm caused by global warming and how misguided reliance on such growth can hamstring climate action. Chapter ten debunks two key market myths. One is that technological innovation can cure most if not all of our environmental ailments, including global warming. The second is that when society exhausts a resource, the market will always generate a substitute that is just as good or even better.

			Though every chapter sheds light on ways to make our economy and society more sustainable, it is in the final two chapters that we’ll pull everything together to illuminate the path to a sustainable, just, and prosperous future. Lots of creative people have lots of promising ideas, some of which are already being put into practice. We’ll look at a few of those, but I won’t be presenting long lists of concrete actions. Instead, I’ll spend most of chapters eleven and twelve discussing a few overarching changes in attitude and perception that we must make in order to set the stage for those concrete actions. We’ll contemplate the need for a more mature understanding of freedom. We’ll judge the pivotal role human judgment must play in making decisions that we’ve been ceding to the market. We’ll ponder the conundrum of individuals choosing to take collective action. We’ll talk about ways in which we can create jobs that are more sustainable and more meaningful—and that pay better. These concluding chapters range widely and take us to surprising places.

			
			The essential issue these last two chapters probe concerns the basic purpose of an economy: allocating limited resources—labor, capital, and natural resources—among competing ends. Laissez-faire disciples would say we shouldn’t even be asking such questions because the invisible hand of supply and demand will determine optimal allocation for us. Sustainability economists would say we must ask such questions if we want to overcome the market’s blind spots and have our economy put enough resources into enterprises that create the greatest well-being.

			Ironically, neoclassical economics provides a concept that conveys the need for our economy to evolve beyond neoclassical economics: creative destruction. Neoclassical economists typically use this term when an outdated technology or business is shoved into the landfill of history by something new and better, as when computers ousted typewriters. But the term also can be applied to social innovation. Perhaps the market faithful will find it easier to accept sustainability economics if they think of it as the creative destruction and replacement of those aspects of the market that are outmoded.

			It’s not surprising that conventional economic thought needs a makeover, given that its framework originated well over two hundred years ago. If you had to choose a birth year for our current form of market economics, 1776 would be a likely candidate. The Industrial Revolution was beginning to gather steam, but there’s a more specific reason to single out that precise year: it marks the publication of the Scottish economist Adam Smith’s The Wealth of Nations, the seminal work of free market beliefs. Due to the explosive expansion of industry and the subsequent boom in global population from about eight hundred million in Smith’s time to almost eight billion today, human civilization changed more during these last two and a half centuries than during all of human history before 1776, altering the world in ways Smith could not have imagined. Remember that Smith wrote The Wealth of Nations at a time when waterwheels powered mills, farmers used horses to plow fields, and many people still hunted for their dinners—with muskets.

			
			Though the concepts of Smith and his ideological descendants revolutionized economics and still offer many valuable ideas, the time has come to update our economic system to fit the twenty-first century and the future. The physical frontier on earth is largely gone, but the social cost of carbon and sustainability economics are part of a cultural and intellectual frontier that we’ve only begun to explore. Think of this book as a scouting report from a promising and exciting new land.

		

	
		
		
			
			1

			THE PRICE IS WRONG

			“Let’s cut to the chase. What’s the justification for assigning zero value to CO2 reduction?”

			The question from Michael Hawkins stopped Thomas Byron mid-sentence. This interruption might have seemed rude in other settings, but Hawkins was a judge on the U.S. Court of Appeals for the Ninth Circuit, and Byron was an attorney appearing before a panel composed of Hawkins and two other judges. With limited time for oral arguments, appeals court judges often cut in when they want to steer an attorney to what they consider the heart of the matter. Still, Hawkins’s voice did carry a note of impatience.

			These oral arguments occurred on May 14, 2007, in the case of Center for Biological Diversity (CBD) v. National Highway Traffic Safety Administration (NHTSA). Joined by eleven states, the District of Columbia, the City of New York, and four public-interest organizations, CBD had challenged NHTSA’s latest fuel economy rule for light trucks. CBD et al. thought the rule should require more miles per gallon from more types of vehicles. Although only two attorneys from each side argued the case, its importance drew some twenty other lawyers associated with the litigants to the ornate turn-of-the-nineteenth-century courtroom in San Francisco. Scores of interested onlookers filled the rest of the seats, among them then California attorney general Jerry Brown, soon to be elected as the state’s governor.

			
			CBD v. NHTSA featured many elements, including the high-profile battle over the loophole that allowed SUVs, minivans, and some pickup trucks to meet a lower fuel economy standard than cars, a loophole that largely accounted for the packed courtroom. But, surprisingly, the judges focused much of their scrutiny on an arcane dispute about the value of reducing carbon dioxide emissions and thereby reducing the impacts of climate change.

			NHTSA asserted that the federal government’s methods for calculating the benefits of spewing less CO2 into the atmosphere lacked credibility. Consequently, in its cost-benefit analysis, NHTSA did not include any value for the reductions in CO2 that would occur if the government required light trucks to go farther on a gallon of gas. In effect, NHTSA—and, by extension, the George W. Bush administration—had set the value of reducing CO2 emissions at zero, a result that concerned Judge Hawkins and that led to his question to Byron: “What’s the justification for assigning zero value to CO2 reduction?”

			“The agency did not assign zero value,” Byron replied. “It concluded there was no way to assign a monetary value.” According to Byron, NHTSA did acknowledge the benefits of lowering CO2 emissions, but the agency couldn’t include those benefits in its analysis “because the range of values [in the scholarly literature] is too imprecise to assign any particular monetary value.”

			“Did that range start at zero?” asked Hawkins.

			“It started at $3 per ton of carbon, very close to zero,” answered Byron. He did not mention that several studies put the value at about $50 a ton or that some estimates soared far higher.

			
			“Your clients set it at zero,” said Hawkins pointedly.

			“I don’t think it’s fair to say that the agency chose zero as the value,” said Byron. “That’s not what the agency said in the final rule. To be sure, the agency didn’t assign any value.”

			To which Hawkins replied, “That’s like saying, ‘Yes, we have no bananas.’ ”

			Hawkins was not the only judge on the panel who found NHTSA’s arguments lacking. The court unanimously ruled in favor of CBD, labeling the Bush administration’s new fuel economy rule “arbitrary and capricious”—the standard legal phrase for “wrong.” As its first reason for invalidating the rule the panel cited NHTSA’s “failure to monetize the value of carbon emissions.”

			Years later I discussed the case with Sean Donahue, one of the two attorneys who had argued on the side of CBD back in 2007. He speculated that if the Bush administration had assigned even a paltry value to CO2 emissions, such as $3 a ton, the court might have considered that adequate, given that courts typically defer to agency expertise regarding technical matters. “But zero is such a striking number,” said Donahue.

			Donahue noted that NHTSA’s decision to go for zero fit with the George W. Bush administration’s general approach to climate change: draw a hard line and thwart action whenever possible. “The Bush administration would have recognized that [assigning any value to reducing greenhouse gas emissions] would be a significant step, and they didn’t want to take it.” Declaring in court that a ton of CO2 causes even three dollars’ worth of measurable harm might have opened the door to a discussion the Bush administration didn’t want to have, a discussion that might have led to cost-benefit analyses using a figure like $50 a ton. And the higher that dollar-per-ton estimate of the cost to society from carbon emissions went, the more likely a proposed regulation, such as the fuel economy rule, would be adopted despite opposition from industry. More broadly, the administration simply wanted to squelch any acknowledgment of the reality and impact of climate change.

			
			Another reason NHTSA might have won the case if it hadn’t taken such an extreme position is that their basic objection had some merit; the ways in which the costs of CO2 emissions had been calculated were indeed “imprecise,” as Byron put it. Analysis of the costs and benefits associated with rising CO2 levels had been scarce and scattered prior to CBD v. NHTSA. It was this case, the first case in which a U.S. court required a federal agency to assess the monetary impacts of climate change as part of an environmental review, that in part led to the federal government’s establishment, in 2009, of a working group to determine a social cost of carbon. However, as we’ll see in subsequent chapters, despite the considerable progress made by that working group in 2009 and in later years, the argument over imprecision has continued, often at high decibel levels.

			Though hardly a seismic moment that shook up American climate change policy, this case does make a point that could and should shake up not only climate change policy but also the economic landscape in general, a point that should steer society toward sustainability economics. Though its larger significance wasn’t discussed, this point implicitly surfaced at times during the oral arguments. For example, in the course of questioning Donahue about the difficulty of assigning a dollar value to the emission of a ton of carbon, Judge Hawkins and Donahue had the following exchange:

			“Your position,” said Hawkins, “is that while there may be some variance in what experts say about monetizing this, it’s not reasonable and might well be arbitrary and capricious to set it at zero.”

			
			To which Donahue replied, “We think that the one answer that can’t be right is zero.”

			What should the number be instead of zero? What are the alternatives to using any SCC number at all? What do all these calculations and deliberations tell us about our economic system? The rest of the book engages with these and other profound questions the SCC raises, but first this chapter sets the stage by dealing with the truly seismic question embedded in Donahue’s statement: Why can’t zero be the right number?

			
				LET MARKETS RULE US

				The dim video from years ago shows a choir of about thirty college-age singers, women dressed in blue shirts and black skirts and men in white shirts and black pants. Arrayed against a dark curtain, the choir opens with the sopranos’ solemn voices, soon joined by altos and the deeper tones of the young men. It sounds like a hymn, and in essence it is, but instead of glorifying the Almighty it celebrates the god of the free market. Lyrics include such poetic gems as “Let’s use free markets as our tool,” “Competition will make all the rules,” and, near the end, “Let markets rule us.”

				This curious performance comes courtesy of the Milton Friedman Choir. Milton Friedman was a renowned economist and winner of the Nobel Prize for economics in 1976. When he died, in 2006, The Economist magazine wrote, “He was the most influential economist of the second half of the 20th century…possibly of all of it.” Despite Friedman’s stature, the Milton Friedman Choir’s paean to the free market did not go platinum. However, his ideas, and the flood of like-minded ideas that soon followed, went platinum and then some. During the final quarter of the twentieth century, the belief that a minimally regulated market produces an optimal economy became orthodoxy in the United States and throughout much of the world. Not only did this vision of the omnipotence of the market come to dominate academic economics; it also became the majority view in business, government, and among the general public. Not everyone believed in this vision as purely as Friedman did, and some merely used it to justify their excessive profit-seeking, but the choir’s exhortation to “let markets rule us” largely became the conventional wisdom.

				
				The volume of media exalting the free market could fill a small library, but to get us started I’m going to describe the idealized basics in just three sentences, as follows: The market provides the greatest welfare to the greatest number of people by optimally allocating resources through the miracle of decentralized choices by the consumers and producers of goods and services. Though market theory bristles with inscrutable terminology and daunting equations, they’re all branches and leaves that stem from a single trunk: supply and demand. Instead of commerce dictated by kings or commissars, the commerce in the marketplace is shaped by countless individual decisions by consumers and producers who are in continuous indirect communication with one another, consumers making their desires known via what they choose to buy and the prices they’re willing to pay and producers making their costs known via the prices they charge.

				Many students of markets would add a fourth sentence to this succinct description, something about preventing monopolies and ensuring energetic competition. We’ll address competition in later chapters, but I omitted it from the above summary of basics because so many putative champions of markets praise competition in theory but undermine it in practice. Case in point: over the years, the members of the Federal Trade Commission, who could choose to assert that watchdog’s potent antitrust powers, have only challenged between 1 and 3 percent of proposed mergers, with the percentage being lowest during Republican administrations. As a result, many massive corporations enjoy monopolistic advantages and exploit them vigorously. Ironically, while so many free market advocates have long ignored this violation of free market principle, for decades opposition to monopoly has come mostly from the political left.

				
				Advocates for markets believe that supply and demand leads us close to the holy grail of economics: the optimal allocation of resources. In this Econ 101 scenario the purchasing decisions of consumers guide producers to make the best use of capital, labor, and raw materials to satisfy the wants of consumers while still ensuring that the producers make enough profit to stay in business. If consumers start buying more pizzas and fewer hamburgers, producers will start shifting more capital, labor, and raw materials from burger shacks into pizza joints. The producers will continue shifting resources into pizza ventures as long as consumer demand for pizza keeps growing. When the return on those pizza investments levels off, it means producers and consumers have hit the sweet spot, the balance point at which resources are being allocated optimally between pizza and hamburgers. Consumers win, producers win, and society gets the most value from its finite resources. Extrapolate from pizza and burgers to all goods and services and you have a market economy, a system organized by billions of unorganized individuals making billions of unorganized choices every day. The veneration accorded supply and demand is captured in an old economics joke (yes, they exist): “Catch a parrot and teach him to say ‘supply and demand,’ and you have an excellent economist.”

				Most sustainability economists appreciate the elegance of supply and demand. They further appreciate that in many situations it does indeed maneuver the economy close to the optimal allocation of resources, just as in the dreams induced by the reverent tones of the Milton Friedman Choir. But sustainability economists realize that in many other situations the supply-and-demand dream darkens, and all too often it leads to nightmares.

				
				Frequently those nightmares result from the market’s inability to detect social costs, one of our economy’s most basic and pervasive flaws and the deficiency that the SCC seeks to correct in the realm of climate change (hence the term “social cost of carbon”). People not schooled in economics see the damage done by this defect in their everyday lives, but they have no name for it, no understanding of its origins, no sense of its magnitude, and no clear idea how to deal with it. This defect is no secret to economists, however. It makes at least a brief appearance in almost all introductory economics textbooks. But most neoclassical economists treat it as a minor matter whereas sustainability economists consider it a big deal.

				The official term for this fundamental flaw is “externality.” Economists recognize a technical difference between externalities and social cost, but in the context of the SCC and most environmental issues, these two terms are essentially synonymous, and in this book I will use them interchangeably.

				At their core, externalities stem from a problem highlighted in the classic movie Cool Hand Luke. Near the end of the film, Luke escapes prison only to get trapped in an old church by his pursuers. Resigned to his fate, he moves to a window in full view of the guards and, echoing a remark directed at him earlier by one of the bosses, delivers one of Hollywood’s most storied lines: “What we’ve got here is a failure to communicate.” Immediately (spoiler alert) one of the pursuers shoots him, and he dies without uttering another word.

				In the case of the economy, a failure to communicate doesn’t produce quite such theatrical results, but the consequences most definitely include matters of life and death. And externalities often disrupt the communication between consumers and producers that enables supply and demand to work.

				
				For a definition of externalities, let’s turn to Principles of Economics, a widely used textbook written by Harvard professor N. Gregory Mankiw, a prominent conservative economist and the former chair of the president’s Council of Economic Advisers under George W. Bush. Mankiw writes that an externality “arises when a person engages in an activity that influences the well-being of a bystander and yet neither pays nor receives any compensation for that effect.”

				Why does Mankiw use the word “influences” rather than “harms”? Because he is defining both negative and positive externalities. If a coal-fired power plant emits pollutants that harm people, that’s a negative externality. However, if the smokestacks of that coal-fired power plant exhale hundred-dollar bills and if those Benjamins drift into the hands of nearby residents, that would be a positive externality. Exhalation of C-notes is wishful thinking, but actual cases of positive externalities exist, such as when a beekeeper raises bees for honey and they provide free pollination to a neighbor’s orchard. However, when it comes to the environment, the vast majority of externalities are negative, so when I use the word “externality,” I mean negative externality unless I specify otherwise.

				Why does Mankiw use the word “bystander”? Because something is an externality only if it affects people who aren’t part of a transaction. When a consumer buys electricity produced by a coal-fired power plant, the price the consumer pays for that electricity is not an externality; the consumer’s payment is internal to the market arrangement between the consumer and the utility. However, if that consumer suffers from asthma attacks incited by pollutants from that power plant and has to buy asthma medication, the cost of that medication is an externality; her transaction with the power company doesn’t include having asthma.

				
				Why does Mankiw write that for an effect to be an externality the person or company causing that effect must neither pay nor receive any compensation for that effect? Because a bystander is no longer a bystander if she gets paid. If that person suffering from asthma made a deal with the power company in which she agreed to suffer from asthma in return for $100 a month, then the cost of her asthma meds is not an externality.

				Note that producers of externalities may or may not be aware that they are generating social costs. Taking advantage of externalities is a conscious strategy for some enterprises, while for others it’s unintentional. Note, too, that producers aren’t the only people who benefit financially from externalities. Producers (and their investors) sometimes keep all or most of the extra profits attributable to uncompensated social costs, but other times competitive forces cause some of those ill-gotten gains to trickle down to consumers via lower prices. Producers bear primary responsibility for the ubiquity of externalities, but we consumers frequently are complicit, even if unwittingly.

			

			
				THEY’RE EVERYWHERE

				Now, in the name of advancing knowledge, I must make an embarrassing confession: I struggle with a particular thought process. Let’s say I’m cutting the leafy tops off some fresh strawberries and dropping the shorn berries into a bowl of ice cream for a summer treat. Everyone I know who is old enough to be trusted with a sharp knife can do this while chatting, listening to a podcast, or watching Jeopardy! and naming the capital of Burkina Faso in the form of a question. I cannot, and not just because I don’t know the capital of Burkina Faso. If I let my focus waver, I will sometimes dispose of the berry and put the leafy top into the ice cream. Seriously.

				
				This problem is not limited to strawberries. If I crack open an egg, I need to be careful to drop the egg into the pan and get rid of the shell, not vice versa. If I strip the peel off a slice of orange, I will mix up which part to eat and which part to toss unless I concentrate. You see the pattern.

				I don’t know the source of my impairment, but I wonder if it doesn’t stem at least partly from my childhood habit of sniffing gasoline. I loved the smell of gas. Whenever my parents filled up the old station wagon, I’d stand right next to the nozzle and suck those fumes up my nose as if savoring lilacs in bloom. The thing is, this was back when gasoline still contained lead. And inhalation of the toxic by-products associated with leaded gasoline was one of the main sources of lead poisoning before that fuel was banned.

				When residents of Flint, Michigan, recently discovered that lead contaminated their drinking water, it vividly reminded Americans about the pernicious nature of this neurotoxin. Lead poisoning increases adults’ risk for high blood pressure and kidney damage. Pregnant women exposed to lead are more likely to have miscarriages, stillbirths, and babies with low birth weights and minor malformations. But young children suffer most grievously.

				It turned out that about 5 percent of Flint’s children had elevated levels of lead in their blood. Subsequent studies revealed that Flint is not an outlier; a 2017 Reuters analysis found that 3,810 U.S. neighborhoods suffered from lead levels at least double those of Flint. According to a 2017 statement from the Centers for Disease Control and Prevention (CDC), “Today at least 4 million households have children living in them that are being exposed to high levels of lead.” Estimates of the number of kids who suffer from lead poisoning vary considerably, largely due to uncertainty as to which blood lead level to use as the threshold, but consider this: millions upon millions of American children have some amount of lead in their bodies and, as the CDC puts it, “no safe blood lead level in children has been identified.”

				
				Occasionally high levels of lead poisoning will put kids into a coma or kill them, but perhaps the most chilling widespread impact on kids is the damage that even low levels of lead do to their vulnerable developing brains. Lead can cause irreversible mental disabilities and behavioral disorders in kids. This reduction in their ability to think and control their behavior results in all sorts of misery for these kids and their families. It hits society in the pocketbook, too. Peter Muennig, an MD and professor in the school of public health at Columbia University, produced an eye-opening study on the costs of lead-related brain damage to children aged six and under. He focused on the increase in crime attributable to the behavioral problems caused by lead and on the loss of IQ due to lead poisoning. That IQ loss leads to lower educational attainment, and less education results in lower earning power, higher welfare costs, and higher health costs. Even with Muennig’s narrow focus, his research indicates that if a child is poisoned by lead, the average cost to society over that person’s lifetime will be about $50,000 extra.

				The range of injuries caused by lead exposure suggests how varied and sometimes subtle social costs can be. Often the cause and effect are so removed from each other in time and geography that people don’t connect the dots. Given their elusiveness and sheer number, it would be futile to try to compile a thorough list of examples. Instead, I’ll tell you about a random twenty-minute walk I took through my hometown to provide a peek at the tip of the externality iceberg. Bear in mind that I live in Corvallis, Oregon, a city of some sixty thousand residents that enjoys a well-deserved reputation as one of the most sustainable communities in America, but even so…

				
				As I began my stroll along a downtown sidewalk, I immediately spotted my first externality: the sidewalk itself. The main ingredient in the concrete beneath my shoes was cement, and the extremely energy-intensive cement industry produces about 5 percent of global greenhouse gas emissions—a staggering figure for a single industry.

				Corvallis has more than its share of bicycles, electric and hybrid cars, and buses that run on alternative fuel. Still, fossil fuels
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