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			ADVANCE PRAISE FOR FOSSIL FUTURE

			“The climate debate ignores the reasons we burn fossil fuels in the first place. Alex Epstein reminds us that rich countries may be able to treat green lifestyles as luxury fashion, but for much of the world reliable energy is a matter of life and death.”

			—Peter Thiel, entrepreneur, investor, and author of Zero to One

			“Fossil fuel is not our enemy; it’s our friend. Alex Epstein is an original and courageous thinker who explains this better than anyone. If you want to think clearly (and morally) about fossil fuels (and you must), you need to read this superb book.

			—Dennis Prager, founder of PragerU, bestselling author, and nationally syndicated talk show host

			“Few make a stronger moral case for the transition from energy poverty to energy wealth than Alex Epstein. In Fossil Future, Epstein shows we should be skeptical of utopian claims of transitioning away from fossil fuels any time soon, not least because such claims rest on anti-humanism, not to mention a denial of the physics of energy density. Fossil Future is a must-read for anybody trying to understand the current, and coming, energy landscape.”

			—Michael Shellenberger, author of Apocalypse Never and San Fransicko

			“Fossil Future is a peerless, passionate, and essential wake-up call to recognize the moral and engineering imperative to embrace the fuels on which our civilization depends. If you think fossil fuels are destined to be obsoleted, you owe it to yourself to read this powerful refutation from one of this generation’s most important writers.”

			—Saifedean Ammous, economist and author of The Bitcoin Standard and The Fiat Standard

			“At this strange time in history, with a mass movement demanding an end to the 80 percent of our energy provided by fossil fuels, Alex Epstein has the nerve to walk in the streets of New York City wearing a T-shirt that blares ‘I Love Fossil Fuels.’ This book confirms the genius of his stance. Net-zero is suicide.”

			—Patrick Moore, cofounder of Greenpeace and author of Fake Invisible Catastrophes and Threats of Doom

			“In this book Alex Epstein champions a humanity-centric alternative to the anti-fossil fuel climate hysteria that is disturbingly pervasive among today’s elites. Policymakers across the political spectrum should heed Epstein’s arguments and abandon the disastrous path we are on before it is too late.”

			—Chip Roy, U.S. Congressman from Texas

			“Stepping in once again to the oftentimes divisive, but very consequential, energy and climate conversation is Alex Epstein’s Fossil Future, arguing that fossil fuels not only have a place in our global tomorrows, but are a necessity to human flourishing. We need more, not less, voices in the climate marketplace, capable of thoughtful engagement and critical analysis. Alex proffers both in Fossil Future, and it is my hope that the amalgamation of his research, data, analysis, and rhetoric will yield a more constructive conversation about our energy and climate choices.”

			—Scott Pruitt, former head of the U.S. Environmental Protection Agency

			“Epstein is the voice for America’s energy future. He takes a smart approach to the complex issue of energy policy and the need for reliable energy sources in order for humanity to flourish. The evidence he lays out is clear: the world needs energy freedom, including the freedom to use fossil fuels, to meet ever-increasing energy demands. Fossil Future is a must-read for policymakers around the world.”

			—August Pfluger, U.S. Congressman (R-TX)

			“In the great debates about our energy future, Alex Epstein cuts to the heart of the issues persuasively and powerfully. Epstein frames everything—appropriately—around ‘human flourishing’ and decimates the ‘anti-humanistic’ outcomes of the anti-fossil-fuel lobby. In a tour de force of moral and economic reasoning, he takes us on his intellectual journey in pursuit of truths versus falsehoods and hyperbole.”

			—Mark Mills, Senior Fellow, Manhattan Institute and author of The Cloud Revolution

			“Almost everybody now agrees that humanity should wean itself off fossil fuels and fast. But what if almost everybody is wrong, and that doing so would be very damaging not just to people’s living standards but to the natural environment as well? Alex Epstein is to be commended for making a brave, unfashionable argument and making it well.”

			—Matt Ridley, author of How Innovation Works and The Rational Optimist

			“Alex Epstein continues his exceptional work in Fossil Future serving as an independent and transformative voice for the responsible use of fossil fuels. Alex presents the facts, not hypotheses; and it has made a great impact on my outlook as a regulator of the oil and gas industry. At a time when government, education, and financial institutions are attacking fossil fuels, Alex provides the ammunition to fight the myths and presents commonsense solutions that advance the cause for reliable sources of energy. Make no mistake, reliable sources of energy are under constant attack and Fossil Future presents the playbook to ensure the survival of our way of life.”

			—Wayne Christian, chairman, Texas Railroad Commission

			“The debate about climate change, its severity and what to do about it, might be the most consequential political debate of our time. In Fossil Future, Alex Epstein completely reframes the argument and presents a new perspective on the state of humanity, our climate and our energy resources. He identifies human flourishing as the standard by which we should evaluate any climate policy and our attitude toward sources of energy. Our way of life, our ability to cope with changes to the climate, and the ambitions of poor people all over the world to rise up from poverty, all depend on a cheap and reliable source of energy. A policy misstep, guiding us toward expensive and unreliable energy sources, could be catastrophic for human life. With facts, logic, and moral clarity, Epstein illustrates that policymakers and the public at large need to rethink almost everything they think they know about the topic. All of our lives depend on it.”

			—Yaron Brook, chairman of the board, Ayn Rand Institute and host of The Yaron Brook Show
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			TO READERS OF THE MORAL CASE FOR FOSSIL FUELS

			Note: If you’ve never read my previous book on fossil fuels, I encourage you to skip this section and go straight to chapter 1.

			In my 2014 book, The Moral Case for Fossil Fuels, I made the highly unusual and controversial prediction that fossil fuel use would grow, not shrink, and that the benefits of growing fossil fuel use to human flourishing would far outweigh its negative side-effects, including any negative climate impacts.

			My prediction was based on three conclusions:

			
				One, fossil fuels had and would continue to have a unique ability to provide low-cost, reliable energy in a world where far more energy would be needed going forward—especially for the billions of people who still used almost no energy.

				Two, low-cost, reliable energy, by empowering us to use machines to improve our lives, has fundamental, radically underappreciated benefits—including the benefit of transforming our environment into one that is unnaturally clean and unnaturally safe from climate danger.

				Three, while the rising CO2 levels that came with growing use of low-cost, reliable fossil fuel energy would have a warming impact on the global climate system, that impact would not be catastrophic but rather continue to be masterable by ingenious human beings empowered by fossil-fueled machines: irrigation machines that counter drought, heating and air-conditioning machines that counter harmful temperatures, and so on.

			

			If you read The Moral Case for Fossil Fuels and are reading this book, it’s likely that you found my conclusions at least somewhat convincing.

			But even if you found them very convincing, it is understandable that you might think I have been proved substantially wrong, given what is reported to us on a daily basis—that fossil fuels no longer have any unique benefits, and that fossil-fueled climate change has been causing immense harm that we can no longer adapt to, let alone master.

			Today, stories about how “renewables,” specifically solar and wind, are rapidly replacing fossil fuels due to superior economics, are ubiquitous. Some of our most impressive technology companies, such as Apple, Google, and Facebook, proclaim themselves to be 100 percent renewable, with the implication that if 100 percent renewable is working for them, then it can surely work for the rest of us.

			Also on a daily basis, we see stories about how fossil-fueled climate change is now an “existential threat” to our lives. New alleged catastrophe predictions have become prominent, such as “ocean acidification” and mass species extinction. And climate-related disasters such as storms, floods, and wildfires are presented as reaching new and overwhelming heights of danger. Witness the horrific, out-of-control wildfires in California and Australia, which we are told are without precedent and are unmanageable by any means other than by rapidly eliminating our CO2 emissions.

			In sum, today’s incessant narrative is that fossil fuels are making the world a worse and worse place to live, but renewables are coming to the rescue—and could do far more if we would just get off fossil fuels already.

			If true, this narrative would certainly refute my predictions and my call in The Moral Case for Fossil Fuels to use more fossil fuel energy going forward, not less.

			But, as I stressed in Moral Case, to know the truth we cannot just look at anecdotes or narratives; we have to look at the “big picture” facts.

			And if we look at the big-picture facts about fossil fuels, alternatives, human flourishing, and climate, The Moral Case for Fossil Fuels has thus far been completely vindicated.

			Fact 1: Fossil fuels are still the dominant source of energy around the world, providing four times more energy than all alternatives combined. And fossil fuel use is still growing. “Renewable” solar and wind are just 3 percent of the world’s energy, a 3 percent that is dependent on mandates, subsidies, and reliable fossil fuel power plants—a 3 percent that is leading to increasing costs and/or major reliability problems everywhere solar and wind are used in nontrivial quantities.

			Fact 2: The world has continued to become a better place to live, especially for the poorest people, and low-cost, reliable energy from fossil fuels is a fundamental cause. Among many other benefits, fossil fuels have powered the increased industrialization that has brought down the rate of extreme poverty—the percentage of people living on less than $2 a day—from 42 percent in 1980 to less than 10 percent today.[1]

			Fact 3: While fossil fuels have contributed to a warming global climate system, that warming amounts to 1°C over the last 170 years—and climate-related disaster deaths continue to fall to all-time lows thanks in large part to fossil-fueled “climate mastery”: from fossil-fueled irrigation to fossil-fueled heating and cooling to fossil-fueled construction of sturdy buildings to fossil-fueled early warning systems. Over the last century, the rate of climate-related disaster deaths has fallen by 98 percent.[2]

			While you may be heartened, as I have been, by the vindication of The Moral Case for Fossil Fuels so far, you may still wonder if, going forward, the facts on the ground might change drastically, as more and more money and talent go into “renewables” and as the amount of CO2 in the atmosphere rises.

			I, too, have wondered this. Over the last seven years I have become particularly interested in understanding and evaluating the long-term future of fossil fuels. What can we expect to be the benefits and side-effects of fossil fuels compared with the alternatives in the decades and generations to come?

			Seeking to answer this question has led me to spend a lot more time researching and thinking about energy, human flourishing, and climate. It has also led me to develop a much more explicit framework for thinking about energy issues than I had when I wrote The Moral Case for Fossil Fuels. I call this framework “the human flourishing framework.”

			Also helpful has been discussing these issues with tens of thousands of people as I’ve traveled the United States and the world sharing my ideas.

			When I began thinking more about the long-term future of fossil fuels, I have to admit that I expected to become a little bit less enthusiastic about them. There was a period of a couple years after The Moral Case for Fossil Fuels when I didn’t follow technical developments in energy and in climate as closely as I had before or have since. Popular reporting was so emphatic about the radical improvement of renewables and unprecedented negative developments in climate that I thought, Maybe promoting fossil fuels isn’t what I want to spend my time on.

			But once I started an intensive study of the long-term future of fossil fuels, armed with a much better framework and the latest facts, I became convinced that there is a far stronger moral case to be made for fossil fuels than I thought—a case that extends generations—a moral case for a fossil future.

			Unfortunately, while the reality of fossil fuels has become much more positive and my understanding has become much more positive, fossil fuel policy and perception have gone in exactly the opposite direction.

			Whereas in 2014 the policy of rapid elimination of fossil fuels was a rather extreme position, now it is almost ubiquitously viewed as the mainstream, “expert” view, with institutions from every part of the culture declaring their support for fossil fuel elimination by pledging to be “net zero” or “carbon neutral” by 2050 at the latest.

			Surveys about fossil fuels and climate show that some 50 percent of the people in many countries believe that fossil-fueled climate change threatens to cause the extinction of the human race.[3]

			“Climate emergency” and “climate crisis” are no longer treated as predictions about the future. They are treated as descriptions of the present—even though in the present we are safer from climate than any human population has ever been.[4]

			Given that I regard continuing, expanding fossil fuel use as essential to global human flourishing, I regard “net-zero” proposals as apocalyptically as others regard fossil-fueled climate change. Net-zero policy, if actually implemented, would certainly be the most significant act of mass murder since the killings of one hundred million people by communist regimes in the twentieth century—and it would likely be far greater. (If you don’t believe me, I think you will once you read chapters 4 through 6 of this book.)

			Because net-zero policies are so apocalyptic, I believe they will never be implemented consistently. In particular, China, Russia, and India have given every indication that they will not adopt such policies.[5]

			But the increasingly consistent attempts to implement fossil fuel elimination policies will certainly have two consequences that I want to do whatever I can to avert.

			One consequence is the indefinite delay of the world’s poorest places bringing themselves out of poverty—which today requires fossil fuels. It’s always easier to stop something new than to stop something in progress. Thus, the anti-fossil fuel movement has and will continue to find it easier to stop new fossil-fueled development throughout Africa than it has in slowing existing fossil-fueled development in China or India.

			The second consequence to avert is economic suicide by the world’s freest countries—including my own country, the United States of America.

			Right now the countries most avidly embracing fossil fuel elimination in their plans are the traditionally freest countries. Contrast this with unfree China, which has an explicit goal of being the world’s leading superpower by 2049 and is using an 85 percent fossil-fueled economy to get there—including by using fossil fuels to produce unreliable solar panels and wind turbines that are contributing to the higher prices and lower reliability of the U.S. electrical system, which in turn is becoming less and less attractive to industry.[6]

			The unprecedented security that America and, largely by extension, the rest of the free world enjoys today is due to America’s economic strength and its military might. Both depend on low-cost, reliable energy. As Daniel Yergin documented in The Prize, war requires mobility, and wars are often won by those with the best mobile energy—above all, oil. A world in which free countries are killing their economies and, by extension, their militaries, while China leverages low-cost, reliable fossil fuel energy to become the largest economy with the most formidable military is not a world I want to live in.[7]

			For these reasons and many others that will emerge in this book, I regard the drastic decline in fossil fuel policy and perception as an existential threat to freedom and flourishing around the world—including a threat to the long-term existence of the United States.

			It has been upsetting to witness this trend occurring despite my and others’ efforts to persuade people about the moral case for fossil fuels, and despite the fact that we have been proven right.

			However, I have also been heartened by the impact that The Moral Case for Fossil Fuels has had, along with my work promoting its ideas in many different forms and forums.

			Time after time I’ve seen my arguments turn non-supporters into supporters, including those from unlikely backgrounds, such as liberal Harvard students and former climate activists.

			Just as important, I’ve seen my arguments turn supporters into champions—people who themselves can win over others.

			In 2014, I called on the fossil fuel industry to stand up for itself. It’s not happening as much as is necessary, but now there are prominent CEOs, such as Chris Wright of Liberty Oilfield Services and Adam Anderson of Innovex, making the moral case for their industry.[8]

			In 2014, I called on people in poorer places to champion fossil fuel energy. Now individuals such as energy researcher Vijay Jayaraj in India and Africa Energy Chamber’s NJ Ayuk are doing just that.[9]

			The success of my work in turning non-supporters into supporters and supporters into champions, combined with the drastic decline in public opinion of fossil fuels, has motivated me to improve my ability to explain the facts about energy—and to think a lot about the highest-leverage ways I can spread the truth.

			In 2018, I concluded that the best thing I could do would be to write an entirely new book about fossil fuels—one that is completely current, far more comprehensive, far clearer, and far more future-oriented than The Moral Case for Fossil Fuels.

			My goal in Fossil Future is to help far more people learn the truth—both directly, through the book, and indirectly, by helping other supporters of fossil fuels and energy freedom (hopefully you) explain the evidence to others clearly and persuasively.

			I hope you find Fossil Future enjoyable, clarifying, and empowering.

		

	
		
			
				PART 1

			

			Framework

		

	
		
			1

			Ignoring Benefits

			Save the World with . . . Fossil Fuels?

			In this book I’m going to try to persuade you of something that may seem crazy to you—something that definitely used to seem crazy to me.

			I’m going to try to persuade you that if you want to make the world a better place, one of the best things you can do is fight for more fossil fuel use—more burning of oil, coal, and natural gas.

			While we are almost universally told that more fossil fuel use will destroy the world, I am going to make the case that more fossil fuel use will actually make the world a far better place, a place where billions more people will have the opportunity to flourish, including: to pull themselves out of poverty, to have a chance to pursue their dreams, and—this will likely seem craziest of all—to experience higher environmental quality and less danger from climate.

			I am not going to make the case for more fossil fuel use by making some “climate change denier” argument that fossil fuels’ CO2 emissions aren’t impacting climate; I totally acknowledge that they have contributed to the 1°C warming we’ve experienced over the last one-hundred-plus years, and they will contribute to further warming going forward. But I will argue that the negative climate impacts of fossil fuels will be far, far outweighed by the unique benefits of fossil fuels.

			Fossil fuels, which provide 80 percent of the world’s energy, have and will continue to have the unique benefit of providing low-cost, reliable energy to billions of people in thousands of places—a benefit that is desperately needed in a world where some 3 billion people still use less electricity than a typical American refrigerator.[1] Contrary to claims that solar and wind are rapidly replacing fossil fuels, fossil fuel use is still growing, while intermittent solar and wind energy, after generations on the market, provide just 3 percent of the world’s energy—and that 3 percent is totally dependent on fossil fuels, especially natural gas, for 24/7 backup. Solar and wind are nowhere near being able to replace the energy that fossil fuels provide today, let alone the far greater amounts of energy humanity needs going forward.[2]

			One of the key benefits of more fossil fuel use, I will argue, will be powering our enormous and growing ability to master climate danger, whether natural or man-made—an ability that has made the average person on Earth 50 times less likely to die from a climate-related disaster than they were in the 1°C colder world of one hundred years ago.[3]

			Because fossil fuel use is so vital to the world’s future, I will argue, today’s proposed policies to rapidly eliminate fossil fuel use would, if fully implemented, have truly apocalyptic consequences—making the world an impoverished, dangerous, and miserable place for most people. And even if fossil fuel elimination policies aren’t fully implemented—which they won’t be, given the expressed intent of China, Russia, and India to increase their fossil fuel use—even widespread restrictions on fossil fuel use that fall far short of elimination will shorten and inflict misery on billions of lives, especially in the poorest parts of the world.

			Obviously, you wouldn’t want to participate in the movement to rapidly eliminate fossil fuel use if it actually meant inflicting these kinds of harms on other people, and you would want to fight for more fossil fuel use if it actually made the world a far better place.

			But is there really any chance that I’m right?

			Questioning the “Expert” Moral Case for Eliminating Fossil Fuels

			The idea that more fossil fuel use is something profoundly beneficial that you should fight for, and that eliminating fossil fuel use is something profoundly destructive that you should fight against, totally contradicts what trusted source after trusted source tells us: that experts, especially climate scientists, have reached a near-unanimous consensus that fossil fuel use needs to be rapidly eliminated.

			The argument we hear for this conclusion, which I call “the moral case for eliminating fossil fuels,” usually goes something like this:

			
				CO2 emissions from the world’s massive use of fossil fuels are causing catastrophic climate change—including ever-worse heat waves, storms, floods, wildfires, and droughts.

				Catastrophic climate change, along with other negative side-effects of fossil fuel use, such as air pollution and water pollution, make us morally obligated to rapidly eliminate fossil fuel use and reach “net-zero” CO2 emissions by 2050 at the latest—so as to limit warming to 1.5°C, or at the absolute most 2°C, over preindustrial, pre–fossil fuel temperatures.

				What will replace fossil fuels? Green, renewable energy, solar and wind energy especially, which are already rapidly replacing fossil fuels at lower cost, and, with sufficient political will, can soon power the world.

				The only people who oppose the rapid elimination of fossil fuels and its replacement by green energy are “deniers and delayers”—above all, the fossil fuel industry—who are placing their short-term convenience and profits above people and the planet.

			

			This “moral case for eliminating fossil fuels” is not portrayed as one competing view among many. It is portrayed as the near-unanimous consensus of experts by a wide variety of trusted sources, including:

			
					
					leading news institutions, such as The New York Times, The Washington Post, and the BBC;

				

					
					the spokespeople of numerous public scientific institutions, above all the prestigious United Nations Intergovernmental Panel on Climate Change (IPCC);

				

					
					the spokespeople of every major government around the world, all of whom have signed on to the Paris Climate Agreement, which calls for the rapid elimination of fossil fuel use to prevent climate catastrophe; and

				

					
					the leaders of leading financial institutions (such as BlackRock) and corporations (such as Apple), who have signed on to “net-zero” or “100 percent renewable” pledges, claiming that they are moral and practical.

				

			

			When so many trusted sources are telling us there is an expert consensus for fossil fuel elimination, it may be hard to imagine the moral case for eliminating fossil fuels isn’t at least basically right. Sure, maybe people don’t know the exact-amount magnitude of climate catastrophe that we face, or exactly the best way to replace fossil fuels with renewables, but there’s no way the “experts” could be totally wrong, as this Alex Epstein guy is arguing. So it may feel safe to oppose fossil fuels, and certainly there’s no need to go out on a limb and fight against fossil fuel elimination.

			However, there are two factors that I urge you to consider before putting down this book.

			The first factor is that, although we should certainly take it seriously when so many trusted sources tell us that something is the expert view, we know that throughout history what the general public is told the “experts” think has sometimes proved to be very wrong. In fact, some of history’s greatest evils—racism, slavery, eugenics—have been justified as supported by “the experts.”

			The second factor is that the allegedly expert policy of rapidly eliminating fossil fuel use involves an incredibly radical and potentially disastrous change in how we use energy. We are being told that we must do away with fossil fuels, the source of 80 percent of the world’s energy, in a world where billions of people desperately lack energy. And we are being told that intermittent solar and wind, which provide just 3 percent of the world’s energy after many decades on the market, and which today depend on fossil fuels for 24/7 backup, will definitely be able to replace the 80 percent of energy we get from fossil fuels plus provide most of the additional energy the world needs—in less than 30 years.

			If these radical changes do not work out, billions of people will have no chance at having affordable, reliable energy. Let me make this concrete by sharing a story that I think about a lot because it captures what it means to lack affordable, reliable energy. The story is told by a visitor to The Gambia, one of many African countries that desperately lacks energy.

			
				June 2006

				At 4 p.m. on a Saturday afternoon, I was startled when the lights came on; the lights never came on after 2 p.m. on the weekends. The adrenaline really kicked in when I was invited to observe an emergency cesarean section—a first for me. When the infant emerged I felt my heart racing from excitement and awe!

				But no matter how many times the technician suctioned out the nose and mouth, the infant did not utter a sound. After twenty-five minutes the technician and nurse both gave up. The surgeon later explained that the baby had suffocated in utero. If only they had had enough power to use the ultrasound machine for each pregnancy, he would have detected the problem earlier and been able to plan the C-section. Without early detection, the C-section became an emergency. Moreover, the surgery had to wait for the generator to be powered on. The loss of precious minutes meant the loss of a precious life. At that time, in that place, all I could do was cry.

				And later, when the maternity ward, too, was hushed, I cried again. A full-term infant was born weighing only 3.5 pounds. In the U.S., the solution would have been obvious and effective: incubation. But without reliable electricity, the hospital did not even contemplate owning an incubator. This seemingly simple solution was not available to this newborn girl, and she perished needlessly.

				Reliable electricity is at the forefront of every staff member’s thoughts. With it, they can conduct tests with electrically powered medical equipment, use vaccines and antibiotics requiring refrigeration, and plan surgeries to meet patients’ needs. Without it, they will continue to give their patients the best care available, but in a country with an average life expectancy of only 54 years of age, it’s a hard fight to win.[4]

			

			The tragedy of babies dying for lack of the energy needed to power ultrasound machines and incubators occurs every day in the many parts of the world without affordable, reliable energy. Thankfully, it is a tragedy that happens far less frequently than it used to because billions of people in developing countries like China and India have used fossil fuels to provide affordable, reliable energy. If we join the movement to rapidly eliminate fossil fuels, and it turns out that intermittent solar and wind cannot replace fossil fuels, both for the billions who have affordable, reliable energy and the billions who need it, we will absolutely have blood on our hands.

			When the stakes are this high, it is not enough to just go by what we are told the “experts” say. We need to think critically, ask questions, and consider dissenting arguments.

			I hope you’ll give me the opportunity to explain how I, someone who began as a philosopher with no connection to the fossil fuel industry, came to question and ultimately totally disagree with the supposedly expert moral case for eliminating fossil fuels.

			How to Know When the “Experts” Are Wrong

			When we hear that a person is totally contradicting what we’re told the “experts” think, it’s easy to assume that person will be dismissive of expertise.

			So let me be clear from the outset: that’s not me.

			I absolutely recognize that in a modern, specialized society, we need to rely on experts—specialists—to help us evaluate what to do about crucial issues in their area of expertise, from how to fix a leak in our homes, to how to treat COVID-19, to what diet to adopt, to what to do about fossil fuels.

			But I also recognize that what we’re told the “experts” think can be very, very wrong.

			As a philosopher who has studied the history of ideas extensively, I have long been haunted by the fact that some of the worst ideas in history (such as slavery, racism, and eugenics) were successfully spread as the consensus of “the experts.” This fact has motivated me to think extensively about the questions: How do I rely on experts responsibly? How do I gain the crucial benefit of acting on expert knowledge while avoiding becoming one of the many people throughout history who supports something very wrong because they were told the “experts” endorsed it?

			You might think that answering these questions is impossible because we would need to know, as outsiders to fields such as nutrition, virology, climate science, and energy, when experts who have been researching those fields for decades are making mistakes in their research.

			Happily, this turns out not to be the case, because most of the time when what we’re told the “experts” think turns out to be very wrong, it is not because most of the actual expert researchers in a field are very wrong about their field. It is because the system we rely on to tell us what experts think is significantly distorting what actual experts think. And if we know how this distortion works, we can often spot it at work and protect ourselves against it.

			Whenever we hear about what the “experts” think, we need to keep in mind that most of us have no direct access to what most expert researchers in a field think. We are being told what experts think through a system of institutions and people that performs four crucial functions: (1) engage in expert research about the world, (2) synthesize the essentials from expert research, (3) disseminate essential expert knowledge to the rest of us, and (4) help us evaluate what actions to take on the basis of expert knowledge.

			Understanding how this system, which I call our “knowledge system,” works and how it can go wrong is the key to being able to spot when what we’re told the “experts” think is very wrong—about fossil fuels or anything else.

			How Research Works

			The foundation of any knowledge system is its researchers: people or institutions that engage in highly specialized research about different aspects of the world. On the issue of fossil fuels, for example, there are

			
					
					energy researchers—who study the physics of energy production, the technology of energy production, the economics of energy production, etc.;

				

					
					climate researchers—who study the physics of climate, the “greenhouse effect” of CO2, climate history, etc.; and

				

					
					environmental quality researchers—who study air quality, water quality, the effects of pollution on the human body, etc.

				

			

			Leading research institutions in our knowledge system include universities (Harvard, Yale, Stanford), government research institutions (NOAA, NASA, NSF), and specialized journals within a field (Nature Climate Change, Geophysical Research Letters, Climate Dynamics).

			(Note: When I refer to “our” knowledge system, I am referring to the mainstream knowledge system: the institutions and people that overwhelmingly influence the ideas and policies of today, including our ideas and policies regarding fossil fuels. I will discuss alternatives to the mainstream knowledge system, including both their potential pitfalls and potential advantages, later in this book.)

			One key fact to understand about research, which can help us spot when the work of researchers is being distorted by the rest of our knowledge system, is that new research is challenging, error-prone work. This is reflected by the fact that in the frontiers of research, such as exploring causes of and treatments for cancer, there is significant uncertainty and disagreement.

			Knowing the uncertain and contentious nature of new research enables us to spot a very common distortion of research: cherry-picking the controversial new conclusion of some researchers and portraying it as the view of all expert researchers. Take the common occurrence of a confident new claim that “scientists have found” some new major cause of cancer—leaving the impression that all qualified scientists are on board. Given the actual difficulties and uncertainties involved with the frontiers of research, it is nearly impossible that such a new conclusion will immediately become the settled view of virtually all expert researchers.

			One sign that the moral case for eliminating fossil fuels involves cherry-picking research is that it portrays, as a matter of settled science, the extremely specific prediction that an increase of 2°C in the average global temperature compared with preindustrial levels will definitely mean global catastrophe. But in any complex field, predictions of the future are at the frontier of the field, and the source of huge uncertainty and disagreement. Because of the way research works, it is virtually impossible that all researchers have the portrayed level of confidence and agreement on the 2°C number.

			And if you look into this issue, you will indeed find a huge range of conclusions among researchers about which level of warming leads to what consequences—including the conclusion of the world’s leading climate economist, Nobel Prize winner William Nordhaus, that 2°C is not catastrophic and that passing policies to prevent it would do far more harm than good.[5]

			But you would never know this from the mainstream knowledge system’s portrayal of “the experts,” because the mainstream knowledge system’s synthesizers, disseminators, and evaluators are not doing their jobs properly.

			How Synthesis Can Go Wrong

			The vital work of researchers in any field generates a near-limitless amount of specialized knowledge, to the point that no one in any modern field can know close to everything even about their own field. For example, while it is common to talk about “climate scientists” as a uniform group, most “climate scientists” are actually specialists in a particular aspect of climate science—such as paleoclimatology (the use of ancient evidence to deduce what ancient climates were like), climate physics, oceanography, or climate modeling—and tend to know the research in their subspecialty very well while not knowing anywhere near as much about the other aspects of climate science.

			If the near-limitless amount of specialized knowledge acquired by researchers is to be made useful to as many people as possible, it needs to be synthesized: organized, refined, and condensed.

			In climate science, the world’s leading synthesizer is the United Nations Intergovernmental Panel on Climate Change (IPCC), which synthesizes research that is performed mostly in universities and in government science institutions.

			Other climate-related synthesizers include the U.S. government’s National Climate Assessment and various scientific professional organizations, such as the American Meteorological Society.

			In energy, leading synthesizers include the International Energy Agency, the U.S. Energy Information Administration, and BP (a private company whose syntheses are widely respected as nonpartisan).

			One way that synthesis can go wrong is through honest error, stemming from the inherent difficulty of synthesis. It takes incredible diligence and judgment to take the research of an entire field and synthesize it in an accurate way. Synthesizers can make major mistakes with even the best of intentions—such as honestly getting wrong, in the field of nutrition, which group of researchers has the best understanding of the relationship between food and heart disease.

			Another, and far more destructive, way in which synthesis can go wrong is via the manipulation of synthesizing bodies.

			Because synthesizers, whether the U.S. Department of Agriculture (USDA) in nutrition or the IPCC in climate science, are so influential, they are major targets for companies, activist organizations, and power-seeking politicians who want to change policy in their favor.

			For example, in nutrition, lobbies from different food industries invariably take an interest in who is leading synthesis efforts, because that can radically shift what the public is told the “experts” think: from the view that milk is essential to the view that milk is bad, from the view that grain is the number one component of nutrition to the view that grain is bad, from the view that beef is essential to the view that beef is bad, and so on.

			In the realm of fossil fuels, the decision of who is chosen to lead UN IPCC assessment reports necessarily has huge consequences for what is included in and excluded from those reports. And the various powers that influence the International Energy Agency have huge influence on what it predicts and recommends with regard to the future of energy.

			One way to spot when syntheses are going very wrong is to look for crucial variables or facts that are being omitted from a synthesis. For example, we can look at whether a synthesis of nutrition endorsing one specific diet (whether vegan or ketogenic) is ignoring the existence of healthy populations who don’t follow the endorsed diet.

			If we look for variables omitted by the IPCC, the central body invoked by the moral case for eliminating fossil fuels, we find a major one: the death rate from climate-related disasters over time. The death rate from climate-related disasters, especially over the last one-hundred-plus years as CO2 levels have risen, tells us an enormous amount about humans’ ability to adapt to or master climate danger—which will tell us a lot about which potential climate changes would and wouldn’t be serious problems.

			And yet, if you go through the multi-thousand-page IPCC synthesis reports, you will not find any quantification of climate-related disaster deaths.

			And if you review the world’s leading source of climate disaster data, you will find that it totally contradicts the moral case for eliminating fossil fuels. Climate-related disaster deaths have plummeted by 98 percent over the last century, as CO2 levels have risen from 280 ppm (parts per million) to 420 ppm (parts per million) and temperatures have risen by 1°C.[6]

			Whatever the IPCC’s motives for omitting the fact of plummeting climate-related disaster deaths, one thing is certain: when the world’s most influential synthesizing institution does not include a crucial variable, what we are told the “experts” think is inevitably and significantly distorted.

			How Dissemination Can Go Wrong

			Once synthesizers do their job, however well or poorly, the essentials of their syntheses need to be disseminated.

			Disseminators are the institutions and people that disseminate the essentials of synthesized research to the general public and decision makers, including policymakers.

			Although there are many different disseminators in the world, including all kinds of alternative media, in this book I am going to focus on mainstream disseminators, as they are the ones leading the movement to eliminate fossil fuels. By the same token, I am going to focus on the mainstream knowledge system of research and synthesis.

			Mainstream disseminators include leading news institutions, such as The New York Times and The Washington Post, the mainstream educational system (from elementary school to graduate school), and spokespeople for various scientific organizations (such as the IPCC, the American Meteorological Society, and the National Academy of Sciences).

			The dissemination of synthesized research is frequently distorted to a degree that is almost impossible to overestimate.

			The author Michael Crichton memorably captured the potential for horrifically bad distortion by disseminators when he coined the term “the Gell-Mann Amnesia effect,” which he discussed with the famous physicist Murray Gell-Mann:

			
				Briefly stated, the Gell-Mann Amnesia effect is as follows. You open the newspaper to an article on some subject you know well. In Murray’s case, physics. In mine, show business. You read the article and see the journalist has absolutely no understanding of either the facts or the issues. Often, the article is so wrong it actually presents the story backward—reversing cause and effect. . . . You read with exasperation or amusement the multiple errors in a story, and then turn the page to national or international affairs, and read as if the rest of the newspaper was somehow more accurate about Palestine than the baloney you just read. You turn the page, and forget what you know.[7]

			

			One way to catch major distortions of synthesized research by disseminators is to review, even briefly, the synthesis that they are claiming to report on.

			If you do this with the actual IPCC synthesis reports, you will likely be shocked by how badly they are distorted by mainstream disseminators, including the IPCC’s own disseminator document, the Summary for Policymakers.

			The distortions involved in these summaries have been repeatedly documented by researchers who have resigned from IPCC dissemination bodies—such as leading climate economist Richard Tol. Tol resigned from a summary group, protesting that “The IPCC shifted from . . . ‘Not without risk, but manageable,’ to ‘We’re all gonna die’ ”—“from what I think is a relatively accurate assessment of recent developments in literature to . . . the Four Horsemen of the Apocalypse.”[8]

			A recent example of disseminators distorting UN synthesis reports was the portrayal of the latest IPCC report (“AR6”) as a “code red for humanity”—the statement by the head of the UN—that documented a world supposedly in the midst of climate catastrophe. But the actual report contained nothing whatsoever justifying the endlessly repeated “code red for humanity” tagline, and in fact contained many statements about the state of climate that were far from being catastrophic. For example:

			
					
					On drought: “There is low confidence that human influence has affected trends in meteorological droughts in most regions . . .”

				

					
					On storms: “There is low confidence in most reported long-term (multidecadal to centennial) trends in [hurricane] frequency- or intensity-based metrics . . .”

				

					
					On floods: “In summary there is low confidence in the human influence on the changes in high river flows on the global scale. Confidence is in general low in attributing changes in the probability or magnitude of flood events to human influence . . .”[9]

				

			

			The massive distortions of the UN’s IPCC synthesis reports by disseminators are due to a combination of the difficulty of dissemination and the motives of disseminators.

			It is difficult for a science journalist to understand a multi-thousand-page climate report put out by the IPCC, then communicate that understanding. If that journalist believes that their goal is to advance some political cause that will be affected by public perception of what the IPCC report said, then they are virtually guaranteed to distort the report.

			The IPCC reports are a case study in how what we’re told the “experts” think can be wrong via a chain of distortions: the reports themselves are distorted by omitting the crucial fact that climate-related deaths are plummeting, then the disseminators of the essentials of the report distort the report to make it seem far more negative than it is.

			As bad as such distortions are, the worst and most damaging distortions in general, and with fossil fuels in particular, are distortions of evaluation.

			How Evaluation Can Go Wrong

			Evaluators are the institutions and people who help us evaluate what to do about what disseminators tell us is true about the world.

			For example, if disseminators tell us that drought, storms, and floods have gotten far worse and will get far worse still, it is the job of evaluators to help us determine what to do in response. Adapt? Pass a “carbon tax”? Ban fossil fuels? Ban fossil fuels and insist on replacing them with only “renewables”?

			Prominent evaluators include the editorial pages of leading disseminators (The New York Times, The Washington Post), many public commentators, and policymakers.

			One way to spot when a potentially bad evaluation is being put forward is when we are told that we should “listen to the scientists” and adopt some specific policy. For example, the “listen to the climate scientists” refrain we hear about fossil fuels.

			The half-truth here is that we should absolutely listen to the factual conclusions of qualified scientists regarding their area of expertise. But those scientists are not qualified to tell us what policies to adopt, because determining what policies to adopt always involves considerations from multiple fields. For example, the best policy regarding fossil fuels cannot be determined just by “listening to the climate scientists,” because it also depends on the state of energy economics.

			The “listen to the scientists” refrain is almost always used to get us to accept a given policy evaluation without critical thinking. And this is what we must never do.

			We must recognize that going from factual conclusions to evaluations of what policies to pass always involves some method of evaluation—and we must think critically about the method of evaluation used to arrive at a certain policy.

			There are two major ways in which our knowledge system’s method of evaluation can go wrong—often catastrophically wrong—which we must be constantly vigilant for: (1) using an anti-human “standard of evaluation” and (2) failing to consider the full context.

			An evaluator’s “standard of evaluation” is the standard or metric by which they evaluate a given phenomenon or policy as good or bad. Standards of evaluation can be pro-human (for example, I use the standard of “advancing human flourishing”) but also anti-human (for example, the elevation of a particular race or class at the expense of the rest of humanity).

			A common cause of some of the worst, most destructive policies ever attributed to the “experts” is to take some factual conclusion of researchers and then, after applying an anti-human standard of evaluation, to infer from it an anti-human policy that doesn’t follow the facts at all.

			Consider the historical example of the widespread conclusion among genetic experts that intelligence has some genetic component. In the early twentieth century in the U.S., mainstream evaluators used the conclusion that intelligence has some genetic component to justify policies of forced sterilization of those judged to be less intelligent.[10] Similar conclusions about genetic intelligence or other forms of genetic “fitness” were used to justify genocide around the world, including the Holocaust.

			Today, most of us regard forced sterilization, let alone genocide, as horrific—and, I believe, rightly so. The fact that someone does not have a very high IQ does not mean that they have no right to have children—which, for many of us, is an essential life goal. But in the early twentieth century, the prevailing standard of much of the mainstream knowledge system was, in effect, “maximizing intelligence and other desirable genetic attributes”—at the expense of individual lives and rights. By this anti-human standard, forced sterilization was totally justified.

			Because the issue of standard of evaluation is so consequential, and anti-human standards can be so destructive, we must always try to be aware of what standard or standards an “expert” policy evaluation is based on, and be perpetually on the lookout for anti-human standards. This is particularly the case if we’re told, as with the moral case for eliminating fossil fuels, that the “experts” advocate radically restricting or even banning some major aspect of life as we know it.

			Sometimes it can be hard to identify when an anti-human standard is at work in a given “expert” policy evaluation without an in-depth exploration of the arguments for that evaluation and the people making it. For example, I believe that the moral case for eliminating fossil fuels is a deeply anti-human argument, but I can’t prove that to you until we examine it in-depth throughout this book.

			However, I can point to aspects of the moral case for eliminating fossil fuels that even without deep examination, are cause for suspicion that an anti-human standard is at least partially at work.

			One cause for suspicion is the insistence not just on rapidly eliminating fossil fuels but on replacing them with exclusively “green” or “renewable” energy. These two terms refer primarily to intermittent solar and wind energy, always excluding nuclear energy and usually excluding large-scale hydroelectric energy—even though nuclear and hydro are the world’s two largest sources of non-carbon energy. A pro-human approach to reducing or eliminating CO2 emissions would eagerly embrace all forms of cost-effective non-carbon energy so as to produce as much non-carbon energy as possible—not limit itself to “green” or “renewable” energy, especially when it is already advocating eliminating 80 percent of our global energy in a world that needs much more energy.

			A second cause for suspicion that an anti-human standard is at work in “expert” calls for fossil fuel elimination is the use of the term “climate change,” meaning “man-made climate change,” as an unequivocal negative. From a human flourishing perspective, climate change is not inherently bad—and climate change that involves more warming and more CO2 (plant food) in the atmosphere will surely have many positives even if they are significantly outweighed by negatives.

			On a human flourishing standard, we want to avoid not “climate change” but “climate danger”—and we want to increase “climate livability” by adapting to and mastering climate, not simply refrain from impacting climate.

			Besides using an anti-human standard of evaluation, the other way knowledge systems can go very wrong in the realm of evaluation is by making policy evaluations that fail to consider the full context of relevant factors.

			Many harmful policies are the product of ignoring factors that have crucial effects on human life.

			For example, various government responses to COVID-19 failed to consider the full context in two ways. Initially, certain governments did little and/or told citizens to change nothing about their lives—failing to take seriously the new context of a novel coronavirus that was extremely dangerous for certain portions of the population. Other governments only took COVID-19 seriously, imposing prolonged lockdowns that sought to reduce the danger of COVID-19 to citizens’ lives, but did not factor in the dangers of lockdown measures to citizens’ lives, such as deaths due to lack of screening for cancer and other killers, deaths and mass-depression due to prolonged isolation, and permanent damage to children’s mental development and therefore prospects in life due to lack of in-person education.

			By being aware of the dangerous possibility that a knowledge system’s evaluations are not considering the full context, and asking of any given evaluation, “Is this evaluation truly considering the full context?” we can protect ourselves against some of the worst policies advocated in the name of “the experts.”

			While I have already given numerous indications that the “expert” moral case for eliminating fossil fuels might involve significant distortions by synthesizers and disseminators, the strongest evidence by far that it could be very wrong—catastrophically wrong—is that it involves an egregious failure to consider the full context. That failure is: opposing something on the basis of its side-effects without considering its massive benefits.

			The Unique, Massive, and Desperately Needed Benefits of Fossil Fuels

			Whenever we are evaluating what to do about a product or technology, in order to consider the full context we need to carefully consider not only the negative side-effects but also the benefits.

			For example, when considering an antibiotic or vaccine, we need to weigh the benefits against the side-effects. Most of us would consider it disreputable to oppose an antibiotic or vaccine just on the basis of its negative side-effects without carefully considering the often massive, life-or-death benefits involved.

			I submit that our knowledge system is making this very error—opposing something on the basis of its side-effects without considering its massive benefits—when it comes to fossil fuels.

			Prior to 2007, the year I started studying energy in depth, I didn’t think our knowledge system was ignoring the massive benefits of fossil fuels, because I didn’t think there were really any significant, let alone massive, benefits of fossil fuels.

			One reason is that I simply didn’t think much about the benefits of energy. I grew up in a liberal area (Chevy Chase, MD) and attended mainstream schools, so the value of energy was never a subject I was taught about—nor was it a subject that the media talked about.

			The second reason I didn’t think continuing fossil fuel use had significant benefits is that I considered different forms of energy—whether oil, solar, nuclear, or wind—as more or less interchangeable in their benefits. So rapidly eliminating fossil fuels didn’t seem like it involved any harm, because alternatives could do everything fossil fuels could do, at the same cost, just without the side-effects.

			But when I started studying energy, I learned three crucial, undeniable facts about the benefits of fossil fuels that hold true to this day—and yet are ignored by our knowledge system when it advocates for the rapid elimination of fossil fuels.

			These facts are:

			
					
					Fossil fuels are a uniquely cost-effective source of energy.

				

					
					Cost-effective energy is essential to human flourishing.

				

					
					Billions of people are suffering and dying for lack of cost-effective energy.

				

			

			Fossil Fuels Are a Uniquely Cost-Effective Source of Energy

			Fossil fuels today are widely portrayed as one source of energy among many—one that is easily replaceable by alternatives, especially “renewable” solar and wind.

			But this portrayal completely contradicts reality. In reality, alternatives such as solar and wind have been fiercely trying to compete with fossil fuels for over fifty years, and yet fossil fuels still provide 80 percent of the world’s energy—four times as much as every alternative combined—and are growing fast.[11]

			Why are fossil fuels so dominant and growing fast?

			Because they are a uniquely cost-effective source of energy—meaning they can provide the most valuable (“effective”) types of energy for the lowest cost for the most people.

			The cost-effectiveness of energy has four dimensions:

			
					
					Affordability: How much money does it cost relative to how much money people have?

				

					
					Reliability: To what extent can it be produced “on demand”—when needed, in as large a quantity as needed?

				

					
					Versatility: How wide a variety of machines can it power?

				

					
					Scalability: How many people can it produce energy for and in how many places?

				

			

			Fossil fuels alone provide what I call ultra-cost-effective energy, energy that nails all four criteria of cost-effectiveness. Fossil fuel energy is (1) low cost, (2) on-demand, (3) incredibly versatile, and (4) on a scale of billions of people in thousands of places.

			No other source of energy comes close.

			The basic reason, as I will elaborate on in chapter 5, is that fossil fuels have remarkable natural attributes—they are naturally stored, naturally concentrated, naturally abundant energy—that energy producers have spent generations figuring out how to harness cost-effectively.

			Solar and wind are currently nowhere close to fossil fuels. They provide just 3 percent of the world’s energy, despite having been on the market for many decades and despite governments worldwide aggressively subsidizing or mandating them.[12] And that 3 percent is almost exclusively for electricity, which is less than one fifth of the world’s energy use.[13] Solar and wind energy make almost no contribution to many crucial areas of energy that are dominated by fossil fuels, such as heavy-duty transportation and many forms of “industrial process heat”—generating very high levels of heat for such processes as making plastics and cement.

			Further, because the sun and the wind are intermittent, uncontrollable sources of energy, that 3 percent is totally dependent on reliable, controllable power plants around the world—mostly fossil-fueled. Thus, solar panels, wind turbines, and long-distance power lines don’t replace the costs of controllable electricity infrastructure; they add to them. Which is why, as I will elaborate in chapter 6, the more solar and wind grids use, the more their electricity tends to cost.

			The unique cost-effectiveness of fossil fuels is reflected in the actions and plans of China, the nation arguably most concerned with cost-effective energy.

			
				FIGURE 1.1 Only Fossil Fuels Provide Low-Cost, On-Demand, Versatile, Global-Scale Energy

				
					[image: ]
				

				
					Source: Our World in Data; Vaclav Smil (2017); BP Statistical Review of World Energy

				
			
			While in the U.S. we are told that China is “eating our lunch” with solar and wind, the reality is that China’s energy production is 85 percent fossil-fueled. China is “eating our lunch” not in using solar and wind but in using fossil fuels—including electricity that is 64 percent coal—to produce the energy its growing economy requires.[14]

			(Note: Unless otherwise specified, all energy data in this book will be 2019 data, as 2019 is the most recent data set available as of this writing that isn’t skewed by the dramatic-but-temporary decrease in energy use connected to the COVID-19 pandemic.)

			In 2020, when the COVID-19 pandemic lockdown depressed energy use, China still imported record amounts of oil, mined a five-year-high amount of coal, and added 38 gigawatts (GW) of coal—enough to generate half the amount of electricity Texas uses in a year.[15]

			As of July 2021, China had 260 gigawatts’ worth of coal plants in development—enough to generate over three times the amount of electricity Texas uses in a year—with each coal plant designed to last forty-plus years.[16]

			The unique cost-effectiveness of fossil fuels clearly needs to be considered when making energy policy. But instead of considering it, our knowledge system’s disseminators and evaluators either ignore it or, more commonly, deny it with the frequent claims we hear that fossil fuels are being rapidly replaced by renewables.

			This is particularly egregious in light of the second undeniable yet ignored fact about energy: cost-effective energy isn’t merely a modest value, it is essential to human flourishing—human beings’ ability to live long, healthy, fulfilling lives.

			Cost-Effective Energy Is Essential to Human Flourishing

			In physics, we learn that “energy” is “the capacity to do work.” When we’re talking about the kind of energy that fossil fuels provide, we’re talking specifically about machine energy—the capacity of machines to do work.

			I find it clarifying to think of energy as “machine food” or “machine calories.”

			Just as human beings cannot function without sufficient food to power us, machines, whether automobiles, iPhones, or steel furnaces, cannot function without sufficient “food”—energy.

			The essential value of energy and machines to human flourishing is that they amplify and expand our naturally meager productive ability—our ability to produce the material values we need to survive and flourish, from food to clothing to shelter to medical care to education.

			
					
					Amplify: Machines amplify our productive abilities by enabling us to produce far more value in less time. For example, a modern combine harvester can reap and thresh enough wheat to make 500,000 loaves of bread in a day—about a thousand times what a highly capable human can.[17]

				

					
					Expand: Machines also expand our productive abilities by producing types of value that no number of humans can produce without machines. For example, an incubator can produce a perfect environment for a premature baby in a way that no amount of manual labor can. An airplane can produce a form of high-speed, safe travel that no amount of manual labor can. The computing machines of the internet produce near-instantaneous and unlimited access to knowledge, making unprecedented educational opportunities accessible to billions—something no amount of manual labor can do.

				

			

			I like to call today’s enormous use of machines to amplify and expand our productive abilities “machine labor.” Machine labor is clearly a major part of the reason why billions of people today live the longest, healthiest, most opportunity-filled lives in history.

			For example, in the U.S., the average person uses about seventy-five times more “machine calories” than food calories—which means we have, in effect, seventy-five “machine laborers” producing value for us 24/7.[18]

			Today’s enormous use of machine labor is only possible because today’s machine food—energy—is so cost-effective.

			The more cost-effective energy production is, the more people can use machine labor in more ways. The less cost-effective energy production is, the less people are empowered by machine labor and therefore doomed to the poverty that results from leading manual-labor lives.

			The fact that cost-effective energy is essential to human flourishing should be stressed by our knowledge system whenever we talk about energy policy, particularly whenever we are talking about eliminating uniquely cost-effective fossil fuel energy.

			But the massive benefits of cost-effective energy in general, and ultra-cost-effective fossil fuel energy in particular, are almost never discussed—while the negative side-effects are always discussed.

			For example, take the discussion of fossil fuel use in China and India.

			China and India have been responsible for a great deal of the world’s increasing fossil fuel use over the past several decades. In both countries, both coal and oil use increased by at least a factor of five, producing the vast majority of their energy.[19]

			While accounts of these countries’ fossil fuel use tend to focus on the negative side-effects, such as air pollution, there have been massive life-extending and life-enhancing benefits. Consider the following graphs showing energy use in China and India correlating with major increases in life expectancy and income.

			The strong correlations we see between energy use and both life expectancy and income are not coincidental: the dramatic increase in the use of machine labor, such as in factories, made possible a dramatic increase in the productive ability of individuals in China and India, which made possible a dramatic increase in their standard of living.

			Individuals in China and India now live in places where machines produce enormous amounts of value on their behalf—amounts that would be completely unachievable with manual labor.

			Not only in China and India but worldwide, hundreds of millions of individuals in industrializing countries have used fossil-fueled machine labor to be productive enough to enjoy their first light bulb, their first refrigerator, their first decent-paying job, their first year with clean drinking water or a full stomach.

			
				FIGURE 1.2 Energy Use and Life Expectancy in China and India
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					Sources: BP Statistical Review of World Energy; World Bank Data

				
			
			
				FIGURE 1.3 Energy Use and Income in China and India
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					Sources: BP Statistical Review of World Energy; World Bank Data

				
			
			And yet our knowledge system’s evaluations of China’s and India’s energy use are almost exclusively focused on the negative side-effects of coal and oil, while the role of coal and oil in radically extending lives and increasing opportunity for literally billions of people is ignored.

			Our knowledge system’s ignoring of the unique, massive benefits of ultra-cost-effective fossil fuel energy to human flourishing, while calling for the rapid elimination of fossil fuels, is an irrational and dangerous approach to evaluating fossil fuels. And it gets even worse in light of the next undeniable, ignored fact about the benefits of fossil fuels.

			Billions of People Are Suffering and Dying for Lack of Cost-Effective Energy

			Here’s a scary fact that we almost never hear: Over 3 billion people use almost no energy, including electricity. I call these people members of the “unempowered world.” As energy expert Robert Bryce has observed, the average person in the unempowered world uses less electricity than a typical American refrigerator.[20] And almost 800 million people in the unempowered world are classified by the International Energy Agency (IEA) as having no access to electricity—which, as we saw with the babies in The Gambia who died from the lack of an ultrasound machine or an incubator, is an early death sentence.[21]

			And 2.4 billion people, mostly part of the unempowered world, use primarily wood and animal dung to cook and to heat their homes.[22]

			About 1.5 billion people live in what I call “the empowered world”—which means they use at least one third as much electricity as the average American. And almost 3 billion people are between unempowered and empowered—living in what I call “the barely-empowered world.”

			
				FIGURE 1.4 10 Percent of the World Has No Electricity
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					Source: IEA Access to Electricity Database

				
			
			A knowledge system rationally evaluating policy options would not discuss the idea of restricting, let alone eliminating, fossil fuel use without stressing that (1) fossil fuels are currently a uniquely cost-effective source of energy, (2) cost-effective energy is essential to human flourishing, and (3) billions of people are suffering and dying for lack of cost-effective energy.

			
				FIGURE 1.5 One Third of the World Uses Wood and Dung
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					Source: IEA clean cooking database

				
			
			The fact that our knowledge system routinely calls for fossil fuel elimination while ignoring all three of these undeniable benefits suggests that this is one of those times in history where the knowledge system’s “expert” evaluation involves an egregiously irrational method of evaluation—in this case, calling for the elimination of something while ignoring its massive, life-or-death benefits.

			But could so many members of our knowledge system—from The New York Times to world leaders to scientific spokespeople to Apple—really be making such a crude error?

			Or is our knowledge system’s “expert” moral case for eliminating fossil fuels carefully considering the benefits of fossil fuels, but just failing to communicate its reasoning to the general public?

			To know which is the case, we need to look at the best versions of the moral case for eliminating fossil fuels—that is, those versions being made by today’s leading experts.

			Do Our Designated Experts Really Ignore the Benefits of Fossil Fuels?

			One valuable lesson I have learned from philosophy is that when I’m considering an argument, I want to familiarize myself with the best version of that argument.

			So as a deep believer in expert knowledge who found that the supposedly expert moral case for eliminating fossil fuels, as he understood it, was making the egregious moral error of calling for the elimination of fossil fuels while ignoring their massive, life-or-death benefits, I went directly to the source: the leading experts who make the moral case for eliminating fossil fuels.

			Specifically, I looked to what I call our leading “designated experts.” Designated experts are individuals and sometimes institutions, often but not always researchers in a particular field by background, whom a knowledge system designates and prominently features as public spokespeople for the best expert knowledge and evaluation on some issue. Designated experts are frequently quoted and consulted because they are considered the people who have synthesized the best research and can both explain it clearly to us (dissemination) and help us decide what to do with it (evaluation). As hybrid synthesizer-disseminator-evaluators, they embody the mainstream knowledge system at a given time on a given topic—and their work is the best place to look to understand whether our knowledge system’s “expert” evaluation is employing rational methods or not.

			On the issue of what to do about fossil fuels, some of the longest-standing designated experts are:

			
					
					The public representatives of the United Nations, which houses what is undoubtedly the most influential organization related to climate: the Intergovernmental Panel on Climate Change (IPCC).

				

					
					Paul Ehrlich, an ecologist long-based at Stanford University who has written and spoken for over fifty years on fossil fuels, authoring bestselling books and winning what has been called the Nobel Prize of environmentalism, the Crafoord Prize.[23]

				

					
					John Holdren, an ecologist and frequent collaborator with Ehrlich, who has written and spoken about fossil fuels with enormous influence for nearly fifty years. During the Obama administration, Holdren was the chief science adviser to the president, illustrating his long-standing expert status.

				

					
					James Hansen, arguably the most influential climate scientist ever. Hansen rose to international prominence in 1988 when he testified in front of Congress and declared himself “99 percent certain” about man-made global warming, now more commonly referred to as “climate change.”[24]

				

					
					Al Gore, the most influential popularizer of catastrophic climate change. While not a scientist himself, Gore has been cited by leading news sources as an accurate vessel about the state of climate science and its implications for policy. He was awarded a Nobel Peace Prize in 2007 for his work warning the world about catastrophic climate change, including the 2006 documentary An Inconvenient Truth, likely the most influential commentary on fossil fuels in the modern era.[25]

				

					
					Bill McKibben, another influential popularizer of catastrophic climate change, whose 1989 book, The End of Nature, won acclaim as “the first book on global warming written for a general audience.”[26] Called “the nation’s leading environmentalist,”[27] McKibben has led much of the modern anti-fossil fuel movement, including the movement against fossil fuels in the corporate and financial worlds.

				

					
					Michael Mann, a prominent climate scientist who frequently testifies in front of Congress and writes in leading publications about the dangers of catastrophic climate change.

				

					
					Amory Lovins, an energy and environmental theorist who has been designated as a go-to expert by leading news sources for over forty years and has advised major businesses and governments in more than sixty-five countries.[28]

				

			

			When studying the work of these designated experts, I have asked the question: Do they incorporate into their moral case for eliminating fossil fuels the unique, massive, and desperately needed benefits of fossil fuels?

			One argument for their position that could acknowledge fossil fuels’ benefits would be to acknowledge that fossil fuel elimination policies will be catastrophic but claim that they are still needed to avoid an even greater catastrophe from fossil fuels’ CO2 emissions.

			This argument would go something like this:

			
				The world desperately needs more energy, and only fossil fuels can provide it on a global scale for the foreseeable future.

				Unfortunately, that energy has the tragic side-effect of causing a global climate catastrophe that threatens our existence as a species.

				Thus we need to rapidly eliminate fossil fuels, even though that will, for the foreseeable future, significantly impoverish the wealthy world and keep the poor world impoverished.

			

			Looking in-depth into the arguments of our designated experts for fossil fuel elimination, I have found that they do not concede that the loss of fossil fuels’ unique, massive, and desperately needed energy benefits would be catastrophic.

			Shockingly, they exhibit no concern about the prospect of losing these benefits, including what would happen to the billions of people who currently lack cost-effective energy or the billions of people who would lose cost-effective energy if fossil fuels were rapidly eliminated without a miraculous alternative.

			For example, in November 2019, trusted news sources from around the world, including CNN and The Washington Post, reported on an open letter from eleven thousand scientists titled, “World Scientists’ Warning of a Climate Emergency.” It was signed by many prominent scientists, including longtime designated expert Paul Ehrlich.[29]

			As you might expect from the title, the letter was focused on fossil fuels’ climate-related side-effects—which is certainly an important area of study.

			But if you read the letter, you will find that there was not one concern expressed about the authors’ advice to leave “remaining stocks of fossil fuels in the ground” and the harm that doing so would cause to billions of people. It wasn’t that they acknowledged the life-or-death value fossil fuels provide and then made a persuasive case that renewables could rapidly replace it. They didn’t mention it at all.

			One particularly egregious dismissal of the benefits of fossil fuels among our designated experts is the common phenomenon of discussing the negative side-effects of fossil fuels on food production while ignoring the fact that food production as we know it uses fossil fuels to enormous human benefit.

			Take the bestselling book The Madhouse Effect by climate scientist and designated expert Michael Mann. The book is supposed to be a synthesis of the best expert knowledge about fossil fuels and climate.

			One of the major topics of the book is the future of food.

			Mann explains how fossil fuels’ side-effect of rising CO2 levels will, in his view, do harm to food production. This is certainly a valid area to explore (one also needs to explore any potential benefits of rising CO2 levels, including increased CO2 fertilization). But, incredibly, Mann makes no mention of the essential benefit of fossil fuel use to the availability of food—that the availability of food we have today is totally reliant upon low-cost, on-demand, versatile, global-scale fossil fuel energy to power modern agricultural machines with oil and to create modern fertilizers with natural gas.

			I have found this kind of ignoring of fossil fuels’ benefits over and over when I read designated experts’ arguments for rapidly eliminating fossil fuel use. I certainly found it in Al Gore’s film, An Inconvenient Truth, likely the single most influential piece of content on fossil fuels, which says literally nothing about the life-or-death benefits of fossil fuels. But I have also found it in the work of the world’s leading designated expert on what to do about fossil fuels, the UN IPCC as represented by its spokespeople; the IPCC’s public statements and even its detailed reports ascribe zero or minuscule benefit to fossil fuels.[30]

			All of this is extremely powerful evidence that our designated experts are indeed engaging in the egregious error of advocating for the elimination of fossil fuels while ignoring their unique, massive, and desperately needed benefits.

			There is only one way I could imagine that despite all this they are considering the benefits of fossil fuels, and that is if they argued that despite fossil fuels’ unique cost-effectiveness today, there is some incredible economic breakthrough that makes the benefits of fossil fuels rapidly replaceable in the very near future. This argument would take something like the following form:

			
				The ultra-cost-effective energy we get from fossil fuels is unique to fossil fuels, massively beneficial, and desperately needed by billions. Losing this level of energy production, even failing to increase it, would be catastrophic.

				Fortunately, even though solar and wind are, after fifty-plus years on the market, nowhere near a replacement today, economic breakthroughs will enable them to do what fossil fuels do and on an even larger scale—to the point that China and others will cancel all the coal, oil, and gas projects they have invested in for decades to come.

				I know this seems impossible, but here’s the evidence . . .

			

			Our designated experts do nothing resembling this.

			Instead of acknowledging the unique cost-effectiveness of fossil fuels today, most designated experts, like the rest of the mainstream knowledge system, deny the reality of alternatives today, claiming that fossil fuels are already being rapidly replaced—including the 100-percent-false claim that 85-percent-fossil-fueled China has been rapidly converting to solar and wind. Based on this total misrepresentation of reality, our designated experts glibly assert that fossil fuels can soon be replaced exclusively by “green” or “renewable” energy sources—mostly the intermittent solar and wind that provide only 3 percent of the world’s energy and near 0 percent of certain crucial categories of energy (such as heavy-duty transportation).

			One particularly striking example to me of denying reality and glibly asserting alternatives was when Al Gore, in an extremely popular 2008 address, claiming to be relying on the best expert knowledge, called to mandate 100 percent renewable electricity by 2018—meaning that fossil fuels for electricity would be outlawed. He did not engage arguments by energy economists that there was no known way to do this at any cost, let alone low cost.[31]

			Instead, Gore celebrated the allegedly amazing progress of renewables and said we could “end our dependence on oil and use the renewable sources that can give us the equivalent of $1 per gallon gasoline.”[32] This was a particularly implausible claim because oil is historically by far the hardest fossil fuel to substitute for, as it has an extremely high energy concentration—“energy density”—and a convenient, stable, liquid form that makes it uniquely suitable for mobility, especially for heavy-duty transportation like airplanes or cargo ships. But Gore gave no substantiation for this claim. Gore’s address achieved great acclaim and gained millions of signatures in support of his policy to outlaw all fossil fuel electricity by 2018.

			Observing our leading designated experts call for the rapid elimination of fossil fuels while ignoring or denying the unique, massive, and desperately needed benefits of fossil fuel energy has convinced me that our knowledge system’s “expert” moral case for eliminating fossil fuels is indeed engaging in a terribly irrational method of evaluation: calling for the elimination of something while ignoring its massive, life-or-death benefits.

			But it gets worse. Because it turns out that our knowledge system doesn’t just support the elimination of fossil fuels while ignoring their benefits; it does the same for other vital forms of energy that don’t emit CO2.

			Ignoring the Benefits of All Cost-Effective Energy

			As disturbing as I found our knowledge system’s support of fossil fuel elimination while ignoring fossil fuels’ benefits, it at least had an apparently healthy motivation: the desire to avoid at all costs fossil fuels’ CO2 emissions, which our knowledge system says will cause catastrophic or even apocalyptic consequences.

			But this interpretation is contradicted by the fact that our knowledge system, including our designated experts, regularly supports the elimination of the two most cost-effective, non-CO2-emitting alternatives to fossil fuels—alternatives you would expect anyone concerned about CO2 to eagerly champion: nuclear energy and hydroelectric energy.

			Observe that the moral case for eliminating fossil fuels not only ignores the essential, desperately needed, and unique energy benefits of fossil fuels, it usually insists that fossil fuels be replaced with only “green” or “renewable” energy—definitions that always exclude nuclear energy and often exclude large-scale hydroelectric energy.

			This reflects broader support of widespread efforts to reduce or eliminate these sources of energy.

			Supporting Efforts to Eliminate Cost-Effective Nuclear Energy

			Nuclear energy, as I will discuss in more depth in chapter 6, has demonstrated by far the most potential as an alternative to fossil fuels. Like fossil fuels, it harnesses a naturally stored, concentrated, and abundant form of energy. It has a track record of producing relatively low-cost, extremely reliable electricity around the world. It has even shown promising applications for industrial-process heat and heavy-duty transportation (it already powers aircraft carriers, submarines, and giant icebreakers).

			Nuclear energy emits no CO2 and, as I will elaborate on in later chapters, has by far the best safety track record of any form of energy.

			Yet despite the claim that CO2 emissions are the world’s biggest problem, and nuclear energy’s demonstrated ability to lower them, much of our knowledge system and many of our leading designated experts, such as Amory Lovins and Paul Ehrlich, have fought vehemently to eliminate nuclear energy.

			Opposition to nuclear energy has been so successful at imposing onerous regulations, project delays, and lawsuits that nuclear energy is declining in the U.S. and threatens to decline around the world.[33]

			Even where our knowledge system and designated experts aren’t leading the charge for nuclear elimination, they exhibit a shocking lack of concern about it. A knowledge system that valued energy, but was opposing fossil fuels out of extreme concern about CO2, would perpetually express alarm about what nuclear-elimination efforts would mean for those who lack cost-effective energy and for those who have it. And yet we see no such thing.

			The exception that proves the rule here is designated climate expert James Hansen, who, unlike virtually all other designated experts, discusses the need for energy and strongly advocates for nuclear as an absolutely essential alternative to fossil fuels.

			Hansen has repeatedly sounded the alarm about the anti-nuclear movement, with very little influence on the broader knowledge system and other designated experts.[34]

			Our knowledge system is extremely interested in Hansen’s warnings about catastrophic climate change and calls to rapidly eliminate fossil fuel use, but not his view that it’s insane to do this without avidly supporting nuclear energy.

			Supporting Efforts to Eliminate Cost-Effective Hydro Energy

			Hydroelectric energy is a proven source of low-cost, reliable electricity. As I will discuss in chapter 6, its growth potential is limited by the number of suitable locations. But there is significant growth potential, and if reducing CO2 emissions were a top priority, one would want to scale up hydro as much as possible.

			Also, hydro is “renewable” in the sense that natural sources automatically fill rivers with water over and over.

			And yet large-scale hydro, the only significant form of cost-effective hydro, is excluded from most “renewable” energy policies. “Green” groups fight to shut down dams, often with the approval of our knowledge system and certainly without the opposition you would expect from a knowledge system that valued energy but was extremely concerned about CO2 emissions.

			One memorable example of this was when director James Cameron, creator of the 2009 film Avatar, a thinly veiled attack on fossil-fueled civilization and its climate impacts, went to Brazil in 2010 to oppose a large hydroelectric dam.[35]

			The support by our knowledge system of nuclear- and hydro-elimination policies without concern for the major CO2-reducing energy benefits that will be lost reveals that our knowledge system has a bigger problem than supporting the elimination of fossil fuels while ignoring their benefits—a problem that cannot be explained by extreme concern about CO2. Even when there is no issue of CO2 emissions, it supports the elimination of other cost-effective forms of energy while ignoring their benefits, suggesting that it does not value cost-effective energy, an essential of human flourishing, at all.

			Indifference to “Green” Opposition to Solar and Wind

			Despite the fact that our knowledge system supports fossil fuel elimination, as well as opposition to nuclear and hydro, one might think that it still does significantly value cost-effective energy—it is just so enthusiastic about the potential of solar and wind, despite their unimpressive current reality. But this is refuted by its indifference to a phenomenon that is making solar and wind replacement of fossil fuels impossible even if they did magically develop the ability to produce ultra-cost-effective energy: widespread “green” opposition to solar and wind. While solar and wind are supported by our knowledge system in theory, in practice they face widespread local opposition because these “green,” “renewable” sources of energy involve enormous amounts of mining, take up huge amounts of space that would otherwise be occupied by humans or wildlife, and involve unprecedented amounts of long-distance electric transmission lines. On all these counts they are facing opposition that makes them even harder to develop (on top of their fundamental problems with cost-effectiveness). In city after city and nation after nation, mining, land use, and transmission-line building is falling far short of targets.

			And yet there is no widespread concern by our knowledge system, including designated experts, about this opposition. The fact that mining, construction, and transmission-line building for “green” energy are all being massively slowed—making their proclaimed plans to rapidly replace fossil fuel energy completely impossible—has not deterred them one bit from opposing fossil fuels, nuclear, and hydro energy.

			Clearly, our knowledge system’s support of fossil fuel elimination while ignoring fossil fuels’ unique, massive, and desperately needed benefits is not an isolated error motivated by extreme concern about CO2. Instead, it is just one example of a knowledge system that opposes cost-effective energy across the board, regardless of CO2 emissions, while consistently ignoring the massive, life-or-death benefits of the energy that would be lost to the billions of people who have cost-effective energy and the billions of people who lack it.

			Since there is no way that our knowledge system can be genuinely ignorant to this degree of energy’s value, what must be operating is some kind of systemic hostility to cost-effective energy as such. There is something about cost-effective energy that leads our knowledge system to consistently regard its massive benefits to human flourishing as unimportant by comparison. (I will explain what I think that something is in chapter 3.)

			Ignoring Energy Experts

			Further evidence that our knowledge system is hostile to cost-effective energy as such is the types of people it designates as experts. Observe that our leading designated experts on what to do about fossil fuels are almost exclusively people who are experts not on energy but rather on energy’s negative environmental side-effects—so-called environmental experts.

			(I say so-called environmental experts because, as I will elaborate in the next chapter, I don’t consider someone an environmental expert unless they acknowledge the massive environment-improving benefits of cost-effective energy, which our designated environmental experts do not.)

			Consider the wildly popular refrain to “listen to the scientists” or “listen to the climate scientists” when it comes to fossil fuel policy. This means: listen to the (designated) experts on the negative side-effects of fossil fuels.

			What about experts on the massive, life-or-death benefits of fossil fuels?

			Those experts don’t matter, because to our knowledge system cost-effective energy doesn’t matter—only its negative side-effects matter.

			I experienced this firsthand when I testified in front of the Senate Committee on Environment and Public Works in 2016, when Barbara Boxer acted as if I had no relevance to the hearing.

			
				Senator Barbara Boxer: Mr. Epstein, are you a scientist?

				Alex Epstein: No, philosopher.

				Senator Barbara Boxer: You’re a philosopher?

				Alex Epstein: Yes.

				Senator Barbara Boxer: Okay. Well, this is the Senate Environment and Public Works Committee. I think it’s interesting we have a philosopher here talking about an issue . . .

				Alex Epstein: It’s to teach you how to think more clearly.

			

			Note Barbara Boxer’s question to me “Mr. Epstein, are you a scientist?” The hearing was about energy policy. And while in my answer to her question I emphasized that I was a philosopher and therefore an expert in thinking methods, I had been brought in as a widely regarded energy expert who had written one of the most influential and bestselling energy books of the decade. And yet to Boxer, energy expertise was meaningless. All we needed to do was listen to experts on fossil fuels’ negative environmental side-effects.

			A knowledge system that systematically ignores the benefits of cost-effective energy to the point that it can always find a reason to oppose it, and that ignores energy expertise, is a broken and dangerous knowledge system that could lead us toward some truly terrible decisions.

			A Broken Knowledge System

			Let’s recap. At first, when we hear that the “experts” have concluded that we must rapidly eliminate fossil fuels, that seems extremely compelling and trustworthy.

			Yet once we see that the knowledge system telling us this conclusion also supports energy elimination policies not just for fossil fuels but also for non-CO2-emitting nuclear and hydro—while being indifferent to the “green” opposition to its supposedly beloved solar and wind, and with no concern for the billions who lack cost-effective energy and the billions who could lose it—it is clear that what we are told the “experts” think is very wrong.

			Not because all researchers are wrong—far from it—but because the people our knowledge system is designating as experts, along with the knowledge system itself, are engaging in an indefensible method of evaluation: calling for the elimination of something based on its side-effects without considering its massive, life-or-death benefits.

			Let me be clear: we absolutely need to study and consider the negative side-effects attributed to fossil fuels, such as increased heat waves, droughts, wildfires, etc. Just as it is completely wrong of our knowledge system to ignore fossil fuels’ benefits, it also would be completely wrong of me or anyone else to ignore fossil fuels’ side-effects—especially their side-effects of greatest concern, CO2 emissions.

			But we cannot make good policy decisions about these side-effects if we don’t know the benefits that will be lost in trying to avoid them—benefits such as affordable food, clothing, shelter, and medical care that ultra-cost-effective energy from fossil fuels make possible.

			A knowledge system that advocates eliminating cost-effective sources of energy by focusing exclusively on their side-effects while ignoring their benefits is a broken knowledge system, even if it is right about their side-effects.

			Just as a knowledge system that advocates for the elimination of vaccines and antibiotics on the basis of their side-effects, while ignoring the profound benefits of inoculating and curing disease, is a broken knowledge system for evaluating vaccines and antibiotics—even if it gets the side-effects right.

			Which raises the question: If our knowledge system is so wrong about the benefits of fossil fuels, could it also be significantly wrong about the allegedly catastrophic climate side-effects of fossil fuels?

			While this may seem hard to believe, we already have at least two reasons to suspect that it might be:

			
					
					Our knowledge system might be dramatically underestimating our ability to use cost-effective energy from fossil fuels to cope with its climate side-effects.

				

					
					Our knowledge system’s apparent hostility toward cost-effective energy could drive it to overstate fossil fuels’ negative side-effects.

				

			

			Our Knowledge System Might Be Dramatically Underestimating Our Ability to Use Cost-Effective Energy from Fossil Fuels to Cope with Its Climate Side-Effects

			Cost-effective energy gives us the ability to use machines to improve our lives in every area of life. That includes protection from climate.

			While, as I have said, we absolutely need to study and consider the negative side-effects attributed to fossil fuels, we also need to recognize that cost-effective energy from fossil fuels has the potential to at least significantly neutralize those side-effects. Fossil fuels can be used to build insulated, heat-resistant buildings, to power air conditioners, to power drought-fighting irrigation systems, to clear brush and build barriers to fight wildfires, etc.

			If our knowledge system is ignoring the benefits of fossil fuels in general, that may well mean it is ignoring the significant benefits of fossil fuels in protecting ourselves from climate danger, whether natural or man-made, which could lead it to dramatically overestimate the negative consequences of fossil fuels’ climate impacts.

			Our Knowledge System’s Apparent Hostility Toward Cost-Effective Energy Could Be Driving It to Overstate Fossil Fuels’ Negative Side-Effects

			In general, when people oppose something without acknowledging its benefits, that reflects a hostility that causes them to overstate the negatives of what they oppose. For example, when critics of vaccination practices do not acknowledge the lives saved by vaccines and focus only on allegedly terrible side-effects, I am suspicious of their account of the side-effects.

			The same suspicion is warranted of a knowledge system that ignores the massive, life-or-death benefits of fossil fuels and focuses only on allegedly terrible side-effects. Especially when we know that it also opposes nuclear and hydro, and is unconcerned about the opposition to solar and wind that is making its proclaimed solar and wind plans impossible.

			Whatever underlying hostility toward cost-effective energy is driving our knowledge system to consistently support its elimination while ignoring its benefits could very easily be causing it to overstate fossil fuels’ negative side-effects—including its climate side-effects.

			But could it really be as wrong as I claimed at the outset of this book—so wrong that we should actually be using more fossil fuels and that you should become an advocate for fossil fuels?

			That still may seem crazy.

			But after what I share with you in the next chapter, it may not. Because not only does our knowledge system ignore the massive, life-or-death benefits of cost-effective energy, it has a fifty-year track record of catastrophizing its side-effects by, among other vices, miscommunicating the state of the relevant science.
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			Catastrophizing Side-Effects

			Our Knowledge System’s Real Track Record on Climate: 180 Degrees Wrong

			Let’s recap.

			The “knowledge system” we rely on to give us expert guidance on what to do about fossil fuels is broken.

			It engages in the indefensible method of evaluation of calling for the rapid elimination of fossil fuels by focusing only on their negative side-effects—while ignoring the massive, life-or-death benefits that uniquely cost-effective fossil fuel energy provides to billions of people today and could provide to the billions who desperately lack cost-effective energy.

			The fact that it also supports policies to eliminate non-CO2-emitting, cost-effective nuclear and hydro energy, while ignoring their massive benefits, and is unconcerned about widespread opposition to solar and wind energy, reflects a systemic hostility toward cost-effective energy as such. This gives us reason to think that not only is our knowledge system likely giving us terrible guidance, but also that it might be significantly overstating fossil fuels’ supposedly catastrophic climate side-effects, because:

			
					
					A knowledge system that ignores all of fossil fuels’ benefits will inevitably ignore benefits such as the ability of fossil fuels to significantly neutralize any climate danger caused by CO2 emissions, such as neutralizing heat waves with fossil-fueled air-conditioning, neutralizing drought with fossil-fueled irrigation and food transport, neutralizing storms with resilient fossil-fuel-built-and-powered buildings, and so on.

				

					
					A knowledge system that is hostile to cost-effective energy as such will be motivated to overstate its negative side-effects.

				

			

			How do we identify whether and how much our knowledge system is distorting fossil fuels’ climate side-effects?

			This is difficult to do given that most of our knowledge system’s claims about climate involve predictions.

			While, as I indicated in chapter 1, there is ample evidence that our knowledge system’s disseminators are distorting what the UN IPCC says about fossil fuels’ climate impacts so far, most climate concerns have to do with predictions of catastrophic things that will supposedly happen in the relatively near future.

			Such predictions necessarily rely on highly complex science and models that are difficult for non-researchers to assess. For example, if we hear from our knowledge system that climate models predict 4°C warming in the next eighty years if today’s level of fossil fuel use continues, and that that will cause unprecedented drought, wildfires, storms, and mass species extinction, how can we assess if those claims are based on the best knowledge and reasoning?

			While it is hard to directly assess the validity of our knowledge system’s predictions about the future of climate, it is both far easier and highly informative to assess our knowledge system’s, including designated experts’, track record of climate prediction.

			The track record of an institution or person tells us a lot about how good their thinking methods are, especially how good their predictions are, and how much they deserve to be relied upon today.

			According to our knowledge system, its own track record on climate is excellent.

			Knowledge disseminators such as The New York Times, The Washington Post, and the public communications department of the UN congratulate themselves for having been right about catastrophic climate change, except that they were a little too conservative—hence the refrain “climate change is worse than we thought.”

			Designated experts such as Bill McKibben, Al Gore, and James Hansen are portrayed as, in Senator Edward Markey’s words describing Hansen, “climate prophets” who accurately predicted or even underpredicted today’s climate situation—and thus can be trusted when they tell us that fossil fuels are causing an increasingly dire climate emergency that requires extreme action.

			If any of this were the case, it would lend a lot of credibility to today’s predictions of climate catastrophe.

			But in fact, a study of our knowledge system’s track record on climate reveals that not only has it not been right about climate, it has been 180 degrees wrong.

			To understand the actual climate track record of our knowledge system and designated experts, we need to understand what has actually happened climate-wise in recent history, so that we can see how designated experts’ predictions compare with reality.

			According to mainstream climate agencies, since 1980, when many designated experts started making predictions of warming, average warming has been approximately 0.18°C per decade.[1] (Interestingly, rising CO2 levels correlated with falling temperatures from 1940 to 1980, and before that there was significant warming with very little CO2. I will explain how this is possible in part 3 of this book.)

			Given the reputation of our designated experts as prescient or even conservative in their predictions, we would expect them to have predicted something like this 0.18°C per decade rise in recent decades.

			But if you research the public predictions of long-standing designated experts, they prove to have been shockingly wrong.

			Take James Hansen, arguably the most influential designated expert on climate science.

			Here’s a 1986 New York Times story about a prediction by him:

			
				Dr. James E. Hansen of the Goddard Space Flight Center’s Institute for Space Studies said research by his institute showed that because of the “greenhouse effect” that results when gases prevent heat from escaping the earth’s atmosphere, global temperatures would rise early in the next century. . . .

				Average global temperatures would rise by one-half a degree to one degree Fahrenheit [0.28–0.56°C] from 1990 to 2000 if current trends are unchanged, according to Dr. Hansen’s findings. Dr. Hansen said the global temperature would rise by another 2 to 4 degrees [1.11–2.22°C] in the following decade.[2]

			

			Here’s a chart of Hansen’s public prediction versus reality, based on data from the NASA department he ran for decades. Hansen predicted a 0.5–1.0°F (0.28–0.56°C) change in the 1990s—and the reality was a 0.12°C change. That’s off by a factor of two to four. Hansen predicted a 1–2°C change in the 2000s, and the reality was 0.19°C—overstated by a factor of five to ten![3]

			
				FIGURE 2.1 James Hansen’s Public Prediction vs. Reality
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					Sources: NASA Goddard Institute for Space Studies; Philip Shabecoff, The New York Times

				
			
			Or take the United Nations, home of the prestigious IPCC, part of the United Nations Environment Programme (UNEP).

			Today, UN spokespeople attract headlines when they tell us, “Just over a decade is all that remains to stop irreversible damage from climate change,”[4] and say we need to rapidly eliminate fossil fuel use—or face disaster. But we are not told that they’ve been making similarly apocalyptic claims for many decades.

			For example, in 1989, the Associated Press reported a set of climate predictions from New York office director of the UN Environmental Programme Noel Brown, including that “entire nations could be wiped off the face of the Earth by rising sea levels if the global warming trend is not reversed by the year 2000,” and that “the most conservative scientific estimate” would be that “the Earth’s temperature will rise 1 to 7 degrees in the next 30 years.”[5]

			The temperature rise since Brown’s “conservative” prediction has barely reached the low end of his “most conservative scientific estimate.” And we are more than twenty years past the year 2000, with record fossil fuel use, and there is nothing resembling “entire nations” being “wiped off the face of the Earth by rising sea levels.”

			I want to emphasize that wildly overstated public climate predictions were not made by most climate researchers but by designated experts—those that the knowledge system relied on as spokespeople for all climate researchers. Many researchers made more accurate predictions—or argued that accurate prediction was impossible. But those researchers were largely ignored in favor of those who made extreme negative predictions—a phenomenon we will see repeat itself over and over.

			Now, one might think, even if there has been much less warming than designated experts publicly predicted, haven’t they been right or even too conservative about how much greater climate danger we face as a result of warming? After all, we constantly hear that heat waves, droughts, floods, storms, and wildfires are worse than expected.

			In reality, our designated experts’ predicted levels of climate devastation make their wildly wrong temperature predictions look like bull’s-eyes.

			John Holdren, President Barack Obama’s top science adviser, had a particularly dire prediction, according to close collaborator Paul Ehrlich in 1986: “As University of California physicist John Holdren has said, it is possible that carbon-dioxide climate-induced famines could kill as many as a billion people before the year 2020.”[6]

			Given that our knowledge system is continually conveying that climate is getting more dangerous, when I first researched this issue, I knew that Holdren’s prediction was a wild overestimate—but I figured it was still in the right direction.

			Climate deaths had to be increasing.

			But then I learned a fact that changed my perspective from that point on.

			Early on in my research on fossil fuels, I was fortunate enough to come across an international nonpartisan data set (the International Disaster Database) that keeps a record of disasters and their impacts, including climate-related disasters such as droughts, floods, storms, and extreme temperatures—all the things that are supposedly getting worse.[7]

			
				FIGURE 2.2 More Fossil Fuel Use, Plummeting Climate-Related Disaster Deaths
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					Sources: Scripps Institution of Oceanography; EM-DAT; World Bank Data; Maddison Project Database

				
			
			Here’s what blew my mind: over the last century, as CO2 emissions have most rapidly increased, the climate disaster death rate fell by an incredible 98 percent.[8] That means the average person is fifty times less likely to die of a climate-related cause than they were in the 1920s.

			The first time I read this statistic, I didn’t think it was possible. But rechecking the data repeatedly, I found that was indeed the case: the rate of climate-related disaster deaths has fallen by 98 percent over the last century.

			This means that not only does our knowledge system ignore the massive, life-or-death benefits of fossil fuels, but it has a track record of being 180 degrees wrong about the supposedly catastrophic side-effect of climate danger—which has dramatically decreased.

			How could our knowledge system have gotten climate so wrong?

			The Error of Catastrophizing

			Part of where our knowledge system went wrong in falsely predicting climate catastrophe was designating as experts those who wildly overpredicted any negative climate impacts of fossil fuels—both the amount of warming and any negative consequences of warming, such as increased droughts, wildfires, dangerous storms, and sea level rises.

			But wildly overpredicting negative climate impacts doesn’t explain how our knowledge system and designated experts were 180 degrees wrong. It doesn’t explain how climate has become far safer when they predicted it would become far more dangerous.

			A dramatic reduction in climate-related death has to be the result of at least one of two factors: (1) an improvement in the state of climate conditions and/or (2) an improvement in the state of our ability to protect ourselves from climate.

			Which of these has changed dramatically for the better?

			It’s not climate conditions. While climate conditions cannot have gotten anywhere near as bad as our knowledge system portrays today, and they hypothetically could have improved somewhat (warming is desirable in many places, plus CO2 contributes to plant growth), nothing positive in climate conditions could possibly have happened that could explain our being fifty times safer from climate danger.

			The dramatic change has to be an improvement in our ability to protect ourselves from climate dangers such as extreme temperatures, drought, storms, floods, and wildfires.

			How have we gotten so good at protecting ourselves from climate?

			In large part by using fossil-fueled machine labor.

			We use fossil-fueled construction machines to build sturdy buildings. We use fossil-fueled heating machines to produce warmth when it’s cold and fossil-fueled cooling machines to produce cool air when it’s hot. We use fossil-fueled irrigation machines to alleviate drought.

			To put the relationship between fossil fuels and our safety from climate in a sentence: ultra-cost-effective fossil fuel energy powers the machines that produce unprecedented protection from climate.

			The fact that fossil-fueled machine labor makes us far safer from climate has enormous implications for how we think about the environmental side-effects of fossil fuels and other forms of energy.

			We are typically taught that whatever the benefits of fossil fuels or other forms of energy are, they always come at the expense of our environmental safety and health.

			But the history of climate safety shows that fossil-fueled machine labor makes us far safer from climate—a phenomenon I call “climate mastery.” (Adaptation, the term often used, does not do justice to the power of this phenomenon or its dependence on cost-effective energy.) And, as we’ll see, fossil-fueled machine labor makes possible other types of environmental mastery, such as transforming naturally dirty water into unnaturally clean water.

			Any evaluation of fossil fuels’ effects on climate danger must include (1) a precise, undistorted account of CO2’s side-effects on climate conditions and (2) the climate mastery benefits that can neutralize and overwhelm many forms of climate danger.

			The reason that our designated experts have been 180 degrees wrong on climate danger is that they have done exactly the opposite, (1) wildly overpredicting the negative climate side-effects of fossil fuels and (2) ignoring the climate mastery benefits that come with them.

			The particular error our designated experts made on climate is an instance of a broader error I call “catastrophizing.” Catastrophizing is the practice of falsely predicting catastrophe through a combination of wildly overpredicting negative side-effects of a human activity and ignoring human beings’ ability to master those negative side-effects by neutralizing and overwhelming them. As we see with climate, catastrophizing can distort reality so much that it can lead smart people to predict catastrophe (such as John Holdren’s prediction of up to a billion climate-related deaths) even when the reality is an improvement in life (plummeting climate-related deaths contributed to by fossil-fueled climate mastery).

			I want to stress again that it was not all researchers who catastrophized fossil fuels’ climate side-effects but rather our designated experts. The takeaway isn’t that climate researchers can’t be trusted but that our knowledge system has a track record of designating as experts catastrophizers who predict far greater negative side-effects than most researchers, and who ignore human beings’ (fossil-fueled) ability to master those side-effects.

			Is catastrophizing happening once again with today’s expert claims of looming climate apocalypse?

			Knowing that our knowledge system consistently ignores the benefits of cost-effective energy and has a track record of catastrophizing its climate side-effects, we should suspect the answer is yes.

			And when we look a little further back at our knowledge system’s track record on climate, as well as its track record on other environmental side-effects of cost-effective energy, we find that just as it consistently ignores the benefits of cost-effective energy, it also consistently catastrophizes the side-effects of cost-effective energy.

			The “Expert” Prediction of Catastrophic Global Cooling

			Before our knowledge system told the general public that the “experts” predicted rapid, catastrophic global warming, it told the general public that the experts predicted catastrophic global cooling.

			This claim became popular in the late 1960s and through the 1970s when, despite rising CO2 levels, the world was cooling due to other climate variables. Studying the track record of our knowledge system reveals many confident predictions of catastrophic global cooling, featuring leading designated experts (including some of today’s designated experts). For example, a passage from Ehrlich and Holdren’s Global Ecology warned of

			
				the reduced transparency of the atmosphere to incoming light as a result of urban air pollution (smoke, aerosols), agricultural air pollution (dust), and volcanic ash. This screening phenomenon is said to be responsible for the present world cooling trend. . . . Moreover, other effects besides simple screening by air pollution threaten to move us in the same direction. In particular, a mere one per cent increase in low cloud cover would decrease the surface temperature by .8°C. We may be in the process of providing just such a cloud increase, and more.[9]

			

			It is now widely recognized that not only were predictions of rapid, catastrophic global cooling false, but they did not represent the views of most climate researchers. And yet the mainstream knowledge system’s disseminators promoted confident cooling predictions as representing the best researchers, designating as experts catastrophizers who did not remotely represent what most researchers, let alone the best researchers, thought.

			Take the example of the late Stanford climate researcher Stephen Schneider, who later, like Holdren and Ehrlich, became a designated expert on catastrophic global warming. In the 1970s he was a designated expert on catastrophic global cooling.

			A New York Times piece in 1976 portrayed Schneider as “a young climatologist at the National Center for Atmospheric Research in Boulder, Colo., reflecting the consensus of the climatological community.”

			What was this consensus? Note the confidence of the following two passages:

			
				The climate is going to get unreliable. It is going to get cold. Harvest failures and regional famines will be more frequent.[10]

			

			And:

			
				Climatologists . . . can predict what temperature averages and extremes to expect over the next 10, 20, or 30 years. . . . And they are predicting greater fluctuations, and a cooling trend for the northern hemisphere.

			

			While Ehrlich’s, Holdren’s, and Schneider’s views in no way represented what most climate researchers thought, let alone what the best climate researchers thought, their catastrophic predictions were widely disseminated by the knowledge system—which often claimed they were based on a consensus of climate scientists.

			Here are some claims from the 1970s by trusted news institutions that today are warning us about catastrophic global warming:

			
					
					The Guardian, 1974: space satellites show new ice age coming fast[11]

				

					
					Newsweek, 1975: the cooling world: “Climatologists are pessimistic that political leaders will take any positive action to compensate for the climatic change, or even to allay its effects.”[12]

				

					
					The New York Times, 1978: international team of specialists finds no end in sight to 30-year cooling trend in northern hemisphere[13]

				

			

			The lesson of the global-cooling scare is the same as that of the predictions of mass climate death from global warming: our knowledge system is perfectly capable of falsely designating catastrophizers as speaking for all researchers, even when they do not represent most researchers whatsoever—meaning that it could easily be doing the same when it tells us that the “experts” today think fossil fuels should be eliminated to avert climate catastrophe.

			If our knowledge system just had a track record of catastrophizing climate cooling and climate warming, that would be enough to call it into extreme suspicion when it claims catastrophic warming today.

			But looking further at the track record of our knowledge system, we find that not only is it capable of catastrophizing fossil fuels’ side-effects and falsely promoting catastrophizers as spokespeople for all researchers, but it actually has a very strong tendency to do so.

			Our knowledge system’s track record on the side-effects of cost-effective energy consists of catastrophizing one side-effect of cost-effective energy after another, without admitting its problem let alone solving it.

			This includes catastrophizing fossil fuels’ side-effects in two other areas fossil fuels also were supposed to ruin but actually improved: resource availability and environmental quality.

			Catastrophizing Resources

			In addition to having a track record of catastrophizing fossil fuels in the realm of climate, our knowledge system also has a long track record of catastrophizing fossil fuels in the realm of resource availability.

			Throughout the 1960s and early 1970s the mainstream knowledge system prominently featured claims of a fossil-fueled resource depletion catastrophe made by seemingly impressive designated experts. The leader of this movement was Stanford University ecologist Paul Ehrlich, one of our knowledge system’s longest-standing designated experts.

			The movement’s basic argument was this: Humanity is consuming a lot of resources. This is largely caused by fossil fuel use, which enables us to consume far more resources than we otherwise would—by enabling us to mine for resources, drill for resources, and transport resources far more quickly than we once could. Our enormous resource consumption is unsustainable and will quickly end in disastrous shortages of numerous resources—including “nonrenewable” fossil fuels themselves—which will lead to mass suffering and death.

			Throughout the late 1960s and early 1970s, Ehrlich predicted that resource depletion, including fossil fuel depletion, plus an increasing population would lead to a “population bomb” and mass starvation unless dramatic government measures were taken.

			In 1971, Ehrlich said, “By the year 2000 the United Kingdom will be simply a small group of impoverished islands, inhabited by some 70 million hungry people,”[14] and in 1974, he wrote, “America’s economic joyride is coming to an end: there will be no more cheap, abundant energy, no more cheap, abundant food.”[15]

			Because it may seem impossible to believe that someone with such obviously wrong predictions was designated by the mainstream knowledge system as an expert we should listen to, I want to emphasize that Ehrlich was not only an expert; he was the expert on the negative side-effects of fossil fuel use and of mass consumption more broadly.

			Ehrlich was so popular and prestigious that Johnny Carson invited him onto his show over a dozen times—and, as I documented in chapter 1, he has been showered with praise and awards throughout his career.

			Another designated expert predicting catastrophic resource depletion at the time was the Club of Rome, a leading international think tank. In 1972, the Club released a multimillion-copy-selling book, The Limits to Growth, which declared that its state-of-the-art computer models had demonstrated that continued growth in consumption (which occurred) would have exceeded the available resources of gold, silver, copper, zinc, natural gas, and petroleum by today.[16]

			What actually happened?

			Fossil fuel use and other resource use increased, which “should have” led to an even faster decline of resources—especially fossil fuels themselves. But in fact the availability of fossil fuels and other resources dramatically increased.

			I’ll start with available fossil fuel resources.

			The graphs on the following pages show what has happened to “proved reserves,” a popular measure of fossil fuel resources. “Proved reserves” means the amount of coal, oil, or gas that is considered viable to produce given today’s technology, market conditions, and knowledge.[17]

			Let’s look at reserves from 1980 to the present for oil and gas, the fossil fuels we are traditionally afraid will run out. Coal is much easier to find and extract and is considered to be the fossil fuel least likely to run out. Notice how the more we consume, the more reserves increase.

			How did the designated experts get it 180 degrees wrong again?

			Once again they were catastrophizing—wildly overstating negative side-effects and ignoring benefits to falsely predict catastrophe.

			Let’s start with wildly overstating side-effects—in this case the significance of the depletion that would occur as we continued using fossil fuels.

			Catastrophizing designated experts wildly distorted how large fossil fuel use was relative to the amount of raw fossil fuel that exists in the Earth.

			They were seemingly unaware that ten-plus times more oil and gas, let alone coal, exist in the Earth than humanity has used in its entire history—meaning that imminent depletion was impossible.[18] Catastrophizing designated experts also ignored the fact that humanity keeps getting better at using fossil fuels to power the machines that enable us to transform more of the world’s massive stockpile of raw fossil fuels into usable fossil fuel “reserves.”

			
				FIGURE 2.3 More Oil Consumption, More Oil Reserves
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					Source: BP Statistical Review of World Energy

				
			
			For example, using fossil-fueled machines that “fracture” once-useless shale rocks, today’s oil and gas industry cost-effectively produces via fracking over a hundred billion gallons of oil a year that were in the past considered unavailable.[19]

			I call the phenomenon of transforming unusable raw materials into usable resources “resource mastery.” Just as designated experts ignored fossil fuels’ massive climate mastery benefits when predicting climate catastrophe, they also ignored fossil fuels’ massive resource mastery benefits when they predicted resource catastrophe.

			Just as fossil-fueled resource mastery led to more fossil fuels, it also led to more of every kind of resource being available—including the gold, mercury, silver, copper, zinc, natural gas, and petroleum the Club of Rome had predicted would have run out by now.

			FIGURE 2.4 More Natural Gas Consumption, More Natural Gas Reserves
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			Fossil-fueled machines made it possible to produce more of these resources as well as to produce more of everything else—including record amounts of food, which have made today’s world of nearly eight billion better fed than the world of 3.5 billion in the 1960s.[20]

			I stress again, as I did with climate, that the designated experts were catastrophizers, not that all researchers were.

			There were other experts in resources, such as MIT’s M. A. Adelman and University of Maryland’s Julian Simon, who predicted correctly that fossil fuel resources and other resources would expand. But just as with climate, the mainstream knowledge system chose to designate the catastrophizers as experts. (This was not due to their superior qualifications—while Adelman and Simon were resource economists, Paul Ehrlich’s primary background was in the study of butterflies. I will explain what it is due to in chapter 3.)

			Catastrophizing Environmental Quality

			Not only does our knowledge system’s track record consist of catastrophizing fossil fuels’ side-effects in the realm of climate (warming and cooling) and resources, when fossil fuels actually improved those areas, its track record also includes catastrophizing still another area that fossil fuels improved: environmental quality.

			In the 1960s and 1970s, while our knowledge system, featuring impressive-seeming designated experts, was telling us that fossil fuels were going to run out very soon, it was also telling us that continuing mass fossil fuel use (if fossil fuels did not immediately run out) would cause an ever-more-polluted and unhealthy environment, with catastrophic declines in air and water quality.

			Ehrlich predicted in 1970 that worsening “air pollution . . . is certainly going to take hundreds of thousands of lives in the next few years alone.”[21]

			Ecologist Kenneth Watt, another designated expert, predicted, “At the present rate of nitrogen buildup, it’s only a matter of time before light will be filtered out of the atmosphere and none of our land will be usable.”[22]

			Such catastrophic claims were broadcast and repeated by trusted news sources.

			The mainstream publication Life magazine reported in January 1970 that, because of particles emitted into the air by burning fossil fuels, “Scientists have solid experimental and theoretical evidence to support . . . the following predictions: In a decade, urban dwellers will have to wear gas masks to survive air pollution. . . . By 1985 air pollution will have reduced the amount of sunlight reaching earth by one half.”[23]

			The story was the same in the realm of water quality. According to Ehrlich in 1970: “The oceans will be as dead as Lake Erie in less than a decade.” And “America will be subject to water rationing by 1974.”

			Given that fossil fuel use increased following these predictions, environmental quality around the world should have gotten catastrophically bad—something that Ehrlich said could not be prevented by mere pollution-control technology: “Pollution control is like prescribing aspirin for a patient who has cancer.”[24]

			But just as climate safety and resource availability increased as fossil fuel use increased, so did environmental quality in most of the world.

			Let’s look first at water quality.

			While our knowledge system warned that the pollution side-effects of fossil fuel use would make water worse and worse, in fact, water quality has gotten far better around the world—thanks in large part to fossil fuels.

			While fossil fuels can certainly contaminate water, human ingenuity makes us better and better at producing more fossil fuel energy with less pollution (more on that in a moment). Thus predictions that water-pollution problems from fossil fuels would be worse and worse were just wrong.

			That said, the most significant way in which fossil fuels have contributed to improving water quality is not the decline in their own water pollution but rather their use in producing unprecedented amounts of clean water around the world.

			Just as fossil-fueled machine labor increases the safety of climate and the availability of resources, so it improves water quality. Expanded fossil fuel use has powered the construction and operation of water-pumping systems that can bring water from where it is to where it’s needed, and water-purification systems that can transform dirty water into drinkable water.

			Once again, in the case of water, the designated experts catastrophized fossil fuels’ side-effects by wildly overstating the negative side-effects themselves and by ignoring fossil fuels’ environmental mastery benefits.

			Now let’s look at air quality.

			On the following page are measurements from the EPA of six major air pollutants. As fossil fuel use goes up, they go down.

			What happened? Ingenious human beings figured out ways to produce more fossil fuel with less pollution—that is, to reduce the side-effects of fossil fuels through environmental mastery.

			We know that there are places, such as many parts of China, that have high levels of smog. But the track record of the rest of the world indicates that this can be corrected, as appropriate, while using ever-increasing amounts of fossil fuel. I say “as appropriate” because when pollution control costs money, it makes sense that people in poorer countries will choose to have more pollution if that means they will also have more food, clothing, shelter, sanitation, and medical care.

			
				FIGURE 2.5 U.S. Air Pollution Goes Down Despite Increasing Fossil Fuel Use
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			One other respect in which fossil fuels have led to improved air quality is in replacing dirtier fuels, namely the wood and animal dung that dominate the poorest parts of the world. Because everyone needs energy for heating and cooking, and wood and dung, often burned indoors, are usually the sources people default to, the use of fossil fuels to replace wood and dung has improved air quality for hundreds of millions of people. Expanding fossil fuel use is a major reason why the World Bank statistic “access to clean fuels and technologies for cooking” increased from 49 percent of the world in 2000 to 59 percent in 2016.[25] That’s some 750 million people who now breathe far cleaner air—yet another ignored benefit of fossil fuel use.

			There is an undeniable pattern here. On climate, on resources, and environmental quality, our knowledge system’s track record on fossil fuels’ environmental side-effects is consistent catastrophizing: wildly overstating the negative side-effects, and ignoring the environmental mastery benefits that can neutralize or even overwhelm them—to the point that it predicts utter catastrophe, and the reality turns out to be a dramatic improvement in life.

			And it gets even worse. Our knowledge system also has a track record of catastrophizing the side-effects of the most promising long-term alternative to fossil fuels, nuclear energy, engaging in even more brazen distortions of science than it has used with fossil fuels—suggesting that its hostility toward cost-effective energy as such will drive it to catastrophize with even the scantest of evidence.

			Catastrophizing Nuclear Energy

			In the previous chapter I observed that our knowledge system’s consistent support of energy elimination policies while ignoring the massive benefits of cost-effective energy can be explained only by some hostility to cost-effective energy as such—and that hostility could very well drive our knowledge system to overstate the negative side-effects of fossil fuels going forward. Now that we have seen our knowledge system come up with four different 180-degree-false catastrophes for ultra-cost-effective fossil fuel energy—catastrophic global warming, global cooling, resource depletion, and pollution—it seems definitive that our knowledge system’s hostility toward cost-effective energy will drive it to consistently overstate the negative side-effects of fossil fuels and other forms of cost-effective energy via catastrophizing.

			But if there was any doubt about this, our knowledge system’s track record of catastrophizing nuclear energy removes it.

			Nuclear energy, as I mentioned in the last chapter, has historically been the most promising competitor to fossil fuels. Like fossil fuels, it involves a naturally stored, concentrated, and abundant source of energy.

			It has already produced relatively low-cost, extremely reliable electricity around the world. It has shown promising applications for industrial-process heat and heavy-duty transportation.

			And it emits no air pollution or CO2 and has the best safety track record of any form of energy.[26]

			Nuclear’s remarkable cleanliness and safety flow from the basic, well-established nature of nuclear energy production. The radioactive material involved, usually uranium-235, produces very high levels of heat in very small spaces without burning. It produces amounts of radiation that are far from harmful to human beings outside the reactor. In fact, higher amounts of radiation than human beings right outside a nuclear reactor are exposed to may even be slightly beneficial (just as moderate amounts of sunlight, a form of radiation, are beneficial to humans). And the nuclear material literally cannot explode.

			Nuclear plants can “melt down” (overheat) if they are not cooled properly, but even in worst-case scenarios the nonexplosive nature of nuclear means there is ample time to react and avoid dangerous radiation. This is why in the civilized world there are zero documented deaths from nuclear radiation from commercial reactors. Zero!

			And yet most of us think of nuclear energy as very dangerous—because our knowledge system has catastrophized it despite not a shred of plausibility from the fields of nuclear science or engineering. It has done this above all by distorting the issue of nuclear radioactivity.[27]

			Absent proper safety technology, human exposure to large amounts of radioactivity can lead to radiation poisoning or, in the longer term, cancers. At the same time, below a certain threshold, radioactivity is not harmful; we ourselves are radioactive and emit radioactivity. But the mainstream knowledge system has long portrayed radioactivity as inherently deadly—so when we hear about seemingly large amounts of radiation coming from, for example, the Fukushima accident, it sounds scary—even though the amount is not enough to cause anyone to die when the radiation occurs (from radiation poisoning) or in the future (from cancer).

			The catastrophizing of nuclear is particularly notable because unlike the issue of CO2 emissions, where the effects are extremely hard for current science to accurately predict, the science of nuclear energy’s side-effects is straightforward.

			I have never encountered any actual researcher in nuclear science who treats nuclear energy as anything resembling the catastrophic danger we are taught to think of it as.

			And yet our knowledge system’s disseminators have for decades portrayed nuclear as uniquely dangerous, including designating as experts people who are not nuclear scientists—such as Erhlich, Lovins, and an extremely influential anti-nuclear scientist (but not a nuclear scientist) named Barry Commoner.

			This catastrophizing has had terrible consequences.

			Nuclear has been so successfully catastrophized by our knowledge system and designated experts that it is virtually criminalized. The extremely safe levels of radiation are treated as so dangerous that every aspect of building and operating nuclear plants is subject to endless costly “safety” equipment requirements and endless delays that make cost-effective nuclear almost impossible.

			For example, as of 2021, since the advent of the Nuclear Regulatory Commission in 1975, no new nuclear power plant in the U.S. has been conceived and completed.[28]

			Our knowledge system’s track record of catastrophizing nuclear makes clear two things:

			
					
					Our knowledge system definitely has some kind of hostility to cost-effective energy as such: nothing else can explain the consistency with which it (a) supports energy elimination policies while ignoring the massive benefits of cost-effective energy and (b) catastrophizes the side-effects of cost-effective energy.

				

					
					Our knowledge system’s capacity to catastrophize is so egregious that it is capable of catastrophizing the safest energy technology ever invented, including wildly misrepresenting the state of science to the point of contradicting every knowledgeable researcher in the field.

				

			

			What does this mean for our knowledge system’s current predictions of climate catastrophe? It does not mean that they are totally false; just because we have a catastrophizing knowledge system doesn’t mean that rising CO2 levels are not catastrophic. What our knowledge system’s consistent, anti-science catastrophizing of cost-effective energy does mean, though, is that its current predictions of climate catastrophe could be totally false.

			Our knowledge system has proven itself to be totally untrustworthy on every aspect of the question of fossil fuels, including its climate side-effects.

			We should assume that anything we hear from our knowledge system today about fossil fuels involves catastrophizing and that any designated expert we are told represents all experts is in fact a catastrophizer. Unless, that is, our knowledge system has acknowledged its terrible track record, identified the massive mistakes that led to it, and has taken steps to correct those massive mistakes.

			An Uncorrected Failure

			If today’s mainstream knowledge system functioned at all properly, it would acknowledge its own track record of catastrophizing the side-effects of fossil fuels as a crisis, eagerly seeking to understand the cause and then taking aggressive steps to correct it. Past designated experts who made horrendously wrong evaluations would be taken to task. Their errors would be acknowledged, analyzed, corrected, and apologized for. And the knowledge system would ask and answer the question of why it designated some of the worst thinkers in various scientific fields—the usually small minority of catastrophizers—as the “experts.”

			And there is some reason to expect this might be the case, especially where scientists are concerned.

			One of the virtues of science is that it is self-correcting. For example, the commonly accepted explanation for gastric ulcers revolved around stress, as well as too much acid in the stomach. But when scientist Barry Marshall empirically showed, using himself as a guinea pig, that the root cause of most ulcers was the helicobacter pylori bacterium, the medical community, which had previously shown resistance to Marshall’s hypothesis, began to adopt it with great results.

			We might expect that our designated experts, who are either scientists or closely allied with scientists, would acknowledge their errors and evolve.

			But looking at the history of these designated experts’ ideas, I have found no soul-searching by these experts. Instead, I have found evasions about their track records and even repeated claims of vindication, including the lie that they were basically right or even that “it’s worse than we thought.”

			In 2012, James Hansen penned an op-ed for The Washington Post where he announced, “Climate change is here—and worse than we thought.”[29] After patting himself on the back for having warned us “of the kind of future that climate change would bring to us and our planet,” he declared, “I have a confession to make: I was too optimistic.”

			This is the same James Hansen who publicly overpredicted warming by more than a factor of three.

			According to Bill McKibben in 2009, “Every time we thought we understood something about climate, the truth has turned out to be worse than we thought.”[30] And seven years later, “The numbers on global warming are even scarier than we thought.”[31]

			This is the same Bill McKibben who wrote in 1989 that “a few more decades of ungoverned fossil-fuel use and we burn up, to put it bluntly” and “the choice of doing nothing—of continuing to burn ever more oil and coal—is not a choice, in other words. It will lead us, if not straight to hell, then straight to a place with a similar temperature.”[32]

			It is beyond disappointing that these individuals were unwilling to admit the scope of their errors—and it is to their permanent discredit.

			When designated experts make 180-degree-wrong predictions and fail to acknowledge their failure, it is the job of the broader knowledge system, especially disseminators such as leading newspapers, to reject them and designate far better experts—as well as to analyze the knowledge system’s own failures in elevating these catastrophizers.

			But our knowledge system has not rejected its failed experts, nor acknowledged its failure in elevating them. Instead, it has lionized them and elevated them to greater heights.

			For example, John Holdren became chief science adviser to President Barack Obama. Bill McKibben is called “the nation’s leading environmentalist”[33] because he leads environmental policy around the world. Paul Ehrlich is still one of the most influential environmental thinkers in the world.

			Thus our knowledge system not only has a track record of catastrophizing the side-effects of cost-effective energy; it has an uncorrected track record of doing so.

			Which means it is guaranteed to catastrophize the side-effects of fossil fuels going forward—in addition to ignoring fossil fuels’ massive, life-or-death benefits.

			Which is a prescription for absolutely catastrophic policies.

			Deadly Prescriptions

			In this chapter and the last, I have demonstrated that the knowledge system giving us the alleged “expert” guidance to rapidly eliminate fossil fuels consistently ignores the massive, life-or-death benefits of cost-effective energy and has an uncorrected track record of consistently catastrophizing the side-effects of cost-effective energy.

			This means that our knowledge system is 100 percent capable of calling for the rapid elimination of fossil fuels even if continuing fossil fuel use would be an enormous benefit, rising CO2 levels would continue to be completely masterable, and therefore rapid elimination of fossil fuels would be totally unnecessary and totally catastrophic for billions.

			I believe this, not only because it follows logically from the nature of our knowledge system, but also because many of our knowledge system’s long-standing designated experts have a track record of doing just that: calling for rapid elimination of fossil fuels decades ago when we can be certain it was unnecessary and would have been catastrophic for billions.

			Recall that today there are billions of people who use virtually no energy and therefore live lives of manual labor and poverty.

			As bad as that is, the situation in the 1970s, ’80s, and ’90s was far worse. For example, as recently as 1980 energy use was half of what it is today and extreme poverty—living on less than $2 a day—was four times more common, afflicting over 40 percent of the world’s population.[34]

			At a time when energy was even more desperately needed than today, designated experts still called for dramatic cuts that would necessarily have disempowered billions.

			For example, Paul Ehrlich wrote in 1971: “Power companies should be forbidden to encourage people to use more power. Power is much too cheap. It should certainly be made more expensive.”[35]

			In 1998 Bill McKibben endorsed a scenario of outlawing 60 percent of fossil fuel use to slow catastrophic climate change, even though that would mean, in his words, that

			
				each human being would get to produce 1.69 metric tons of carbon dioxide annually—which would allow you to drive an average American car nine miles a day. By the time the population increased to 8.5 billion, in about 2025, you’d be down to six miles a day. If you carpooled, you’d have about three pounds of CO2 left in your daily ration—enough to run a highly efficient refrigerator. Forget your computer, your TV, your stereo, your stove, your dishwasher, your water heater, your microwave, your water pump, your clock. Forget your light bulbs, compact fluorescent or not.[36]

			

			In the past, as today, designated experts expressed little concern about losing the massive, life-or-death benefits that fossil fuels provide. In fact, some explicitly argued that energy wasn’t that important—that we were already using too much of it anyway.

			A 1975 opinion piece by Holdren titled “Too Much Energy, Too Soon, a Hazard” explained: “The United States is threatened far more by the hazards of too much energy, too soon, than by the hazards of too little, too late.”[37]

			In 1977 Amory Lovins explained that we already used too much energy. And in particular, the kind of energy we least needed was . . . electricity, which became the foundation of the digital revolution: “[W]e don’t need any more big electric generating stations. We already have about twice as much electricity as we can use to advantage.”[38]

			Sometimes the designated experts would also, as they do today, dismiss concerns about energy deprivation by making flimsy claims that solar or wind, despite being a small minority of energy, could somehow rapidly replace fossil fuels.

			For example, Lovins, who today argues that solar and wind can easily replace fossil fuels, wrote in 1976: “Recent research suggests that a largely or wholly solar economy can be constructed in the United States with straightforward soft technologies that are now demonstrated and now economic or nearly economic.”[39]

			But claims like Lovins’s proved to be baseless.

			While many countries wanted solar and wind, and in fact used a lot of their citizens’ money to pay for solar and wind, no one has yet come close to figuring out cost-effective ways to take sunlight and wind, which are dilute and intermittent forms of energy, and turn them into low-cost, on-demand energy for a versatile array of machines on a global scale.

			Thus, the calls of designated experts to rapidly restrict or eliminate fossil fuel use were necessarily calls to rapidly restrict or eliminate energy use as such—in order to avoid supposed catastrophes in climate, resources, and environmental quality, which turned out to be areas that fossil fuels made far better.

			We can now be certain that rapid fossil fuel elimination policies would have been catastrophic for billions of people—prematurely ending billions of lives, preventing the decrease of extreme poverty, and causing an incalculable amount of suffering.

			Remember we’re talking about a world before China, India, and others used enormous amounts of fossil fuels to industrialize and lift literally billions out of poverty.

			Policies to rapidly eliminate fossil fuel use back then would certainly have stopped the computer and internet revolutions and certainly prevented billions of people from lifting themselves out of poverty. Billions more would be in the situation of the mother in The Gambia who has to watch her premature baby die because there is no reliable electricity for an incubator.

			Today we are told to “listen to the scientists”—which really means, listen to our knowledge system, especially its energy-opposing, benefit-ignoring, side-effect-catastrophizing designated experts.

			When I learned about the true track record of our designated experts’ prescriptions, I had the thought: I’m so glad the world didn’t “listen to” these experts to anywhere near the extent the designated experts wanted. The world has not, after all, rapidly eliminated fossil fuel use since the 1970s—it has nearly doubled it.

			Which raises the question: What prevented our designated environmental experts’ catastrophic fossil fuel policies, for the most part, from being implemented—and can we expect that same protection from potentially catastrophic “expert” policies today?

			Our Missing Protection

			What prevented our designated experts’ terrible energy elimination policies, for the most part, from being implemented?

			A factor that is, unfortunately, no longer in place: they were substantially marginalized by a mainstream knowledge system that, unlike today, placed significant value on cost-effective energy.

			As I discussed in the previous chapter, today’s designated experts on what to do about fossil fuels are overwhelmingly called “environmental experts”—which in practice means their focus is on human beings’ negative environmental impacts, especially the negative side-effects of fossil fuels.

			In the 1970s, ’80s, and ’90s, as we have seen, benefit-ignorers and catastrophizers were very inaccurately designated as the environmental experts. But unlike today, the knowledge system didn’t only consult “environmental experts” when it came to fossil fuels, it also consistently consulted experts on energy economics—who knew well that there would be catastrophic consequences to rapidly restricting fossil fuel use.

			The knowledge system didn’t make addressing the alleged catastrophes that designated environmental experts predicted, such as catastrophic climate change, top public priorities.

			The biggest issue that designated environmental experts raised was air and water pollution, which became a top priority in the 1970s, but it was handled largely in a much more pro-fossil fuel, pro-technology way than the designated environmental experts wanted it to be.

			To be clear, energy-opposing, benefit-ignoring, side-effect-catastrophizing designated environmental experts have had extremely significant influence already in restricting fossil fuel use. For example, internationally there are many bans on fracking, a process for extracting oil and gas from shale rock that has revolutionized U.S. energy production and could be used far more to extract oil and gas around the world.

			Domestically, over the last decade, mandates of “renewable” energy have driven up U.S. electricity prices even as the prices of natural gas and coal—the basis of most electricity generation—fell significantly.[40]

			So while the designated environmental experts have had major policy influence to slow the growth of fossil fuel use around the world, they did not come close to determining the overall energy policy of the U.S. and other nations—because they were counterbalanced by energy experts and more broadly by a knowledge system that placed significant value on energy.

			Today, the situation is much, much different. As we have seen, our knowledge system’s ignoring of the benefits of cost-effective energy is so severe that designated environmental experts are considered the only relevant experts—they are “the scientists” we are supposed to listen to, not energy experts.

			The knowledge system as a whole has been overtaken by the horrific approach to evaluating energy that was previously relegated to our designated environmental experts: supporting energy elimination policies while ignoring the massive, life-or-death benefits of cost-effective energy and catastrophizing its side-effects.

			Thus, while in the 1970s, ’80s, and ’90s the disastrous anti-fossil fuel proposals of benefit-ignoring, side-effect catastrophizing designated environmental experts—proposals that would have prematurely ended billions of lives—were mostly mitigated by the knowledge system’s valuing of energy, that protection is now missing in the mainstream knowledge system.

			We can see this today in the fact that our designated environmental experts are the number one shapers of energy policy. For example, the fossil fuel elimination policies of going “net zero,” “fossil free,” and “100 percent renewable” were just a decade ago considered idealistic if not crackpot policies most prominently advocated by designated expert Bill McKibben and his organization, 350.org. Today they are the dominant policy idea in the world. The significant value our knowledge system once placed on cost-effective energy—our protection from energy-opposing, benefit-ignoring, side-effect catastrophizing designated experts—no longer exists.

			Which means it’s entirely possible that our knowledge system is taking us in just as unnecessary and catastrophic a direction as designated environmental experts wanted to take us decades ago—toward fossil fuel elimination policies, justified by catastrophizing masterable side-effects, that shorten billions of lives, prevent billions from emerging from poverty, and thwart progress around the world.

			It also means that, unless we are able to escape the systemic problems of our knowledge system, we will be totally clueless as to what the right path forward on fossil fuels is.

			To address these problems, we need to understand what causes them.

			Understanding Both Our Knowledge System’s Energy Failure and Ours

			We have seen that our knowledge system has become anti-energy and dysfunctional to the point that it consistently seeks to eliminate cost-effective energy while ignoring its massive benefits, and that it consistently catastrophizes the side-effects of cost-effective energy.

			What has caused this terrible state of affairs?

			One explanation we can rule out is factual ignorance.

			The leaders of our knowledge system, especially our designated experts, have all been exposed to myriad facts that should make them realize their approach to evaluating energy is drastically wrong.

			These include:

			
					
					Facts about the massive benefits of cost-effective energy to human flourishing—including its massive benefits to areas of concern such as: safety from climate, environmental quality, and resource availability

				

					
					Facts about the desperate lack of cost-effective energy around the world

				

					
					Facts about the knowledge system’s track record of promoting false catastrophe predictions over and over

				

					
					Facts about our designated experts’ track record of deadly energy prescriptions

				

			

			If factual ignorance can’t explain our knowledge system’s energy failure, could the explanation be ignorance of method? Could it be that our knowledge system’s leaders, including designated experts, are not aware that one should not support the elimination of a massive value while ignoring its benefits? Are they not aware that it’s improper to catastrophize the side-effects of something, including to ignore the ways in which human ingenuity can master those side-effects?

			Of course not.

			Any highly educated person knows these things. For example, no one thinks it’s a good idea to oppose antibiotics without considering their massive, life-or-death benefits or to engage in catastrophizing of antibiotics. Yet this approach is exactly what happens with fossil fuels—only worse, because unlike antibiotics, fossil fuels’ benefits clearly have an enormous ability to neutralize and overwhelm their own negative side-effects, including climate side-effects.

			If ignorance of facts or of proper methods of evaluation cannot explain our knowledge system’s support of energy elimination policies, its ignoring of benefits, and its catastrophizing of side-effects, what can?

			Before I answer this question, let me make it even more difficult and urgent by asking a question that was uncomfortable for me and may be uncomfortable for you, as well: Why do so many of us engage in many of the same irrational methods of evaluation as our knowledge system when we should know better?

			Take the issue of supporting the elimination of fossil fuel use while ignoring its benefits—including the benefits to the billions of people who lack cost-effective energy. I’ll use myself as an example. Why, for so long, before I studied energy and the issue hit me over the head, did I not think about the billions of people who lacked energy and might enormously benefit from fossil fuels? Of course I, like most people, knew that the world has a lot of poor people, and that poverty is in some way connected to a lack of things that use energy—like factories and hospitals and grocery stores and refrigerators and automobiles. Yet that issue was nowhere near top of mind when I heard proposals to rapidly eliminate fossil fuel use.

			Another area of cost-effective energy’s benefits in general, and fossil fuels’ benefits in particular, that I ignored when I should have known better was fossil fuels’ climate mastery benefits. Why, when thinking about what to do about potentially catastrophic climate change, did I not think about the fact that clearly we human beings are really good at protecting ourselves from climate danger compared to the past—and that clearly climate protection involves using a lot of energy and machines—so that fossil fuels could potentially prevent major climate danger, and eliminating fossil fuels could actually increase climate danger?

			Whether or not my specific examples resonate with you, I think most of us, if we reflect, can see that we ourselves engage in, or at least are way too tolerant of, our knowledge system’s irrational method of supporting the elimination of fossil fuels while ignoring their benefits.

			Or take our knowledge system’s consistent catastrophizing of side-effects. I’ll again use myself as an example. Why was I, before learning the full history of catastrophizing made the issue unavoidable, inclined to believe catastrophe predictions even though I knew, as most of us know, that many of these catastrophe predictions have come false? Why was I inclined to trust the institutions that kept publicizing these predictions and never seemed to apologize when they were wrong or reflect on what led them to be wrong? Why did catastrophe predictions often feel right? So much so that even if catastrophic climate change predictions or catastrophic resource depletion predictions or catastrophic pollution predictions have come false in the past, it feels like they have to come true sooner or later.

			Again, I think most of us upon reflection can see that we, like our knowledge system and designated experts, have a tendency to engage in catastrophizing, or at least to be sympathetic to and tolerant of it.

			Finally, if most of us were not at least sympathetic to the mainstream knowledge system’s irrational methods of evaluation, we would have already rebelled against this system’s treatment of fossil fuels. We wouldn’t continue to choose to use it as our primary gateway to expert knowledge—and yet most of us do.

			So, the urgent question to answer is not just: “What is going wrong with our energy-opposing, benefit-ignoring, side-effect catastrophizing knowledge system?” but also “What is going wrong with the rest of us—the consumers and to a significant degree the emulators of our knowledge system?”

			If we can’t understand the underlying cause of why our knowledge system is engaging in irrational methods of evaluating energy when it should know better, and why we ourselves are susceptible to those irrational methods of evaluation when we should know better, then we are not going to be able to fix these problems. Which means that as a species we are absolutely going to make some terrible, and potentially catastrophic, energy policy decisions, and that as individuals there is no way we are going to be able to identify what the right path forward on fossil fuels is, including finding experts who are not compromised by whatever is causing our knowledge system’s energy failure.

			So, what does explain our knowledge system’s—and our—energy failure if ignorance can’t? What is the underlying cause that needs to be corrected?

			The answers lie in the subject that is considered the least practical, but that I chose for my profession because I consider it the most practical: philosophy.
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			The Anti-Impact Framework

			An Anti-Human Moral Goal and Standard

			We ended the last chapter with a crucial question, a question that we need to answer in order to identify the right path forward on fossil fuels, including to identify the expert sources we need to identify that path.

			The question was: How has our knowledge system come to be so anti-energy and so dysfunctional that it engages in two irrational methods of evaluation when it should know better? These two methods are: (1) to consistently support the elimination of cost-effective energy sources while ignoring their massive, life-or-death benefits and (2) to consistently catastrophize the negative side-effects of cost-effective energy—wildly overstating or overpredicting their magnitude and ignoring our ability to master them (especially using cost-effective energy). And a crucial aspect of this question is: Why do we, our knowledge system’s consumers, ourselves engage in, or at least not oppose, these irrational methods of evaluation when we should know better?

			If we can answer this question, we can understand the underlying causes of our knowledge system’s and our own irrational methods of evaluation, take steps to correct that cause, and have a good chance at identifying a path forward on fossil fuels that will be beneficial to humanity instead of the likely mass-destructive path that our unchallenged knowledge system is leading us down.

			Let’s start with the first irrational method of evaluation. Why does our knowledge system support the elimination of fossil fuels and other forms of cost-effective energy while ignoring their massive, life-or-death benefits to billions of people?

			As I have discussed, supporting the elimination of cost-effective energy while ignoring its benefits cannot be explained by ignorance of facts (leaders of our knowledge system have been exposed to many facts about the value of cost-effective energy to human flourishing), and it certainly cannot be explained by pleading ignorance that this is an irrational method of evaluation—everyone knows you should not support the elimination of something without first considering its benefits.

			So what can explain it?

			The same thing that has caused people throughout history and today to support anti-human policies, even when they have the factual and methodological knowledge to know that they are supporting anti-human policies: their primary moral goal is anti-human.

			The issue of one’s primary moral goal is a crucial one in philosophy that we are almost never taught to think about, yet it shapes our evaluations to an almost unimaginable degree.

			Whenever we are evaluating what to do about something, whether fossil fuels or antibiotics or the use of animals for medical research, there is a primary moral goal at work—something that takes precedence over everything else—that serves as our primary standard of evaluation.

			Consider the evaluation of animal testing for medical research.

			Is animal testing for medical research good?

			Most people, including me, believe that the answer is yes. Why? Because while we have no desire to make animals suffer, we prioritize the countless lives that animal testing saves. Why? Because our primary moral goal in this context is some version of “advancing human flourishing”—increasing the ability of human beings to live long, healthy, fulfilling lives—not “preventing animal suffering and death.” That primary moral goal serves as the standard by which we evaluate animal testing for medical research as good.

			But note that while most people support animal testing for medical research, millions of people worldwide evaluate as immoral any kind of testing of animals. Some of these people are ignorant of the facts. But many are not. There are scientists who evaluate animal testing as immoral even though they know it has been very beneficial to human life.

			Why? Because they believe that a higher moral goal and standard than saving the lives of human beings from disease is the moral goal and standard of animal equality. The basic idea of animal equality is that it is morally wrong for human beings to interfere with and, above all, to kill other animals.

			To the extent one’s primary goal is animal equality one will be morally driven to eliminate all human impacts on animals, including human-benefiting impacts such as the use of animals for medical research.

			The lesson here is that an anti-human goal and standard can cause people to pursue anti-human policies—even when they have the factual and methodological knowledge to know that they are pursuing anti-human policies.

			This lesson, I believe, explains many of the times in history when human beings, including whole knowledge systems, who should have known better, supported and enacted viciously anti-human policies—such as slavery, racism, religious dictatorship, communism, and Nazism.

			For example, Nazi Germany (which enjoyed widespread support by the German knowledge system) supported the extermination of Jews, not because it was unaware that extermination would kill many people, but because its goal and standard was the opposite of human flourishing: the triumph of one group of people, Aryans, and the subjugation of Jews and other non-Aryan groups.

			One instructive feature of anti-human goals is that they often win widespread adoption by being disguised as somehow pro-human.

			There are two basic means of disguising anti-human goals.

			One way is to falsely portray the anti-human goal or policy as pro-human via vague, misleading terminology. For example, animal equality is often advocated for by using the vague and misleading term “animal welfare.” Animal welfare can mean both (1) pro-human concern with the welfare of animals, such as opposition to unnecessary cruelty (which, as an animal-lover, I certainly have) and (2) anti-human concern with the welfare of animals, such as the animal-equality opposition to testing them for medical research. Many people embrace “animal welfare,” thinking that they’re just embracing opposition to unnecessary cruelty, but end up in practice supporting the whole animal-equality agenda, including opposition to animal testing for medical research.

			The other means of disguising anti-human goals is to spread false, pseudoscientific assumptions that make anti-human goals seem benign or pro-human. In the realm of opposing animal testing, this takes the form of the claim that animal testing is never actually valuable for research—which makes this claim seem as if there’s no human cost to opposing animal testing for medical research. Racist movements often make use of the spread of false, pseudoscientific assumptions, telling their followers that killing or subordinating non-preferred races is not anti-human because those other races have somehow been scientifically proven to be “inferior” and therefore not truly human.

			Is an anti-human goal and standard, perhaps disguised through vague terminology and false, pseudoscientific assumptions, at work within our knowledge system’s (and our) support of anti-human energy elimination policies?

			One particularly compelling piece of evidence that this is exactly what is going on is our knowledge system’s evaluation of fossil fuels’ effects on the world so far.

			Regardless of what you believe about the impacts of rising CO2 levels on the planet’s future, if you are knowledgeable about the state of the world today, you must acknowledge that more human beings are flourishing than at any point in history—and if you’re at all knowledgeable about the ways fossil fuels power our world, you must recognize the use of these fuels as a major contributor to our unprecedented level of human flourishing.

			This positive evaluation of the world and of fossil fuels’ role in it should hold, even if you believe that rising CO2 levels will lead to such negative climate impacts that they will overwhelm our fossil-fueled climate mastery abilities and the benefits of fossil fuels to every other aspect of life. Such a view would be expressed something like this: “Fossil fuels have made the world a better and better place to live, including a place where we are far safer from climate—but tragically, in the future, their negative side-effects will be so adverse that it’s worth depriving billions of people of fossil fuels’ massive benefits.”

			That would at least be a coherent claim.

			But today’s knowledge system, especially its designated experts, does not acknowledge this at all. Revealingly, it treats today’s world, including climate, as being in a horrible state due to fossil fuels—whose benefits it portrays as having already been overwhelmed by negative side-effects. It talks about how fossil fuels have “destroyed” our environment and “destroyed” our climate via the impacts of fossil fuels.

			For example, António Guterres, head of the UN, has said “our war on nature has left the planet broken” and “the consequences of our recklessness are already apparent in human suffering,” including “towering economic losses.”[1]

			And yet, factually, this planet has been afflicted by far less human suffering than ever—including far less suffering from climate danger—and we have experienced not “towering economic losses” but unprecedented economic gains.

			Our knowledge system’s evaluation of today’s world as terrible because of fossil fuels gives us every reason to believe that its goal and standard of evaluation is not advancing human flourishing but rather some anti-human goal and standard, likely disguised by vague, misleading terminology and/or false, pseudoscientific assumptions.

			And if we look carefully for a common moral goal behind our knowledge system’s support of energy elimination policies, that’s exactly what we find.

			Eliminating Human Impact

			Once we are aware of the phenomenon of anti-human goals and standards driving anti-human policies, we can be on the lookout for them. Is there a common, driving goal for all the forms of energy elimination policies our knowledge system supports, such as opposition to fossil fuels, nuclear power plants, hydroelectric dams, and solar and wind projects?

			Absolutely there is. Observe that whether the opposition is to fossil fuels, nuclear, hydro, or solar and wind, there is always one type of reason given that points to the primary moral goal and standard at work. The reason is: the significant impact the source of energy has on the rest of nature.

			Fossil fuels significantly impact nature with CO2.

			Nuclear significantly impacts nature with radiation and long-lasting waste.

			Hydro significantly impacts nature by interfering with free-flowing rivers.

			Solar and wind significantly impact nature with mass mining, large land use, and interference with myriad species.

			When we hear one of these arguments that a source of energy significantly impacts nature and should therefore be opposed, it’s easy to assume that the impact on nature is primarily opposed because it’s bad for humans—and thus that the primary goal is to advance human flourishing.

			This is most plausible in the case of fossil fuels and CO2, which, even if you acknowledge has been consistently catastrophized so far, is legitimate to be concerned about going forward from a human flourishing perspective as CO2 levels rise.

			But observe that in all the other instances of energy opposition there is not even the plausibility of the level of threat to our future that rising CO2 levels supposedly pose, often called an “existential threat.”

			The radiation in the case of nuclear is trivial, and the waste has been safely managed for generations. And arguing against vital hydroelectric projects in the name of free-flowing rivers, or arguing against solar projects in the name of not displacing desert tortoises is clearly not focused on human flourishing—not when the benefit that is being destroyed is as vital as energy.

			The same is true for many other impacts on the rest of nature that have no clear adverse effects on humans but are treated with moral urgency, such as changes in polar bear habitats or diversions of caribou in Alaska by oil operations.

			The impacts of energy projects do not remotely threaten the existence of these species. In fact, polar bear populations have been growing fast. Yet there is still a moral urgency to stop energy projects so as not to impact non-threatened species.

			Thus, the consistent thread in opposing the impacts of energy on the rest of nature is not that they harm human flourishing but simply that they impact the rest of nature as such—which is considered intrinsically wrong and therefore in need of elimination.

			In other words, eliminating human impact, not advancing human flourishing, is the primary moral goal driving our knowledge system in the realm of energy—and, as we will see, in many other areas.

			Let’s be clear: eliminating human impact is an anti-human moral goal.

			Human beings survive and flourish by impacting nature. To live at anywhere near our current level, we need to massively transform—impact—nature.

			This includes impacting nature massively to produce energy—every form of energy involves extensive mining of materials, processing of materials, transportation of components, land use, etc. And it includes impacting nature massively to use energy for productive purposes—such as engaging in modern agriculture, building irrigation systems, and building sturdy and resilient buildings.

			To have as our goal the elimination of human impact is to fundamentally oppose the productive transformation of nature that human life requires.

			From a human flourishing perspective, we embrace massive, pro-human, productive impacts on nature, such as building homes, roads, and factories. We want to eliminate or minimize only anti-human, self-destructive impacts on nature, such as pollution or the needless destruction of the most beautiful parts of nature.

			Massively impacting nature is a crucial part of achieving every human goal, including a healthy environment (which requires fighting many “natural” forms of waste and pests) and enjoying the outdoors (which requires enough productivity to free up time to enjoy the outdoors and to acquire transportation to the outdoors).

			The goal of eliminating human impact is thus opposed to every aspect of human life, including the environmental aspects we positively and falsely associate it with.

			The goal of eliminating human impact and especially its anti-human nature are not usually made explicit by our knowledge system—but sometimes they are, especially in the comments made by our designated experts.

			For example, Bill McKibben in his landmark book The End of Nature writes that our goal should be a “humbler world,” one where we have less impact on our environment and “human happiness would be of secondary importance.”[2]

			What is of primary importance? Eliminating our impact on nature. “Though not in our time, and not in the time of our children, or their children, if we now, today, limited our numbers and our desires and our ambitions, perhaps nature could someday resume its independent working [emphasis added].”[3]

			Thus, nature’s “independent working” comes before human life.

			A favorable Los Angeles Times review of McKibben’s book by biologist David M. Graber, explained some implications of McKibben’s position:

			
				McKibben is a biocentrist, and so am I. We are not interested in the utility of a particular species or free-flowing river, or ecosystem, to mankind. They have intrinsic value, more value—to me—than another human body, or a billion of them. Human happiness, and certainly human fecundity, are not as important as a wild and healthy planet. . . . Until such time as Homo sapiens should decide to rejoin nature, some of us can only hope for the right virus to come along.[4]

			

			These cases of explicitly naming our primary moral goal as eliminating human impact and especially of acknowledging its anti-human nature are relatively rare. If this goal and its anti-human nature were routinely made explicit, it would not be adopted by most people.

			But it is adopted to a significant degree by most people and certainly by our knowledge system in the disguised form of vague, seemingly pro-human terms like “going green,” “minimizing environmental impact,” “protecting the environment,” and “saving the planet.”

			These terms seem to imply actions that do not eliminate all types of human impacts, but rather only unnecessary, human-harming impacts, such as unnecessary pollution or destruction of natural beauty.

			But in practice they absolutely do mean eliminating all types of human impacts—including the vast majority of human impacts that are beneficial to human flourishing.

			For example, in practice, “going green,” “minimizing environmental impact,” “protecting the environment,” and “saving the planet” mean objecting to crucial industrial projects, from power plants to dams to apartment complexes, on the grounds that some plant or animal will be affected, plants and animals that take precedence over the human animals who need or want the projects. “Going green,” “minimizing environmental impact,” “protecting the environment,” and “saving the planet” also in practice mean doing less of anything machine-related, from driving to flying to using a washing machine or dryer.

			These vague goals, which in practice mean “eliminating human impact,” are constantly used to oppose and stop productive impacts on nature—including, of course, all different forms of cost-effective energy. (Note: I will discuss alternative, clear, pro-human environmental terminology at the end of this chapter.)

			The goal of eliminating human impact, whether in clear or disguised form, is demonstrably operating pervasively throughout our knowledge system.

			For example, outside the realm of energy, our knowledge system is aggressively supporting the goal of eliminating human impact, stopping all manner of impactful activities while ignoring their benefits to human flourishing. This includes opposition to plastics, to logging, to infrastructure development—such as new roads, new buildings, and new factories, which are ever-harder to build in much of the world.

			One particularly horrifying example of our knowledge system’s pursuit of this goal has been the widespread elimination of the lifesaving, malaria-destroying compound DDT. According to the politically liberal National Academy of Sciences, this compound has saved 500 million lives from malaria death. But it has been largely eliminated from the poor world by way of pressure from rich nations that were up in arms about reports that DDT has a side-effect of . . . thinner bird eggshells. Countless millions of people have died to eliminate our alleged impact on eggshells. (Like most such claims, this impact-on-eggshells claim also proved to be wildly distorted.)[5]

			Once it is clear that our knowledge system is operating on the anti-human moral goal of eliminating human impact, it becomes clear why our knowledge system consistently supports energy elimination policies while ignoring the massive benefits of cost-effective energy.

			How Our Knowledge System’s Anti-Impact Goal Drives It to Oppose Cost-Effective Energy

			So far I have explained why our knowledge system’s support of energy elimination policies, while ignoring the massive benefits of cost-effective energy to human flourishing, can only be explained by it operating on an anti-human goal and standard—and that the particular anti-human goal and standard it operates on is eliminating human impact on the rest of nature, often disguised as eliminating only the human-harming impacts on the rest of nature, using vague, pro-human-sounding terms like “going green,” “minimizing environmental impact,” “protecting the environment,” and “saving the planet.”

			Now let’s see in practice how the oft-disguised anti-human goal of eliminating human impact drives our knowledge system’s support of energy elimination policies and its seemingly inexplicable ignoring of fossil fuels’ benefits to human flourishing.

			The goal of eliminating human impact on nature inevitably drives three types of opposition to cost-effective energy: opposition to (1) its development, (2) its side-effects, and (3) its use.

			On the Goal of Eliminating Human Impact, the Significant Impacts of Cost-Effective Energy’s Development Are Immoral and in Need of Elimination

			All forms of cost-effective energy involve developing nature—transforming it in a significant way. All forms of energy, as I will discuss in more depth in chapter 5, involve significantly impacting the Earth by: mining or drilling massive swaths and depths of land for raw materials (from coal and oil to the “rare-earth” elements in solar panels and wind turbines), by building massive facilities to process these materials (from oil refineries to rare-earth processing facilities), by building massive systems for transporting energy (from oil pipelines to long-distance electric transmission lines), and by building power plants to produce electricity (from natural gas and nuclear power plants to “farms” of solar panels and wind turbines).

			Because our knowledge system and many citizens are operating on the goal of eliminating human impact, every development today faces the prospect of at best opposition and at worst elimination. Crucially, even when the mainstream knowledge system doesn’t actively support stopping some development, it is highly sympathetic to the people trying to stop it—because they are seeking to eliminate some form of human impact, which is considered to be the epitome of morality.

			We see this with the highly successful opposition to solar and wind “farms” and long-distance transmission lines, which get huge local opposition due to their unusually large impacts. The mainstream knowledge system doesn’t usually lead this opposition, but it sanctions it.

			On the Goal of Eliminating Human Impact, the Significant Impacts of Cost-Effective Energy’s Side-Effects Are Immoral and in Need of Elimination

			Every form of energy has side-effects that impact the rest of nature: fossil fuels’ CO2 emissions, radiation from nuclear, significant waste and animal deaths from solar and wind. Operating on the goal of eliminating human impact, our knowledge system thereby always has a reason for considering any form of energy to be immoral.

			It is crucial to recognize that if the goal is eliminating human impact, side-effects impacting the rest of nature are immoral even if they are minimally dangerous, benign, or even beneficial to human beings.

			Consider the issue of rising CO2 levels caused by fossil fuels’ CO2 emissions, which our knowledge system treats as intrinsically immoral and inherently catastrophic.

			From a human flourishing perspective, we want to evaluate any negative CO2 side-effects of fossil fuels in the context of the massive benefits, including climate mastery benefits, that come with them. But from a human flourishing perspective, we also want to be open to the possibility that these side-effects might be not only negative but also neutral or positive.

			But on the goal of eliminating human impact, the fact that we have emitted CO2 and increased CO2 levels is intrinsically, deeply immoral, regardless of how many benefits to human flourishing come with it—and even if the increased CO2 itself turned out to be a net benefit to human flourishing.

			For example, in his book Eaarth, Bill McKibben argues that it’s tragic for human beings to do anything that affects climate, even if it doesn’t hurt human beings. Referencing another one of his books, The End of Nature, he writes:

			
				Merely knowing that we’d begun to alter the climate meant that the water flowing in that creek had a different, lesser meaning. “Instead of a world where rain had an independent and mysterious existence, the rain had become a subset of human activity,” I wrote. “The rain bore a brand; it was a steer, not a deer.”[6]

			

			This moral damnation of human-impacted rain as “a steer, not a deer” means that even if the rainfall became more predictable and positive, it would still be wrong.

			Indeed, it would be deeply immoral.

			We can see this view that climate side-effects are intrinsically immoral in the widespread assumption that “climate change,” that is, “human climate impact,” is all bad—even though we know that the impact involves increasing CO2 levels, which logically and in practice increase plant growth, as well as warmth in a world where many more people die of cold than of heat.[7]

			We can also see the view that climate side-effects are intrinsically immoral in the fact that many in our knowledge system regard it as morally urgent to eliminate CO2 emissions at all costs, even when they themselves do not believe that CO2 emissions are anywhere near the “existential threat” that some say it is. If you look at most sophisticated people’s and institutions’ claims about climate impacts, they do not claim anything resembling apocalypse. Instead, they make hedged, modest claims about negative climate impacts—and yet still advocate for the rapid elimination of fossil fuels. For example, current treasury secretary Janet Yellen has argued for fossil fuel elimination policies with the claim: “We know warming temperatures might disrupt food and water supplies, leading to unrest around the world.” Given what she must know about the massive, life-or-death benefits of fossil fuels, including to food and water supplies, that fossil fuels’ side-effects “might disrupt food and water supplies” doesn’t remotely justify the rapid elimination of fossil fuels. She and countless others making similarly incoherent arguments are not engaging in a calculation about the effects of fossil fuels’ negative climate impacts on human flourishing compared with fossil fuels’ benefits, but rather acting on a morally-driven desire to eliminate human climate impact at all costs.

			The understanding that, on the goal of eliminating human impact, climate side-effects are intrinsically immoral is the only way to explain our knowledge system’s otherwise inexplicable position that the horrific track record of its environmental predictions and of its designated environmental experts is actually good and even overly conservative. On the goal of advancing human flourishing this makes no sense: designated experts predicted mass climate death and what we got, in large part thanks to fossil fuels, was a massive decrease in climate death. They were totally wrong. But on the goal of eliminating human impact that doesn’t matter. What matters is that human beings impacted climate, which is considered intrinsically and deeply immoral—even if human beings are now far safer from climate.

			I have focused on how our knowledge system’s goal of eliminating human impact drives its aggressive quest to eliminate CO2 emissions and the fossil fuels that cause them, regardless of the consequences for human flourishing, because that is the single biggest energy elimination effort today—and the one on which this book is focused. But it’s important to note that the same dynamics apply to other side-effects of cost-effective energy. For example, the goal of eliminating human impact drives the aggressive effort to eliminate the side-effects of nuclear energy, radiation, and waste, by eliminating nuclear energy itself—even though nuclear’s side-effects are the most masterable (and therefore safe) of any source of energy.

			How Our Knowledge System’s Anti-Impact Goal Drives It to Ignore the Benefits of Cost-Effective Energy

			So far we’ve seen (1) how the goal of eliminating human impact drives our knowledge system to regard the significant impacts of cost-effective energy development as immoral and in need of elimination, and (2) how the goal of eliminating human impact drives our knowledge system to regard the significant side-effects of cost-effective energy as immoral and in need of elimination.

			The third way in which cost-effective energy significantly impacts nature and therefore is regarded as intrinsically immoral and in need of elimination is the biggest area of its impact, its use to benefit human beings—which will also explain why our knowledge system ignores the benefits of cost-effective energy.

			Every benefit we get from using energy involves impacting nature.

			Consider: What do we do with energy? We use it to power machines that then impact nature in one way or another—from plowing fields to building homes to producing cars. The more cost-effective energy is, the more we will impact nature with more development, more resource use, more consumption—all things that are immoral if our goal is to eliminate human impact.

			For many of our designated experts, particularly those who most consistently operate on the goal of eliminating human impact, the impact of the benefits of energy on the rest of nature is actually the most significant reason for opposing cost-effective energy—because the benefits of energy cause far more impact than the side-effects ever have.

			If this seems unbelievable, consider an incident several decades ago involving several designated experts and “nuclear fusion”—a technology that, if it worked, could provide low-cost, on-demand, versatile, global-scale, and ultra-clean energy with no CO2 emissions.

			In the late 1980s, inaccurate reports that fusion was close to commercial reality caused some of our designated experts to be asked what they thought about the prospect of an incredibly low-cost and clean form of energy. What did they say?

			Paul Ehrlich: Developing fusion for human beings would be “like giving a machine gun to an idiot child.”[8] Jeremy Rifkin, another designated environmental expert: “It’s the worst thing that could happen to our planet.”[9] Amory Lovins was already on record as saying, “It would be little short of disastrous for us to discover a source of clean, cheap, abundant energy, because of what we might do with it.”[10]

			They were talking here about a technology that could possibly have brought the miracle of machine labor to everyone in the world, with virtually no negative side-effects on human flourishing. And to them, that was a bad thing—because it would involve impacting the Earth so much. That’s the anti-humanism of seeking to eliminate human impact.

			When designated experts talk about present and future catastrophe, they are often evaluating increases in human flourishing as morally catastrophic.

			Take the head of the UN’s claim that “our war on nature has left the planet broken.” What he means is not that the planet is broken by a human flourishing standard but that it is broken because we have impacted the planet a lot, largely through the benefits of energy use, and that is a moral catastrophe. Even though we are flourishing as never before.

			Most of our knowledge system and most of us are not consistently enough operating on the goal of eliminating human impact to view the benefits of energy use to human flourishing as immoral.

			However, because eliminating human impact is in practice our knowledge system’s primary moral goal, our knowledge system consistently treats the benefits of energy use to human flourishing as morally irrelevant—and most of us accept this. Observe that our knowledge system as well as our culture has infinitely more interest in the fate of polar bear habitats than it has in three billion people without energy.

			Now, in my experience, when I point out the importance of energy and the desperate need for it, most people care a lot.

			But absent someone pointing these things out, because our knowledge system operates on the goal of eliminating human impact, most people don’t even think about human considerations.

			The goal we are operating on determines what we focus on and what we don’t focus on—what we are looking at and thinking about and what is “out of sight, out of mind.”

			When our goal is eliminating human impact—usually in the form of “going green,” “minimizing environmental impact,” “protecting the environment,” or “saving the planet”—the value of energy to human flourishing, and even human flourishing as such, is barely considered.

			We now understand why our knowledge system consistently supports the elimination of cost-effective energy while ignoring its massive benefits, and why we go along with it. Our knowledge system is operating on the anti-human goal of eliminating human impact, which leads it to regard the inherently high-impact phenomenon of cost-effective energy as immoral and in need of elimination—and which causes it to regard cost-effective energy’s massive benefits to human flourishing as irrelevant at best and immoral at worst.

			What about our knowledge system’s consistent catastrophizing of the side-effects of cost-effective energy? This, too, is related to an anti-human-impact idea: the idea that significant human impact is inevitably self-destructive.

			How Our Knowledge System’s “Delicate Nurturer” Assumption Drives It to Catastrophize the Side-Effects of Cost-Effective Energy

			What explains our knowledge system’s consistent catastrophizing of the side-effects of cost-effective energy? Recall that catastrophizing involves falsely predicting an imminent catastrophe from cost-effective energy’s side-effects by (1) dramatically overpredicting those negative side-effects and (2) ignoring human beings’ ability (fueled by cost-effective energy) to master those side-effects. Our knowledge system’s catastrophizing has been so bad that it has routinely predicted catastrophes from fossil fuels’ side-effects in areas that fossil fuels have actually improved: safety from climate, resource availability, and environmental quality.

			Whenever we see consistently false predictions by smart people, we can be confident that a major cause is false assumptions.

			An assumption is a premise, a part of a reasoning process, that one is not actively validating but taking for granted. For example, in this book I have been assuming premises such as: human beings are mortal, hurricanes can be deadly, and food is necessary for survival.

			When I use the term assumption in this book, I am specifically talking about assumptions about cause and effect—how the world works.

			Assumptions are powerful because they shape our expectations and predictions. Every expectation and prediction involves assumptions about cause and effect, and false expectations or predictions are always based on false assumptions.

			For example, false predictions about oil running out in the 1980s, 1990s, or 2000s were based on the false assumptions that (a) the Earth has relatively little oil in it and/or (b) that human beings would not develop new, more cost-effective ways to produce oil.

			An effective way of identifying false assumptions behind predictions is to ask: What expectations are at work in these predictions, and what false assumptions are behind those expectations?

			Looking at the catastrophizing predictions of fossil-fueled climate catastrophe (warming or cooling), depletion catastrophe, and pollution catastrophe, we can see two expectations in common: (1) some side-effect is, on its own, going to have an extremely negative impact on our environment and (2) human beings will be unable to adapt to, let alone master, that impact.

			For example:

			
					
					On climate, rising CO2 levels will not merely cause some warming impact that we could likely master or at least cope with, they will cause rapid, out-of-control warming that will overwhelm and destroy us.

				

					
					On pollution, emitting particles into the air by burning fossil fuels is not merely an undesirable side-effect that could be minimized, it is so massive and so out of control that it will significantly block out the sun.

				

					
					On depletion, oil is not merely a finite raw material that could be exhausted in some distant future (giving us plenty of time to develop alternatives), it is so scarce that we’ll soon be unable to produce more of it no matter what we do.

				

			

			Why does our knowledge system always expect extreme negative impacts from cost-effective energy’s side-effects and always expect that we will be unable to master those impacts?

			Because of a false assumption that leads anyone holding it to expect that all forms of significant impact on nature will inevitably be self-destructive.

			I call this the “delicate nurturer” assumption.

			The delicate nurturer assumption is the assumption that Earth, absent human impact, exists in an optimal, nurturing “delicate balance” that is as stable, sufficient, and safe as we can hope to expect.

			The delicate nurturer assumption is everywhere in our knowledge system, from elite universities to popular movies.

			One popular form of the delicate nurturer assumption among designated experts has been the “I = PAT” framework for evaluating our impacts on nature, popularized by Paul Ehrlich and John Holdren.

			“I = PAT” is shorthand for (Environmental) Impact = Population × Affluence × Technology.

			As Wikipedia summarizes it:

			
				The variable “I” in the “I=PAT” equation represents environmental impact. The environment may be viewed as a self-regenerating system that can endure a certain level of impact. The maximum endurable impact is called the carrying capacity.[11]

			

			The idea is that Earth can handle only a certain low level of our impact—its “carrying capacity”—beyond which point it will be unable to support us.

			Or take the wildly popular movie The Lion King.

			One of the movie’s heroes, Mufasa, the king of the lions and therefore of all creatures, tells his son, Simba, the future lion king:

			
				Everything you see exists together in a delicate balance. As king, you need to understand that balance and respect all the creatures, from the crawling ant to the leaping antelope.

			

			One of the main plotlines of the movie is that Scar, Mufasa’s evil brother, kills Mufasa and takes over, with Scar’s hyena henchmen consuming as much as they can. The “delicate balance” is broken and the savanna is barren, no longer nurturing the creatures that once flourished in harmony.

			The expectation that follows from the delicate nurturer assumption is that if we try to improve our lot by significantly impacting the planet—like by empowering ourselves with mass fossil fuel use—it will inevitably destroy that balance and us along with it.

			A key aspect of the delicate nurturer assumption is the incredibly negative view of human beings that it implies, which I call the “parasite-polluter assumption”: humans’ essential impact on our environment is to parasitically plunder our environment of resources and to pollute it to make it unsafe and unhealthy. On this view, human beings are certainly incapable of mastering the allegedly extremely negative environmental impacts we cause—so once we destroy the alleged delicate balance, we’re screwed.

			Because the delicate nurturer assumption is so prevalent, it is extremely rare in my experience to meet people who are not substantially operating on it—which is why it’s so common for us to feel that catastrophe predictions must be right.

			But the delicate nurturer assumption is false—which is why it leads to wrong, often 180-degree-wrong, predictions.

			The Earth is not a naturally nurturing “delicate balance” but rather a naturally (1) dynamic, (2) deficient, and (3) dangerous place that we must massively impact if we are to survive and flourish.

			
					
					Dynamic: Our natural environment, including climate, is a highly dynamic system, even if we have zero impact. This is why human life was ruled by natural changes in conditions, such as changes from plentiful rainfall to drought, for millennia.

				

					
					Deficient: From the perspective of human flourishing—human beings living long, healthy, opportunity-filled lives—the planet is not naturally sufficient. It is deficient. That’s why the historical life expectancy was under thirty.

				

					
					Dangerous: Our natural environment is dangerous. We are naturally threatened by organisms that are deliberately trying to destroy us, from large predators to small parasites. We are also naturally threatened by inanimate factors such as the dangerous climate and weather conditions that exist everywhere around the globe.

				

			

			My term for the reality of the relationship between Earth and human beings is the “wild potential” premise. The potential in “wild potential” refers to the fact that Earth has the potential to be a highly livable place if we impact it positively enough.

			To be sure, human impact is not necessarily positive; unintelligent, destructive human impact can make our world worse. For example, we can overfish or pollute a lake and then lose some or all of the value we were gaining from it. But the purpose and fundamental role of human impact throughout history is to make Earth a better place to live through intelligent, productive impact.

			The history of fossil fuels shows example after example of productive human impacts. Human beings have used fossil-fueled machines to transform nature into values that nourish us (abundant food and clean water) and that neutralize nature’s many dangers (such as irrigation systems neutralizing massive drought danger).

			This history refutes the falsehood that human beings are essentially parasite-polluters and reveals that we are “producer-improvers” who make the planet a far more nourishing and safe place to live in a wide variety of environments, and can dynamically do so in new ways as conditions change.

			The pervasive acceptance of the delicate nurturer assumption, including the parasite-polluter assumption, explains much of our knowledge system’s catastrophizing of the side-effects of cost-effective energy—and our acceptance of this catastrophizing.

			Insofar as our knowledge system operates on the delicate nurturer assumption, it will catastrophize.

			And insofar as we operate on the delicate nurturer assumption, we will elevate catastrophizers and expect them to be right no matter how many times they have been wrong. This is a major reason why the catastrophizing designated environmental experts keep rising in stature as they keep making 180-degree-wrong predictions and horrifically deadly prescriptions.

			But why is the delicate nurturer assumption so prevalent if it’s so wrong and so contradicted by history? In particular, why is it so prevalent among designated experts who definitely should know better?

			I believe the answer is that the delicate nurturer assumption is a way for anti-human designated experts to disguise their anti-human goals to both pro-human audiences and to themselves.

			I say they seek to disguise their anti-human goals to others because there is no way that designated experts can believe in the version of the delicate nurturer assumption that has been spread throughout our knowledge system.

			It is plausible to me that many designated experts believe with some sincerity in the “delicate” part of “delicate nurturer”—that there’s some “delicate balance” that could, with enough human impact, collapse.

			But even if they believe that unimpacted nature is the most nurturing possible environment in the long run, they know full well that by the modern standard of living it’s a barely livable place.

			They know that the life expectancy for the average human being used to be thirty and now it is over seventy.

			They know that climate danger used to be a menace to human life that those of us in the “empowered world” cannot imagine today.

			And yet they still promote the “delicate nurturer” assumption incessantly, including the climate version that regards “the climate”—the unimpacted climate—as a friendly force.

			This is dishonest. But it is highly effective at advancing anti-impact, anti-human energy elimination policies, including fossil fuel elimination, to a pro-human audience. Anti-human designated experts know that the more that pro-human people believe that Earth is a delicate nurturer, the more they will fear some sort of catastrophe in the future from their high-impact, fossil-fueled way of life—and the more open they’ll be to anti-impact policies such as fossil fuel elimination.

			In fact, pro-human people on the delicate nurturer assumption will actually expect that energy elimination policies will, by making the world more “natural,” be good for them—even if in reality they will be horrifically bad for them.

			I also believe that our designated experts cling to the delicate nurturer assumption to disguise their anti-human goal to themselves.

			Very few human beings can admit to themselves that they are fundamentally anti-human—even if their whole lives are devoted to stopping the high-impact productive activities that make human flourishing possible.

			The more one clings to the belief that Earth is “delicate,” and that we’re always one impact away from collapse, the more one can convince oneself: I don’t hate and want to destroy humans, I just want to save human beings from themselves.

			Whatever the exact motives of our designated experts’ spreading of the delicate nurturer assumption are, however, two things are certain: (1) this assumption is fundamentally false, and (2) it drives our knowledge system’s consistent catastrophizing of cost-effective energy’s side-effects, and our acceptance of this catastrophizing.

			Replacing the Anti-Impact Framework with the Human Flourishing Framework

			We now know the answer to the two crucial questions that we needed to answer to understand what is causing our knowledge system and to a significant extent ourselves to engage in brazenly irrational methods of evaluation when it comes to cost-effective energy.

			
					
					Why does our knowledge system support the elimination of fossil fuels and other forms of cost-effective energy while ignoring their benefits?

					Because our knowledge system operates on the anti-human, anti-energy goal and standard of eliminating human impact, often disguised through vague environmental terminology, that causes it to seek to eliminate the inherently high-impact phenomenon of cost-effective energy and regard its benefits as at best irrelevant and at worst immoral.

					

					
					Why does our knowledge system catastrophize the side-effects of cost-effective energy?

					Because our knowledge system operates on the anti-human, anti-energy assumption that Earth is a delicate nurturer that significant human impact inevitably destroys, and therefore that cost-effective energy’s significant impacts will inevitably be self-destructive.

					

			

			The anti-human goal of eliminating human impact, the vague environmental terminology that often disguises it, the anti-impact delicate nurturer assumption, and the methods of ignoring benefits and catastrophizing side-effects operate together to constitute a philosophical framework that shapes how our knowledge system and to a significant extent the rest of us evaluate what to do about fossil fuels and any other issue that involves significant impact on nature.

			A framework is a starting structure.

			Just as a complex man-made construction like a skyscraper is shaped by its starting structure, so our thoughts and actions are shaped by some starting structure of ideas. Crucially, this structure is often largely implicit—unstated and unidentified—which is certainly the case for the anti-impact framework.

			The anti-impact framework drives our knowledge system, and to a large extent the rest of us, to pursue the elimination of human impact at human expense, via energy elimination policies, without realizing it.

			When our knowledge system encounters any high-impact phenomenon, such as any form of cost-effective energy, the anti-impact framework will drive our knowledge system to regard the phenomenon as intrinsically immoral and inevitably self-destructive—and thus in need of elimination—no matter how beneficial it is to human beings, and no matter how masterable its negative side-effects are.

			For example, in the 1970s, ’80s, and ’90s, even though the evidence was that continuing, expanding fossil fuel use would be massively beneficial to human beings, our designated environmental experts, based on the anti-impact framework, evaluated fossil fuel use as an evil to be eliminated and predicted that pursuing that evil would lead to humanity’s imminent self-destruction.

			Since the anti-impact framework is no longer relegated to designated environmental experts but is now universal, our knowledge system is guaranteed to advocate for and pursue the elimination of fossil fuels even if the pro-human policy would be a dramatic increase in fossil fuel use.

			The anti-impact framework is therefore an urgent threat—and, because the threat involves depriving us of a proper evaluation of what to do about fossil fuels, it is a threat that prevents us from knowing what policy to advocate instead of the likely catastrophic policy of fossil fuel elimination.

			Knowing that our knowledge system’s operating framework is completely wrong does not tell us what’s right about fossil fuels going forward. In particular, it does not tell us what’s true about the climate impacts of rising CO2 levels going forward as well as the availability of future alternatives to fossil fuels that could hypothetically give us the benefits of fossil fuels without the CO2 side-effects. We just know that whatever the truth is, our knowledge system can be trusted to give us something very different and dangerous.

			While knowing that our knowledge system’s operating framework is completely wrong does not tell us what’s right, it points us to what is needed to know what’s right. We need to explicitly identify a valid, pro-human alternative framework that will enable us properly evaluate fossil fuels—including, crucially, to find genuine experts who are not irreparably distorted by the anti-impact framework.

			What is that valid, pro-human alternative framework?

			I believe there are four essential elements, which together I call “the human flourishing framework”: the moral goal and standard of human flourishing, pro-human environmental terminology, the wild potential premise, and the method of full-context evaluation.

			The Goal: Human Flourishing

			The fundamental principle of the human flourishing framework is that advancing human flourishing should be our primary moral goal and therefore our standard of evaluation. When we evaluate continuing fossil fuel use, including both its benefits and its side-effects, our standard should be advancing human flourishing.

			Advancing human flourishing is a long-term and wide-ranging goal. It doesn’t just mean thinking about the next year; it means thinking generations ahead. And it doesn’t mean indifference to a safe, healthy, beautiful environment; it means placing high value on those. On the goal of advancing human flourishing, the anti-human goal of eliminating human impact is immoral. While we want to eliminate certain anti-human impacts, our overall attitude toward impacting the rest of nature is positive, because massive impact, done intelligently and productively, is essential to our survival and flourishing.

			Pro-Human Environmental Terminology

			A crucial part of pursuing the goal of advancing human flourishing is thinking clearly about our relationship to our environment.

			As I have discussed, conventional, vague environmental terms, such as “going green,” “minimizing environmental impact” “protecting the environment,” and “saving the planet,” create confusion and disguise the anti-human idea of eliminating human impact as the pro-human idea of eliminating unnecessary human-harming impacts such as unnecessary pollution and unnecessary destruction of natural beauty.

			This has been disastrous.

			To think about energy and other issues in terms of human flourishing, we need clear, pro-human environmental terminology.

			In this regard I advocate using the phrase “improving our environment” instead of “saving/protecting the environment” and “our world” or “improving our world” instead of “saving/protecting the planet.”

			“The environment” and “the planet,” while they superficially sound like they are pro-human terms, in practice refer to the anti-human ideas of “the unimpacted environment” or “the unimpacted planet.”

			Whereas if we talk about “our environment” or, more broadly, “our world,” it captures that we are thinking about our surroundings from a human-centered perspective—as a human environment.

			And when we are thinking about our environment and our world, the main term we use is not “saving” or “protecting,” since we recognize that these things are naturally deficient and dangerous, but rather “improving”—which requires massive, intelligent, productive impact.

			Operating on the goal of advancing human flourishing using pro-human environmental terminology causes us to value anything in our environment that is good for us, regardless of whether we impacted it or not.

			We value oxygen in the air, a beautiful waterfall, the majesty of the Pacific Ocean—and we value farms, skyscrapers, and roads.

			They’re all “our environment” and “our world.”

			And we also devalue anything that is not good for us, regardless of whether we impacted it or not.

			We devalue nature’s many poisons and predators, its many climate dangers, as well as reasonably preventable pollution, danger, and destruction of natural beauty.

			While anti-impact thinkers like to portray a pro-human approach to our environment as adversarial or hostile to the rest of nature, in reality a pro-human approach to our environment means having a pro-human relationship with the rest of nature—one that is optimized for human beings.

			Sometimes, as in the case of malarial mosquitos, that means seeking the destruction of other living things. Sometimes, as in the case of polar bears, it means isolating other living things so we can witness their majesty while protecting ourselves from their danger. Sometimes, as in the case of a beloved pet, it means investing resources to give them an “unnaturally” high chance of surviving and flourishing.

			Contrast this to the anti-impact framework, which guarantees an anti-human relationship with the rest of nature. The anti-impact framework glorifies and seeks to preserve anti-human parts of nature—malarial mosquitoes, water naturally contaminated by animals, disease-breeding swamps—as “the environment” or “the planet,” making the world a more dangerous human environment. And it glorifies and seeks to preserve all the parts of nature we need to transformatively impact via development to survive and flourish, such as the underground minerals, forests, and rivers anti-impact forces are perpetually trying to “save” from human impact.

			If we pursue the environmental goal not of “protecting the environment” or “saving the planet” from human beings but of “improving our environment” or “improving our world” for human beings, we can have it all—the best of what exists naturally and the best of what we can create—including the time and ability to enjoy what exists naturally. And we can think clearly about all the effects of fossil fuels on our world—both beneficial effects and negative side-effects—from a human flourishing perspective.

			The Wild Potential Premise

			A key element of evaluating what to do about fossil fuels and anything else that involves significant impact on the rest of nature is our causal understanding of the relationship between human beings and the rest of nature.

			The core causal principle of the human flourishing framework is the wild potential premise, which recognizes that the Earth in its unimpacted state is dynamic, deficient, and dangerous and requires massive, intelligent, productive impact by human beings.

			The wild potential premise includes the producer-improver premise—the recognition that human beings are capable of producing new value (not just consuming value) and of improving the safety and cleanliness of our environment (not just negatively impacting it). And we are capable of doing these things dynamically, adapting to changing conditions.

			On the wild potential premise we can accurately evaluate the benefits and side-effects of continuing fossil fuel use on human flourishing, because we will be informed by a basic understanding of how the world actually works, versus being led to catastrophizing by the delicate nurturer assumption’s fundamentally false view of how the world works.

			Full-Context Evaluation

			The anti-impact framework drives our knowledge system to use brazenly irrational methods of evaluation: ignore the benefits of cost-effective energy to human flourishing and catastrophize its side-effects.

			The human flourishing framework makes possible a pro-human, rational method of evaluation: full-context evaluation.

			Full-context evaluation means considering all the relevant factors—relevant from a human flourishing perspective, informed by the wild potential premise.

			In the context of energy, a full-context evaluation requires carefully considering and weighing the benefits and side-effects of different forms of energy in relation to human flourishing—neither ignoring nor catastrophizing anything.

			I believe that the human flourishing framework is the basis for reforming the mainstream knowledge system and—crucial to the focus of this book—key to resolving the existential question of what to do about fossil fuels.

			If we are to learn what is actually the right policy toward fossil fuels going forward, which requires answering crucial questions such as what rising CO2 levels will do and what the availability of alternatives will be, we need to employ the human flourishing framework and, when seeking out expert knowledge, reject experts and sources operating on the anti-impact framework and find those who are operating on a better, pro-human framework.

			Let me illustrate how different, and superior, the human flourishing framework is to the anti-impact framework by showing how these frameworks apply to the central concern around fossil fuels: their CO2 emissions.

			The Human Flourishing Framework versus the Anti-Impact Framework on CO2 Emissions

			What should be done about fossil fuels’ CO2 emissions going forward?

			It totally depends on our framework.

			Using the human flourishing framework, a full-context evaluation of continuing fossil fuel use’s side-effect of CO2 emissions requires the following:

			
					
					Being open to negative and positive impacts of CO2 emissions. Positive impacts might include the benefits of more plant food in the atmosphere and the benefits of more warmth in dangerously cold places.

				

					
					Evaluating any negative impacts in the context of the climate mastery benefits that come with them. For example, if rising CO2 levels make storms 10 percent stronger, how does that compare with the increased storm-mastery abilities that will come with continuing or expanding fossil fuel use? Other examples include the ability of fossil-fueled irrigation to alleviate the effects of drought or the ability of fossil-fueled air-conditioning to alleviate the effects of hot weather.

				

					
					Evaluating the climate-related effects of fossil fuels in the context of their benefits to every other area of life.

				

			

			This is how to evaluate CO2 emissions on the human flourishing framework—regardless of what the facts turn out to be. If rising CO2 levels turn out to have some catastrophic, overwhelming climate impacts, the human flourishing framework will recognize that and factor that in. If their climate impacts are positive, neutral, or negative-but-masterable, the human flourishing framework will recognize that and factor that in.

			Contrast the human flourishing framework’s method of evaluating CO2 emissions with what we see the mainstream knowledge system, on the anti-impact framework, do all the time.

			
					
					On the goal of eliminating human impact, it evaluates CO2 emissions as intrinsically immoral and on the delicate nurturer assumption assumes they will be inevitably self-destructive. Almost no one even thinks about the fact that CO2 is plant food, so rising CO2 levels could have huge greening benefits, nor about the fact that warming is desired in most of the world; even with our 1 degree of warming over the last 170 years of fossil fuel use, cold-related deaths are still many times that of heat-related deaths.

				

					
					It ignores or denies any climate mastery benefits of fossil fuels, despite fossil fuels’ major contribution to our unprecedented safety from climate.

				

					
					It ignores or denies virtually all benefits of fossil fuels.

				

			

			On the anti-impact framework, our knowledge system is so bent on eliminating impact, especially climate impact, so catastrophizing of fossil fuels’ CO2 emissions, and so disinterested in the massive, life-or-death benefits that come with them, that the number one explicit moral goal in the world today is eliminating our impact on climate—usually under the heading of “net zero” or “carbon neutrality.” Governments, companies, universities, and newspapers are all righteously committed to this goal.

			They think, due to vague environmental terminology such as “saving the climate” or “saving the planet” that they are pursuing an improvement in human life by pursuing a more livable climate.

			But in reality, they cannot be pursuing an improvement in human life because they are monomaniacally focused just on climate, with a cruel indifference to the billions who desperately need energy and the billions who could lose it with “net-zero” policies.

			And even within climate they are not focused on its livability—which would mean a huge focus on cost-effective energy to protect us from the naturally dangerous climate—but on eliminating our impact on climate.

			The idea that this anti-human approach is pro-human is reinforced by the delicate nurturer assumption, which teaches us to think of “the climate” as a stable, sufficient, and safe delicate nurturer to be left unimpacted, rather than a dynamic, deficient, and dangerous wild potential that must be mastered through massive, intelligent human impact on nature.

			No matter what the actual impacts of CO2 emissions on human flourishing are, our knowledge system’s anti-impact framework will cause it to seek to eliminate the form of energy that causes them, ignoring fossil fuels’ benefits and catastrophizing the effects of CO2 emissions—just as our designated experts have done with the side-effects of cost-effective energy, including nuclear energy, for the last fifty years.

			On the issue of CO2 as well as every other aspect of evaluating the world’s massive use of fossil fuels going forward, the human flourishing framework gives us a crucial tool for evaluating experts.

			No matter how much factual knowledge someone has, if they are on the anti-impact framework they will distort our evaluation of fossil fuels’ CO2 emissions or any of their other effects. Thus we should seek out those who are, as much as possible, on the human flourishing framework and minimally distorted by the anti-impact framework.

			For example, if an expert engages both the potential benefits and side-effects of continuing fossil fuel use, we have reason to think they are on something close to the human flourishing framework. By contrast, if, like so many designated experts, they focus only on side-effects and make extreme negative claims about the future that don’t factor in our ability to master our environment, we know they are on some version of the anti-impact framework.

			My Project

			Not too long after I began studying energy fourteen years ago, I came to three conclusions that I hope you now agree with:

			
					
					Because cost-effective energy is so important and so desperately needed, what to do about fossil fuels going forward is one of the most important decisions of our lifetime.

				

					
					Because the mainstream knowledge system is on the anti-impact framework, it is guaranteed to give us terrible, anti-human guidance—and its prescription of rapidly eliminating fossil fuels could well be catastrophically bad.

				

					
					Some source or person needs to give us a full-context evaluation of continuing fossil fuel use using the human flourishing framework—synthesizing the best relevant research, including the latest evidence about potential alternatives to fossil fuels and the climate impacts of rising CO2 levels.

				

			

			My ideal was to find some general expert who had given the general public the full-context evaluation I was looking for. I concluded that no one had done this, and that it was difficult to do because most specialists in the relevant topics (energy, economics, environmental science, climate science) are substantially if not overwhelmingly operating on the anti-impact framework.

			For example, even among energy experts who oppose policies to rapidly eliminate fossil fuels, many accept “net zero” as a moral goal and talk little about the value of cost-effective energy and the desperate need of billions of people for more of it.

			Because the issue of energy in general and fossil fuels in particular is so saturated by the anti-impact framework, I thought I could do a lot of good as a philosopher on the human flourishing framework, with enough of a technical background and aptitude that I could grasp the relevant technical, economic, and scientific issues involved.

			So I decided to become a general expert on fossil fuels myself, drawing on knowledge from the best sources and specialists I could find—including experts on energy technology, economics, environmental health and safety, climate, and human adaptation/mastery.

			One of the challenges of performing a full-context evaluation of continuing fossil fuel use was that I myself had been immersed in the mainstream knowledge system my whole life and therefore had been immersed in the anti-impact framework. On many occasions I have found myself inadvertently operating on the anti-impact framework—which is one reason why I’ve repeatedly consulted pro-human philosophers to help make sure I’m consistently applying the human flourishing framework.

			This book is my synthesis of everything that I’ve learned.

			At the outset of this book it likely seemed like I was going to argue for the radical conclusion that humanity should use more fossil fuels by claiming that most experts are totally wrong about the subjects relevant to evaluating fossil fuels, such as energy economics, environmental science, and climate science—and that I have revolutionary new expertise on all these subjects.

			I hope you now see that this is not the case at all.

			Instead, this book’s radical conclusion is overwhelmingly the result of the framework I am operating on: the human flourishing framework—which causes me to evaluate fossil fuels in a completely different way than our anti-impact mainstream knowledge system.

			Additionally, unlike much of our knowledge system, I will do my best to accurately convey what most experts think on relevant subjects and why—instead of misrepresenting experts’ views to advance my policies, as governments routinely misrepresent the UN IPCC to support fossil fuel elimination policies.

			For the remainder of this book I will do my best to give you a full-context evaluation of continuing fossil fuel use, benefits and side-effects, from a human flourishing perspective, with as much precision as possible.

			In part 2, I will assess the full benefits of continuing the world’s massive fossil fuel use—including the future ability of fossil fuels versus alternatives to provide cost-effective energy for the billions who currently have energy and for the billions who don’t.

			In part 3, I will assess the main side-effects of continuing fossil fuel use, focusing on the side-effect of greatest concern, CO2. Unlike our knowledge system, I will not assume that rising CO2 is intrinsically immoral and inevitably self-destructive; I will assess its impacts from a human flourishing perspective, integrating them with fossil fuels’ benefits—including its almost universally ignored climate mastery benefits.

			Based on this full-context evaluation, in part 4 I will map out what energy policies will most advance human flourishing and share proven strategies for how we can persuade others to adopt these policies.

			Let’s get started.
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			Our Unnaturally Livable Fossil-Fueled World

			The Full Benefits of Continuing Fossil Fuel Use

			In part 1, I demonstrated that the mainstream knowledge system we rely on to help us evaluate what to do about the crucial issue of fossil fuels—the system that is telling us that the “experts” say we must rapidly eliminate fossil fuel use—cannot be trusted because it is operating on the anti-human, anti-energy, anti-impact framework.

			To know what to do about the crucial issue of fossil fuels, we need a full-context evaluation of continuing fossil fuel use—its full benefits and side-effects—that synthesizes the best expert research using the human flourishing framework, including the goal of advancing human flourishing (not eliminating human impact) and the “wild potential” view of Earth (not the “delicate nurturer” view).

			That is what I will be doing my best to give you in the rest of this book.

			In chapters 4 through 6, I will cover the full benefits of continuing fossil fuel use. In chapters 7 through 9, I will cover the full negative side-effects of continuing fossil fuel use.

			I am starting with the full benefits because, as we saw in chapter 2, fossil fuel use affects how significant its negative side-effects are—because its benefits can often be used to neutralize and overwhelm its negative side-effects. For example, we saw that even if fossil fuels’ contribution to warming thus far has had negative consequences, the energy we get from fossil fuels also has significant climate mastery benefits, such as powering irrigation systems and drought relief convoys, that have reduced climate-related disaster deaths to all-time lows. And we saw that whatever fossil fuels’ contribution to water pollution, its ability to purify dirty water and pump it far and wide has contributed to clean water being more accessible than ever.

			I will divide my explanation of the benefits of continuing fossil fuel use into three chapters, answering two basic questions.

			The first question, which I will answer in this chapter, is: What are the full, current benefits of the world’s massive use of fossil fuels? As we have seen, our knowledge system is constantly ignoring these benefits—benefits that I will demonstrate are far, far greater than I have indicated so far.

			The second question, which I will answer in chapters 5 and 6, is: What is the comparative future ability of fossil fuels and alternatives to provide the benefits the world currently gets from fossil fuels—both for those who are empowered by cost-effective energy and, crucially, for the billions who aspire to become empowered. As we have seen, our anti-impact, anti-energy knowledge system has almost zero interest in the need of billions of people for cost-effective energy and constantly distorts the actual ability of alternatives to do what fossil fuels do.

			Our Knowledge System’s Trivialization of Cost-Effective Energy

			I am devoting this chapter to explaining the full, current benefits of the ultra-cost-effective—low-cost, on-demand, versatile, global-scale—energy fossil fuels provide us for two reasons:

			
					
					Those benefits are far, far greater than I have been able to explain so far.

				

					
					Our knowledge system utterly trivializes the benefits of cost-effective energy in general and of fossil fuels in particular—to the point that we are overwhelmingly blinded to these benefits.

				

			

			As I discussed in chapter 1, part of the way our knowledge system deprives us of an understanding of the current benefits of fossil fuels is by denying the unique cost-effectiveness of fossil fuels.

			Fossil fuels alone provide ultra-cost-effective energy—low-cost, on-demand, versatile, on a scale of billions of people in thousands of places. And yet our knowledge system portrays fossil fuels as one source of energy among many and on their way out—even though they are 80 percent of the world’s energy use, and their use continues to grow.

			As bad as the denial of fossil fuels’ unique cost-effectiveness is, an even worse failure of our knowledge system is its utter trivialization of the benefits of cost-effective energy as such and of ultra-cost-effective fossil fuel energy in particular.

			It is this failure that I want to address—and redress—in this chapter.

			To understand the benefits of ultra-cost-effective fossil fuel energy (or anything else) to human flourishing around the world, we need to understand (1) what is the current state of human flourishing around the world and (2) what is the role of ultra-cost-effective fossil fuel energy (or anything else) in the current state of human flourishing.

			For example, to understand the benefits of vaccines or antibiotics to the state of our world, we must understand that (1) human beings today are far safer than they have ever been from infectious diseases and that (2) vaccines and antibiotics have each played an essential role.

			If we believed that the world today is no safer from infectious diseases than it used to be, we could not possibly understand the benefits of vaccines or antibiotics. And if we believe that the world is safer but that factors other than vaccines and antibiotics did all the work, then we cannot understand the benefits of vaccines and antibiotics.

			While our knowledge system leaves much to be desired in its treatment of vaccines and antibiotics, most people have the sense that we are generally safer from infectious diseases than previous generations and that vaccines and antibiotics have at least played an important role.

			But on the issue of ultra-cost-effective energy from fossil fuels, our knowledge system has failed so completely to explain the state of human flourishing and fossil fuels’ role in it that many highly educated people believe that human flourishing is on the decline and that cost-effective energy from fossil fuels is the primary cause of that decline.

			Consider a recent survey of college-educated individuals in the UK.

			The survey asked: “In the last 30 years the proportion of the world population living in extreme poverty has . . .” The possible answers were “decreased,” “remained more or less the same,” and “increased.”

			“Extreme poverty” was defined as living on less than $2 a day in today’s dollars.

			The actual answer to this question, as I mentioned in chapter 2, is that the proportion of the world population living in extreme poverty has been decreasing at a wonderful and unprecedented rate. In the last thirty years it has decreased from 35 percent in 1990 to less than 10 percent today.

			And yet what did the college-educated respondents answer?

			Only 12 percent answered “decreased.”

			33 percent said it has “remained more or less the same.”

			And 55 percent responded that extreme poverty had increased in the last thirty years![1]

			These college-educated adults are 180 degrees wrong about the state of poverty in our world. That’s how badly the knowledge system has failed at communicating the state of human flourishing.

			People who have no idea how good the state of human flourishing is today cannot possibly understand the role of ultra-cost-effective fossil fuel energy in today’s state of human flourishing.

			Instead, what they “understand” is the alleged role of fossil fuels in the supposed decline in human flourishing.

			While the survey did not ask what respondents attributed the nonexistent increase in extreme poverty to, it’s pretty easy to guess they would believe fossil fuels play a major role. After all, the same knowledge system that communicates that the world is getting worse is communicating that catastrophic climate change, pollution, and resource depletion caused by fossil fuels are huge drivers of life getting worse and worse.

			In reality, as I indicated in chapter 1, ultra-cost-effective energy from fossil fuels powering productivity-amplifying-and-expanding machines clearly played an important role in the miraculous alleviation of poverty.

			The fact that, during the most miraculous decline of extreme poverty in human history, contributed to by ultra-cost-effective energy from fossil fuels, college-educated adults can think the rate of extreme poverty is getting worse due to fossil fuels shows just how completely our knowledge system trivializes the benefits of fossil fuels and of cost-effective energy as such.

			While not everyone is so ignorant of the value of cost-effective energy, I submit that even the vast majority of people who ascribe value to cost-effective energy don’t think of it as all that valuable—as evidenced by the fact that almost no one seems to care about the billions of people using very little energy, and almost no one is afraid of what will happen if government projects to rapidly replace fossil fuels with mostly solar and wind don’t work out.

			Certainly most people who ascribe value to cost-effective energy put those benefits in a far lesser category of importance than the negative side-effects of fossil fuels.

			The negative side-effects of fossil fuels, we are told, especially rising CO2 levels, are harming the very “livability of the planet” and threaten it far more in the future.

			When “the livability of the planet” is at stake, who cares if we make energy a little bit more expensive or even quite a bit more expensive?

			The view that the cost-effectiveness of energy is in a totally different and less important category than the livability of the planet was memorably captured by rising politician Alexandria Ocasio-Cortez, who famously said in 2019: “Millennials, and Gen Z, and all these folks that come after us, are looking up and we’re like ‘The world will end in twelve years if we don’t address climate change, and your biggest issue is how are we gonna pay for it’?”[2]

			But, as I will explain in the rest of this chapter, if we think about “the livability of the planet” from a proper, human flourishing perspective, we find out that ultra-cost-effective fossil fuel energy is not irrelevant to the livability of the planet for human beings; it is actually fundamental to it. Only once we have this true understanding of fossil fuels’ fundamentality to the livability of the planet, an understanding I submit that 99.9 percent of people—including the vast majority of energy and climate experts—lack, can we possibly make informed decisions about what to do about fossil fuels’ CO2 emissions and other side-effects that allegedly threaten the livability of the planet.

			What Is a “Livable Planet”?

			Because this book’s moral goal and standard is advancing human flourishing, nothing could be of more importance than something that affects the “livability of the planet.”

			Thus, in part 3 I will thoroughly investigate claims that continuing CO2 emissions from continuing fossil fuel use will drastically harm the “livability of the planet.”

			However, because my moral goal and standard is advancing human flourishing, I think of “the livability of the planet” far differently than our anti-impact knowledge system does (and teaches us to) in two major ways:

			
					
					I look at the livability of the planet from a human flourishing perspective.

				

					
					I am open to ways in which fossil fuels profoundly benefit the livability of the planet.

				

			

			Looking at the Livability of the Planet from a Human Flourishing Perspective

			“Livable planet” in its common usage is an example of the vague, confusing environmental terminology I discussed in the previous chapter because it packages together two very different things: (1) a planet that is highly livable for human beings and (2) an unimpacted planet that is allegedly more livable for all species (this is nonsense, as many, many species are far better off with humans than without them).

			As I discussed at the end of the previous chapter, as someone who wants a planet that is highly livable for human beings, which means a highly impacted planet, I like to avoid confusion by referring to a livable “world” or the livability of “our world”—which captures that we’re thinking of the planet and everything on it in relation to human flourishing. For the same reason, when I’m talking about some particular environment I like to refer to the livability of “our environment.”

			What exactly is the “livability” of our world or any environment within our world?

			It is its conduciveness to human flourishing. The easier an environment makes it for the average human being to flourish, the more livable it is.

			I divide the livability of our world or any of its sub-environments into three basic aspects:

			
					
					How nourishing it is—meaning, what quantity and quality of food and water can a typical individual acquire with a given amount of time and effort? A non-nourishing environment is one in which one toils for hours and hours a day to acquire barely enough food and water to make it to the next day—and that food and water is of low quality, maybe even carrying disease. A highly nourishing environment is one in which, in a relatively small amount of time, one can acquire plenty of healthy, tasty food and clean drinking water.

				

					
					How safe it is—how low a threat of death and damage from one’s environment a typical individual can achieve with a given amount of time and effort. A very unsafe environment is one in which a large percentage of individuals’ time is consumed trying to protect themselves from death and damage—and yet they are still at a high risk of death or damage. A very safe environment is one in which, in a relatively small amount of time, individuals can achieve a very low threat of death and damage from their surroundings.

				

					
					How opportunity-filled it is—how much opportunity for fulfillment the typical individual has. Opportunity for fulfillment comes down to three issues: how much time individuals have on Earth, how much control individuals have over that time, and how fulfilling individuals’ options are for how to spend that time. An environment with little opportunity for fulfillment is one in which it is difficult for individuals to live a long time, difficult for individuals to choose what to do with their time, and in which individuals have few fulfilling options to spend their time on. An environment with a lot of opportunity for fulfillment is one in which it is relatively easy for individuals to live a long time, relatively easy for individuals to choose what to do with their time, and in which individuals have many potentially fulfilling options to spend their time on.

				

			

			Being Open to Ways in Which Fossil Fuels Profoundly Benefit the “Livability of the Planet”

			Once we look at the “livability of the planet” from a human flourishing perspective, as “the livability of our world”—how conducive it is to human flourishing—we are completely open to the evidence that fossil fuels profoundly benefit the livability of our world by making it a more nourishing, safe, and opportunity-filled place to live.

			And once we look at the livability of our world and are open to fossil fuels’ benefits to it, we discover that our knowledge system’s narrative about fossil fuels and livability is exactly backward: fossil fuel energy’s side-effects haven’t made Earth unnaturally unlivable—fossil fuel energy’s benefits have made Earth unnaturally livable.

			The Hydrocarbons and Human Flourishing Hockey Sticks

			To understand the state of the world’s livability and fossil fuels’ role in it, we need metrics of livability.

			While there are no perfect metrics of the world’s livability from a human flourishing perspective, three excellent ones are average life expectancy, average income, and total population.

			Average life expectancy—the average number of years a human being lives—is an excellent measure of the world’s livability. When it is low, it means that the world is a place in which the average human being must spend an enormous amount of effort to stay nourished and safe, with a high rate of failure. When it is high, it means that human beings’ efforts enable them to stay nourished and safe with a high rate of success—and it means that humans have more time on Earth in which they can pursue fulfillment.

			Average income—which captures the amount of resources at the average human’s disposal—is also an excellent measure of the world’s livability. When it is low, it means that the world is a place in which the typical individual is acquiring only the barest, cheapest nourishment, has very few resources for keeping safe, and certainly has few resources to spend on fulfilling pursuits. When it is high, it means that the world is a place in which the typical individual has the resources to stay nourished and safe as well as to pursue opportunities for fulfillment. This includes ample, healthy, tasty food, comfortable homes, protection from the elements, time to spend with friends and loved ones, entertainment, and opportunities to enjoy nature.

			And population is an excellent measure of the world’s livability because it measures how many people the world can support at a given life expectancy and income. When population, life expectancy, and income are high, that means the world is a place in which billions of people’s efforts are able lead them to successfully acquire ample nourishment and safety, as well as to pursue opportunities for fulfillment.

			If today’s narrative about fossil fuels destroying our delicate, nurturing planet were true, then a chart of fossil fuel use, life expectancy, income, and population would be a sad story. As fossil fuel use went up, life expectancy would go down as fossil fuels depleted the Earth of nourishment and created myriad new dangers. Income would also go down as resources became scarce—and the scarcity would become worse and worse if population went up.

			But when we look at an actual chart of these metrics of a livable world, we see that these metrics are going up in an unbelievable “hockey stick” that exactly correlates with fossil fuel use, including the CO2 emissions that are supposedly destroying our world.

			I call this chart “The Hydrocarbons and Human Flourishing Hockey Sticks”—“hydrocarbons” being the more technical and accurate name for “fossil fuels.” (As I’ll discuss in chapter 5, fossil fuels are essentially combinations of hydrogen and carbon atoms derived from ancient life.)

			One of the key phenomena this chart shows is that each of the metrics of livability—life expectancy, income, population—stagnated at a very low level for thousands of years, meaning Earth was a barely livable place from a human flourishing perspective.

			While these charts go back only two thousand years, we know from historical records that they were preceded by tens of thousands of years of even less flourishing and progress.

			Then, some two hundred years ago, everything started improving dramatically. Earth went from what we would consider an unlivable place for the average human being to an increasingly livable place, continuing through to today—with the world being what our ancestors would consider to be an unimaginably livable place.

			
				FIGURE 4.1 The Hydrocarbons and Human Flourishing Hockey Sticks
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					Sources: Gilfillan, Marland, Boden, Andres (2020); World Bank Data; Maddison Project Database

				
			
			The incredible improvement in Earth’s livability should be the number one story we talk about when we talk about our relationship to our environment. It should be the subject of fascination, enthusiasm, and aspiration—the aspiration to continue our overall positive direction.

			Instead, the incredible improvement in Earth’s livability is the subject of disinterest and evasion by our knowledge system, to the point that most people think that Earth today is a less livable place than it used to be—as reflected in the survey I shared earlier.

			How can it be that today’s planet, when it is far more conducive to human flourishing than it has ever been, is regarded as the least livable planet in human history?

			For those ignorant of the data, the anti-impact framework’s delicate nurturer assumption explains a lot. We are taught constantly that a “natural,” unimpacted planet is the best possible planet for all species, including ours. So we assume that if we’re having a lot of impact, which fossil fuel use certainly does, it must be self-destructive and life must be getting worse.

			But for those familiar with the data, including most designated experts, the answer is the anti-impact framework’s goal and standard of eliminating human impact.

			Our knowledge system, especially its designated experts, operating on the anti-impact framework, teaches us to evaluate the “livability of the planet” not in terms of how livable it actually is for human beings but in terms of how little impact we’ve made.

			Thus, as I discussed in chapter 3, even though Earth is more livable than ever, it’s widely evaluated as “destroyed” because we’ve impacted it so much—even though that impact has brought billions of people out of poverty and made them far safer from climate danger.

			Note that most people don’t even think of the state of poverty when they think of the “livability of the planet.” That’s how anti-human a perspective the anti-impact framework and its vague environmental terminology give us.

			If we are to gain a proper understanding of the role of fossil fuels or anything else in human flourishing, we must reject the anti-impact framework totally, including its negative evaluation of the state of today’s world.

			And we must eagerly seek to understand the causes of today’s unprecedented livability, especially its most fundamental causes.

			This is especially true because billions of people on this planet still have life expectancies and/or incomes that make Earth far less livable for them than it is for those of us in the prosperous world.

			Which brings us to the final hockey stick, CO2.

			The popular narrative is that rising CO2 levels make the planet increasingly unlivable.

			If a hockey stick increase of rising CO2 levels corresponded to no decline in the world’s livability, that alone would raise serious questions about the dangers of rising CO2 levels.

			But the hydrocarbons and human flourishing hockey sticks illustrate that the incredible increase in the world’s livability correlates directly with a rapid increase in human CO2 emissions.

			What to make of this?

			The hydrocarbons and human flourishing hockey sticks, at minimum, demonstrate that whatever negative impacts rising CO2 may have on the livability of our world via additional climate danger, those negatives have been completely overwhelmed by other factors—factors that, for example, have saved and extended billions of lives that would have, in the past, been lost to starvation, poverty, and disease.

			But we know from chapter 2 that rising CO2 emissions haven’t even negatively impacted the livability of our world via additional climate danger because climate-related disaster deaths are at an all-time low.

			Thus, rising CO2 emissions directly correlate with the world becoming more far more livable across the board—including climate becoming far more livable.

			While an incredibly strong direct correlation between CO2 emissions and the world’s livability doesn’t prove causation, such correlations are often reflections of causation. And in this case, the relationship is causal to a degree that almost no one appreciates: the ultra-cost-effective fossil fuel energy emitting the CO2 is literally driving the world’s unprecedented, increasing livability.

			I want to distinguish my view from the position that fossil fuel energy is incidental to or even merely important to the unprecedented and growing livability of our world.

			When the improvement of our world is, all too rarely and incompletely, acknowledged, it is invariably ascribed to crucial factors that are treated as unrelated or barely-related to fossil fuel use, such as scientific discoveries, technological innovation, improved medical care, and improved sanitation.

			While scientific discoveries, technological innovations, improved medical care, and improved sanitation are indeed crucial contributors to the world’s livability, they are not unrelated or barely-related to fossil fuel use. In fact they have overwhelmingly depended on and will continue to depend on ultra-cost-effective energy production from fossil fuels or their equal.

			Thus, my claim about the current benefits of fossil fuels is radical in two respects: I am claiming (1) that today’s world is unnaturally livable, not, as our knowledge system portrays, unnaturally unlivable, and (2) that the role of ultra-cost-effective fossil fuel energy is not incidental or even just important—it is fundamental.

			The Problem of Human Weakness on a Naturally Deficient and Dangerous Planet

			To understand what drives the unprecedented and increasing livability of our world today, it’s crucial to understand what has prevented the world from being very livable for the typical individual for most of its history. As the hydrocarbons and human flourishing hockey sticks clearly show, for most of the world’s history it was barely livable, with low and nearly stagnant life expectancy and resources for the average individual.

			
				FIGURE 4.2 The World Was Barely Livable Before Fossil Fuels
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					Sources: Gilfillan, Marland, Boden, Andres (2020); World Bank Data; Maddison Project Database

				
			
			Two fundamental causes of the world’s low livability throughout its history are (1) the natural, unimpacted state of the planet is not conducive to human flourishing and (2) the natural state of human ability is not conducive to human flourishing.

			I’ll start with the natural, unimpacted state of the planet.

			Today we are taught by our anti-impact knowledge system, which operates on the delicate nurturer assumption, to regard Earth as naturally stable, sufficient, and safe—so long as we don’t impact it too much. But this is refuted by the entirety of human history, as well as the significant poverty that still exists in many parts of the world.

			The unimpacted Earth is not a delicate nurturer; it is only wild potential. It has all the building blocks of life—such as water, carbon, and an atmosphere with oxygen. It has ample raw materials—such as metals, rocks, and sand. It has many beautiful places—such as beaches, mountains, rivers.

			But in the Earth’s unimpacted state, the potential of these building blocks of life to promote human flourishing is largely unactualized.

			Every environment on Earth, if not significantly impacted by human beings, is, from a human flourishing perspective, deficient and dangerous. The unimpacted Earth is deficient because it does not automatically produce most of the nourishment (food and water) our bodies need to survive and flourish. And the unimpacted Earth is dangerous because it does automatically produce many threats to our survival—above all, predators (large and small) and climate.

			Unless human beings act to overcome the problem of the naturally deficient and dangerous state of Earth, it is impossible for the average person to flourish. The key to overcoming this problem is producing values that will nourish us, protect us from nature’s dangers, and provide opportunity for fulfillment: from abundant food and clean water to shelter and medical care to education and entertainment.

			Thus, a timeless but little-recognized truth is that the livability of our naturally deficient and dangerous world is overwhelmingly determined by humanity’s productive ability.

			Our productive ability is the amount of life-enhancing value we can produce in a given amount of time.

			I emphasize “in a given amount of time” because producing value takes time, and human time continuously consumes value—including food, water, and fuel for warmth.

			The less value we can produce in a given amount of time, the lower our ability to flourish or even to survive. For example, throughout history when subsistence farmers have consumed food or firewood faster than they could produce them, they ran out of resources and died.

			The greater the value we can produce in a given amount of time, the greater our ability to survive and flourish on this naturally deficient and dangerous planet. For example, modern farmers who can produce hundreds or thousands of times their family’s food needs are in a position to trade their surplus food production for abundant food, water, shelter, heating, and other life-enhancing values. To such people the world is abundant—not because it is naturally so but because their productive ability, along with the productive ability of countless others, makes it unnaturally abundant.

			While productive ability is the solution to the problem of a naturally barely livable planet, it is a solution that is naturally out of reach for human beings because of a second problem: the natural, physically weak state of humans—which limits our ability to deploy the energy that production requires.

			Our productive ability—the amount of life-enhancing value we can produce in a given amount of time—is directly linked to the amount of energy we can deploy in a given amount of time.

			The reason is that all production involves transforming nature, and transforming nature takes energy.

			When we are producing any material value, from a crop of corn to a water treatment plant to a hospital, we are using energy to transform the elements of nature into a more valuable form.

			Energy in the broadest sense is a measure of physical work, which in physics is defined as the product of force and distance—how much physical force is used over what distance to transform the elements of nature from one form into another form.

			The more physical work involved in a productive process, the more energy it takes. Building a modern home takes a lot more energy than building a tepee, which takes a lot more energy than just moving oneself into a cave.

			And here we run into the problem that has plagued human beings throughout history and still plagues billions today: our productive ability is severely limited by our innate lack of ability to deploy energy—our lack of physical power.

			Power is the rate at which a person, animal, or machine can do physical work—that is, the rate at which they deploy energy. The more power we have at our disposal, the more food, clothing, shelter, medical care, education, and anything else we can produce with our limited time.

			Unfortunately, from the perspective of production, our bodies on their own are weak—not sufficiently powerful to produce enough value for the average person to flourish.

			As deserted island stories accurately portray, left to our own devices, about the best we can do is build a primitive shelter that wouldn’t survive a major storm and, if we’re lucky, find or grow enough food to keep us going.

			One way in which human beings throughout history have tried to overcome their lack of power is by producing and using manual tools—tools where we are the power source.

			Manual tools give us the ability to do more with the same amount of energy.

			A world with manual tools is a far more livable world than a world without them. That’s why a top priority in deserted island stories is to fashion tools that will make the island more livable.

			A human being can kill more edible animals with a spear than he can with his bare hands using the same number of calories.

			A human being with a knife can gather more berries than a human being without one.

			A human being with a container can acquire more water than a human being without one.

			Manual tools are amazing.

			But our ability to use manual tools is limited by the amount of energy we have to produce them and to power them.

			As much as manual tools help human beings, when human beings can only make and use tools with their own physical power, they can’t produce all that many tools and they can’t do all that much with those tools. Hence, even in places historically and today where human beings have had advanced toolmaking abilities, the average person cannot produce enough to flourish.

			For example, even in the wealthiest parts of the world (in Europe) several hundred years ago, where human beings had extremely advanced manual toolmaking abilities, the average person was desperately poor.

			Thus, there is no getting around the fact that when human beings must produce largely using their weak, physical bodies, the typical human being must spend enormous amounts of time to survive at a crude, insecure level.

			Not only is this miserable in and of itself, but it also inhibits the very thing that could make life better: time for productive innovation.

			A major driver of progress is innovation—identifying and implementing new, better forms of production such as a better product or a better method of producing it or a better tool or, as I will emphasize in this book, a better machine.

			Innovation takes time—time to learn enough to have new ideas, time to think of new ideas, and time to implement new ideas.

			But manual-labor, low-productivity life, which is in desperate need of productive innovation, also lacks the time necessary for such innovation.

			This explains much of the flatness of the human flourishing hockey sticks. When productivity and therefore income are low, life expectancy is low and time for innovation is limited. Which keeps productivity low, which keeps time for innovation low, and so on.

			I call this “the vicious circle of unempowerment”—because human beings’ lack of power (“unempowerment”) makes them barely productive in the first place, which gives them little time and resources to figure out how to become more productive, which keeps them barely productive, and so on.

			Understanding the two natural obstacles to a livable world—the naturally deficient and dangerous nature of this planet, and our natural physical weakness—explains the flat part of the hydrocarbons and human flourishing hockey sticks: human beings relying on their own meager productive energy cannot produce enough value to flourish and progress on this naturally deficient and dangerous planet.

			Fossil fuels have increasingly solved the problem of human weakness on this naturally deficient and dangerous planet by producing energy cost-effectively enough that human beings can use machines to produce the values that we need to survive and flourish.

			The Solution: Cost-Effective Machine Labor and Machine Food

			The key to transforming this naturally deficient and dangerous planet into a livable world is for human beings to overcome their natural weakness by using machines—tools that are largely powered not by highly limited human energy but by potentially unlimited external, nonhuman sources of energy.

			As I discussed in chapter 1, machines amplify and expand our productive abilities—our ability to produce the values we need to survive and flourish, from food to clothing to shelter to medical care to education.

			
					
					Amplify: Machines amplify our productive abilities by enabling us to produce far more value in less time. For example, a modern “combine harvester” can reap and thresh enough wheat to make 500,000 loaves of bread in a day—about a thousand times what a highly capable human can.[3]

				

					
					Expand: Machines also expand our productive abilities by producing types of value that no number of humans can produce without machines. For example, an incubator can produce a perfect environment for a premature baby in a way that no amount of manual labor can. An airplane can produce a form of high-speed, safe travel that no amount of manual labor can. The computing machines of the Internet produce near-instantaneous and unlimited access to knowledge, making unprecedented educational opportunities accessible to billions—something no amount of manual labor can do.

				

			

			The more we can use machine labor instead of human labor, the greater our ability to produce values that nourish, protect, and fulfill us.

			So why don’t human beings just use machine labor for everything?

			Because the amount of machine labor human beings can use is limited by the cost-effectiveness of machine labor, including, crucially, the cost-effectiveness of the energy (machine food) needed to power all machine labor.

			The essence of cost-effectiveness is how much value something produces compared with how much value it consumes.

			For example, cost-effective employees for a business are those who generate more revenue than it costs to pay them—that is, they produce more value for the business than they consume.

			And cost-effective machine labor is machine labor that produces more value than it consumes.

			When we think about machine labor, we always need to recognize that machines not only produce value for us but also consume value from us—the value involved in building, running, and maintaining the machines. Above all, we need to recognize how much human time machine labor consumes, because time is our most finite and precious value.

			The main obstacle to using machine labor is lack of cost-effectiveness: machine labor consuming more value than it produces.

			I call this the “private jet problem.”

			Travel by private jet is an amazing thing. If you have a private jet, you can save a lot of time in your traveling, and you can travel to all kinds of great places at the drop of a hat.

			So why don’t the vast majority of us travel by private jet?

			Because despite the value of the time private-jet labor produces, the enormous amount of resources consumed via private-jet labor makes it cost-prohibitive for the vast majority of us. These resources include: the large amounts of fuel private jets run on, all the resources needed to mine the raw materials for the plane, all the resources needed to manufacture the plane’s parts, all the resources needed to assemble the plane, the time of the pilot who flies the plane, the time and resources involved in maintaining and operating airports, and so on.

			The enormous amount of resources involved in private jet labor is why a five-hour cross-country flight on a private jet can cost $50,000.

			Let’s say the private jet trip saves two hours of time at the airport.

			For the rare CEO who can produce way more than $50,000 of value in those two hours, such as Tim Cook of Apple, it’s worth it.

			But someone making $25 an hour would need to work two thousand hours, an average work year, to save two hours via private jet. For such a person, producing private-jet machine labor consumes far, far more value than it produces.

			Throughout human history, most machine labor for most people has been like a private jet—wonderful if they could afford it but completely cost-ineffective.

			The key to solving the “private jet problem”—the cost-ineffectiveness of machine labor—is to make the most significant input of machine labor, energy, more cost-effective.

			The cost-effectiveness of energy plays much more of a role in the cost-effectiveness of machine labor than you might think.

			Of course, once you grasp that machines run on energy, it becomes clear that the cost of machine labor includes the cost of the energy needed to power a given machine.

			For example, the cost of automobile labor includes the cost of gasoline to power the automobile, the cost of washing-machine labor includes the cost of the electricity to power the washing machine, and the cost of smartphone labor includes the cost of the electricity to power the smartphone.

			But the energy that powers a machine is only the beginning of the energy it uses. Any machine we use doesn’t just use energy in its operation, it also has used the energy that operated the hundreds or even thousands of other machines that produced it.

			Take a smartphone. It’s easy to think of a smartphone as a low-energy machine because it takes relatively little electricity to charge. But there is an enormous amount of unseen machine labor used in producing a smartphone—all of which factors into its cost.

			Think of all the raw materials in a smartphone, such as aluminum, lithium, carbon, iron, silicon, copper, cobalt, and nickel. Every one of these is mined using some mining machine. Then all the mined materials need to be refined and processed, using machines, into usable components. Then those components need to be manufactured, using machines, into smartphones. And at every stage of production, transportation machines are needed to get materials, components, or finished smartphones from where they are to where they need to be.

			All the aforementioned machines use energy, and the cost of all their energy goes into the cost of a smartphone. But that’s just the beginning, because all the aforementioned machines were themselves produced using hundreds of machines—and the cost of all that energy goes into smartphones, too.

			And on top of that, the operation of a smartphone as a communication device draws on myriad massive machines—computers and data centers—around the world. While smartphone charging is typically a small fraction of your household energy use, the streaming of data over the internet infrastructure can use significantly more energy that we aren’t taught to think about.[4]

			Once we understand that the cost of machine labor is driven by the cost of powering a given machine plus the often far greater costs of powering all the other machines involved in producing that machine, we can see why the cost-effectiveness of energy production—how affordable, reliable, versatile, and scalable it is—is fundamental to the cost-effectiveness of machine labor. And, as we have seen, the cost-effectiveness of machine labor is fundamental to humanity’s productive ability—which is fundamental to the world’s livability.

			Thus, the cost-effectiveness of energy is not, as our knowledge system communicates, trivial to the livability of our world—it is fundamental to the world’s livability in any era, because it determines the extent of naturally weak human beings’ ability to use machines to produce the values they need to flourish on this naturally deficient and dangerous planet. Which is why fossil fuels, by providing a uniquely cost-effective form of energy for the last two hundred or so years, have been and remain fundamental to the unprecedented and increasing productive ability—and therefore livability of our world.

			Humanity’s Unprecedented, Fossil-Fueled Productivity and Progress

			As the “GDP per capita” of the hydrocarbons and flourishing human hockey sticks captures, humanity’s productive ability is higher than it has ever been.

			Specifically, humanity today has the ability to produce an unprecedented quantity of values (such as food, shelter, and clothing) and an unprecedented variety of values (from airplane trips to Google searches to MRI scans) with our always-limited time.

			And humanity’s productive ability is not only unprecedented in its current state, it is unprecedented in its rate of progress—which took off like a hockey stick, not coincidentally, around the time when humanity started using fossil fuels.

			
				FIGURE 4.3 The Hydrocarbons and Human Flourishing Hockey Sticks
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					Sources: Gilfillan, Marland, Boden, Andres (2020); World Bank Data; Maddison Project Database

				
			
			Ultra-cost-effective energy from fossil fuels drives this unprecedented, increasing productive ability in two basic, inextricably intertwined ways: (1) through powering ultra-cost-effective machine labor and (2) through the enormous amounts of human mental labor freed up by ultra-cost-effective machine labor.

			Powering Ultra-Cost-Effective Machine Labor

			As I briefly documented in chapter 1 and will explain in more detail in the next chapter, fossil fuels today provide a uniquely cost-effective form of energy, one that is

			
					
					low-cost;

				

					
					on-demand;

				

					
					versatile; and

				

					
					available on a global scale—to billions of people in thousands of places.

				

			

			The ultra-cost-effectiveness of fossil fuel energy makes machine labor so cost-effective that it can be used everywhere in every aspect of life.

			Recall the “private jet problem,” where despite being highly desirable, machine labor is not cost-effective for most people because it consumes more value, above all human time, than it produces.

			Fossil fuels have made machine labor so cost-effective for billions of people that a private jet is one of the few machines that is not cost-effective in the “empowered world.”

			The vast majority of machines, from washing machines to smartphones to refrigerators to air conditioners, are cost-effective for billions of people.

			
				FIGURE 4.4 Reminder: Only Fossil Fuels Provide Low-Cost, On-Demand, Versatile, Global-Scale Energy
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					Sources: Our World in Data; Vaclav Smil (2017); BP Statistical Review of World Energy

				
			
			Recognizing that fossil-fueled machines empower us to produce incomparably more value in less time is crucial to understanding fossil fuels’ fundamental role in our productive ability, but it is only the beginning.

			Enormous Amounts of Human Mental Labor Freed Up by Ultra-Cost-Effective Machine Labor

			Recall the vicious circle of unempowerment. When human beings must produce largely using their own energy, the average human being must spend enormous amounts of time to survive at a crude, insecure level—which means very little time to produce values other than their barest survival needs.

			But with today’s fossil-fueled machine labor, humans can produce enough for their barest survival needs very quickly. This means they have abundant freed-up time to engage in the human mental labor—work that involves the unique abilities, including creative abilities, of the human mind—that most modern productive areas require. This includes scientific research, technological development, medical care, and sanitation—the things that supposedly have nothing to do with fossil fuels.

			Fossil-fuel-freed-up mental labor, combined with fossil-fueled machine labor, makes possible two of the most wonderful aspects of today’s productive ability: its super-specialization and its rapid innovation.

			Super-Specialization

			Specialization is the phenomenon of individuals, groups of individuals, and areas of the world focusing on the types of productive work they do best.

			The more specialized production is, the more productive everyone is overall.

			A classic example of specialization was Henry Ford’s assembly line, where automobiles could be produced much more quickly when each individual focused on a narrow part of the automobile-building process rather than engaging in most or all of the building process themselves.

			Specialization is so powerful that every economic school of thought recognizes it as a fundamental productive benefit.

			What is rarely recognized is that fossil fuels make possible today’s super-specialization by freeing up human mental labor, by empowering specialists with machine labor, and by producing ultra-cost-effective transportation that facilitates global trade.

			
					
					Freeing up human mental labor: Without all the time fossil-fueled machine labor frees up from manual labor to meet the most basic survival needs, the human time for all of today’s amazing specializations, from medicine to sanitation to entertainment, wouldn’t exist.

				

					
					Empowering specialists with machine labor: Every profession today—from doctor to sanitation worker to entertainer—uses machine labor directly and indirectly, making them incomparably more productive than they would otherwise be. For example, entertainers use machine labor to record and broadcast their performances, and machine labor is used to produce every stage, movie set, and other piece of infrastructure entertainers use.

				

					
					Producing ultra-cost-effective transportation that facilitates global trade: Specialization works only to the extent that specialized producers can trade with one another. Trade requires transportation to move raw materials, components, and finished products from where they are to where they are needed. The more cost-effective transportation is, the more and farther we can trade. Today’s global super-specialization, which enables us to benefit from the best producers around the world, is made possible by ultra-cost-effective transportation in giant cargo ships, trains, trucks, and planes—almost all powered by low-cost, ultra-concentrated, highly stable oil fuels.

				

			

			Rapid Innovation

			Fossil-fueled machine labor, including the human mental labor it frees up, is the root of today’s massive innovation.

			Recall that with the vicious circle of unempowerment, the “circle” involved low productive ability being miserable in and of itself but also inhibiting the very thing that could make life better: time for productive innovation.

			Ultra-cost-effective fossil-fueled machine labor drives a wholly different phenomenon: a virtuous circle of empowerment.

			Fossil-fueled machine labor frees up time that we can devote specifically to productive innovation—productive innovation that utilizes fossil-fueled machines.

			For example, consider scientific and technological research—fields that are rightly regarded as major drivers of prosperity and progress.

			It is only in an empowered world, where machine labor does enormous amounts of work for us, that we can confidently free up enormous amounts of human time for such pursuits. And those fields use enormous amounts of machine labor—most directly, high-powered computing machines.

			The fossil-fueled virtuous circle of empowerment explains why our productive ability is not only unprecedented but ever increasing.

			Human beings are leveraging the time freed up by ultra-cost-effective machine labor to think about how to become even more productive—including how to produce even more cost-effective machine labor.

			Fossil Fuel Materials

			There is one final way in which fossil fuels amplify our productive ability that needs to be highlighted to fully understand their benefit. It is their use as materials.

			We live in a world of extremely versatile materials that give us amazing abilities.

			We have roofing materials that protect us from rain, tires made of materials that can endure tens of thousands of miles, insulation materials that keep us cool in the summer and warm in the winter, and medical materials that enable an artificial limb or even heart to be part of our body.

			Where do those materials come from? In thousands of cases, they are made wholly or partially using hydrocarbons, aka fossil fuels—mostly oil or natural gas. (For simplicity’s sake, I’ll refer to things being made of “oil” as a shorthand for “oil and/or natural gas.”) This state of affairs came about because fossil fuels, by fueling super-specialization and rapid innovation, led to research and development, not just in how to burn fossil fuels for energy but also in how to leverage their unique properties to make materials. As a result, we have radically different and better materials than our ancestors had.

			Today’s chemical engineers can “crack”—break down—the hydrocarbon molecules of oil into small parts and then reassemble them into an unbelievable variety of “polymers,” including modern plastics. While you think of the oil in your car as being in the gas tank, in fact there is more oil in the materials of the car than in the gas tank. The rubber tires are made of oil, the paint and waterproofing are made of oil, the plastic dent-resistant bumper is made of oil, the stuffing inside the seats is made of oil, and in most cars, the entire interior is one oil-based fabric or synthetic material after another—because oil is an amazingly cost-effective material to make things with.

			You are probably sitting in a room with at least fifty things derived from oil, from the insulation in your walls to the carpet under your feet to the laminate on your table to the screen on your computer.

			The world around us is made of oil and natural gas and would look completely different without them.

			It’s no exaggeration to say that today’s productive ability is fossil-fueled: it depends on ultra-cost-effective fossil-fueled machine labor, fossil-fuel-freed-up time, and fossil fuel materials.

			Now that we understand that the livability of our world is determined by our productive ability, and that today’s productive ability is fundamentally the product of fossil fuels, we are finally in a position to understand, in detail, the full benefits we get from fossil fuels—the benefits that our knowledge system dismisses as trivial to the livability of our world but are actually fundamental to its unnatural and increasing level of nourishment, safety, and opportunity for fulfillment.

			An Unnaturally Nourishing World

			How nourishing is today’s world and what is fossil fuels’ positive role? This is vital knowledge to have when we are considering negative side-effects of fossil fuels to the world’s nourishment going forward.

			While we are taught by our knowledge system, on the delicate nurturer assumption, to think of nourishment as something our planet naturally provided until it was destroyed by fossil fuels—which supposedly disrupt the naturally favorable weather patterns that our food requires and contaminate the supposedly naturally clean state of water—the reality is that fossil fuels have made a naturally non-nourishing planet unnaturally nourishing.

			Nature is not a Garden of Eden in which all the food we need is available to be effortlessly plucked. While certain environments, left to their own devices, might grow some useful fruit trees, no environment, let alone the average environment around the world, left to its own devices, produces abundant, healthy food for millions of people or more.

			Because nature doesn’t automatically produce the food we need to survive and flourish, an overwhelming percentage of our food must be produced by us. And food production requires a lot of work—a lot of energy—to transform soil, seeds, water, and animals into nourishing food.

			In unempowered, largely manual-labor environments, the average human being is so limited in their ability to do this kind of productive work that a large percentage of their life must be spent acquiring even crude nourishment.

			History provides the clearest illustration of how non-nourishing the natural environment is, as today even the unempowered world benefits from enormous food-aid assistance made possible by the machines of the empowered world.

			As recently as the 1800s, in England up to 80 percent of the average family’s income—which means 80 percent of their productive time—went to food, mostly low-quality bread.[5]

			The result of a life consumed with food production was often what we would consider malnourishment—with frequent famines that made things worse. This was true even in the wealthiest part of the world, Europe.

			As economic historian Carlo Cipolla wrote: “It is difficult for those living in the industrialized countries of the twentieth century to imagine hunger and famine. But preindustrial Europe resembled nineteenth-century India more than it did nineteenth-century Europe. . . . People literally died of hunger. In the cities it was not unusual to find men dead in the streets or under the portals. In the countryside they were found at the roadside, their mouths full of grass and their teeth sunk in the earth.[6]

			Trying to fend off starvation by eating grass—that’s a “natural” life.

			There are still billions around the world—the unempowered parts of the world—who live in a largely natural and therefore non-nourishing food environment.

			While today’s unempowered have a more secure food supply than the unempowered world of the past—substantially due to the availability of food relief from the empowered world—their situation is still terrible by the standards of the empowered world because they are largely using manual labor instead of machine labor.

			In places like Uganda, Zimbabwe, Nepal, Ethiopia, and Niger, more than two out of three people are farmers. A report on Zambia reports that “the average poor rural family here spends 80 percent of income on food.” And in Burundi, more than nine out of ten work in agriculture.[7]

			For these unempowered people, the world is not a nourishing place whatsoever.

			What about drinking water?

			While “natural” water is glorified by advertising today, the reality is that most environments are naturally deficient in drinking water. Drinking water for most people at most times, has been naturally dirty and/or distant.

			Clean drinking water, like virtually every other value, must be produced.

			When human beings are unempowered, the work that goes into acquiring water of questionable cleanliness is something that takes many hours a week or even a day—with the result being water that is not safe or healthy by empowered standards, often full of dangerous microorganisms.

			So much for the idea that natural environments nourish us with healthy food and drinking water—and therefore that if we rapidly eliminate fossil fuels, we can be sure that nature will take care of us in the food and water department.

			By contrast, in today’s empowered world we can spend a small percentage of our time to acquire food and water with unprecedented levels of quality.

			Consider how much time it takes those of us in the empowered world to meet our basic food needs if we really want to economize.

			I inadvertently discovered this in college when, after exhausting my meal plan, and not wanting to ask my parents for money, I lived on lentils and canned tuna for about $25 a week.

			A week’s worth of food, available in as much time as it takes someone to make $25. Thus, someone who makes $25 per hour need spend only one hour a week, or nine minutes a day, acquiring food.

			And for just a little more money, someone today can eat with a healthiness that would have been virtually impossible for almost anyone in the past.

			To be sure, there are serious concerns about the food choices many people in the empowered world make.

			But there has never been more opportunity for any of us to have healthy, tasty, convenient, rewarding experiences with food.

			What about water?

			Tap water, which with few exceptions is perfectly healthy and far healthier than most “natural” water historically or today, is about one half of a cent per gallon. This means that a worker drinking one gallon a day works less than a second to acquire it.[8]

			This is nothing short of magical.

			What’s the source of our magical ability to acquire food and water?

			Above all, the magic of machines, mostly fossil-fueled, that empower a relative handful of individuals to produce far more and better food and water than entire populations can produce via manual labor.

			Today’s food and water industries employ a massive staff of machine laborers, including:

			
					
					Cultivation machines, largely powered by oil (the fuel of mobility), that enable workers to do hundreds of times more cultivation of land than humans can via manual labor—like the modern combine harvester, with which one person can reap and thresh enough wheat in a day for 500,000 loaves of bread.[9]

				

					
					Irrigation machines that move optimal amounts of water to where they are needed, regardless of what’s naturally happening with rainfall. Irrigated lands average more than three times the crop yields of rain-fed areas.[10]

				

					
					Transportation machines that enable all the best cropland in the world to be connected into one giant network—the ultimate “food network.”

				

					
					Refrigeration machines that preserve food in an optimal state for far longer—whether transporting it or storing it at home.

				

					
					Computing machines that help food producers identify and implement best practices, such as the best ways to plant seeds in different conditions, the optimal amount of water, the optimal amount of fertilizer, etc.

				

			

			Fossil-fueled machine laborers are also the unsung heroes behind ultra-affordable clean drinking water:

			
					
					Purification machines that enable us to transform naturally dirty water or human-contaminated water into clean, healthy drinking water.

				

					
					Pumping machines, like those used in irrigation, that enable us to move drinking water.

				

			

			And the machines I have mentioned so far are just some of the machines involved in food and water production.

			Every aspect of today’s amazing food and water production, from the metal fences used to raise livestock to the irrigation infrastructure to the construction of grocery stores and the office buildings of researchers, is produced by machines—as are all the machines I have mentioned above. And the vast majority of these machines run on fossil fuels because that is by far the most (and sometimes only) cost-effective solution.

			Whenever we are thinking about the world’s ability to provide food and water in the future, we need to recognize that the amazing level of nourishment today’s empowered world experiences is the unnatural product of fossil-fueled machine laborers—and that eliminating fossil fuels without a genuinely cost-effective replacement would cause mass starvation.

			Fossil fuels also free up the time for mental labor that makes possible today’s level of food specialization and food innovation.

			Today’s highly specialized food industry is focused not just on food survival but on food flourishing—producing and enjoying food to its highest potential.

			For example, today’s agriculture includes a significant industry just for mangoes (my favorite fruit), with transportation and refrigeration machines that make possible such miracles as enjoying mangoes in Vermont in the winter. This is a major difference from the agriculture of the past.

			Almost everyone who works in food beyond the crudest, cheapest necessities is able to do so because of the time that fossil-fueled machines have freed up for human beings to specialize in a wide variety of productive pursuits.

			Fossil-fuel-freed-up time, empowered by fossil-fueled machine labor, makes possible a whole innovative subindustry of agricultural research, where individuals devote their whole careers to studying how to grow more and healthier food.

			Chief among such individuals is Norman Borlaug, the leader of the Green Revolution (not related to the modern Green movement), whose work in genetics and plant breeding has been credited with preventing upwards of a billion deaths from hunger and malnutrition.[11]

			Thanks to fossil fuels, Borlaug could live a life of ultra-productive mental labor instead of being yet another one of history’s subsistence manual laborers.

			Finally, today’s amazing food production also depends on the many fossil fuel materials involved in modern nourishment—above all, fertilizer.

			Fertilization increases the amount of crops that can be grown per unit of farmland by increasing the amount of nitrogen plants can absorb and thus the amount they can grow.

			While there are natural fertilizers such as bat guano, they do not naturally exist in nearly large enough quantities to fertilize crops for billions. The decline of these fertilizers even with a late-1800s population of 1.5 billion led eminent chemist William Crookes to declare in 1898 that “all civilisations stand in deadly peril of not having enough to eat.”[12]

			Today we have no such peril because, using the “Haber-Bosch process,” we can transform natural gas into fertilizer.[13]

			Fertilizer is one of many vital fossil fuel materials in food production. Fossil fuels are the basis of the plastics that keep refrigerators sanitary, containers that keep food fresh longer, and the lubricants that keep machines running.

			To summarize, fossil fuels provide the ultra-cost-effective machine labor, time, and materials that make the world amazingly, unnaturally nourishing for billions of people—able to acquire more and more nourishing food and water with smaller and smaller fractions of their time.

			Without fossil fuels or their equivalent, food production would collapse and today’s “unnaturally” large population could not possibly survive. With more fossil fuels or their equivalent, billions more people can have the opportunity to acquire the nourishment they need in small amounts of time—instead of devoting huge portions of their lives to procuring mediocre nourishment.

			That’s how fundamental the world’s use of fossil fuels is to how unnaturally nourishing it is.

			The unnaturally nourishing state of today’s world for billions of people, its dependence on the uniquely cost-effective energy fossil fuels provide, the opportunity for the planet to become far more nourishing with more fossil fuel use, and the catastrophe of the planet becoming far less nourishing if fossil fuel use is heavily restricted without a true replacement are crucial context for decision-making about fossil fuels.

			And yet all of this context is either ignored or outright denied by our knowledge system, to the point that there is no widespread fear whatsoever of what restricting or eliminating fossil fuel use would do to the food and water supply that depends on it.

			If we are to make even remotely rational decisions about energy going forward, the reality of today’s unnatural level of nourishment and its dependence on fossil fuels need to be widely understood.

			The world’s massive use of fossil fuels is equally fundamental to an aspect of its livability that is even less acknowledged than today’s unprecedented nourishment—its unprecedented safety.

			An Unnaturally Safe World—Unprecedented Shelter

			How safe is today’s world and what is fossil fuels’ positive role?

			While we are taught by our knowledge system, on the delicate nurturer assumption, to think of safety as something our planet naturally provided until destroyed by fossil fuels, the reality is that in its natural, unimpacted state, the planet perpetually poses many dangers to human life—and fossil fuels have made it unnaturally safe.

			Nature gives us an extremely dangerous environment in the form of a naturally dangerous climate and naturally dangerous predators large and small (including microscopic predators such as infectious diseases).

			Throughout history and in the unempowered world today, unempowered human beings have spent enormous amounts of time trying to protect themselves from these dangerous forces, with very little success.

			The enormous natural danger of the planet is a major reason why, as the human flourishing hockey sticks illustrate, life expectancy was so low for so long; unempowered human beings simply could not produce enough protection to overcome nature’s dangers.

			Today, empowered by fossil fuels, we keep ourselves unnaturally safe by producing unprecedented amounts of protection from natural dangers, including (1) unprecedented shelter, (2) unprecedented sanitation, and (3) unprecedented medical care.

			Let’s start with shelter.

			Shelter is a timeless essential for human beings because it helps to protect us from the ever-present menace of climate, as well as large predators (such as bears) and many small predators (such as disease-carrying mosquitoes and flies).

			When human beings are unempowered, they spend enormous amounts of time producing shelter and yet still only manage to produce shelters that are vulnerable, fragile, dirty, and uncomfortable.

			To take a modern-day example, consider the situation of Florence, a resident of Zambia, as told by energy and environmental expert Bjorn Lomborg: “As a widow, Florence is the sole income provider for five children and a grandchild. . . . She scrapes together just [$38] each month by selling ground nuts and vegetables at a desk outside her house, and renting out one of its two rooms. . . . Her family of seven crams into [one] room. There is no running water and no toilet.”[14]

			That one room is ten feet by ten feet—one hundred square feet. For seven people. And she can barely afford it.

			Contrast Florence’s situation with that of the typical person in the empowered world, who can readily afford shelters that are unnaturally and amazingly protective, resilient, clean, and comfortable.

			The unprecedented state of shelter today depends on numerous fossil-fueled, shelter-related industries, including (1) shelter building, (2) temperature control, (3) fence building, and (4) clothing.

			Today’s unprecedented shelters are possible only because today’s shelter-building industry, like the food industry, employs a massive staff of fossil-fueled machine laborers that cost-effectively do incredible amounts of work for us.

			These machine laborers include:

			
					
					excavation machines that enable one human to dig up and move massive amounts of earth to make room for the foundations of sturdy buildings;

				

					
					grading machines that enable one human being to easily flatten uneven, bumpy patches of land to make them suitable for large, level structures;

				

					
					lifting machines, such as cranes, that can lift enormous amounts of weight that, if they could ever be lifted before, took years of slave labor;

				

					
					the machines we call power tools, which enable human beings to combine their dexterity with large amounts of power for precision tasks such as hammering, fastening, and sawing;

				

					
					compacting machines that make the ground under buildings solid;

				

					
					cutting machines that clear trees to make way for human habitation;

				

					
					paving machines that build the amazing roads that interconnect our shelters;

				

					
					mining machines that extract all the raw materials involved in our amazing buildings, from iron and coal for steel, to aluminum, to copper, to sand; and

				

					
					high-heat machines used to transform mined materials into vital usable materials such as cement, steel, and plastics.

				

			

			Without these completely unappreciated fossil-fueled machine laborers radically increasing humans’ productivity ability, high-quality shelter would be out of reach for the vast majority of people in what is today’s empowered world.

			And that’s just the building of shelter.

			Fossil-fueled machine labor is also fundamental to our unprecedented protection from dangerous temperatures—above all the perennial death threat of cold—via temperature control.

			One of the most overwhelming shelter challenges in an unempowered environment is the timeless need to produce warmth when it’s cold.

			While today’s temperature focus in public discussions is on the phenomenon of being too hot, historically and to this day the far greater direct danger for human beings is being too cold.[15]

			I’m not just talking about super-cold places like Scandinavia. Even at moderate northern latitudes, cold requires an amount of heat production that can be overwhelming.

			For example, on the American frontier a typical household would consume four thousand cubic feet of wood per year, which weighed 80,000 to 160,000 pounds! That means on the average day a household would need 350 pounds of wood, chopped into pieces small enough to fit in a fireplace.[16]

			In unempowered times and places that chopping must be done with manual labor, as must the felling of trees, as must much of the transportation of felled trees, such as on-loading and off-loading.

			Thus, keeping warm in unempowered places consumes a large portion of life.

			But it gets worse.

			The result of all this time spent on acquiring heat in unempowered places is not the level of comfort that we in the empowered world enjoy when we think of heat, which is a consistent, controllable level of heat distributed throughout our shelters, with little or no fumes.

			In unempowered places, wood—or, in the poorest places, animal dung—instead provides only concentrated heat around a multipurpose open fire, often used not only for warmth but also for cooking and heating water.

			This more “natural” way of heating shelters requires that individuals indoors breathe in amounts of smoke and fumes that are far greater than today’s world’s worst outdoor air pollution.

			“Having an open fire in your kitchen is like burning 400 cigarettes an hour,” says one leading researcher. And “household air pollution is still the largest single health risk factor for Indian women and girls.”[17]

			Breathing fumes from an open fire is rampant in the unempowered world today, and literally billions of people live this way.

			Enormous amounts of time and effort to produce heat that is uncomfortable and accompanied by extreme air pollution. That’s life in a “natural” shelter.

			In the empowered world, our heroic fossil-fueled machine laborers enable the average person to affordably and cleanly heat their shelter on-demand.

			For example, heating machines—the most cost-effective being natural gas furnaces—can enable a person making $25 an hour in a cold part of the U.S. to effectively and cleanly heat their family’s home for less than $2 a day—just five minutes of their time.[18]

			On top of that, in the empowered world we can cool our shelters when the weather is too hot—something that is inconceivable in unempowered places, leaving aside incredibly cost-ineffective practices of trying to cool oneself with ice transported from cold regions.

			Miraculous, cost-effective air-conditioning (cooling) machines make it possible, even in a hot summer in Phoenix, Arizona, for a $25-per-hour worker to cool their family’s home for just over three minutes of work a day—usually work done in an air-conditioned building![19]

			What a wonderful thing our fossil-fueled machine-labor world is—and what a dangerous travesty that we’re not taught to appreciate it and to fear its loss.

			Fossil-fueled machine labor is also fundamental to our unprecedented protection from predators—something that is completely taken for granted in the empowered world.

			Throughout history and in the unempowered world today, predators have been a massive threat to our bodies and to our food.

			For example, energy and environmental expert Michael Shellenberger shares that when he visited the Democratic Republic of the Congo,

			
				many people we interviewed were upset about baboons and elephants from nearby Virunga National Park, a protected area for wildlife, raiding their crops. Given the widespread hunger and poverty, losing your crops to wild animals is devastating. I was told that one woman was so upset about losing her crops to an elephant that she died of a heart attack the next day. And I was told that a chimpanzee had recently killed a two-year-old boy.[20]

			

			To deal with these natural threats and save human food and human lives, human beings must produce protections such as fences. (This can also avoid the need to kill the animals that are attacking food and people.)

			But building fences takes a lot of work. And when cost-effective machine labor is not available to do the work, that means a lot of human laborers. For example, as recently as 1850, 4 percent of the adult male labor force in the United States was devoted just to repairing fences.[21]

			Today, fossil-fueled machine laborers help us produce fences and other protections so affordably that most of us in the empowered world don’t even think about the issue.

			A final way in which fossil-fueled machine labor shelters us from nature’s danger is via the incredibly cost-effective production of clothing. Clothing is, in effect, shelter for our bodies, particularly necessary when we are on the move.

			Absent cost-effective machine labor, clothing is painstaking to produce, leading to a lot of time devoted to acquiring clothing with little to show for it.

			Before widespread empowerment, most people had only several items of clothing for their entire lifetimes. The difficulty of acquiring clothing was so bad that it was common practice in Europe to try to steal clothes off the dead, a practice that rapidly spread the disease that had killed the deceased in the first place. It was also common for women to have only one dress, which they got married in and which served as funeral attire for them to be buried in.[22]

			Today, machine laborers make low-cost, high-quality clothing available to everyone in the empowered world—as well as easy to donate to the unempowered world.

			We use machines to grow the raw materials for clothing (or, in the case of synthetic clothing, to drill for them), to produce fabrics, to sew fabrics into clothing, to transport clothing. All of this makes clothing production so cost-effective that a poor person can buy a very warm winter jacket at Walmart for $50. Even at just $12.50 an hour, that’s four hours of work to be warm throughout an entire winter.

			Once again, amazing fossil-fueled machines make this naturally dangerous planet an unnaturally safe and comfortable place to live—and once again, our knowledge system leaves us dangerously ignorant of fossil fuels’ fundamental role.

			With the various shelter industries, as with every other industry, the time that fossil fuels free up for mental labor makes possible highly specialized, innovative fields, where enormous amounts of human mental labor are engaged in producing building materials, homes, and clothing factories—and leading the innovation that makes them better and better. Without ultra-cost-effective fossil fuel energy or its equal, the available mental labor these industries depend on would not exist.

			The final aspect of fossil fuels’ fundamental and unacknowledged role in shelter is fossil fuel materials. Fossil fuel materials are the basis of the many vital synthetic materials used in buildings, from carpets to insulation to showers to waterproof roofing materials to memory foam beds. And they are used to provide many of the most affordable and versatile forms of clothing, from an incredibly cheap winter jacket to an amazingly waterproof winter jacket.

			Without the fundamental value that fossil fuels provide via ultra-cost-effective machine labor, freed-up mental labor, and materials, the production of shelter as we know it would collapse and families would regress toward spending inordinate amounts of time to acquire a fragile home, ineffective and dangerous heating with no cooling, meager protection from other species, and uncomfortable and dirty clothing. With more of the value that fossil fuels provide, billions more people can have amazing, affordable shelter.

			All of this is essential context for making good decisions about fossil fuels—and all of this context is ignored or denied by our knowledge system in its embrace of fossil fuel elimination.

			The same is true for another vital form of protection that fossil fuels provide: the sanitation that makes Earth’s naturally dirty environment unnaturally clean.

			An Unnaturally Safe World—Unprecedented Sanitation

			One of our knowledge system’s perpetual attacks on fossil fuels is that they make our environment unnaturally dirty. These attacks make any proposal to eliminate fossil fuel use seem like a boon for a clean environment.

			But nothing could be further from the truth: today’s fossil-fueled world is unnaturally clean and in particular sanitary.

			Contrary to the idea that a “natural” life is clean, all life involves waste. It involves waste from the animals we eat or use for labor, from the plants we use and eat, and from our own bodies.

			Thus, producing sanitation is always a crucial human task.

			When human beings are unempowered, their ability to produce sanitation is overwhelmed by the amount of waste that they and the rest of nature produce.

			For example, as recently as the 1890s, New Yorkers were, according to anthropologist Robin Nagle, “literally shin-high or knee-high in this muck that was a combination of street gunk, horse urine and manure, dead animals, food waste, and furniture crap.”[23]

			Today in the unempowered world many die from diseases that emerge from poor sanitary conditions. According to the World Health Organization, 2 billion people lack basic sanitation, such as toilets, and an estimated 10 percent of the world’s population consumes food irrigated by wastewater. Diarrhea alone kills roughly 432,000 people annually.[24]

			One major reason why unempowered places have such bad sanitation is that because they must spend so much time producing food and shelter, they have limited time and other resources to devote to sanitation.

			Consider the sanitation challenge of protecting one’s water supply from human and animal contamination.

			Before mass empowerment and still in many places without mass empowerment, a common dilemma in deciding where to drill a water well was to weigh two factors: The closer to your home the water well was, the more easily accessible water would be. But it would also be closer to human and animal waste, meaning it would be more contaminated.

			For those of us in the empowered world today, with running water, that would seem like an easy choice: put the water as far away as necessary to keep it clean. But for unempowered people that means extra hours of their time to get that water in a bucket and haul it home for drinking or for washing clothes or for bathing. So many unempowered people choose to keep water wells close to their homes—even though that means dirtier and more dangerous water.

			This example captures the low level of sanitation in an unempowered, barely-impacted environment: it is overwhelmingly dirty, and people have little time or ability to do anything about that.

			Contrast this with today’s empowered world, which has unprecedented, affordable sanitation.

			We can dispose of all our waste almost effortlessly, achieving levels of hygiene that were once unimaginable. And this might cost us $100 a month for our combined water, sewer, and garbage bills. That’s just over $3 a day for amazing sanitation.[25] At $25 per hour, that’s eight minutes a day to be cleaner than a king ever was.

			We call fossil fuels “dirty,” but it’s the world’s massive use of fossil fuels that produces this state of cleanliness.

			One reason is that fossil-fuel-freed-up time makes possible a highly specialized, innovative sanitation industry—something that is impossible in an unempowered world.

			And today’s sanitation industry runs on fossil-fueled machines.

			Consider just a handful of the machines involved in modern sanitation:

			
					
					excavating machines that dig the sewers that separate drinking water from waste water;

				

					
					water-treatment machines that take water from a lake or a reservoir and make it safe for human use and consumption;

				

					
					garbage trucks that remove waste from where we live and work;

				

					
					garbage-processing machines, like waste separators, rotating trommels, and compactors that sort and handle the different types of garbage—from hazardous materials to recyclables; and

				

					
					garbage-burning machines that transform certain kinds of garbage into usable energy while dramatically shrinking the amount of space the garbage occupies.

				

			

			Modern sanitation also uses many materials that come from fossil fuels, including:

			
					
					plastic garbage and recycling bins that are lightweight, durable, and easy to clean;

				

					
					PVC plastic, the material of choice for household sanitary sewer pipes thanks to their low weight and long life span; and

				

					
					petroleum-based tarps for landfills that reduce odors, reduce fire hazards, and reduce risks from disease-spreading animals and insects.

				

			

			Once again, we see that fossil-fueled machine labor, freed-up mental labor, and materials are fundamental to the livability of our world, in this case our unnatural cleanliness—a cleanliness that is widely ignored by our knowledge system, and a cleanliness that, when it is all-too-rarely acknowledged, is treated as totally unrelated to fossil fuels.

			One particularly vicious danger that modern, fossil-fueled sanitation protects us against is small predators, such as bugs.

			Many infectious diseases reach us via bugs. Mosquitoes transmit malaria and yellow fever, fleas transmit the bubonic plague, and lice transmit typhus.

			Contrary to the perception that diseases like malaria can occur only in tropical countries, malaria used to exist in most of today’s empowered countries—including the United States.[26]

			Fossil-fueled empowerment changed that.

			In the empowered world we use fossil-fueled machine labor to destroy the environments of dangerous populations of bugs. For example, in the case of malaria we drained the wetlands where the bugs laid their eggs. This involved diesel-powered excavators to dig drainage canals, and other fossil-fueled construction equipment to build levees and reservoirs.

			We also use fossil fuels as the material basis of pesticides—and spray them using fossil-fueled planes.

			While pesticides are demonized, they have saved hundreds of millions of lives, at least. For example, the National Academy of Sciences credited the fossil fuel–based pesticide DDT with saving 500 million lives.[27]

			With sanitation, fossil fuels haven’t taken a naturally clean environment and made it unnaturally dirty—through fossil-fueled machine labor, fossil-fuel-freed-up mental labor, and fossil fuel materials, they’ve taken a naturally dirty environment and made it unnaturally clean.

			If billions of others are to live in as clean an environment as the empowered world does, it will require more of the value that fossil fuels provide. And without fossil fuels or their equivalent, the now-empowered world would regress toward its “naturally” dirty and unsanitary state.

			All of this is essential context for making good decisions about fossil fuels—and all of this context is ignored or denied by our knowledge system, which glorifies unimpacted nature as “clean” and says that all we need to do to achieve a cleaner, healthier world is get rid of “dirty” fossil fuels.

			An Unnaturally Safe World—Unprecedented Medical Care

			Fossil-fueled shelter and sanitation protect us from myriad natural threats. Still, they do not fully protect us from small predators, especially microorganisms that want to get into our bodies.

			Thus we must produce internal protection against these predators—along with the many other natural ailments that can befall the human body. That internal protection is the province of medical care: curing our bodies of any ailment that befalls them, whatever its cause.

			Medical care is different from the other productive activities I’ve discussed in that our knowledge system actually acknowledges to a large degree that it’s improving, with major positive consequences for human life.

			What is completely unacknowledged, though, is that fossil fuels are fundamental to modern medical care. We cannot think responsibly about our health if we do not recognize that modern medical care, like every other productive area of life, depends on fossil-fueled machine labor, fossil-fuel-freed-up mental labor, and fossil fuel materials.

			Let’s start with mental labor.

			Today’s massive medical care industry, with millions of people in the U.S. alone focusing on medical care full time, is possible only because fossil-fueled machine labor is so cost-effective at producing everything else we need.

			If it were not for all the time that fossil fuels free up, there would be no medical care industry as we know it.

			And the medical care industry as we know it, widely acknowledged as lengthening and improving lives, is powered by fossil fuels.

			Consider just some of the fossil-fueled machines that amplify and expand the abilities of medical practitioners:

			
					
					magnetic resonance imaging (MRI) machines that give doctors a 3D image of what’s going inside our bodies so they can diagnose previously undiagnosable ailments;

				

					
					fetal monitors that enable doctors to monitor the health of babies before they are born;

				

					
					refrigeration machines that keep temperature-sensitive medicines like vaccines at the right temperatures;

				

					
					heating and cooling machines that keep hospitals at the right temperature;

				

					
					anesthesia machines that give doctors the power to safely sedate us;

				

					
					infant incubators that save the lives of premature babies by giving them a safe environment as they develop; and

				

					
					computing machines that access and keep track of massive amounts of medical information.

				

			

			The whole world of modern medicine is a world of fossil-fueled machines. These machines are only as widely available as they are because we have low-cost, on-demand, versatile, global-scale energy to produce and power them. Machines are so prevalent in medicine that hospitals often spend almost 50 percent of their budgets on energy costs.[28] And yet we’re not taught to think about fossil fuels when we think of medical care or medical care when we think of fossil fuels—we’re only taught to think of ways that fossil fuels’ side-effects can harm us.

			Fossil fuel materials are also indispensable to modern medicine, with medications, syringes, medical equipment, gloves, and masks all made of oil and/or natural gas. It’s hard to find something in a hospital that isn’t substantially made of oil and/or gas.

			All the benefits of fossil fuels to medical care—fossil-fueled machine labor, fossil-fuel-freed-up time, and fossil fuel materials—have been vital for saving countless lives from COVID-19.

			Take the unprecedented development and distribution of vaccines, which involved millions of specialists in the field sharing knowledge, high-powered supercomputers, refrigeration to keep vaccines at –70°C (–94°F), ramp-ups in production and distribution by fossil-fueled factories and fossil-fueled transportation, and medical equipment made of fossil fuels, such as the syringes and gloves used to deliver vaccines safely.

			That’s the kind of safety our empowered, fossil-fueled world makes possible.

			And yet with COVID-19, as with anywhere else in medical care, fossil fuels have been regarded as irrelevant or villainous. Our knowledge system did not tell us to be thankful for the fossil fuel industry’s role in dealing with COVID-19. Instead, it used highly dubious methods (which I will discuss later in this chapter) to blame COVID-19 on air pollution from fossil fuels—with zero mention of what COVID-19 would be like without the ultra-cost-effective energy that made possible not only vaccine development and distribution, but our whole modern medical care system.

			This level of ignorance is literally deadly, because it guarantees that we will make decisions to restrict the energy use our health depends on, in the name of health.

			Let’s summarize the state of the world’s safety and its relationship to fossil fuels.

			Thanks to humanity’s fossil-fueled production of shelter, sanitation, and medical care, fossil fuels haven’t taken a naturally safe planet and made it unnaturally dangerous; they’ve taken an unnaturally dangerous planet and made it unnaturally safe. And for our world to become unnaturally safe for billions more people, we’re going to need far more of the ultra-cost-effective energy and materials we currently get from fossil fuels.

			This is crucial context for making rational decisions about energy going forward, and yet our knowledge system ignores or denies all of it to the point that it is common to think of today’s unnaturally, amazingly safe fossil-fueled world as unnaturally dangerous because of fossil fuels.

			An Unnaturally Fulfilling World

			A final, completely unacknowledged way in which fossil fuels make our world unnaturally livable that is crucial context for the way we think about energy is fossil fuels’ fundamental role in the unnatural opportunity for fulfillment that today’s world has.

			If human flourishing is human beings living to their full potential, the opportunity for fulfillment for the typical individual is an essential aspect of what it means to have a livable world. We want to live in a world in which we have a lot of opportunity to be fulfilled. If we can’t, what is the point of everything else?

			As I discussed early in this chapter, from a human flourishing perspective, opportunity for fulfillment comes down to three issues: how much time we have on Earth, how much control we have over that time, and how fulfilling our options are for how to spend that time.

			Just as in the realms of nourishment and safety, our knowledge system engages in denial of today’s unprecedented livability and ignorance of fossil fuels’ fundamentality with regard to opportunity for fulfillment, portraying today’s world as unnaturally unlivable and fossil fuels’ role as negative.

			A life without fossil fuels, a more “natural” life, is presented as one in deep harmony with the rest of nature, absent the superficial distractions that industrial, fossil-fueled life has created.

			I am sympathetic to this narrative in one respect, but only one: I believe there is a lot more many of us could do to pursue fulfilling lives, and some of that includes a healthier relationship with the rest of nature—such as spending more time outdoors.

			But the fact is that there has never been so much opportunity for fulfillment, including having a rewarding relationship with the rest of nature—and fossil fuels are a fundamental cause.

			Let’s be clear: “natural” life, life in an unempowered environment, is not conducive to fulfillment—including a good relationship with the rest of nature.

			As we’ve seen, an environment without massive amounts of time-freeing machine labor is an environment where most of one’s time is spent acquiring the most basic necessities in their crudest form.

			Such an environment, for the average individual, means a life of frequent tragedy, with infants dying, children dying, teenagers dying, adults dying in their thirties and forties, as the normal way of life. It means being in mostly the same place, unable to see most of the wonders of the world.

			It certainly doesn’t mean the ability to luxuriate in the most beautiful, inspiring parts of nature.

			Lack of mental stimulation, drudgery, repetition, tragedy, monotony—these are not conducive to fulfillment.

			By contrast, in today’s empowered world, where thanks to fossil fuels machines do dozens of times the physical work that our bodies do, we have unprecedented opportunity for fulfillment.

			To use the three aspects of opportunity for fulfillment I laid out earlier, we have (1) an unprecedented amount of time on Earth, (2) unprecedented control of that time, and (3) unprecedented options for what we do with that time.

			The amount of time we have, and above all the amount of control and options we have, is evident in three completely unprecedented fossil-fueled opportunities for fulfillment that the typical individual in the empowered world has today: fulfilling productive time, fulfilling nourishment and protection, and fulfilling leisure time.

			It is crucial to appreciate these areas of unprecedented, unnatural livability, and their total dependence on fossil-fueled machine labor and the time it frees up for mental labor as well as leisure activities.

			Fulfilling Productive Time

			In today’s empowered, fossil-fueled world there are limitless types of productive work open to us to support ourselves.

			Thanks to fossil-fueled machine labor and the time it frees up, as well as uniquely versatile fossil fuel materials, the world today is full of different industries related in one way or another to nourishing, protecting, and fulfilling us. These include materials industries (mining, chemical, pulp and paper, steel), transportation industries (automobile, aerospace, boating, shipping), information, construction, finance, real estate, computers, electronics, pharmaceuticals, telecommunications, and many more.

			Not only can we choose fields of endeavor that most interest us, but a large portion of the work is mental labor, where we can engage our minds with interesting challenges. Because every industry, thanks to the virtuous circle of empowerment, is continuously developing, there are always new things to think about. Unlike the lives of other animals, which involve doing the same things over and over, human beings get to live a life of forward progress where we build on our achievements.

			Part and parcel of a highly specialized world full of mental-labor opportunities is the ability to spend upwards of twenty years on education. It’s easy to decry the phenomenon of child labor in the past or in poor places. But child labor is part of the vicious circle of unempowerment. If you can barely produce enough to survive, you may need your children to work hard so they can survive—and there is little time for education.

			The existence of limitless educational opportunity in today’s world is not something people would associate with the world’s massive fossil fuel use—but that opportunity emerged and endures because of the world’s massive fossil fuel use.

			Personally, I feel grateful to live in a world where I have the opportunity to use my mind in interesting, fulfilling ways every day—and get paid for it! In the unempowered world, past and present, that opportunity simply does not exist for most people.

			While we are encouraged today to have a lot of gratitude for the good things in our lives, such as great productive opportunities, we are not at all encouraged to have gratitude to the fossil fuel industry that makes today’s world possible. To the contrary, our anti-energy knowledge system tells us to blame the fossil fuel industry for many of the world’s problems and promises us a wonderful, opportunity-filled world that we will have when governments get rid of this industry. This 180-degree-wrong evaluation is both unjust and dangerous; if we don’t associate our ability to choose fulfilling work with fossil-fueled machine labor and the time it frees up, as well as fossil fuel materials, and if we see fossil fuels as a negative force in our world, we will make very, very bad decisions—decisions that could literally destroy the world as we know it.

			Fulfilling Nourishment and Protection

			Another amazing aspect of opportunity for fulfillment in our fossil-fueled world that is both unappreciated and completely dissociated from fossil fuels is fulfilling nourishment and protection.

			In any era, human beings need nourishment and protection.

			But thanks to fossil-fueled machine labor, freed-up time, and materials, nourishment and protection have gone from insecure, time-consuming, and often painful necessities to sources of comfort, pleasure, and meaning.

			Take food.

			While two hundred years ago many even in the wealthiest countries were worried about their next meal—and would frequently use an old piece of stale bread as a plate—today we have achieved mastery over food.

			Consider today’s widespread availability of restaurants, which provide the experience of enjoying tasty food effortlessly in the company of friends and loved ones. An amazing meal at a restaurant with our favorite people can be a great source of joy and meaning. And if we appreciate the work we have done to make the restaurant experience possible, as well as the work that fossil-fueled machines, specialized workers whose time has been freed up by fossil fuels, as well as the dozens of fossil fuel materials that restaurants use to be efficient and sanitary, it will be much more meaningful. And we will consider the loss of restaurants and other joys when people talk about rapidly eliminating fossil fuel use.

			Or consider shelter.

			While two hundred years ago shelter involved constant anguish and labor, today the average person can acquire a shelter that has comforts and capabilities that go far beyond its exceptional abilities to protect us from climate and predators. A rare appreciation of modern shelter was uttered by the title character in the Netflix miniseries Dracula. Dracula wakes up after a few hundred years and is in awe of a poorer-than-average British homeowner:

			
				Dracula: You’re clearly very wealthy.

				Kathleen: Wealthy?

				Dracula: Yes. Well, look at all this stuff. All this food. The moving picture box. And that thing outside. Bob calls it, um, a car. And this treasure trove is your house!

				Kathleen: It’s a dump.

				Dracula: Kathleen, I’ve been a nobleman for four hundred years. I’ve lived in castles and palaces among the richest people of any age. Never . . . never have I stood in greater luxury than surrounds me now. This is a chamber of marvels. There isn’t a king or queen or emperor that I have ever known or eaten who would step into this room and ever agree to leave it again. I knew the future would bring wonders. I did not know it would make them ordinary.[29]

			

			The future has made wonders ordinary. Because the future is an empowered human environment in which fossil-fueled machine labor and freed-up mental labor can produce unimaginable amounts of value for us—and fossil fuel materials could make a modern “chamber of marvels” weatherized, insulated, sanitized, and decorated cost-effectively enough for the typical individual to afford.

			Fulfilling Leisure Time

			A final, amazing aspect of opportunity for fulfillment in our fossil-fueled world that is both unappreciated and completely dissociated from fossil fuels is fulfilling leisure time.

			In our empowered, fossil-fueled world, because fossil-fueled machine labor and mental labor makes us so productive, we can choose to spend enormous amounts of time on leisure activities, and we have many options to choose from.

			This is not the perspective we hear about fossil fuels and leisure, and more broadly about the modern world and leisure—which are widely portrayed as at odds with one another.

			There is a common criticism of the modern world, especially of America, that people are spending far too much time working and far too little time on leisure activities—especially if under “leisure” we include (as I do) our family and other relationships.

			I think this criticism has validity in certain circumstances, particularly when someone is working extra hours at a job they don’t find fulfilling—to support purchases they don’t find very fulfilling.

			On the other hand, other people—and I include myself in this category—find their work to be very fun, stimulating, and fulfilling, and thus enjoy working quite a bit more than the standard forty hours a week.

			The cases in which people do take insufficient leisure time should not be used to criticize empowered life in general, but rather to remind us of what a wonderful amount of time empowered life frees up—including for truly fulfilling leisure activities.

			How much leisure time is optimal will vary a lot from person to person, depending on how passionate they are about their work, what stage of their career they are in, their interpersonal goals, and many other factors.

			One of the most popular options to spend leisure time on is family life. In a world with today’s fossil-fueled productive ability you can have a family that you can spend a lot of nonwork time with—which is far different from laboring together with your children on a farm all day.

			The time freed up for leisure, whether it is spent alone or with family or friends, can be used for an unbelievable variety of activities thanks to the fossil-fueled leisure industry.

			Today we have industries such as hospitality, tourism, film, entertainment, music, and sports whose overwhelming focus is to give us enjoyable and fulfilling ways of pursuing our leisure time. Such industries did not exist before human empowerment by fossil fuels—except in tiny, mostly exploitative forms where the rich and powerful could afford to spend a lot of time and (other people’s) energy on entertainment. Today, we have tens of millions of people who are thinking for a living about how to make our lives more enjoyable. And yet how many people in the center of entertainment, Hollywood, have any clue that the existence and ability of their profession is fossil-fueled?

			One form of fossil-fueled leisure that’s important to highlight is the enjoyment of the rest of nature.

			In part because many anti-fossil fuel groups, such as the Sierra Club, celebrate the joys of spending time in less inhabited parts of nature, it is often believed that fossil fuels and enjoyment of nonhuman nature are in opposition.

			This is exactly wrong.

			It is because of fossil fuels that we have the machine labor and time to travel to and enjoy nature on an unprecedented scale.

			I’ll use my own experience to illustrate.

			Personally I am more of a “nature person” than most, in that I spend abnormal amounts of time swimming in natural bodies of water (especially the Pacific Ocean), lying on warm sand, walking barefoot, and so on.

			I prefer vacations to places where I get to interact with the rest of nature. And some of my favorite moments are spent alone in nature. Snowboarding at the end of the day when I am the only one I can see on the mountain. Walking over lava on the Big Island of Hawai’i. Standing under secluded waterfalls in the Grand Canyon.

			Where I differ from other “nature people” is that I don’t think of fossil fuels as opposed to these experiences—I recognize that the availability of these experiences that exists today is totally dependent on fossil-fueled machine labor and freed-up time.

			It is an intellectual crime that our knowledge system renders us clueless about how amazingly opportunity-filled today’s world is and how fundamentally that depends on humanity’s fossil-fueled productive ability. This intellectual crime is so widespread that when we hear proposals to rapidly eliminate fossil fuels (and nuclear and hydro) almost no one even thinks about what that will mean for their opportunity to pursue fulfillment—or their ability to be nourished—or their ability to be safe.

			But now we know the truth: fossil fuels make our world unnaturally, amazingly, increasingly livable. And more fossil fuels or their equal are necessary to make the world livable for billions more people. And without fossil fuels or their equal, the livability of today’s world will collapse—causing apocalyptic levels of suffering and death.

			With this understanding we are now in a position to think rationally about the future of fossil fuels—including how to weigh its negative side-effects.

			Fossil Fuels’ Increasingly Overwhelmed, Reduced, and Neutralized Negative Side-Effects

			We now know the answer to the question of this chapter: What are the full current benefits of fossil fuels?

			They are the ultra-cost-effective machine labor, enormous amounts of freed-up mental labor, and materials that radically increase humanity’s productive ability and therefore make our naturally deficient, dangerous, low-opportunity, stagnant planet into an unnaturally nourishing, safe, opportunity-filled, progressing world.

			To put it visually, the full current benefits of fossil fuels are the human flourishing hockey sticks, which would not be anywhere near what they are without the low-cost, on-demand, versatile, global-scale energy fossil fuels have uniquely provided despite a century of aggressive competition from alternatives.

			
				FIGURE 4.5 Fossil Fuels’ Benefits Overwhelm Their Negative Side-Effects
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			Understanding the fundamentality of ultra-cost-effective fossil fuel energy to the unnatural and increasing livability of our world is crucial context for thinking about the current and future side-effects of fossil fuels.

			Before we consider any future claims about fossil fuels’ side-effects, which will involve many uncertainties, it is crucial to recognize that our knowledge system’s account of fossil fuels’ present side-effects, where the facts are clear, is an unconscionable distortion of reality.

			Our anti-energy knowledge system presents the current benefits of fossil fuel use as trivial compared with its increasingly overwhelming side-effects—which, we are told, will get increasingly worse over time, especially in the realm of climate.

			In reality, fossil fuels’ side-effects are overwhelmed by fossil fuel energy’s benefits, they are largely reduced by fossil fuel energy’s benefits, and they are increasingly neutralized by fossil fuel energy’s benefits.

			Understanding these truths about fossil fuels’ side-effects will actually show that with only one possible exception, CO2, fossil fuels’ negative side-effects (such as air and water pollution) will inevitably get better over time, meaning that they provide no basis whatsoever for restricting fossil fuel use.

			Fossil Fuel Energy’s Side-Effects Are Overwhelmed by Its Benefits

			To be sure, fossil fuel use today has negative side-effects. Most obviously, it can harm air quality. Sulfur dioxide from burning coal or oil can create smog. Oil refineries can diminish local air quality.

			I believe there is an important place for government in making laws to limit those side-effects. (I will discuss this in detail in chapter 10.) And I believe that many of the most prominent side-effects of fossil fuels we see, such as the levels of pollution in some Chinese cities, could be limited without compromising energy production.

			However, even if all of today’s negative side-effects were unavoidable, there is no question that they are completely overwhelmed by the benefits of fossil fuels.

			The essential proof that fossil fuel energy’s benefits overwhelm its negative side-effects is the hydrocarbons and human flourishing hockey sticks. If fossil fuels’ negative side-effects were anywhere near their benefits, then the hockey sticks would not keep going up and up—and if the side-effects outweighed the benefits, as our knowledge system portrays, they would go down.

			Benefits Overwhelming Side-Effects: The Case of Coal in the 1800s

			To understand concretely the extent to which the benefits of fossil fuels overwhelm the side-effects, it is instructive to look at the case of coal in England in the 1800s. This case is instructive because (1) the side-effects were far, far worse than anything anyone experiences today, and yet were still overwhelmed by the benefits, and (2) designated experts at the time, whose evaluation was not distorted by the anti-impact framework, recognized that the side-effects were overwhelmed by the benefits.

			In the 1800s, coal was a major and fast-growing energy source, heating the stoves that were at the center of every home, which cooked food and protected inhabitants from the deadly cold outside. These coal stoves had a major, direct side-effect that affected health: the constant coal smoke indoors, which is almost always worse than any outdoor air pollution (coal stoves also led to plenty of outdoor air pollution). Urban areas were particularly affected, as they were the centers of industrial activity (more coal smoke) and at the same time densely populated. Pollution was visible as the smoke dampened the sunlight in cities, darkened the laundry hanging to dry, and blackened trees with soot.

			Nothing to this extent happens today using fossil fuels, even in the worst parts of China.

			And yet even with these side-effects it was widely recognized that coal’s benefits were incomparably greater—because most thinkers and people at the time did not operate on the anti-impact framework, instead operating on some version of the human flourishing framework. They looked at coal’s overall impact on the world from a human perspective—including the fact that people in a coal-powered world could actually eat reliably and protect themselves from nature’s many dangers far more reliably—and found it to be positive.

			Take Manchester, England, a major industrial city full of coal waste. In Manchester, the smoking chimneys were called “the barometer of economic success and social progress.”[30] That is not to say that living in smoke was the goal. But it was necessary for most people to have the best possible life.

			An 1865 comment by William Stanley Jevons, a legendary economist, in his book The Coal Question captured a pro-human attitude toward the unprecedented human empowerment coal made possible:

			
				Coal in truth stands not beside but entirely above all other commodities. It is the material energy of the country—the universal aid—the factor in everything we do. . . .

				With coal almost any feat is possible or easy; without it we are thrown back into the laborious poverty of early times.[31]

			

			Unlike today’s designated experts, Jevons did not glorify the “natural,” pre-coal era as a time “in harmony with nature.” He described it as “the laborious poverty of early times.”

			While today we are taught to think of the coal-powered Industrial Revolution as a time of a bad environment, this was not the perspective that people had back then. They had a much more human-centered conception of environment—and they had lived recently enough in a barely altered natural environment that its deficiencies and dangers were well-known.

			They thought of machine labor as a means of improving their environment—improving their world.

			And they were right to do so.

			The overwhelming benefit that the coal revolution brought to the life of the average person in England in the 1800s was captured memorably by people who feared running out of coal.

			When Jevons wrote about coal, he did so in a period where many, including him, were worried about running out of it. A letter in response to an article of his captures how much better people saw their world as being because of coal.

			
				Coal is everything to us. Without coal, our factories will become idle, our foundries and workshops be still as the grave; the locomotive will rust in the shed, and the rail be buried in the weeds. Our streets will be dark, our houses uninhabitable. Our rivers will forget the paddlewheel, and we shall again be separated by days from France, by months from the United States. The post will lengthen its periods and protract its dates. A thousand special arts and manufacturers, one by one, then in a crowd, will fly the empty soil, as boon companions are said to disappear when the cask is dry.[32]

			

			The letter responding to Jevons, terrified by the prospect of losing coal, ends in the following way: “We shall miss our grand dependence, as a man misses his companion, his fortune, or a limb, every hour and at every turn reminded of the irreparable loss.”

			This is the proper attitude to take when cost-effective energy is threatened—to recognize that without it, there is little light at night, no ability to travel quickly, no ability to communicate rapidly, and no modern industry—with all the nourishment, safety, and opportunity modern industry brings.

			The idea of eliminating coal, the leading source of cost-effective energy in 1800s England, was considered completely out-of-bounds. Instead, the focus was on reducing and/or neutralizing the negative side-effects of cost-effective energy. Which fortunately, fossil fuels did and continue to provide the basis for.

			Fossil Fuel Energy’s Side-Effects Are Largely Reduced by Its Benefits

			We are fortunate to have had past designated experts, like William Jevons, who looked at fossil fuels’ side-effects in the context of their fundamental benefits to the very livability of this naturally deficient and dangerous world.

			This fostered the freedom to produce and use fossil fuels, which, among endless other benefits, has led to the benefit of radically reducing fossil fuels’ negative side-effects.

			The root cause is the virtuous circle of empowerment, in which fossil-fueled machine labor and the time it frees up for mental labor creates continual innovation, including in cost-effective pollution reduction. Human beings do not like pollution. As we become more empowered and more capable, we tend to use our capabilities to reduce pollution—but without reducing our livelihood in other ways.

			Thus, the side-effects of fossil fuels have become smaller as the benefits of fossil fuels have become greater and greater.

			For example, as I showed in chapter 2, air pollution in the U.S. has declined dramatically even as fossil fuel use has increased.

			This is one of many examples of increasingly cost-effective pollution reduction, which takes three major forms: transforming side-effects into value, reducing side-effects through profit-seeking efficiency, and reducing side-effects through low-cost pollution control.

			
					
					Transforming negative side-effects into value: This is the practice of taking some waste product of fossil fuel use that is negative and transforming it into a positive that one can make money off of. For example, today’s amazing oil-based materials were developed by using oil waste-products—parts of a barrel of oil that weren’t useful for illumination and used to be dumped in lakes.

				

					
					Reducing negative side-effects through profit-seeking efficiency: Side-effects at any given time can’t always be transformed into value. But they can often be reduced by profit-seeking efficiency. For example, vast increases in the efficiency of coal burning over the last century and a half have been motivated by the desire to get more energy per lump of coal—and have had the huge benefit of generating far less pollution per lump of coal.

				

					
					Reducing side-effects through low-cost pollution control: Sometimes it is not directly profitable to use technology to reduce side-effects but the reduction can be done at relatively low cost with a large pollution-prevention benefit. For example, modern coal technology has many different relatively low-cost means of reducing pollutants: ceramics filters or fabric filtration systems to prevent undesirable substances from getting into the air; ingenious processes that use chemical agents, such as limestone, to bind pollutants and prevent them from escaping; and mechanical devices like wet or dry scrubbers to remove unwanted elements from coal steam; and there are many others. Thanks to cost-effective pollution control technology, coal has been getting healthier and cleaner since the 1800s, and today places that are home to coal plants, such as North Dakota, have such low emissions from their coal plants that the effect on their air quality is negligible.[33]

				

			

			
				FIGURE 4.6 U.S. Air Pollution Goes Down Despite Increasing Fossil Fuel Use
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			Fossil Fuel Energy’s Side-Effects Are Increasingly Neutralized by Its Benefits

			The fact that fossil fuels’ benefits to the livability of our world far overwhelm its side-effects, and the fact that fossil fuels are driving the reduction of most of their negative side-effects, means that for most of fossil fuels’ side-effects, such as air and water emissions, these do not justify whatsoever polices of reducing, let alone eliminating, fossil fuel use—only passing proper laws to minimize side-effects. (I will discuss what policies should guide lawmaking around pollution in chapter 10.) In addition, the fossil-fueled reduction in fossil fuels’ side-effects means that the unempowered world has the ability to empower with far fewer side-effects than the empowered world has experienced.

			The only side-effect of fossil fuels that we can’t be sure is reducible is CO2. Unlike fossil fuels’ other side-effects, CO2 aggregates in the atmosphere, so new CO2 emissions will lead to higher CO2 levels—and as I will explain in chapter 6, there is no remotely low-cost method of capturing CO2 on a global scale.

			But insofar as there are nonreducible negative side-effects of rising CO2 levels—I will explore the evidence for this in chapters 8 and 9—fossil fuels still have the potential ability to neutralize those side-effects along with any other negative side-effects they have.

			By “neutralizing” a side-effect I mean not reducing or eliminating the effect itself, whether CO2 emissions or sulfur dioxide, but reducing or eliminating the negative consequences of that effect.

			For example, imagine that the use of fossil fuels has increased the rate of certain cancers by 1 percent. (I will discuss problems with such claims in chapter 10.) The increased incidence of cancer would have been neutralized (and overwhelmed) by the incredible cancer-fighting and cancer-prevention abilities of our fossil-fueled world.

			In the realm of CO2, whatever negative impacts there have been of rising CO2 levels so far, it is a fact that thanks to fossil-fueled climate mastery (discussed in chapter 2 and in much more depth in chapter 7) we are far safer from climate danger than ever. Any negative side-effect has been neutralized—and overwhelmed.

			Whenever we think about the side-effects of fossil fuels, we need to keep in mind fossil fuel energy’s own proven ability to overwhelm, reduce, and neutralize its own side-effects—and recognize that the current overall benefit of fossil fuels, the unprecedented and increasing livability of our world, far, far overwhelms its current (decreasing and increasingly neutralized) negative side-effects.

			Unfortunately, our anti-impact knowledge system gives us none of this context—denying fossil fuels’ benefits to the point that it presents the absurd picture of our unnaturally amazing, fossil-fueled world as an unnaturally bad world made bad by fossil fuels’ overwhelming side-effects.

			Our Knowledge System’s Pseudoscientific Benefit Denial via “Studies” and “Externality” Calculations

			While I have already discussed our knowledge system’s general benefit denial with regard to fossil fuels, and how that leads to the absurd view that fossil fuels’ negative side-effects overwhelm their benefits, I want to bring to your attention two forms of this “benefit denial” to be especially on the lookout for because they appear to be scientific but are actually crudely irrational. Both involve brazenly denying that the benefits of fossil fuels overwhelm, as well as reduce and/or neutralize, their negative side-effects. And you can be sure that both are involved in future projections about fossil fuels’ harms. These are:

			
					
					Benefit-denying negative studies

				

					
					Benefit-denying “externality” claims

				

			

			Benefit-Denying Negative Studies

			A benefit-denying negative study is any research document that looks at some side-effect of fossil fuel use, often air pollution, and uses it to claim that fossil fuels as such are killing people or shortening lives.

			Take one of the top stories of 2021, which was that fossil fuel air pollution causes 1 of 5 premature deaths.

			The study behind this claim, like many other such studies, focuses on air emissions from fossil fuels in isolation and then claims that, were it not for those air emissions, people would live years longer.

			In chapter 10, I will discuss some of the fallacies involved in such claims about the air pollution itself, but even if it were true that air emissions had a shortening effect on people’s lives to anywhere near this extent, what about the far greater lengthening effects of fossil fuels—such as all the averted deaths from malnutrition, lack of sanitation, lack of hospitals, and lack of all the other wonderful life-lengthening features of our modern, fossil-fueled world?

			Because our knowledge system is saturated with benefit denial when it comes to fossil fuels, it’s considered perfectly acceptable to claim that fossil fuels are shortening lives in China when fossil fuels have driven the industrialization that has increased China’s life expectancy by ten years in the last four decades![34]

			It is also considered perfectly acceptable to ignore that for billions of people fossil fuel use has replaced far dirtier energy from wood and animal dung.

			Thus we are given the impression that if we get rid of fossil fuels, we’ll simply lose air pollution without losing benefits.

			Any accurate study of fossil fuels’ effects on life expectancy would unequivocally conclude that “Fossil fuels lengthen 5 out of 5 lives.” That we never hear this illustrates once again how worthless our anti-impact, anti-energy, and ultimately anti-human knowledge system is at giving us information about what actually advances human flourishing.

			The same basic dynamic of benefit denial is at work in claims about what are called the “externalities” of fossil fuels.

			Benefit-Denying “Externality” Claims

			In more intellectual publications and forums there is an almost universal claim that “the market doesn’t properly price the externalities of fossil fuels”—which translates into: government should take action to make fossil fuels far more expensive to discourage their use and make the world a better place.

			As popular as this claim is, it involves two massive fallacies: (1) ignoring the “positive externalities” of fossil fuels and (2) ignoring the massive, unpriced benefits (or “consumer surplus”) of fossil fuels.

			In modern economics, an “externality” is a side-effect of an economic activity that affects those not taking part in the economic activity.

			Externalities can be positive or negative.

			A simple illustration of positive and negative externalities is hydroelectric energy, which involves damming a flowing river.

			A developer might build a dam for the purpose of generating electricity and selling it to nearby residents.

			But because the process of generating that electricity leads to a more controllable, steady river flow, nearby residents also gain massive benefits they didn’t pay for: more protection from flooding and less likelihood of the river drying up.

			Those are positive externalities.

			On the other hand, that dam may decrease the population of salmon, driving up local salmon prices. That’s a negative externality.

			Obviously if we’re calculating externalities we have to look at both positive and negative externalities.

			And if we do that with fossil fuels, the positive externalities prove to be incalculably massive.

			Take the classic positive externality of investing in research and development. As the International Monetary Fund puts it: “Research and development (R&D) activities are widely considered to have positive effects beyond those enjoyed by the producer that funded the R&D.”[35]

			This is a huge understatement, as R&D can have staggering positive externalities—such as all the positive externalities involved in Henry Ford’s R&D that led to the moving assembly line, which ended up making dozens of whole industries around the world more productive, benefiting everyone around the world.

			And nothing has caused more investment in research and development than ultra-cost-effective energy from fossil fuels.

			To take just one example, our lives are years and years longer because of all the medical research that fossil fuels have made possible. Yet this is never discussed under “externalities”—only negatives.

			There are many other positive externalities of fossil fuels that are almost never discussed—including, as I will discuss in chapter 9, some clear benefits of fossil fuels’ side-effect of CO2 emissions for plant growth (including crop growth) as well as clear benefits to warmer temperatures in many places where cold-related deaths far, far exceed heat-related deaths. To not consider these is pure benefit denial, regardless of whether you use a word like “externalities.”

			The denial of fossil fuels’ positive externalities is only part of the distortion involved in claiming that the price of fossil fuels does not account for their negative externalities—and that if it did, the world would use far less fossil fuel.

			The other distortion is the assumption that the price we pay for fossil fuels reflects their full value to us and to the rest of the world.

			This is not remotely true.

			Consider: What price would you be willing to pay, if necessary, for the oil fuel needed to helicopter your child to a nearby hospital? You might be willing to pay everything you have. And yet in today’s world you have to pay only a few dollars a gallon.

			The principle here, ignored in claims that “the price of fossil fuels needs to include its negative externalities,” is that prices are not measures of the full value of things to us. Everyone who pays a price regards the good or service they purchase as more valuable than the price they pay. Sometimes, as in the helicopter example, the price is incredibly low compared with the value. The difference in value is often, in economics, called the “consumer surplus.”

			If the prices we paid for fossil fuels accounted for all of the value we get from them—including but not limited to their positive externalities—we would be giving significant chunks of our life savings to the fossil fuel industry.

			Remember that the next time you hear the smug but inane refrain that “the prices we pay for fossil fuels do not account for their negative externalities.”

			The invocation of studies and externalities to deny fossil fuels’ benefits is just a more sophisticated version of the crude fraud that our anti-impact, anti-energy knowledge system perpetrates: denying the fundamental benefits of fossil fuels—including ultra-cost-effective fossil-fueled machine labor, freed-up mental labor, and fossil fuel materials—to the amazing, unnatural, and increasing livability of our world.

			Again, if you want to know how the benefits and side-effects—including positive and negative externalities—balance out, look again at the hydrocarbons and human flourishing hockey sticks.

			When we look at the world’s massive use of fossil fuels from a human flourishing perspective, absent our knowledge system’s anti-impact framework, delicate nurturer assumption, and benefit denial, this is what we must conclude: the current benefit of the world’s massive fossil fuel use is a radical increase in humanity’s productive ability and therefore the world’s livability—a productive ability and livability that will be lost, with apocalyptically deadly consequences, if we rapidly eliminate fossil fuels without a true replacement.

			This fact is the essential foundation on which all thinking about the future of fossil fuels, including potential future alternatives and potential future side-effects of CO2, should be based.
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			The Unique and Expanding Cost-Effectiveness of Fossil Fuels

			The Comparative Cost-Effectiveness of Fossil Fuels vs. Alternatives in a World That Needs Much More Energy

			Here’s where we are. The purpose of this part of the book is to understand the full benefits of continuing fossil fuel use, which requires understanding (1) the full current benefits of fossil fuel use and (2) the comparative ability of fossil fuels versus alternatives to provide those benefits going forward.

			In the previous chapter, on the full current benefits of fossil fuels, we found that contrary to our anti-impact, anti-energy knowledge system these are not trivial benefits that are already overwhelmed by fossil fuels’ negative side-effects on the livability of our world—they are fundamental to the livability of our world. The current benefit of the world’s massive use of ultra-cost-effective fossil fuel energy is a radical increase in the productive ability of billions of people—via ultra-cost-effective fossil-fueled machine labor and the enormous amount of mental labor it frees up, along with fossil fuel materials—that makes the world unnaturally livable, i.e., conducive to human flourishing.

			The benefits of the radically increased productive ability the world gets from its massive fossil fuel use overwhelm its negative side-effects as well as reducing those side-effects (e.g., through fossil-fueled innovation such as pollution control) and neutralizing them (e.g., through making possible highly effective cancer treatments).

			Now that we understand the full current benefit of the world’s fossil fuel use, we turn to the question of the comparative ability of fossil fuels versus alternatives to produce the ultra-cost-effective energy that human flourishing requires going forward.

			In looking at fossil fuels vs. alternatives going forward, we must recognize a fact that is ignored or denied by our anti-energy knowledge system: any attempt to replace fossil fuels requires not just the incredible feat of replacing them for today’s energy use but the even more incredible feat of replacing them for tomorrow’s far greater needed energy use.

			While today’s massive fossil fuel use is amazing, having created an unnaturally livable world in which just about everyone has an increased ability to flourish, there is still a need for vastly larger quantities of cost-effective energy to (1) empower the unempowered world, (2) further empower the empowered world, and (3) make possible new types of empowerment.

			More Energy Is Needed to Empower the Unempowered World

			The most obvious reason far more energy is needed is that there are billions of people who use very little energy. While most of those billions benefit from the productivity of the empowered world—e.g., charitable help with food, clothing, shelter, medical care, and disaster relief—that is no substitute for actually empowering themselves with machine labor, which is the only way their world will be truly livable.

			Recall that only about 1.5 billion people live in what I call the empowered world, which means they use at least one third of the electricity of the average American. Over three billion people live in what I call the unempowered world, where the average person uses less electricity than the average American refrigerator. And almost three billion people are in between in what I call the barely-empowered world.

			That means that six billion unempowered or barely-empowered people live in a world where, compared to what those of us in the empowered world often take for granted, it is far more difficult to nourish themselves, it is far more difficult to protect themselves from nature, and they have far less opportunity to achieve fulfillment.

			Thus, billions of people’s lives depend on massively expanding the availability of ultra-cost-effective energy.

			More Energy Is Needed to Further Empower the Empowered World

			A second major reason far more energy is needed is that there is huge room for improvement in the empowered world to use more of existing forms of machine labor.

			Even in the wealthiest parts of the empowered world, like the U.S., most of us could clearly benefit from using more of the existing types of machine labor to produce value for us.

			I remember being struck by this on a New York subway when I saw a young mother with two children, looking very worn out.

			I thought: Whatever her job is, more and better machine labor could enable her to make more money. And whatever her home life is like, more and better labor-saving devices could certainly help her out.

			More Energy Is Needed for New Types of Empowerment

			In addition to the opportunity to use more of existing types of machine labor, we will need more energy to use new types of machine labor. This is especially the case with the use of machine labor to amplify mental labor.

			For most of the fossil fuel age (which we are still in the middle of) machine labor has primarily expanded and amplified human beings’ physical abilities—our ability to grow our food, move things around, develop our local environments, and so on.

			But with the advent and rapid progress of computing machines, we are increasingly using machines to amplify and expand our mental abilities.

			One of the areas where energy is likely to drive the most progress is in the realm of machine learning, often described by the (I believe misleading) term artificial intelligence (AI).

			In the realm of medicine, for example, researchers are working on using computers to solve the problem of antibiotic resistance—a problem that gets little attention in today’s climate-obsessed world. One research team has already discovered a completely new antibiotic by using machine learning to understand the atomic arrangements and bond structures that could inhibit the growth of E. coli in ways that weren’t similar to existing (and increasingly ineffective) antibiotics, and without putting human health at risk. The result was an antibiotic they called Halicin, which was effective at killing not only E. coli but a variety of other bacteria as well.[1]

			There are two features of the machine-learning revolution that are crucial to recognize when it comes to energy: it is extremely energy intensive—involving rapidly growing numbers of power-hungry computers—and the need for it is effectively unlimited.

			While we are going to want only so much energy to produce our food, there is no limit to the amount of life-improving computation we want—particularly with medical applications that can extend our lives.

			We want computers to guide our vehicles more safely and at higher speeds, to understand old and new diseases and identify new treatments, to understand and maybe even reverse the process of aging, to help us grasp the most elemental parts of physics and learn about the farthest reaches of the universe. So long as there is anything new to learn and anything new to do, the demand for high-energy computing will grow.

			Another area in which there is a growing demand for computing power is cryptocurrency—specifically Bitcoin. As is now increasingly known, Bitcoin uses large amounts of energy to provide what millions of people have judged to be the most fair and secure source of money. While Bitcoin has come under attack for its significant energy use, which is widely portrayed as an unwelcome surprise in a world that “should be” using less energy, we should expect and welcome many new ways in which computing will use more and more energy in pursuit of human flourishing.

			The examples of machine learning and Bitcoin are particularly clear refutations of a widespread (and disastrous) fallacy: that progress in energy efficiency will lead to the need for far less energy in the future.

			Energy Efficiency Does Not Mean We Need Less Energy

			An increase in energy efficiency means that machines can do the same task with less energy.

			Increases in energy efficiency are a wonderful thing so long as they are cost-effective, meaning that the cost savings from using less energy are not offset by other cost increases. For example, if it costs $10,000 to increase the energy efficiency of an automobile by one mile per gallon, that’s not cost-effective. If it costs less than the gasoline savings to do so, then the increase in energy efficiency is cost-effective.

			Part of progress is continual increases in cost-effective energy efficiency. (This is one reason why we should be suspicious of government-imposed energy efficiency. We are already incentivized to pursue cost-effective energy efficiency, so if we have to be forced, the “efficiency” is probably not cost-effective—as is the case with the terrible “energy efficient” washers and dryers governments force us to use.)

			Increasing cost-effective energy efficiency does not mean that there will be less demand for energy—not only because we develop new forms of energy-hungry empowerment, such as machine learning, but for two other reasons, as well.

			First, the more that energy efficiency increases, the more new people can afford to use machines to improve their lives—which means there will be more energy users in the world. And new energy users first use energy for the basics of nourishment and safety—such as modern industrial agriculture, modern water purification, and modern heating—which, while they do become more energy efficient over time, do not become more energy efficient at a rapid rate. Therefore, billions of newly empowered people will inevitably add far more energy demand to the world than is decreased via efficiency.

			Second, the more that energy efficiency increases, the more that existing energy users will be able to afford to use additional types of machine labor or greater amounts of the machine labor they already use—adding to their energy use.

			For example, in the realm of air travel, as fuel efficiency has increased threefold since the 1950s, many people who couldn’t afford to fly have become able to fly. And people who could afford to fly before can now afford to fly more often and farther; for example, families might fly to two vacation destinations a year instead of one. As a result, today’s fuel-efficient air travel consumes far more fuel than the less fuel-efficient air travel of the past.[2]

			The most striking example of increasing energy efficiency driving increasing energy use is the realm of computing. Computing has become literally millions of times more energy efficient over the last several decades, as described by Moore’s law (which predicts a doubling of circuit density every 18 months or so and means lower cost and increased energy efficiency per operation executed).

			This increase in computing energy efficiency has led not to less and less computing energy consumption but to far, far more as computing has penetrated every area of life.

			As energy researcher Mark Mills explains,

			
				it was the astounding gains in computing’s energy efficiency that drove the meteoric rise in data traffic on the Internet—which resulted in far more energy used by computing. Global computing and communications, all told, now consumes the energy equivalent of 3 billion barrels of oil per year, more energy than global aviation.[3]

			

			To summarize, the wonderful phenomenon of increasing cost-effective energy efficiency does not change whatsoever the fact that the world needs far more of the ultra-cost-effective energy that it currently gets from fossil fuels—to empower the unempowered world and to further empower the empowered world.

			Thus, when looking at the cost-effectiveness of fossil fuels vs. alternatives going forward, including claims that alternatives can “replace” fossil fuels, our standard must be: the ability to produce, not just the uniquely cost-effective energy we get from fossil fuels today, but the far greater amount that will be needed in the decades to come.

			What Is Fossil Fuels’ Secret Sauce?

			To evaluate the ability of fossil fuels vs. alternatives to produce cost-effective energy going forward, we need to answer a question that our knowledge system has zero interest in: What is the “secret sauce”—the unique recipe of factors—that gives fossil fuels their unique cost-effectiveness today?

			If we identify that secret sauce, we can see to what extent fossil fuels can preserve or expand it going forward—and we can look at whether alternatives can replicate or surpass that secret sauce.

			If we don’t, then we are clueless about the future of fossil fuels as well as about what real alternatives look like.

			Let me stress once again, because it is so contradicted by our knowledge system, that fossil fuels are indeed uniquely cost-effective—low-cost, on-demand, versatile, on a scale of billions of people in thousands of places—today.

			Fossil fuels are the world’s energy of choice 80 percent of the time—that’s four times more than all alternatives combined.[4]

			Solar and wind, by contrast, provide just 3 percent of the world’s energy[5]—and that 3 percent is almost exclusively for electricity, which is less than 20 percent of the world’s energy use. Solar and wind technologies make almost no contribution to crucial areas of energy use such as heavy-duty transportation and many forms of “industrial process heat”—generating very high levels of heat for such processes as making plastics and making cement.

			Fossil fuel use is not shrinking; it is growing. CO2 emissions have grown by 60 percent since the first major United Nations climate conference in 1992. In every five-year period since then, fossil fuel use has increased more than the use of any other form of energy.

			And, as I discussed in chapter 1, many nations have long-term plans to use even more fossil fuels—such as China, which has enough new coal plants in development to generate more than three times the electricity Texas uses in a year.[6]

			Clearly there is something special about fossil fuels’ conduciveness to cost-effective energy production that makes them the dominant source of energy—and particularly dominant in the realms of mobility and industrial heat.

			Our knowledge system expresses zero interest in explaining fossil fuels’ “secret sauce,” preferring instead to deny the reality of fossil fuels’ current dominance.

			On the rare occasions our knowledge system does acknowledge fossil fuels’ dominance, it offers two hollow refrains to dismiss any possibility that there is something special about fossil fuel: inertia and political favoritism.

			The inertia refrain is the idea that we largely use fossil fuels because they have been around the longest. Solar panels and wind turbines and the battery cars they will power are new, the argument goes, so of course it’ll take a little time for them to catch up.

			But as I discussed in chapter 1, alternatives have been around for a long time; even as far back as when oil was used for kerosene lamps there have been many alternatives, including numerous “renewable,” plant-based oils and alcohols (much like modern ethanol).

			When you hear about projects to produce energy from the sun, wind, water, wood, tides, ocean currents, corn, sugarcane, and switchgrass, keep one fact in mind: almost all of these technologies have been pursued by engineers and entrepreneurs for over fifty years—often much longer.

			The first solar cells for converting sunlight to electricity were developed in the late 1800s, as were the first turbines for converting wind to electricity. Battery electric vehicles—EVs—began in the late 1800s, as well. The first ethanol engine came out in 1826.[7]

			After generation after generation of vigorous competition, fossil fuels have proved so uniquely cost-effective that every alternative combined amounts to one quarter of fossil fuel use.

			Something is going on besides inertia.

			The last-ditch effort of our knowledge system to evade that fossil fuels do indeed have some secret sauce is to claim that fossil fuels’ dominance is the product of political preference.

			Governments, Al Gore says, “are in thrall to the dirty fossil industries of the past.”[8]

			While the “fossil fuel industry pays off governments” argument might have initial plausibility in countries with extensive fossil fuel resources as the focus of their economies (such as Saudi Arabia), to claim that the whole world, including places with no significant fossil fuel development, is giving political preference to fossil fuels amounts to a conspiracy fantasy.

			If political favoritism were the cause of fossil fuels’ dominance, that dominance would exist only in places where there is an industry to seek favors. Fossil fuels are prevalent in every major economy, even economies such as Japan that have no fossil fuel reserves. With no domestic fossil fuel industry to pursue favors from the government, there is no incentive for these countries to artificially prop up or protect fossil fuel use: they use fossil fuels, even at the extra expense and risk of having to import them.

			And in fact, the argument for political preference doesn’t hold up even in most places, including America and Europe, where fossil fuel reserves are ample and thus manipulation by industry is hypothetically possible.

			It’s true that the fossil fuel industry spends money on lobbying around the world, as does every other industry. But that lobbying is overwhelmingly to counter massive political restrictions on fossil fuel development and massive subsidies of alternatives.

			As is apparent from reading a newspaper, around the world governments are penalizing fossil fuel use far more than they are rewarding it—through mandates or subsidies for solar and wind, through “carbon taxes,” through fracking bans, etc.

			Thus, neither lack of competition nor political favoritism is a serious explanation for fossil fuels’ unique cost-effectiveness. There must be a very positive explanation, an amazingly good secret sauce.

			What is it?

			Looking at the Full Process of Energy Production

			To understand fossil fuels’ secret sauce, it’s helpful to ask: Why has it proved so challenging to produce energy cost-effectively?

			This can be baffling, especially in the case of sunlight and wind, which we are taught to think of, as Al Gore puts it, “free, forever”[9] because sunlight and wind come to us automatically and indefinitely without effort. So why, after generations of trying, haven’t these “free, forever” sources easily surpassed fossil fuels, providing low-cost, on-demand, versatile energy for everyone in the world?

			I found a memorable illustration of the key principle needed to answer this question on, of all places, Saturday Night Live. The onetime host of the “Weekend Update” segment, Jimmy Fallon, commented on a plan to use a new form of “renewable” energy to power our cars: hazelnut energy.

			
				New Scientist magazine reported that in the future, cars could be powered by hazelnuts. That’s encouraging, considering an eight-ounce jar of hazelnuts costs about nine dollars. Yeah, I’ve got an idea for a car that runs on bald eagle heads and Fabergé eggs.[10]

			

			Fallon’s joke is funny because it seems obvious that hazelnut energy would be very high cost to use for auto fuel. But here’s the question I wished Fallon, a member of Artists Against Fracking and thus a public opponent of fossil fuels, had asked: Why would “renewable” hazelnut energy be so expensive? After all, its energy comes from the sun, which is free, right?

			He probably would have responded that while sunlight is free, harnessing it via hazelnut energy requires a lengthy, resource-intensive production process that makes it so costly—inputs such as land, water, fertilizer, equipment, refining facilities, etc.

			The cost of hazelnut energy is not just the cost of accessing the raw energy (the sunlight); it is the cost of the full production process to make that energy useful. This is a truth that applies to all forms of energy.

			Every energy-production process requires taking a form of raw energy and transforming it, via some process, into a useful form, such as the heat in our homes, the mechanical power of our cars, or the electricity that powers the internet.

			For example, every energy-transformation process involves, in one form or another,

			
					
					extracting raw materials from the ground—whether coal or the materials in solar panels;

				

					
					refining those materials—whether refining oil or refining rare-earth ore into neodymium for wind turbine magnets;

				

					
					transporting energy and materials—whether on container ships or power lines;

				

					
					constructing energy infrastructure—whether oil rigs or solar farms; and

				

					
					converting energy into useful form—whether a furnace converting natural gas into heat or an electric motor converting electricity into motion.

				

			

			When thinking about energy, we need to always be aware that there is a lengthy, resource-intensive process that includes not only accessing a given form of raw energy (such as “free” sunlight and wind) but also transforming it into useful energy. The cost of energy is determined by the cost of the full process.

			When we just think of solar and wind energy in terms of the cost of accessing the raw energy, as our knowledge system encourages us to do, they seem free and forever. But when we think in terms of the full process of transforming their dilute, intermittent raw energy into useful, reliable energy—including the additional processes needed to produce energy when there is little or no sunlight or wind—we start to see why it has proved so difficult to use solar and wind to provide on-demand energy at low cost.

			Once we think of energy in terms of the resource-intensive processes of transforming raw energy into useful energy, one reason why fossil fuels are remarkably conducive to low-cost, reliable, versatile, scalable energy becomes apparent: the remarkable natural attributes of the raw energy they are based on—oil, coal, and natural gas.

			The First Ingredient: The Remarkable Natural Attributes of Oil, Coal, and Natural Gas

			The remarkable natural attributes of fossil fuels derive from the remarkable history of fossil fuels.

			Fossil fuels are the product of abundant quantities of ancient organisms that, through various natural processes, have had their energy concentrated and stored as hydrocarbons: high-energy combinations of hydrogen and carbon atoms.

			I emphasize “abundant,” “concentrated,” and “stored” because the distinctive combination of these natural attributes of fossils is an essential ingredient in fossil fuels’ secret sauce.

			For each attribute, beginning with natural storage, I will explain why it makes fossil fuels so conducive to cost-effective energy production, and why many alternatives lack it.

			Natural Storage

			All things being equal, energy that is available to us in a naturally stored form, like the energy in oil, is much better for cost-effectiveness than energy that is naturally in the form of an intermittent flow, like sunlight or wind.

			One major reason is that naturally stored energy is highly conducive to reliability—the ability to get energy when we need and it in the amount we need it.

			For energy to be reliable, it needs to be controllable.

			Because the intermittent flows of sunlight and wind are not controllable, they cannot by themselves provide reliable energy without being accompanied by a massive storage system that stores energy when sunlight and wind are available and deploys it when they are not (which is most of the time). This, as I will discuss in depth in the next chapter, has thus far proved so cost-prohibitive that there is not one single self-sufficient solar- and/or wind-based electrical grid anywhere in the world—and the “storage systems” solar and wind depend on are largely fossil-fueled power plants.

			Fossil fuels are the naturally stored energy of ancient organisms, which means that ultimately they are naturally stored sunlight.

			The energy in fossil fuels was originally energy from ancient sunlight, which was stored in plants (or in organisms that ate plants) via photosynthesis and then concentrated through natural processes (involving large amounts of heat and pressure over time).

			Thus when you drive a gasoline car, you are powering it with sunlight that might have shone near a dinosaur.

			When we use fossil fuels or another naturally stored source of energy for reliable energy, we don’t have to pay the cost of producing a massive storage system—which has thus far proved completely cost-ineffective—because nature has already produced the mass-energy-storage system for us.

			Fossil fuels are not the only forms of naturally stored solar energy. Two others are rivers (sunlight evaporates water and brings it, via rainfall, to higher elevations including the tops of rivers) and naturally growing plants such as trees (which store the energy of sunlight in the form of chemical energy via photosynthesis).

			But those forms of energy can’t match the other two attributes of fossil fuels: natural concentration and (especially for rivers and trees) natural abundance.

			Natural Concentration

			All things being equal, the more concentrated a source of raw energy is, the better for cost-effectiveness.

			Concentration increases cost-effectiveness because it lowers the cost of transporting energy, which is particularly crucial for mobile energy—such as the fuel for a truck—which always needs to transport its own energy, the smaller and lighter the better.

			The standard measure of energy concentration is “energy density”—the amount of energy that is stored per unit of volume and/or mass.

			Sunlight and wind struggle with low energy density. Because they come to us, not only as intermittent flows, but dilute flows, they require enormous amounts of land as well as materials to harness the same amount of energy as fossil fuels (or nuclear) can provide using a small amount of land.

			The natural processes that led to oil and coal make them remarkably concentrated volume-wise and mass-wise compared with burnable plants, such as wood. Natural gas, as a gas, doesn’t have a high density in terms of volume, but it does have a very high density in terms of mass—and can be compressed into a very dense fuel volume-wise (such as LNG—liquefied natural gas).

			Among the fossil fuels the king of energy density is oil. Just one gallon of raw (“crude”) oil from the ground contains about 35,000 Calories of energy—the equivalent of fourteen days of energy for a large human body.

			Compare the energy density of oil with the energy density of batteries. For example, the current leader in energy density, the Tesla Model 3 battery, is fifty-three times less energy dense than gasoline by mass. (In practice it is approximately eighteen times less dense, because the battery’s electric motor can convert about three times as much of that energy into usable energy as the engine in a gasoline-powered car can.)[11]

			Extreme energy density is a major reason why oil is the champion of transportation fuel—most dominantly for the largest and most powerful mobile machines, such as cargo ships and airplanes.

			The natural concentration of fossil fuels also makes them highly conducive to scalability, because the resulting ease of transportation makes them cost-effective to use in thousands of places around the globe.

			For example, coal’s energy density is a major reason why it is very widely used around the world for electricity. Even if there is no coal in your country, you can use an oil-powered ship that can carry enormous amounts of coal energy at relatively low cost.

			Carrying, say, wood is much more expensive per unit of energy.

			And “carrying” a river or geothermal formation halfway around the world is impossible. One could theoretically carry electricity that a river or geothermal formation produces around the world with ultra-long-distance transmission lines, but such lines do not exist because they have so far proved cost-prohibitive.

			Natural storage plus natural concentration is a formidable combination, giving fossil fuels a big advantage in transportation and scalability over almost every other form of energy.

			And these naturally stored and concentrated sources of raw energy have been able to scale globally because they are also incredibly naturally abundant.

			Natural Abundance

			An essential of ultra-cost-effective energy is that it is globally scalable, providing energy to billions of people in thousands of places.

			This requires that the raw source of energy involved be abundant.

			If a form of raw energy does not exist in enough abundance to scale to billions of people, it cannot do what fossil fuels can do—at least not for long.

			Because oil, coal, and natural gas are based on staggeringly abundant quantities of ancient dead organisms that harness ancient sunlight, they exist in staggering amounts.

			How staggering, and how long can they last? I’ll answer those questions near the end of this chapter, where I discuss the future cost-effectiveness of fossil fuels.

			Contrast the natural abundance of fossil fuels with the scarcity of naturally-occurring biomass, such as wood.

			Before fossil fuels, biomass, especially wood, was humanity’s main source of energy.

			Wood was, of course, used for heating homes, but early steam engines also used wood as a fuel.

			When this wood was acquired from naturally growing forests, using wood was relatively cost-effective—because humans didn’t have to pay for the cost of concentrating and storing sunlight in the form of wood. But the more people used wood, the more quickly naturally growing forests would be depleted—because they were not sufficiently abundant.

			In England, for example, even well before the Industrial Revolution there was a massive wood shortage as populations expanded and needed more energy, leading firewood prices to explode starting around 1550. This energy crisis was gradually solved during the 1600s using a naturally abundant source of energy: coal.[12]

			To be scalable, biomass requires growing new plants over and over. That itself is a massively resource-intensive process—a process energy producers don’t have to go through if they use naturally abundant fossil fuels.

			Other forms of energy that are in some sense naturally stored and concentrated, such as rivers for hydroelectric energy and geothermal formations for geothermal energy (popular in Iceland), are also not abundant from the perspective of billions of people because they exist only in certain places.

			Natural storage, natural concentration, natural abundance. This combination of attributes is not shared by any other form of raw energy in use today except one: the radioactive materials, such as uranium and thorium, used to produce nuclear energy. These materials are actually more naturally concentrated and abundant than oil, coal, and natural gas.

			As I will discuss in the next chapter, nuclear energy faces two related challenges to cost-effectiveness that fossil fuels do not: (1) it requires far more complex processes to transform into useful energy, and (2) it is strangled by governments to the point of near criminalization. This strangulation by government of nuclear energy has prevented it from having the second essential ingredient of fossil fuels’ secret sauce: generations of economic innovation and achievement.

			The Second Ingredient: Generations of Economic Innovation and Achievement

			The fact that fossil fuels have remarkable natural attributes can only partially explain their unique cost-effectiveness.

			After all, these attributes of fossil fuels have been around for the entire history of the human species—yet only in the last two hundred years have they been harnessed to power our machines.

			The other ingredient in fossil fuels’ success, which any potential alternative also has to contend with on top of fossil fuels’ natural attributes, is generations of economic innovation and achievement—specifically applied to fossil fuels’ natural attributes.

			By “economic” innovation and achievement I mean innovation and achievement in the realm of cost-effectiveness—including scale.

			In today’s energy discussions the phenomenon of economic innovation and achievement is virtually ignored in favor of technical achievement—figuring how to do something regardless of cost.

			Take the refrain “If the government could put a man on the moon, it can certainly build a solar and wind energy system.” As Bernie Sanders puts it: “The United States of America put people on the moon 50 years ago. We can sure as hell transform our energy system away from fossil fuels to 100 percent renewables today and create millions of jobs in the process.”[13]

			But putting a man on the moon was a technical achievement, not an economic one. It involved achieving one specific technical outcome (an amazing one) by taking significant resources from everyone in the country. (It was also 100 percent dependent on fossil fuels.)

			Providing low-cost, on-demand, versatile, global-scale energy is an economic achievement, not just a technical one.

			It’s the equivalent, in the realm of putting a man on the moon, of making moon travel affordable for everyone.

			One of the few public commentators on energy who acknowledges the need for economic innovation and achievement, even with a promising technology, is Elon Musk, who explains:

			
				Smart people on Wall Street generally . . . think that once you have come up with a prototype, that’s the hard part and everything else is trivial copying after that. It’s not. It’s perhaps 1 percent of the problem. Large-scale manufacturing, especially of a new technology, it’s something between 1,000 and 10,000 percent harder than the prototype.[14]

			

			For any form of energy to be ultra-cost-effective like fossil fuels, it first needs promising “prototypes”—ways of transforming raw energy into useful energy that plausibly could be cost-effective at scale. That’s hard enough—but it’s just the very beginning. Then it needs to do the thing that’s “between 1,000 and 10,000 percent harder than the prototype”: economic innovation and achievement.

			The amount of economic innovation and achievement that the energy industry has engaged in around fossil fuels dwarfs the innovation and achievement it has engaged in around all other alternatives combined.

			Millions of people over generations have engaged in continual innovation, with lots of trial and error to actually make fossil fuel energy cost-effective in practice for the millions of different real-life situations where it is needed, involving vastly different kinds of machines, different locations, different weather conditions, different patterns of energy use, etc.

			There are fossil fuel solutions for everything from a cookstove in India to a mining operation in Alaska to a power plant in South Africa to an airplane that can be refueled in all corners of the world.

			Much of the unrivaled economic innovation and achievement that has gone into making fossil fuels ultra-cost-effective is specifically based on fossil fuels’ remarkable attributes and thus would substantially not be transferable to sources of energy without those attributes.

			Consider the aspect of today’s energy production that is universally considered the easiest aspect of fossil fuel use to replace: today’s availability of low-cost, global, and on-demand electricity.

			On modern electrical grids, billions of people around the world have the on-demand ability to power any imaginable type of fixed machine—a washing machine that saves us hours a day of physical labor, lights that add opportunity-filled hours to our evenings, precise medical equipment that saves lives, and any of the dozens of other machines that we plug in.

			And today’s grids can continuously adjust to an ever-changing amount of demand for electricity from these devices.

			The achievement of low-cost, global, on-demand electricity has overwhelmingly involved two fuels, coal and natural gas, whose remarkable properties energy producers have taken advantage of in four key elements of modern electricity’s cost-effectiveness: (1) baseload power, (2) load-following power, (3) peaking power, and (4) large, relatively local plants.

			
					
					Baseload power: A highly reliable and steady source of electricity to meet the guaranteed demand on the grid at a given time. The steadiness contributes to cost-effectiveness by using energy extremely efficiently. The leading fuel for baseload power is dense, abundant coal, which is easy to find, easy to store in large quantities (to avoid supply disruptions), and easy to transport—making it a low-cost source of baseload power just about anywhere in the world, as well as an excellent source of the next key element of low-cost, global, on-demand electricity: load-following power.

				

					
					Load-following power: A gradually changing source of electricity to meet the expected changes in demand on the grid at a given time. For example, load-following power will go up during times of day that are expected to have a lot of industrial activity or a lot of residential air-conditioning. While load-following is not quite as energy efficient as baseload power, it is still quite energy efficient because it goes up and down slowly instead of rapidly (à la stop-and-go traffic, the classic fuel efficiency killer).

				

					
					Peaking power: A highly controllable, flexible source of power that can cycle up and down as demand fluctuates in unpredictable ways. This is more expensive per unit of energy, which is why grids seek to use as much baseload and load-following power as possible. The leading fuel for peaking power is natural gas, which as a gas, is far easier to rapidly adjust than a solid fuel like coal. Natural gas can also be excellent for load-following and even baseload power, particularly when it is located on the same continent; as a gas it is easy to transport cost-effectively via pipeline over land, but not so much over water (though this is improving with “liquefied natural gas”).

				

					
					Large, relatively local plants: Generating electricity in large stations that are relatively near customers’ homes. This enables economies of scale that small stations maintained by homeowners never could achieve, while minimizing the large costs involved in long-distance transmission lines. Large, relatively local plants are possible using coal and natural gas because they can be readily, cost-effectively transported anywhere and then burned in a relatively small central location. Unlike, say, solar and wind, which require sprawling installations based on where there is the most sunshine and wind, regardless of where people happen to be.

				

			

			Not only have these key elements of modern, low-cost, global, on-demand electricity been designed around the specific attributes of coal and natural gas, but modern electricity’s use of those fuels has been refined via continuous improvement to an unbelievable degree.

			With coal, millions of people have worked to continually improve coal mining, coal transport (ships, barges, and trains), coal generators, coal-specific maintenance practices, and coal power plant operation.

			With natural gas, millions of people have worked to continually improve natural gas extraction, natural gas transport (especially pipelines), natural gas engines, natural gas-specific maintenance practices, and natural gas power plant operation. Trying to outcompete fossil fuels requires creating and continuously improving a whole new global industry.

			To summarize: The economic innovation and achievement of today’s cost-effective electricity systems—involving large local plants producing baseload, load-following, and peaking electricity, have involved millions of people over generations working with the specific attributes of fossil fuels.

			The fact that fossil fuels have both remarkable natural attributes that most alternatives lack, and that an unrivaled amount of economic innovation and achievement has gone into harnessing those specific attributes with maximum cost-effectiveness, creates an incredibly high bar for potential alternatives to fossil fuels. Most alternatives lack at least one of fossil fuels’ remarkable attributes, so to match fossil fuels’ ultra-cost-effectiveness would require enormous amounts of economic innovation and achievement from a more difficult starting point.

			No wonder no alternative has come close yet!

			A helpful analogy for how far ahead of the competition fossil fuels’ secret sauce of remarkable attributes and unrivaled economic innovation and achievement around those attributes is, is the status of silicon in the world of microchips.

			Virtually every microchip in the world uses silicon. Silicon is naturally suited to be a semiconductor—a material that neither easily conducts electricity nor completely stops electricity, but rather can conduct electricity under certain circumstances. Semiconductors enable the rapid turning on and off of electrical currents involved in all microchips.

			Any competitor to silicon would have to overcome two hurdles.

			One, silicon has remarkable natural properties as a semiconductor that led to its being chosen by producers and consumers in the first place. Two, the modern microchip industry has spent generations figuring out specifically how to harness the properties of silicon in every kind of microchip imaginable, from computer microprocessors to the chips in smartphones to the chips in your car.

			That includes a whole chain of productive processes, including getting silicon out of the ground, processing it into useful form, manufacturing processed materials into microchips, and so on.

			If someone said, “Let’s be net-zero silicon by 2050,” we would think: That sounds pretty crazy, given that silicon is such a good semiconductor and given that millions of people have spent generations harnessing it as cost-effectively as possible for millions of situations.

			The exact same thought applies to fossil fuels.

			The Epic Replacement Challenges for Fossil Fuel Heat and Fossil Fuel Mobility

			In the previous section I used the example of electricity to illustrate the two elements of fossil fuels’ secret sauce—(1) the remarkable attributes of natural storage, natural concentration, and natural abundance, and (2) generations of economic innovation and achievement around those remarkable attributes—and how hard they are to replace.

			But, as I also mentioned in the previous section, fossil fuel electricity, as incredibly hard as it is to replace, is actually the easiest form of fossil fuel energy to replace. Far harder to replace are the forms our knowledge system almost never talks about: heat—especially “industrial heat”—and mobility.

			A source of widespread confusion about energy, particularly widespread cluelessness about the difficulty of replacing fossil fuels, is the common equating of “energy” with “electricity.” For example, a commentator will say that some country gets 25 percent of its “energy” from “renewables” when in fact it’s just 25 percent of the country’s electricity use—which is just a fraction of its overall energy use.

			Despite the common conflation of “energy” and “electricity,” electricity use is just 19 percent of overall energy use—63 percent of which comes from fossil fuels.[15]

			Why is so much energy not electricity? Electricity is, after all, wonderful.

			The main reason is that the most cost-effective way of powering many types of machines is not to go through the process of producing electricity (from fossil fuels or from any other source) but to instead burn fossil fuels directly to generate heat or mobility.

			The three major areas in which fossil fuels dominate by being burned directly are mobility, industrial heat, and residential heat, where direct burning of fossil fuels in most cases provides the lowest-cost and/or most effective solution.

			In these cases, just like electricity, today’s low-cost, on-demand, global-scale energy production is the product of generations of economic innovation and achievement. But even more so than with electricity, that economic innovation and achievement is based on the specific attributes of fossil fuels, meaning that it is considerably more difficult to replace than even electricity is.

			Ultra-Cost-Effective Heat Energy

			Consider industrial heat or “industrial process heat”—a widely overlooked category of energy use.

			Industrial heat is used to make vital materials such as cement, steel, and plastics (along with most other fossil fuel materials).

			Industrial heat involves extremely high temperatures, up to 3,000°F, so it requires materials and processes that can generate such temperatures.

			Sometimes industrial heat is produced using electricity, such as in the making of aluminum, but often, such as in most production of cement, steel, and plastics, industrial heat is produced via the direct burning of fossil fuels.

			Why?

			Because by burning a fossil fuel and using the heat directly, you capture a much larger percentage of the heating potential of the fuel than you do by converting the fuel to electricity.

			For example, by burning natural gas directly in a furnace and using it to heat some substance, you can make use of over 90 percent of the possible heating potential of the natural gas.

			Compare that with using natural gas electricity for heating, which involves burning natural gas to generate air pressure to move a turbine that generates electricity—a process that usually loses about half the energy potential of the natural gas. Then the electricity is transported over a power line, involving more energy loss, then finally transformed into heat via an electric heater. This process necessarily ends up producing a lot less heat than was generated burning the natural gas at the beginning—plus it involves a lot of infrastructure.

			Because the direct burning of natural gas makes use of much more of the energy in natural gas, it can lead to much lower prices than using natural gas electricity for heat.

			For example, consider the much-hyped phenomenon of hydrogen fuel.

			By far the most cost-effective process for producing hydrogen fuel is directly transforming natural gas through what’s called “steam-methane reforming.” The cost depends on prices for feedstocks but can be as low as just over $1 per kilogram of hydrogen. By contrast, if one uses electricity (via a process called “electrolysis”) to produce hydrogen fuel, the U.S. Department of Energy estimates current cost around $5 a kilogram, mostly driven by electricity cost.[16]

			Just as the direct burning of fossil fuels is often more cost-effective for industrial heat, so is often the case for residential heat, which involves considerably lower temperatures. Burning clean-burning natural gas for heat preserves up to 98 percent of the gas’s heating potential—rather than losing most of that potential by converting the gas to electricity and then back to heat.[17]

			Ultra-Cost-Effective Mobile Energy

			In the case of heat, especially industrial heat, the direct burning of fossil fuels is usually much more cost-effective than any alternative that involves electricity, including fossil fuel electricity, primarily because of cost; it can do the same thing for much less.

			The direct burning of fossil fuels for mobility not only is lower cost but also has effectiveness that no form of electricity has. In the realm of mobility, there are numerous areas where no commercial replacement exists at any cost today.

			The reason is because modern mobility is built on the unique natural energy density of oil.

			There are other forms of liquid fuel with somewhat comparable energy density to oil-based fuels, from liquid hydrogen fuel (which is nearly three times lighter than oil fuels but takes up about four times as much space) to plant-based alcohol fuels (which take up about twice as much space as oil fuels).[18]

			But unlike oil, which starts in most cases as a liquid that can be cheaply refined into usable fuels, hydrogen and plant-based fuels start as materials that are nowhere close to liquid fuels. And the process of transforming them into liquid fuels has thus far proved cost-prohibitive at scale. For example, liquid biomass fuels (biofuels) run into the same scaling challenges that wood does—it’s costly to have to farm your energy.

			When it comes to cost-effective mobile machines, oil currently has no rival. This is particularly true with larger mobile machines. That’s why, of the 32 percent of the world’s energy that is mobile energy, 90 percent comes from oil.[19], [20]

			Take cargo ships, the enormous machines that transport most international goods, which are 12 percent of mobile energy.[21] The vast majority of these today are powered by oil, usually by cheaper fuel oils in open waters where higher air particulate emissions easily dissipate without affecting any (nonexistent) nearby residents.

			Airplanes use 11 percent of mobile energy,[22] and 100 percent are powered by oil fuels, typically jet fuel (usually kerosene-based) or aviation gasoline.[23]

			Oil totally dominates heavy-duty transportation to the point that for cargo ships and airplanes there are no commercial alternatives in existence at any price. And for other forms of heavy-duty transport there is nothing anywhere close to oil.

			The heavy-duty trucks that move cargo such as food, clothing, and electronics around countries are 98 percent powered by diesel, a form of oil fuel.[24]

			The vast majority of heavy-duty agricultural equipment is powered by oil, as well.[25]

			Oil has more competition for “light-duty” applications, such as automobiles, where the far lower energy density of batteries matters less.

			Battery automobiles, while they have definite advantages (such as no tailpipe emissions), currently struggle with cost and especially with convenience (charging times, vehicle range, significant battery loss in hot and cold conditions) compared with gasoline vehicles. To the extent batteries improve in cost-effectiveness, these disadvantages could diminish and make battery vehicles competitive without the massive subsidies that currently drive most battery vehicle purchases.

			But it’s important to remember that even if battery vehicles become better for light-duty applications, anything resembling today’s levels of energy density for batteries is a complete and utter deal breaker for the largest vehicles, such as cargo ships and airplanes.

			The direct burning of oil fuels for mobility is truly a marvel of cost-effectiveness that is a staggering challenge for any alternative to take on. It involves generations of economic innovation and achievement around engines and vehicles that specifically harness the remarkable energy density of oil.

			Thus, if someone claims to have a near-term replacement for oil as a fuel for mobility, they had better provide some absolutely staggering evidence.

			In thinking about the potential of alternatives to replace fossil fuels, there is one additional crucial point to recognize about fossil fuels’ cost-effectiveness advantage for industrial heat and mobility: it means that fossil fuels are used in large quantities to produce every “alternative” to fossil fuels, all of which involve high-heat processes and mobility (for mining and transportation).

			Thus, when we talk about alternatives, we need to recognize that all of them are currently using fossil fuels to exist at all—and if they currently couldn’t use fossil fuels, they would either not exist at all or cost much more.

			Let’s recap: the “secret sauce” behind the unique cost-effectiveness of fossil fuels is generations of economic innovation and achievement specifically applied to the remarkable attributes of fossil fuels: natural storage, natural concentration, and natural abundance.

			This secret sauce has created a situation where fossil fuels are very far from having a replacement for electricity and don’t even have the beginning of a replacement for most industrial-heat processes and mobile energy—including the industrial heat and mobile energy used to make every other form of energy.

			There is therefore an incredible burden of proof on claims that any combination of alternatives will be able to significantly, let alone totally, replace fossil fuels anytime soon. While we should be open to evidence of unprecedented economic breakthroughs, our baseline expectation should be this: if the world’s use of ultra-cost-effective energy is going to continue and expand to billions more people, that’s going to require more fossil fuels—and alternatives will likely continue to be supplements, not replacements.

			Which raises one final question about fossil fuels’ unique cost-effectiveness: Can fossil fuels’ secret sauce continue and expand going forward?

			The Future Cost-Effectiveness of Fossil Fuels

			Now that we understand fossil fuels’ secret sauce—its combination of natural storage, natural concentration, and natural abundance, harnessed ultra-cost-effectively by generations of economic innovation and achievement—we can answer the question: What will be the ability of fossil fuels to provide ultra-cost-effective energy going forward? Can they continue to produce the same amount? Far more? Far less? This is crucial to know in a world that will need far more energy.

			As I discussed in chapter 2, the future availability of fossil fuels for energy tends to be the subject of great pessimism. A perennial worry about fossil fuels is that they will “run out” or at least become far more expensive.

			This often takes the form of a scary claim about “reserves,” such as “We only have thirty years of oil reserves left. We’re going to run out of oil.” When we hear claims like that, we often think that “reserves” means the amount of oil in the ground. So thirty years of reserves would mean there is only enough oil in the ground for us to use for thirty more years, and then it’ll be all gone.

			But if we understand what “reserves” means and doesn’t mean, we see that there is no cause for concern.

			“Oil reserves” just refers to currently-available resource potential—the amount of oil that producers are confident they can tap into cost-effectively with currently-available technology.

			At any given time these reserves are a tiny fraction of the actual hydrocarbon material—oil, coal, and gas—in the ground, called “deposits.”

			And the deposits of fossil fuels are absolutely huge. Fossil fuels are so naturally abundant that even for the scarcer fossil fuels, oil and natural gas, there is still more than ten times as much in the ground as has been used in the entire history of civilization. Coal is even more abundant. Estimates are that at current usage rates there are at least thousands of years of deposits left.[26]

			Thus there is no question of running out of fossil fuel deposits for centuries to come.

			But the almost limitless deposits of oil, coal, and natural gas do not necessarily mean that most of this material can be transformed into energy cost-effectively.

			That depends on the state of our ability to utilize these deposits cost-effectively.

			Fortunately, the energy industry’s ability to find and extract fossil fuels cost-effectively is constantly improving, thanks to the fossil-fueled virtuous circle of empowerment. Just as fossil-fuel-freed-up time and fossil-fueled machine labor make possible unprecedented innovation and progress in every other field, so do they with fossil fuels themselves.

			One landmark area of progress is shale energy technology, often referred to as “fracking” in the media and “fracing” in the industry. Fracking is short for hydraulic fracturing, one of several processes that can be used to get oil and natural gas out of shale. This technology has attracted attention based on claims that it contaminates groundwater—claims that I will address in chapter 10.

			The shale energy revolution has led to a rapid increase in oil and natural gas production in the last decade, especially in the United States—the leader of the revolution.

			Shale energy changed the United States from a huge net importer of oil to a net exporter. In 2007, the U.S. imported over 400 million gallons of oil per day. In 2019, the U.S. was a net oil exporter.[27]

			The U.S. still has massive shale deposits to take advantage of, and the rest of the world, which has barely started fracking, has near limitless potential.

			Shale energy is not the only exciting frontier of oil and gas production.

			As much natural gas as there is in the ground, there is estimated to be far more natural gas supplies in what are called “methane hydrates,” natural gas deposits in frozen form, which exist at the bottom of the ocean.[28]

			Thus, there is every reason to believe we can continue using oil and gas for generations.

			On top of that, there is the opportunity, in the long term, to transform the most abundant and accessible fossil fuel, coal, into the liquids and gases we currently get from oil and gas.

			Because fossil fuels’ value comes from their being hydrocarbons—combinations of hydrogen and carbon—hydrocarbons of one form (liquid, solid, or gas) can be transformed into a different form. This is of particular interest when it comes to transforming coal, a solid, into some form of liquid hydrocarbon fuel, because that would mean an effectively limitless supply of liquid fuel, far more easily accessible than the oil deposits we get our liquid fuel from today.

			Currently, the processes for transforming coal into liquid fuel are not cost-effective for most purposes, but in the future, with technical and economic innovation, we may be able to get low-cost liquid hydrocarbons from the virtually unlimited stores of coal around the world. (Today we can already at low cost transform coal into a liquid alcohol fuel called methanol, which is quite capable, though it has only half the energy density of oil.)

			To summarize, there is every reason to believe that if producers are left free to use fossil fuels, they will continue to be able to produce ultra-cost-effective energy—and vital raw materials—on an even greater scale in the coming decades and generations, enabling even more people to be empowered.

			Now that we understand fossil fuels’ secret sauce—the generations of economic innovation and achievement that have been applied to fossil fuels’ remarkable properties—and know that it can keep expanding, we are in an informed position to assess: To what extent can alternatives supplement or even replace fossil fuels as a source of the ultra-cost-effective energy that the livability of our world depends on—and that is needed by billions more people? Is there really, as we are constantly told, an unprecedented “green” revolution underway that could rapidly replace fossil fuels? Or is our anti-impact, anti-energy knowledge system distorting reality once again?

			Let’s look at the evidence.
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			Alternatives: Distortions versus Reality

			What Is the True Potential of Alternatives?

			Here’s where we are. The purpose of this part of the book is to understand the full benefits of continuing fossil fuel use.

			In chapter 4, we saw that the current benefits of fossil fuels are not, contrary to our knowledge system, trivial to the livability of our world. Fossil fuels, by providing the ultra-cost-effective energy that radically increases humanity’s productive ability via ultra-cost-effective machine labor and enormous amounts of freed-up mental labor, as well as uniquely versatile fossil fuel materials, in fact make our world unnaturally livable.

			In chapter 5, we saw that fossil fuels’ unique ability to provide ultra-cost-effective energy—which our anti-impact, anti-energy knowledge system either denies or has zero interest in—is due to a combination of its remarkable natural attributes and an unrivaled amount of economic innovation and achievement that has been applied to those specific attributes. And we saw that fossil fuels’ unique ability can grow significantly to empower billions more people for the indefinite future.

			We saw that the challenge of competing with fossil fuels is very steep in electricity but far steeper in the realms of industrial heat and mobility, where the direct burning of fossil fuels has often proved far more cost-effective than electricity and in some cases, such as heavy-duty transport, undoable by electricity. The implication of all this for alternatives is that they are starting from a hugely inferior competitive position to that of fossil fuels—which means that partially replacing, let alone totally replacing, fossil fuels in the near future would require completely unprecedented, breakthrough economic achievements, and is most likely for nuclear energy, the only alternative that can match and even exceed fossil fuels’ combination of natural storage, natural concentration, and natural abundance.

			With this context in mind, we can now fully answer the question: What is the comparative ability of fossil fuels versus alternatives to produce the ultra-cost-effective energy that the world needs far more of?

			There are five hypothetical answers, each with different implications for policy.

			
					
					Alternatives to fossil fuels, which currently provide 20 percent of the world’s energy, will continue to be modest supplements.

				

					
					Alternatives to fossil fuels will become more significant supplements to meet increasing global energy needs—providing, say, 30 percent of the world’s energy in a world that increasingly uses far more energy. Under this hypothetical scenario, fossil fuel use would still increase, just less slowly than alternatives would.

				

					
					In a radical departure from current reality and trends, alternatives to fossil fuels will become partial replacements for fossil fuels, providing so much cost-effective energy there is actually a decline in fossil fuel use despite growing energy needs.

				

					
					In a radical departure from the way any energy economy has ever worked, alternatives will rapidly become total replacements for fossil fuels, supplying all the energy fossil fuels provide today plus all the additional energy that will be needed by an empowering world.

				

					
					Even more extreme than the previous scenario, the alternatives considered “green”—solar, wind, biomass, and geothermal, but no large-scale hydro and no nuclear—can alone become total replacements for fossil fuels.

				

			

			Given what we know about the difficulty of competing with fossil fuels’ “secret sauce” of remarkable natural attributes, harnessed ultra-cost-effectively through generations of economic innovation and achievement, our extremely strong baseline expectation over the next thirty years should be scenarios 1 or 2, with 3 being incredibly improbable, 4 being virtually impossible, and 5 being total crackpot.

			To elaborate, we should expect that there is virtually no possibility for scenario 3—alternatives are near-term partial replacements for fossil fuels in a world that needs far more energy. And the idea of scenario 4, a total replacement of fossil fuels—for both today’s energy and tomorrow’s increasing energy needs—should be viewed as virtually impossible. Scenario 5, a total “green” replacement of fossil fuels, should be viewed as a total crackpot idea until definitively proved otherwise.

			And yet our knowledge system goes beyond what I am calling this total crackpot idea and tells us that in less than thirty years fossil fuels can not only be totally replaced but also surpassed by exclusively “green” alternatives, providing all the energy the world needs at even lower cost than fossil fuels can.

			For example, a group of prominent academics and other influential people calling themselves the Global 100% Renewable Energy Strategy Group says:

			
				Numerous studies have investigated 100% renewable energy . . . and they have found that it works, not only for providing electricity, but also for providing all energy. A transformation to 100% RE can occur faster than current expectations: the power sector can transform by 2030 and the other sectors soon thereafter. . . . The total energy cost of a 100% RE system will be lower than the cost of conventional energy. . . . A 100% RE system can supply regions, countries, and the world reliably (24-7) with energy at low cost.[1]

			

			While we should always be open to evidence that some unprecedented breakthrough is actually underway, we also know that we have an anti-energy knowledge system that routinely distorts the evidence about alternatives to fossil fuels to rationalize its support of fossil fuel elimination policies as well as nuclear- and hydro-elimination policies. Is that happening here?

			Let’s find out.

			The Incredible Claims of Our Anti-Energy Knowledge System

			Could our knowledge system be right in its incredible claims that exclusively “green energy” can rapidly replace fossil fuels in thirty years or less in providing all the (increasing amounts of) energy the world needs—despite fossil fuels’ huge head start of natural storage, natural concentration, and natural abundance, harnessed ultra-cost-effectively through generations of economic innovation and achievement?

			Again, our baseline expectation should be “Absolutely no.” And any survey of incredible claims about “green” or “renewable” energy reinforces that expectation, because such claims invariably involve three definitive signs of distortion by the anti-impact framework that our knowledge system operates on:

			
					
					They embrace the anti-impact, anti-flourishing goal of reducing energy use.

				

					
					They insist on “green” (i.e., “low-impact”) alternatives while expressing little concern about the anti-impact opposition to these alternatives.

				

					
					They deny the unique cost-effectiveness of fossil fuels today.

				

			

			The first two reveal that our knowledge system has an anti-impact, anti-energy idea of what it means to “replace” fossil fuels. The third reveals that our anti-impact knowledge system is once again willing to distort reality to advance its anti-impact, anti-energy policies.

			They Embrace the Anti-Impact, Anti-Flourishing Goal of Reducing Energy Use

			Look at proposals to replace fossil fuels and notice that you invariably see calls for less energy use, often using the term efficiency.

			For example, the “100% Renewable Energy” proposal mentioned earlier calls for “increasing energy efficiency on all levels.”

			One of the authors, Mark Jacobson, writes elsewhere, “The lowest-hanging fruit for solving global warming+air pollution is REDUCING energy use.”

			As I discussed in chapter 5, there is no plausible increase in the efficiency of machines that would change the fact that global energy use needs to significantly increase if billions more people are to have the opportunity to flourish, if the empowered world is to become more prosperous, and if new types of machine labor—especially new ways of amplifying human intelligence—are going to achieve their full potential.

			Any proposal to “replace” fossil fuels that doesn’t focus front and center on the need for more energy is not actually trying to replace what fossil fuels can do from a human flourishing perspective, they are trying to “replace” fossil fuels with something that impacts nature far less—and the less energy the “replacement” involves, the better.

			They Insist on “Green” (i.e., “Low-Impact”) Alternatives While Expressing Little Concern about the Anti-Impact Opposition to These Alternatives

			When you are talking about replacing the world’s only source of ultra-cost-effective energy with alternatives, you want all alternatives at your disposal. And yet today’s calls for replacing fossil fuels insist on just “green” or “renewable” alternatives, which usually exclude most hydroelectric energy as well as nuclear energy—the only form of raw energy that combines the natural storage, natural concentration, and natural abundance that characterize fossil fuels.

			Even if you think that solar and wind are super-promising, there is no reason whatsoever to be hostile to nuclear—and yet today’s movement to “replace” fossil fuels with green energy is incredibly hostile to nuclear.

			This strongly suggests that their ultimate goal is not advancing human flourishing through expanding ultra-cost-effective energy, but eliminating human impact—in this case, the impact of hydro on rivers and the “unnatural” impact of nuclear radiation and waste (even though these are totally masterable safety-wise).

			The goal of eliminating human impact explains why, as I discussed in chapter 1, even within the advocacy for solar, wind, and batteries, there is little concern about increasing global opposition to these technologies’ impact on nature, which is resulting in restrictions on mining, transmission lines, and the building of solar and wind “farms.”

			Once again, when our knowledge system talks about “replacing” fossil fuels, it is not trying to replace them with something as good or better from a human flourishing perspective, it’s trying to “replace” them with something far better at eliminating human impact—which means replacing them with much less energy.

			Anyone whose concept of “replacing” fossil fuels morally embraces far less energy use cannot be trusted on the question of whether an alternative can actually replace fossil fuels in providing the far more energy use the world needs from a human flourishing perspective.

			They Deny the Unique Cost-Effectiveness of Fossil Fuels Today

			As a rule, we should only take seriously predictions by those who ruthlessly acknowledge the past and present. And claims that “green energy” can replace fossil fuels almost universally ignore or deny the reality of “green energy” today.

			For example, the public statement I quoted earlier says nothing about the actual state of energy today, where “renewables” play a relatively tiny role, nor does it say anything about fossil fuels’ remarkable natural properties, nor does it say anything about the generations of economic innovation and achievement by millions of people that it took to build our current energy system. To the contrary, it calls for “a massive redesign of the global energy system” to be done by a handful of people—not acknowledging that the current unprecedented state of affairs came from millions of people cooperating and competing, with trial and error in the real world, not from some top-down academic designer who figured out everything in advance.

			A knowledge system that makes incredible predictions about the future while ignoring or denying the reality of the present is a knowledge system that cannot be trusted.

			While our knowledge system claims breakthroughs that will make possible a near-term replacement, it is clear that its concept of “replacement,” which explicitly involves less energy in an energy-hungry world, and insists only on “green” “replacements” is (a) driven by the anti-impact framework and (b) based on a distortion of today’s energy reality.

			This doesn’t tell us what the potential of alternatives going forward is—it just tells us that our knowledge system is guaranteed not to give it to us.

			Thus, to know the true potential of alternatives we need an assessment of the state of alternatives on a pro-human framework—one that values cost-effective energy and advancing human flourishing versus seeking to sacrifice these to the goal of eliminating human impact on nature.

			In this chapter I will provide such an assessment.

			For each major proposed alternative to fossil fuels I will give the actual evidence of its potential—starting with an understanding of its current reality and limitations, then examining the evidence for any breakthroughs. I will frequently point out our knowledge system’s distortions so you can understand why the reality and potential of various alternatives is so different from what the knowledge system tells us.

			As I will show, the evidence is clear that while there are some exciting alternatives, including one with extreme long-term (several generations or more from now) promise as a replacement, fossil fuels are irreplaceable for the foreseeable future and need to be expanded if we are to empower the world and pursue global human flourishing.

			We will see that excited claims about “green” alternatives are wild distortions by a movement that actually opposes all forms of energy in proportion to their cost-effectiveness—a movement that therefore is holding back not only fossil fuels but real, long-term alternatives to fossil fuels.

			With that preview, let’s look at the alternatives, starting with the ones our knowledge system claims are the most promising: solar and wind.

			The Current, Denied Reality of Solar and Wind Energy

			The terms “solar energy” and “wind energy” refer to energy, almost exclusively electricity, produced using direct sunlight or the wind (which is mainly caused by sunlight heating different parts of the atmosphere to different degrees).

			Most solar energy is what is called “solar photovoltaic” (abbreviated as solar PV), the technology involved in solar panels. Solar PV generates electricity through a phenomenon, discovered around 1839 by Edmond Becquerel, called the photovoltaic effect, by which certain materials emit electrons when hit by light. Through extremely impressive, precise feats of engineering, solar PV can generate electricity when it is exposed to sunlight.

			Concentrated solar power (CSP), which is much less popular than solar PV, concentrates sunlight into heat, much as a child with a magnifying glass does when they use the sun to ignite a dried leaf. Using, in effect, a massive array of magnifying glasses (in this case, mirrors), CSP concentrates sunlight into heat, which can then be used to turn an electricity-generating turbine, much as fossil fuel power plants do.

			Wind energy harnesses wind by using it to turn the blades of a wind turbine, which are connected to a generator that converts the wind’s energy into electric current.

			Solar and wind energy are the basis of every prominent proposal to end fossil fuel use and/or achieve “net-zero” emissions by 2050 or earlier.

			But as I’ve emphasized repeatedly, the current reality of solar and wind is that after many decades on the market they produce 3 percent of the world’s energy. Almost all of that is electricity; they have no current competition with many of fossil fuels’ mobility-related or industrial heat–related uses.

			This means that for them to be a total replacement for fossil fuels, they would not just need to rapidly take over virtually all of electricity generation; they would need to make electricity generation far, far lower cost so that it could outcompete direct burning of fossil fuels for industrial heat. And on top of that, someone would need to cost-effectively mass-produce a wide variety of heavy-duty non-oil transportation machines, such as hydrogen airplanes and cargo ships, that are currently at the radically-inferior-prototype stage. All in less than thirty years.

			This is about as far-fetched as you can get.

			But, say solar and wind champions, there is an unprecedented revolution underway that should make us dispense with all our preconceptions. Solar and wind will become so amazingly cheap at generating electricity that electricity will become cost-effective for everything, including synthesizing hydrogen fuel to power hydrogen planes—despite the fact that currently, as I observed in chapter 5, direct burning of fossil fuels is by far the lowest-cost way of synthesizing hydrogen fuel, and the fact that hydrogen planes do not exist on the market at any price.

			Solar and wind champions support their claims of incredible breakthroughs by citing two seeming pieces of evidence.

			One is that solar and wind adoption is growing rapidly. This is true, to a point. While solar and wind are a small percentage of energy use, they were growing at 20.1 and 11.5 percent in 2020.[2] If that growth rate continues, the argument goes, we will soon be using solar and wind for virtually all our energy.

			But history shows us that in business it’s very common for something to have a temporarily rapid rate of growth when its base is small and then taper off as it grows. The fact that a new clothing brand goes from 1,000 shirts in a year to 2,000 the second year to 4,000 the third year does not mean that the number will keep doubling and reach 524 million by the twentieth year.

			What makes us think that solar and wind will keep growing and growing and growing?

			The second reason cited: falling prices.

			We see constant headlines about solar and wind already falling to prices that are cheaper than nuclear, cheaper than coal, cheaper than gas.

			The Guardian tells us that “coal is on the way out”: study finds fossil fuel now pricier than solar or wind.[3] According to The New York Times, solar and wind energy start to win on price vs. conventional fuels.[4]

			And, we’re told, these prices will keep falling, leaving conventional electricity sources in the dust.

			Such claims often involve impressive-sounding terminology such as grid parity and lower levelized cost of electricity. But they fly in the face of two hard facts.

			One is that solar and wind exist in large quantities exclusively in places where they are given massive government preferences. When you look at where solar and wind are used, you will invariably find subsidies—that is, the government forcing taxpayers to give money to solar and wind companies. Often, governments actually mandate a certain percentage of solar and wind by law—a practice often called “renewable portfolio standards.”

			This is suspicious. Why do solar and wind always seem to need subsidies and mandates if the costs are so low?

			This leads us to the second fact: contrary to claims of lower costs, the places that use the most solar and wind on their grid tend to have the highest electricity costs.

			For example, leaders in solar and wind such as Germany and Denmark have three to four times the electricity prices as the U.S.—and in the U.S. prices are highest in areas with the most solar and wind.[5]

			
				FIGURE 6.1 More “Cheap” Solar and Wind Leads to Higher Prices
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					Sources: U.S. Energy Information Administration; BDEW; California Energy Commission; Fraunhofer ISE

				
			
			Why do solar and wind seem to always make electricity more expensive if they’re actually so cheap?

			All is clear once we recall a key principle discussed in chapter 5: the full cost of energy is determined by the cost of the full process necessary to produce it.

			The full process of producing electricity from solar and wind, far from being a revolution of unprecedented low cost, is currently not remotely cost-effective compared with fossil fuels due to two aspects of sunlight’s and wind’s nature that energy producers have been unable to overcome: their diluteness and their intermittency.

			The Costs of Diluteness

			Whereas fossil fuels are naturally concentrated stores of energy, sunlight and wind are naturally dilute flows of energy. To be dilute is to have a low energy density—to contain not much energy in a given amount of volume or mass.

			The diluteness of wind and solar means they necessarily take a lot more land per unit of energy produced than fossil fuels or nuclear do.

			They also use a lot of resources. For example, the chart on the following page indicates how material-intensive solar and wind electricity generators are.[6] This is far from the “zero impact” picture we are given of these technologies.

			Solar and wind also involve mining-intensive resources known as rare-earth elements. These are not actually rare in the ground, but they are rare in the sense of existing dilutely in the ground, meaning they require a lot of mining per unit extracted.

			Building solar and wind electricity generation requires ten times more mined materials than building fossil fuels electricity generation.[7]

			Diluteness, in addition to driving large land and materials costs, also leads to other significant costs of solar and wind that are rarely considered: long-distance transmission infrastructure costs.

			Because solar and wind require large amounts of land, often far from population centers, they require new, costly long-distance transmission lines that carry enormous amounts of electricity across long distances.

			
				FIGURE 6.2 Solar and Wind Generators Require Far More Materials than Gas, Coal, and Nuclear Generators
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					Source: U.S. Department of Energy Quadrennial Technology Review 2015

				
			
			These lines also increase risks associated with electricity, such as wildfires.

			The costs of diluteness—land, materials, and long-distance transmission infrastructure—are a major challenge to the cost-effectiveness of solar and wind.

			Those challenges are drastically compounded by the most significant cost-effectiveness challenge for solar and wind: their natural intermittency.

			The Costs of Intermittency

			An essential aspect of electricity is extreme controllability; the electrical grid needs to be able to provide industrial and residential users with electricity on-demand—whenever they need it and in whatever quantities they need it in.

			The problem with the sun and the wind in this regard is that, unlike fossil fuels, which are naturally stored and thus easily available on-demand, sunlight and wind are intermittent: they are available only sometimes, in quantities dictated not by human needs but by nature—often in total contradiction to what human beings need. For example, as residents of Texas experienced during the catastrophic blackouts of February 2021, the wind that their enormous numbers of wind turbines need to function doesn’t blow very much when it is very cold. It also doesn’t blow very much when it is very hot, which contributed to a lack of wind electricity in summer 2020 that helped cause blackouts in California. Solar’s availability also often contradicts human needs—in many regions it is least available when temperatures are very cold, and begins to rapidly disappear in the late afternoon and early evening, when household electricity use is highest.

			Solar and wind’s intermittency creates a major process problem—the problem of transforming a highly uncontrollable electricity input into a highly controllable electricity output.

			That means any sunlight- or wind-based process, if it is to be part of a reliable, on-demand electricity system, always requires paying for the cost of some controllable energy source to replace it (when there is little to no sun and wind) or to supplement it (anytime there is less than needed).

			There are three approaches, in theory, to doing this: (1) relying on some controllable source of energy, such as fossil fuels; (2) relying on a diverse, distant, and enormous network of solar panels and wind turbines—so there is always sufficient electricity from somewhere; or (3) relying on a man-made storage system to store enough intermittent energy to always be able to meet demand.

			The current reality of solar and wind is that none of these approaches has yet proven cost-effective and only approach 1—relying on some controllable source of energy, such as fossil fuels—has been implemented at any cost.

			Acknowledging and understanding this current reality is essential to understanding whether there are any breakthroughs that will dramatically change it going forward.

			Why isn’t it cost-effective to use intermittent solar and wind while relying on some controllable source of energy?

			Consider the case of Germany, long considered a leader in solar and wind—and, not coincidentally, home of some of the empowered world’s highest electricity prices. The figure below shows how much of Germany’s electricity (about one third of its total energy)[8] came from solar and wind during a week in 2020, compared with how much was needed. Notice how variable the quantity of solar and wind electricity is. Wind is constantly varying—sometimes disappearing nearly completely—while solar disappears daily (and produces very little in the winter months, when Germany most needs energy).

			On some days Germany’s solar panels and wind turbines generate less than 5 percent of needed electricity.[9]

			Because intermittent solar and wind can go to near zero for extended periods of time, solar and wind infrastructure in Germany and elsewhere does not replace existing, controllable energy infrastructure.

			It forces consumers to pay for both controllable energy infrastructure and uncontrollable energy infrastructure.

			In the case of Germany, much of the controllable energy infrastructure is coal infrastructure. As Germany has paid tens of billions of dollars to subsidize solar panels and wind turbines, fossil fuel infrastructure capacity, especially coal, has not been shut down—it has barely decreased. And even that small decrease in coal capacity has created major concerns about reliability problems when Germany’s few remaining nuclear reactors are scheduled to shut down at the end of 2022.[10]

			
				FIGURE 6.3 No Matter How Much Solar and Wind You Build, You Can Never Rely on Them
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			Here’s an easy question: What’s more expensive, a 100 percent controllable energy infrastructure plus a massive intermittent energy infrastructure or just a 100 percent controllable energy infrastructure? Obviously the first.

			Is it any wonder that the more solar and wind a country uses, the higher its costs?

			The massive infrastructure duplication costs of intermittent solar and wind are compounded by a further cost problem with solar and wind’s dependence on controllable, usually fossil fuel, power plants: a decrease in the fuel efficiency of the controllable power plants.

			To the extent a grid is committed to using solar and wind, whenever sunlight or wind increases, the grid has to cycle down controllable power plants, and whenever sunlight or wind decreases or disappears, it has to cycle up controllable power plants.

			Rapidly cycling power plants up and down is an efficiency killer, just as stop-and-go-traffic kills your car’s fuel efficiency.

			The infrastructure-duplication costs and fuel-inefficiency costs caused by solar and wind’s reliance on controllable energy sources is the dominant reason why the more solar and wind you use, the higher your costs are.

			The reality of solar and wind around the world is that they are not outcompeting fossil fuels in the realm of electricity; they are making electricity generated by fossil fuels and other controllable sources of electricity (nuclear and hydro) more expensive.

			This reality leads to a frequent, additional negative consequence: declining reliability.

			The reason is simple: governments seeking to lessen the large price increases that come with more solar and wind are trying to get away with fewer controllable power plants as backup.

			This is a game of “reliability chicken” that many areas of the U.S. are losing, with disastrous consequences. In the summer of 2020, California, after shutting down several natural gas and nuclear power plants in recent years, experienced widespread blackouts because there wasn’t enough controllable capacity available in the region during the evening hours of a heat wave, when both solar and wind were unavailable.[11]

			In the winter of 2021, Texas, after subsidizing and mandating wind at the expense of building, maintaining, and weatherizing controllable power plants, had a massive shortfall of supply that, compounded by major operating errors by the grid, caused statewide blackouts for days.[12]

			Solar and wind are not, contrary to our knowledge system, proving to be a scalable replacement for ultra-cost-effective fossil fuel energy. They are proving to be a cost-adding, reliability-decreasing supplement—and just for electricity, at that.

			The True Potential of Solar and Wind Energy

			The dreadful reality of solar and wind today doesn’t 100-percent prove that no breakthroughs are imminent. But it means that someone who is claiming that what is today a cost-adding, reliability-decreasing supplement to fossil fuel electricity will soon become a cost-decreasing replacement for all fossil fuel energy had better offer the evidence of a lifetime.

			Unfortunately, our knowledge system and its solar and wind champions do not offer anything resembling such evidence. As we should now expect given the nature and track record of our anti-impact knowledge system, they instead offer more distortions, namely:

			
					
					Denial of the reality of today’s current, small-scale solar and wind electricity

				

					
					Reliance on nonexistent economic achievements such as ultra-cost-effective multiday electricity storage

				

			

			Denial of the Reality of Today’s Current, Small-Scale Solar and Wind Electricity

			I would entertain a prediction of a solar and wind revolution if the predictor acknowledged the reality of the present by saying something like the following:

			
				The government’s subsidizing and mandating of solar and wind has caused massive destruction around the world. Solar and wind, while sometimes good for remote locations that need very little electricity, have been a disaster when applied to the massive and dynamic electricity needs of the empowered world.

				Adding wasteful, unreliable solar and wind infrastructure to the grid has increased costs and decreased reliability, harming people and industry wherever it has been used to the extent it has been used.

				But I have shocking evidence that there are some unimaginable breakthroughs that will cause this destructive energy parasite to become a superior substitute. I know you have no reason to believe this, but here’s the evidence. . . .

			

			This would be worth entertaining. But this is not what we get.

			Instead, without any exceptions that I have found, predictions of a solar and wind revolution portray solar and wind as superior competitors already and project them to become even more superior.

			Bloomberg, a big booster of such predictions, in 2020 told us that “solar and onshore wind power are now the cheapest new sources of electricity in at least two-thirds of the world’s population, further threatening the two fossil-fuel stalwarts—coal and natural gas.”[13]

			This is a denial of reality.

			Such denials always involve some form of what I call “partial cost accounting”—not taking into account the full costs of solar and wind. Always remember that energy production is a process that involves not just accessing raw energy but transforming it into usable, on-demand energy.

			For all the reasons I’ve given, solar and wind are cost-adding, reliability-decreasing parasites that are nowhere close to being able to power a grid on their own.

			The only way to claim lower costs is to only look at partial costs—not the costs of the transmission lines and certainly not the cost of the nearly 100 percent controllable grid that is needed to support unreliable solar and wind.

			One popular form of “partial cost accounting” is to just focus on the declining prices of solar panels, ignoring the massive, aforementioned system costs of making the intermittent electricity from solar panels part of a reliable, on-demand electricity system. Additionally, claims involving the declining cost of solar panels engage in extremely dubious projections that these costs will rapidly decline indefinitely—projections that are already starting to come false as it is revealed that much of declining solar panel prices involved the use of Chinese slave labor and destructive environmental practices, and strategic “dumping” of solar panels at a loss—as well as low-cost electricity from coal and large hydro to make the solar panels.[14]

			The most egregious example of “partial cost accounting” to deny the reality of solar and wind is the claim that many areas and digital technologies are already “100 percent renewable.”

			In reality, every grid in the world uses solar and wind only as a parasite on reliable sources: coal, gas, nuclear, and large-scale hydro, none of which qualify as “renewable” by most definitions.

			But Apple, Google, Facebook, and many others claim to be “100% renewable” by using a form of energy accounting fraud.[15]

			Take Apple, a world leader in technology whose statements people understandably trust.

			For several years now Apple has been claiming, to great public acclaim, that it uses 100 percent renewable sources of energy such as solar and wind for many of its energy needs, including its data centers. “Apple now globally powered by 100 percent renewable energy,” brags a 2018 press release.[16]

			When you read such a press release, you understandably think that everything Apple does is directly powered by renewable energy, mostly solar and wind.

			This is not remotely true.

			For one thing, Apple, like everyone else, uses oil for transportation energy to ship its finished products as well as every material at every stage of its vast supply chain.

			It uses fossil fuels for industrial heat.

			When Apple says “powered by,” it is disingenuously referring just to electrical power in order to conceal its use of fossil fuels for transportation and heat.

			And in the realm of electricity Apple is nowhere near 100 percent renewable. That would be completely impossible with today’s technology and economics—least of all in China, where most of Apple’s manufacturing occurs and where 64 percent of electricity is from coal.[17]

			Apple, like nearly every other international technology company in the world, gets most of its electricity from reliable sources such as coal, gas, nuclear, and hydro.

			How, then, can Apple claim to be 100 percent renewable?

			It purchases a fraudulent “100 percent renewable” status from electricity producers.

			The basic way this works is that Apple pays utilities to give it credit for the solar and wind that others use—and to give others the blame for the coal, gas, and nuclear that Apple uses.

			It’s as if Apple CEO Tim Cook were traveling with nine other people on a yacht powered 90 percent by diesel and 10 percent by a sail—and Cook claimed that he traveled just using the sail, while the others traveled using the diesel.

			This energy accounting fraud is shameful and destructive, because it leads us to think that we can have innovators like Apple without the uniquely cost-effective energy we get from fossil fuels.

			Even worse, leading company after leading company, including Facebook, Google, Bank of America, and Anheuser-Busch, is claiming to be 100 percent renewable.[18]

			The fact that promises of an amazing solar and wind future involve outright lying about the embarrassing present gives us even more reason to disregard them.

			Reliance on Nonexistent Economic Achievements Such as Ultra- Cost-Effective Multiday Electricity Storage

			The second distortion used to make incredible claims about rapid replacement by solar and wind despite the reality of their problems is to make up nonexistent economic achievements that will rapidly solve those problems.

			As I discussed in chapter 5, actually making something work in reality cost-effectively, even if you have a prototype, takes unpredictable, enormous amounts of innovation and implementation.

			And yet claims of a solar and wind electricity revolution routinely rely on two nonexistent economic achievements that don’t even work in prototype.

			These two nonexistent economic achievements are the hypothetical alternatives to relying on controllable energy sources that I mentioned earlier:

			
					
					Relying on a diverse, distant, and enormous network of solar panels and wind turbines

				

					
					Relying on a man-made storage system

				

			

			The idea of relying on a diverse, distant, and enormous network of solar panels and wind turbines amounts to “the sun is always shining somewhere” and “the wind is always blowing somewhere,” so if we build enough long-distance transmission lines, solar panels, and wind turbines, the whole world can always be powered by solar and wind.

			This is technically true in that there is always enough sunlight and wind on Earth to theoretically power everything—but to attempt to do so is completely cost-prohibitive, which is why no one has come close to even trying it.

			Consider: if you want to rely on non-stored solar and wind for electricity, you need to build many times more solar panels and wind turbines in every region of the world than the region needs so that each region can bail the others out when their solar and wind electricity are low.

			You also need a completely unprecedented global network of high-powered transmission lines—far beyond anything that has ever actually been achieved. The longer the transmission distances, the more electricity is lost in the process, which means even higher generation requirements.

			Attempts to do this even partially have been a disaster. Consider the once-touted German Desertec project.[19]

			The idea was to generate large amounts of solar electricity in the favorable conditions of the Sahara desert and transport it to European consumers. The initiative had initial support from German industry giants like Siemens and other large institutions like Deutsche Bank. Their “vision” was to supply up to 20 percent of European electricity demand with 100 gigawatts of solar capacity built in northern Africa and transmitted via high-voltage direct-current transmission infrastructure by 2050.

			The vision has already been completely abandoned because it was nowhere near cost-effective.[20]

			The other nonexistent economic achievement appealed to in incredible claims about solar and wind’s future is relying on a man-made storage system.

			The basic idea is to build enough solar panels and wind turbines that, when the sun is shining or the wind is blowing, we generate way more electricity than we need, then store the surplus electricity in a giant energy-storage system, such as one based on electric batteries. When the sun isn’t shining enough and the wind isn’t blowing enough, we get our electricity from the storage system.

			Leaving aside for a moment that this does not account for many of our heating needs and our mobile-energy needs—including all the mobile energy needed to mine for and transport the materials in solar panels, wind turbines, and batteries—this is a technically coherent idea.

			With enough solar panels, wind turbines, batteries, and other infrastructure, such a system could work technically.

			But remember, the question in energy is not whether something can work technically but whether it can work economically—whether it can provide energy at low-cost, on-demand, for billions of people in thousands of places.

			Technically we could provide a private jet for eight billion people in the world—if we had infinite time and other resources. But we don’t. In practice, the process of providing private-jet travel for everyone would be cost-prohibitive, to the point that there is literally not enough human time to do it.

			The same is true for the idea of a self-sufficient solar and wind system that relies on storage.

			The batteries involved would need to provide all our energy for the days at a time when sunlight and wind are lower than usual, and even the whole seasons when they’re lower.

			Let’s be charitable and say you need a week of storage.

			How close are batteries to being able to do that?

			If one does some crude math with very, very optimistic near-future battery prices for grid-level storage ($100 per kilowatt-hour), the cost of just the batteries to provide seven days of energy storage for today’s global energy use is over $300 trillion every ten years (batteries wear out).[21]

			That’s $30 trillion a year—literally more than a third of the entire annual income of the world.[22]

			Again, the above is incredibly optimistic. Perhaps a more realistic assessment is the one that I shared with Elon Musk in 2021 in response to his claim that we can power the world with just solar panels and “some batteries.” Running the numbers using Musk’s publicly stated “Megapack” battery-plus-installation prices, I found that even just three days’ worth of energy storage would run $400 trillion—4.5 times global GDP.

			And this is on top of the costs of building enough solar panels, wind turbines, and transmission infrastructure to generate enough electricity to fuel the storage system. On top of the costs of somehow powering all of today’s heat and mobility needs via electricity—including the heavy-duty transportation needs, such as cargo ships and airplanes, that don’t even have prototypes that just use electricity.

			Thus, solar and wind replacing fossil fuels isn’t a fantastic breakthrough; it’s a thoroughly dishonest fantasy—one that is used to advance anti-impact, anti-energy policies.

			Our Anti-Energy Knowledge System’s Phony Enthusiasm for Solar and Wind

			We have seen that claims that solar and wind can rapidly replace fossil fuels for electricity, let alone for other forms of energy, are based not on epic breakthroughs but rather (1) denial of the current small-scale, parasitical, destructive, and electricity-only reality of solar and wind energy, and (2) reliance on nonexistent economic achievements such as a global network of endless solar panels and wind turbines, and cost-effective multiday electricity storage.

			Given that we know our knowledge system operates on the anti-impact framework, including the anti-energy goal of eliminating human impact, we can reasonably conclude that our knowledge system’s wild distortion of solar and wind’s potential is motivated by the desire to win pro-energy people over to its anti-impact—anti-fossil fuel, anti-nuclear, anti-hydro—energy elimination policies.

			This conclusion is supported by two other pieces of evidence that show just how phony our knowledge system’s seeming enthusiasm for solar and wind’s potential is: its indifference to the suffering that pro-solar and wind policies are imposing on the unempowered world, and its indifference to or participation in the growing “green” hostility that is stopping much solar and wind development around the world.

			The anti-fossil fuel movement, with seeming enthusiasm for the claimed potential of “green energy,” is telling the unempowered world that they need to “leapfrog” fossil fuels with solar panels and batteries so they can empower their citizens without emitting CO2. This is pitched as exciting and futuristic.

			In reality, there is no significant empowerment with solar panels and batteries—though these can sometimes be a nice philanthropic donation for very limited purposes, such as powering flashlights and charging small digital devices. And the reality of solar and wind’s deficiencies keeps revealing itself, to the indifference of those who claim to be excited by solar and wind’s potential.

			Consider the once-celebrated solar and battery “microgrid” of Dharnai, India.

			“Dharnai,” raved Greenpeace, “refused to give into the trap of the fossil fuel industry.” The media celebrated Dharnai as the “first village in India where all aspects of life are powered by solar.”[23]

			But solar failed the people of Dharnai. The solar/battery system was too weak to power the center of villagers’ lives, their cookstoves, so they still used wood and dung.

			And for the functions that solar theoretically could power, such as the lights, the batteries were drained within a few hours.

			When the state chief minister came to what was intended to be a celebratory inauguration of this solar power system, he was greeted by protesters demanding “real electricity” and not “fake electricity.”

			A week later, Dharnai was hooked up to the national grid, powered by coal.[24]

			The failure of “green energy” here and many other places to help empower poor people would be the object of great concern for a pro-human, pro-energy movement. But Greenpeace and other “green energy” enthusiasts were unmoved by this failure and continue to advocate for the abolition of the coal that was the savior of the Dharnai villagers.

			To tell the poorest people in the world the lie that they can empower themselves with solar and wind, and to be indifferent to the suffering that occurs when they try betrays a true devaluing of and hostility to cost-effective energy—which can only be motivated by our knowledge system’s anti-energy, anti-human goal of eliminating human impact on nature.

			A final piece of evidence that enthusiasm for solar and wind is a disguise for an anti-energy goal is the green energy movement’s indifference to or participation in the growing “green” hostility that is stopping much solar and wind development around the world.

			The appeal of solar and wind on the anti-impact framework is that they are “green”—that is, minimally impactful.

			But in reality, because solar and wind are dilute, they actually impact nature, as well as human developments, far more than fossil fuels do in many ways.

			As people on the anti-impact framework learn more about all the land use and mining and waste disposal involved in “green” solar and wind, they come to oppose solar and wind in many cases—especially when solar and wind are proposed near them.

			There are many instances of passionate advocates of solar and wind opposing them in their own areas, such as the Kennedy family opposing the Cape Wind wind turbines off the coast of Cape Cod or California anti-impact activists opposing solar panels in the Colorado Desert because of the impact on desert species.[25]

			There is a growing movement in the U.S. to oppose new “farms” of solar panels and wind turbines, as well as long-distance transmission lines.

			All of these increase the real-world costs of solar and wind and would prevent any kind of rapid build-out of solar and wind even if they were cost-effective.

			Yet anti-impact opposition to solar and wind is ignored by our knowledge system in its predictions of a revolution in solar and wind.

			And advocates of solar and wind seem to have no real concern about the opposition to solar and wind. But their concern about rapidly eliminating fossil fuel use continues without a hitch.

			Once again, the goal is not to replace ultra-cost-effective energy from fossil fuels with something superior—it is to stop energy use from impacting nature so much. Which means stopping energy use.

			We must keep our knowledge system’s anti-energy nature in mind as we look at other “green” alternatives so we are aware that our knowledge system will inevitably distort the evidence about green alternatives to justify eliminating fossil fuels (and nuclear and hydro). And even if any of those alternatives do have significant replacement potential, our anti-impact knowledge system will oppose them in practice for having too much impact.

			The Truth About Biomass

			We’ve now seen that our knowledge system, with its flagship promoted alternatives to fossil fuels, solar and wind, wildly distorts the present, wildly distorts the future, and exhibits hostility toward the impact inherent in energy that would prevent solar and wind from being cost-effective replacements even if they had the potential to do so (which they definitely don’t).

			Similar distortions and hostility are occurring with the second most promoted “green” alternative: biomass.

			Biomass energy is energy derived from recently living plant or animal matter, whether alcohol, wood, crops, crop waste, grass, or animal dung. Biomass emits CO2 when burned, but is often considered to be roughly “carbon neutral” because biomass also absorbs CO2 before it is burned.

			We are told that biomass can, along with solar and wind, help replace fossil fuels.

			The plausibility of biomass as a replacement is that it has somewhat similar properties to fossil fuels in its ability to store and concentrate energy, including to do so in liquid form.

			Liquid biomass is enthusiastically advocated as a replacement for oil, the hardest-to-replace fossil fuel. Biomass can be refined or transformed into alcohol fuels such as ethanol (approximately 50 percent the energy density of oil fuels) and methanol (also approximately 50 percent the energy density of oil fuels) or into plant oil fuels such as biodiesel (approximately 100 percent the energy density of oil fuels).

			Existing engines that use liquid, oil-based fuels are far easier to adapt to biofuels than they are to battery-based or to hydrogen-based mobile energy.

			Biomass can also be used to generate electricity. Many countries, in order to meet “renewable” targets that they cannot meet with unreliable solar and wind, turn to using biomass in the form of wood (from forests) for much of their electricity.

			Biomass’s versatility—far greater than that of solar and wind—lends credence to optimistic claims about its future.

			But when we look at the full reality of biomass today and its causes, it no longer looks promising when it comes to substituting for fossil fuels.[26]

			For significant portions of the unempowered and barely empowered world, “biomass” means the use of wood and dung to cook and heat homes, which comes with significant indoor air pollution problems.

			Modern biomass is used to generate just a small percentage of electricity and a small fraction of mobile energy. And this is almost exclusively in areas with high subsidies or even mandates for biomass, such as the “ethanol mandate” in the U.S. that forces gas stations to sell gasoline with at least 10 percent ethanol.

			Why is modern biomass small and subsidized, with much biomass being primitive, high-pollution energy?

			It’s the same problem human beings have always had with biomass: it is cost-effective when you don’t have to grow it yourself, but not when you do have to grow it yourself—which means it scales very, very badly.

			Biomass is lowest cost when it involves preexisting materials that energy producers do not have to grow. In the case of poorer people, it’s usually preexisting trees and animal waste. In the case of modern biomass, it’s the residual or waste products of other processes—for example, discarded french-fry oil, leftover crops, and waste alcohol.

			I remember meeting an entrepreneur who eagerly told me that he sold biofuels and could easily outcompete oil-based fuels. Intrigued, I asked him what his raw material was. He said, “Waste alcohol from beer making.” “That’s great,” I said, “but I really hope the world doesn’t drink so much beer that the waste alcohol could power the world.”

			Thus, natural or residual biomass is often the lowest-cost option on a very small scale—which is why the very poorest people use it despite its serious side-effect of indoor air pollution, as well as the destruction of natural beauty that can come from clearing forest areas.

			But there is nowhere near enough natural or residual biomass in the world to support today’s scale of energy. This means that any attempt to scale biomass use must involve continuously growing new biomass, usually through farming.

			New biomass always takes a lot of resources—a lot more than it costs to harness naturally concentrated and stored fossil fuels. Specifically, it takes all the usual resources involved in farming, including large amounts of energy, machinery, water, fertilizer, time, and land.

			And the land involved is not any old land. While you can site a coal plant or nuclear plant just about anywhere, biomass usually requires valuable farmland.

			It is already an achievement to use all the world’s farmland to produce food calories for eight billion people. In the empowered world, the average person uses many dozens of times more machine calories than food calories.

			There is simply nowhere near enough farmland to provide global-scale energy.

			And the more we attempt to use farmland to produce energy, the more cost problems we will have as unprecedented demand for farmland drives up prices.

			What about the future?

			Hypothetically, biomass could become a more significant supplement with two concurrent breakthroughs:

			
					
					The ability to produce biomass using huge amounts of extremely cheap land

				

					
					The ability to, on that extremely cheap land, achieve unprecedented crop density

				

			

			I have seen no evidence that either of these breakthroughs is anywhere close to happening. Note, though, that even if they do materialize, they will surely involve the genetic modification of crops or some other “unnatural” process.

			Thus, we can count on biomass, if it ever becomes cost-effective on a meaningful scale, being rapidly opposed by the “green energy” movement and by our knowledge system in general.

			Today, we are already seeing existing biomass increasingly opposed as it becomes known that farming for energy has a lot of impact, including enormous land use and cutting down large numbers of trees.

			Thus, just as our anti-impact knowledge system promotes a fraudulent solar/wind future but ends up opposing solar/wind development in practice, so it does with biomass—and will do so much more if biomass has any true breakthroughs.

			Once again, our anti-impact knowledge system, motivated by the goal of eliminating human impact, wildly distorts the evidence about the potential of a “green alternative”—and would oppose that potential if it did exist.

			The Truth about Geothermal

			The final source of green energy advocated by our knowledge system as a major part of replacing fossil fuels is geothermal energy—which is becoming more advocated as the public becomes (slowly) more aware of solar and wind’s intermittency-related problems.

			Geothermal energy works by tapping into the Earth’s geological heat reservoirs to produce useful heat directly, as well as by using heat to generate electricity.

			The appeal of geothermal is that, unlike solar and wind, it uses a natural store of energy and is thus far more suited to reliable energy production.

			Additionally, geothermal has a track record of being widespread in Iceland, mostly for residential heat and some for electricity.

			The success of geothermal energy in Iceland is often used as evidence that it can be used everywhere. (As usual, the issue of replacing fossil fuels for mobility is ignored.)

			But the reality is that geothermal is used dominantly in Iceland for a reason: Iceland is uniquely conducive to it.

			To efficiently generate heat and electricity, large geothermal plants require geological heat reservoirs that provide heat or hot steam relatively near the Earth’s surface.[27] Those exist in Iceland, but they’re rare: in most places, underground temperatures near the surface hover in the 50–60°F range.[28]

			Because of these geological limitations, modern geothermal energy’s ability to scale is very limited. Today it provides less than 1 percent of global energy. Geothermal as we know it is nothing resembling a scalable, near-term replacement for any form of fossil fuel use.[29]

			There is, however, a geothermal-based process that may have future scaling promise: “ultradeep” geothermal.

			The basic idea is that if you drill far deeper into the Earth than you would for conventional geothermal, you can access high-temperature, high-pressure water that is better suited to generating electricity.

			If someone can cost-effectively drill that far and can cost-effectively capture the heat—using equipment with an incredible tolerance for temperature and pressure—they might be able to get reliable geothermal energy in a far wider array of locations than current geothermal can provide.

			This is the kind of potential that yields news stories such as “Supercharged geothermal energy could power the planet” and claims such as “heat contained in the upper three kilometers of the earth’s crust would be enough to meet the world’s energy demands thousands of times over.”[30]

			But remember the difference between a prototype and a large-scale economic achievement.

			Prototype ultradeep geothermal projects started in the year 2000. The first prototype well began drilling in 2005. It showed some promise, but drillers hit the molten part of the rock, which the equipment couldn’t handle, and the well was abandoned.

			The second prototype well was drilled in 2017, twelve years after the first prototype. Its long-term goal—emphasis on “long-term”—is to take this thus-far-unharnessed source of energy from deep below Iceland and move it via a seven-hundred-mile-long deepwater cable to Scotland. So far the world’s largest underwater cable is just half as long and in shallow waters. Thus, even just the transmission involved in this ultradeep geothermal project is speculative.[31]

			Obviously this is nothing resembling a significant near-term supplement for fossil fuels, let alone a significant replacement.

			Nor are the other “green” or “renewable” alternatives you may occasionally hear about, such as small hydro, waves, and tides—which are much further from ultra-cost-effectiveness than geothermal. All have been around for decades and all produce trivial percentages of the world’s energy.[32]

			As with solar, wind, and biomass, if geothermal managed to become ultra-cost-effective at some point, it would surely attract opposition from our anti-energy knowledge system due to the inevitably large impact on nature it would have.

			For example, advanced geothermal, like much oil and gas drilling, makes use of fracking in order to crack rocks and release heat. Does anyone believe that Greenpeace and the Sierra Club wouldn’t come after geothermal fracking if it were widespread? Is there any chance that anti-impact hostility won’t increase if deep geothermal projects are known to be drilling over ten thousand feet below the surface of the earth?

			The basic truth about geothermal is the same as for the other “green alternatives”: there is zero reason to believe that any of them can come close to fossil fuels anytime in the coming decades in producing low-cost, on-demand, versatile energy on a scale of billions of people in thousands of places. And there is every reason to believe that if they ever show any promise as even partial substitutes for fossil fuels, anti-impact forces will oppose them for impacting nature “too much.”

			Indeed, that is exactly what our anti-impact knowledge system has already done to the two most promising alternatives to fossil fuels, hydro and nuclear, which, while nowhere near total near-term replacements, are extremely significant supplements—and, in the case of nuclear, a potential long-term superior replacement.

			The Suppressed Potential of Hydroelectric Energy

			Hydroelectric energy is falling water used to generate electricity. If you’ve ever been in a rapidly flowing river, you can feel the immense energy of the moving water. Hydroelectric energy transforms some of that raw energy into low-cost, reliable electricity using a turbine—somewhat like a wind turbine, except driven by a far more powerful and continuous force.

			Hydroelectric energy produces over 6 percent of the world’s total energy—all in the form of electricity, most of it low cost.[33]

			While hydro is a valuable form of energy, its ability to scale is severely limited by lack of suitable water sites. In China and Brazil, the top two users of hydro, residents can get a lot of electricity from it; in Nebraska, they can’t.[34] In the U.S. there is theoretically still some significant hydroelectric potential, but it is blocked by anti-impact opposition to new dams and the expanding bans on developing lands by the federal government.[35]

			While hydro cannot provide global-scale electricity, let alone all energy, for the growing needs of the future, there is considerably more opportunity to develop hydro in many places. Based on the range of dammable rivers left, the International Energy Agency estimates that hydroelectricity has the technical potential to grow by 92 percent in Africa and 80 percent in Asia.[36] Worldwide, it estimates, hydro has the technical potential to produce up to four times as much energy as it does today.[37]

			While this doesn’t make hydro anything resembling a replacement for fossil fuels, it makes it a very valuable, growing supplement.

			If you didn’t know that the anti-impact framework is driving much of today’s opposition to CO2 emissions, you would think this was an exciting prospect to those who claim to want low-cost, reliable energy without the CO2.

			You might think they would welcome a potentially four-times greater supply of low-cost, reliable, non-CO2-emitting hydroelectricity.

			But knowing that the anti-impact framework is behind most opposition to CO2, it should be no surprise most anti-fossil fuel groups also oppose hydro, or sometimes what they call “big hydro”—which is almost all the world’s hydro.

			In fact, they oppose not only the growth of hydro but also existing hydro. Anti-impact activists have spent decades shutting down as many hydroelectric dams as they can, particularly large hydroelectric dams, in the name of protecting fish species and free-flowing rivers from the evil of human impact.[38] The Sierra Club, on its list of accomplishments on its website, lists dams it has prevented or shut down.[39]

			Why? Hydro’s significant impact on nature is considered unacceptable—even though hydro could significantly reduce CO2 emissions.

			The Sierra Club, for instance, acknowledges that hydro “produces no air pollution or global-warming pollution” but says that “because of the effects of large dams on wildlife and watersheds, the Club does not support large-scale hydropower.”[40]

			Once again, we see that the “green energy” movement is not about energy—even cost-effective, non-CO2-emitting energy—it is about sacrificing energy and other human values to the idol of unimpacted nature.

			One seeming exception to the “green energy” movement’s anti-impact opposition to hydro is the advocacy by some “100 percent renewable” advocates for hydro.

			Perhaps the most prominent is Stanford environmental science professor Mark Jacobson, who advocates what he calls “WWS”—wind, water, sunlight—with water compensating for the intermittency of solar and wind.

			Jacobson has come under widespread and highly justified criticism for some staggering distortions of reality, including modeling the electricity potential of rivers at more than ten times their demonstrated potential and making confident forecasts on the basis of technologies that barely exist even in prototype (such as hydrogen planes).[41]

			But I want to focus here on the fact that Jacobson and other seeming advocates of hydro do nothing of substance to counter the enormous anti-hydro faction within the “green energy” movement. Jacobson continues to tell the world that we can easily get all our energy from wind, water, and sunlight—when opposition by the movement he is part of is making that impossible physically (in addition to its economic impossibility).

			Once again, the “green energy” movement is all about the goal of eliminating human impact and is happy to distort reality in pursuit of that goal.

			The Suppressed Potential of Nuclear Energy

			Nuclear energy works by taking a radioactive material, usually uranium or plutonium isotopes (thorium has shown considerable potential as well), and stimulating it in a way such as to release the unfathomable amount of energy that holds the nuclei of the atoms together.

			I’ve stressed repeatedly that fossil fuels have the advantage of being a naturally stored, concentrated, and abundant source of energy. Nuclear energy has these advantages to a far greater degree.

			Oil’s amazing energy density makes it the fuel of mobility and arguably the most valued material in the world. Well, the concentration of energy in uranium is more than a million times that of oil and two million times that of coal. Given current technology, in practice it delivers “only” thousands of times more energy density than oil and coal.[42]

			To make the potential even more exciting, the raw materials for nuclear are far more abundant in nature than even fossil fuels. So nuclear has massive scalability potential.

			While nuclear is currently used mostly for electricity, it has exciting versatility potential, including mobility, industrial heat, and residential heat.

			Take heavy-duty transportation. Where mobile nuclear power has been allowed and applied, mostly in military applications, it has performed amazing feats. Modern aircraft carriers can go twenty years without refueling, with all the fuel stored in a relatively small space. Modern nuclear submarines can go for decades without refueling.[43]

			In addition to potential for heavy-duty transportation, nuclear has clear potential to generate all kinds of heat, including very high levels of heat for industrial purposes.

			Nuclear works by using nuclear reactions to generate very high amounts of heat, which are then used to power a turbine that generates electricity. But there is no reason why nuclear’s high amounts of heat can’t be used for industrial or residential purposes.

			And unlike biomass or hydro, nuclear has no inherent limitations on scale—it can be used indefinitely and, because its fuel is so concentrated, it can be transported and used anywhere.

			Nuclear is full of plausible, exciting possibilities.

			Thus, even more so than for hydro, if you didn’t know that the anti-impact framework is driving much of today’s opposition to CO2 emissions, you would think nuclear would be a thrilling prospect to those to those who claim to want cost-effective energy without the CO2. But knowing that the anti-impact framework is behind most opposition to CO2, it should be no surprise that the most vocal opponents of fossil fuels’ CO2 emissions are the biggest hindrance to nuclear progress.

			As I described in chapter 2, our anti-impact knowledge system has demonized and virtually criminalized nuclear energy using the rationalization of “safety”—even though in theory and in practice nuclear energy is the safest form of energy.

			The opposition to nuclear on “safety” grounds is a smoke screen for the real motivation of its anti-impact opponents: their hatred of nuclear because it impacts nature in ways they consider morally unacceptable.

			Even though nuclear is the safest form of energy for human beings, on the anti-impact framework it is morally “dangerous” because it deals in “unnatural” high-energy, radioactive materials and processes.

			The clearest example of the anti-impact mentality behind opposition to nuclear is the deep aversion to benign nuclear waste storage because it is “unnatural” (human-made) and will last “too long.” According to the Union of Concerned Scientists, “nuclear fuel remains dangerously radioactive for thousands of years after it is no longer useful in a commercial reactor. The resulting waste disposal problem has become a major challenge for policymakers.”[44] In reality, as energy and environment expert Michael Shellenberger has pointed out, “if all the nuclear waste from U.S. power plants were put on a football field, it would stack up just 50 feet high. In comparison to the waste produced by every other kind of electricity production, that quantity is close to zero.”[45] Given how little waste there actually is, it can be safely and affordably stored on-site, as it is today—and eventually used as fuel for more advanced nuclear plants.

			What is truly disturbing to anti-impact opponents of nuclear energy is that human beings are creating something “unnatural” that will be around for a long time. That’s no problem on a human flourishing standard, but on an unimpacted-nature standard it is the highest of sins.

			The anti-impact framework’s standard of eliminating human impact makes many believe that nuclear is intrinsically immoral. And on the anti-impact framework’s delicate nurturer assumption, something so impactful and “unnatural” has to lead to disaster.

			“Safety” concerns motivated by the anti-impact framework have led the nuclear industry to become an essentially government-controlled industry—which, like many a government-controlled industry, has higher prices than others.

			Any activity, no matter how potentially cost-effective, can become cost-prohibitive with enough “safety” requirements. Imagine you are a software engineer who can produce $200,000 a year in value for a company. But the government requires you to have a full-time security detail of five people, each costing $75,000. It wouldn’t make sense for any employer to hire you.

			That’s the situation nuclear is in. It has to deal with “safety” requirements that would cripple any form of energy, despite the fact that it is the safest form of energy.

			Thus we don’t really know what nuclear electricity would cost without the pseudoscientific opposition. And we have no idea what nuclear could do outside the realm of electricity.

			There is good reason to think that, if nuclear energy is decriminalized, in the long run it can produce low-cost, on-demand energy that can meaningfully supplement and someday even replace fossil fuels.

			If we were indeed facing an existential catastrophe from rising CO2 levels, a rapid build-out of nuclear electricity using today’s technology would be essential to any plausible response.

			In the best-case scenario, though, nuclear is still decades away from scaling to become the leading global source of electricity, let alone somehow providing transportation solutions at the level oil can.

			To give you an idea of how long it will take to scale up nuclear, to replace all existing fossil fuel energy (of all kinds) with nuclear energy by the end of 2050 would require building four 1-gigawatt nuclear power plants every day starting in January 2022.[46] In the last thirty years, on average, 4 gigawatts of nuclear capacity have been created only every 540 days.[47]

			In fact, nuclear is so hamstrung that nuclear energy around the world is declining.[48] The fact that the anti-impact movement expresses little or no concern about this decline, and is in fact driving it, demonstrates that its goal is not to get maximum energy with minimum CO2 but to oppose human impact, including energy as such.

			Having explored the final hypothetical alternative to fossil fuels, we can conclude two things.

			One is that there are no near-term replacements for fossil fuels’ uniquely cost-effective energy production—only supplements.

			The other is that our knowledge system’s push for “green energy” is an anti-energy push driven by the anti-impact framework. Because its overriding goal is eliminating human impact on nature, and all energy involves significant impact, it finds a way to oppose any form of energy that’s remotely cost-effective. It is only “in favor of” imaginary energy solutions, such as solar and wind backed up by unlimited batteries, whose potential it fabricates to get us to support its opposition to fossil fuels, nuclear, and hydro.

			The anti-impact green energy movement is therefore a menace to our future, spreading deadly lies about energy to achieve deadly, anti-energy goals.

			It can be counted on to continue to deny the reality that fossil fuels will for many decades to come remain the only source of energy that can provide ultra-cost-effective energy production: low-cost, on-demand, versatile, on a growing global scale of billions of people in thousands of places. And it can be counted on to oppose anything truly cost-effective.

			This is crucial to keep in mind when you hear the next “breakthrough” in alternatives, so that you realize that the breakthrough is likely not even close to what the knowledge system is portraying. And if it was a real breakthrough, our anti-impact knowledge system would oppose it.

			The Truth About Capturing CO2

			We now know that there are no scalable replacements for fossil fuels over the next several decades—certainly nothing that could enable us to restrict, let alone eliminate, fossil fuel use by 2050 without mass devastation and death.

			Since most of the concern about fossil fuel use involves CO2 emissions, it is natural to ask the question: Can we continue to use fossil fuels and use technology to somehow capture the CO2?

			The answer: not cost-effectively.

			There are two main approaches to CO2 capture proposed: direct and indirect.

			Direct capture involves capturing the specific CO2 emitted in a given use of fossil fuel, such as capturing the CO2 in the exhaust of a coal-fired power plant. A coal or natural gas plant using “carbon capture and sequestration” is an example of this approach.

			Indirect capture involves capturing CO2 from anywhere in the world to offset the CO2 emitted from a given fossil fuel use. This is the approach involved in myriad types of “carbon offsets.”

			Both direct and indirect CO2 capture are incredibly small today, due to fundamental problems with cost at scale.

			In 2019, the world emitted over 36 billion metric tons of CO2.[49] The amount captured directly or indirectly was one one-thousandth of that amount.[50]

			Why?

			The reason is the same as with many of the other processes I have covered: it is prohibitively costly to do at scale.

			Let’s look first at direct capture.

			Direct capture at scale is much more plausible than indirect capture because of the physics involved. Direct capture involves capturing a stream of CO2 emissions directly from a power plant or other source, where they exist in very high concentration. Physically, it’s much easier to capture something in high concentration than it is to capture something in low concentration—as we’ll see for “air capture” methods of indirect CO2 capture.

			But even direct capture is nowhere near scalable at low cost.

			On a small scale, it is actually not only low-cost but profitable—when CO2 is captured directly from where it is emitted and then funneled to some industrial process where it will be useful and companies will pay for it.

			For example, oil drillers will pay for captured CO2 because they can inject it into the ground to facilitate oil production; the pressure of the CO2 helps get more oil from the ground.

			But in this process we can see a major element of non-scalability. There is only so much oil production in the world—providing the capacity to utilize only a small fraction of our annual CO2 emissions.[51]

			All the proposed methods of capturing CO2 profitably, usually for industrial purposes, have the same scalability problems. The basic math is that only about 230 million tons of CO2 are used by industry globally, compared with the tens of billions of tons emitted by human beings every year.[52]

			Therefore there is nothing resembling a way to profitably capture even 1 percent of the world’s emissions.

			What about capturing them at a small loss, so that fossil fuel energy would be only slightly more expensive but without the CO2 emissions?

			There is no evidence that this can be done on a large scale.

			One big challenge in directly capturing CO2 at scale is where it gets stored. CO2 is a gas that takes up a lot of space.

			There are proposals to store CO2 underground, on the seafloor, or in some other form that is stable and prevents re-emission over a long period. Some initial experimentation has shown promise in locking up CO2 in rock formations.[53] But there is nothing that can handle any significant fraction of our annual emissions without making energy far more expensive.

			As bad as all these obstacles to scale are for direct capture of CO2, the situation for indirect capture of CO2 is far worse.

			All forms of indirect capture face the physical concentration problem I mentioned earlier: they are trying to get CO2, not out of an exhaust stream, where it is highly concentrated, but out of normal air where it exists in very low concentrations.

			The most physically elegant way to extract CO2 from normal air is via plants. Thus, many “carbon offset” programs involve planting trees or restoring mangroves and salt marshes that at least possibly lead to a net removal of CO2 from the atmosphere.

			The accounting behind how much CO2 these things actually remove is highly questionable. And the more tree-planting we engage in without any commercial purpose, the more there is a risk of setting off new wildfires that will actually emit a lot of CO2. (Numerous carbon offset programs have already been wiped out via wildfires involving the “carbon capturing” trees.)[54]

			What is certain about planting-based indirect capture is that it is not scalable to world energy use. Global CO2 emissions cannot be offset by global planting, even if everything works perfectly.

			It’s easy to sell “low-hanging fruit” planting-based carbon offsets to wealthy people who are concerned about CO2 emissions. But very little is accomplished, and the people buying these scarce offsets are actually preventing poorer people from buying them.

			Because planting-based indirect capture is so limited, there is increasing interest in the so far economically ruinous practice of “air capture”—pulling CO2 not from power plant exhaust where it is concentrated but out of normal air.

			It is so far economically ruinous because of the recurring problem of indirect capture: CO2 exists in very small concentrations in normal air, so capturing it uses a lot of energy and costs a lot of money.

			To put some numbers to this, the leading direct-air-capture project in Iceland charges the equivalent of $10 per gallon of gasoline to remove CO2 from the air! (And there is evidence that even this price is subsidized, plus it does not account for all the CO2 emitted in building and powering the project.)[55] Obviously this would be ruinous even to most in the empowered world, let alone to people in The Gambia who are trying to get their first reliable electricity connection.

			If we remember that it takes enormous innovation and achievement to turn even a promising prototype into something scalable, and there are no promising, potentially scalable prototypes in the world of CO2 capture, there is nothing on the horizon.

			While it is certainly legitimate to look into these things, we have no reason to expect that continuing fossil fuel use will lead to anything but continuing CO2 emissions.

			What this means is that there are no real near-term alternatives, not only to fossil fuel use, but also to CO2 emissions, for the foreseeable future.

			Continuing Fossil Fuel Use: A Fundamental and Irreplaceable Value

			We’ve now looked at all of the alternatives to fossil fuels, free of the distortions of our anti-impact, anti-energy knowledge system, and the evidence is clear: fossil fuels—including CO2 emissions—are an irreplaceable source of the ultra-cost-effective energy that the world desperately needs more of.

			Because ultra-cost-effective energy is what makes the world’s extreme productive ability, and therefore unnatural livability, possible, continuing and expanding fossil fuel use is essential to the livability of our world going forward.

			All the apocalyptic language we hear about the future climate side-effects of fossil fuels actually applies to the policies designed to eliminate those side-effects.

			This is the case regardless of what the impacts of CO2 emissions happen to be—even if they themselves turned out to be apocalyptic—which we should be highly skeptical of given what we’ve seen so far about the power of fossil-fueled climate mastery as well as our knowledge system’s consistent practice of catastrophizing fossil fuels’ negative side-effects.

			If a knowledgeable person on a pro-human framework believed that CO2 emissions were catastrophic or apocalyptic, they would view the situation as an unprecedented tragedy: the energy source that makes the planet livable will also render it unlivable.

			But we do not see this from our knowledge system at all. Instead, it is commonplace to express unmitigated enthusiasm about the prospect of losing fossil fuels.

			That view is captured by the popular cartoon on the following page, which illustrates the consequences of rapidly eliminating fossil fuel use.

			The speaker is documenting all the positive consequences of eliminating fossil fuel use, including “livable cities,” “clean water,” “healthy children,” and “green jobs.”

			The speaker in this cartoon lists no negative consequences because the mainstream knowledge system tells us that there are no real benefits that will be lost if we rapidly eliminate fossil fuel use.

			Thus, even if fossil fuels actually wouldn’t cause climate apocalypse, it’s worth it to rapidly eliminate them. Hence the comedic rhetorical question of the audience member, “What if it’s a big hoax and we create a better world for nothing?”

			
				FIGURE 6.4 Our Knowledge System’s View of Fossil Fuels’ Benefits: Trivial and Easily Replaceable
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			The view that continuing fossil fuel use has no real benefit, and thus that eliminating it has no real harm, exists at the highest levels of influence.

			For example, Biden administration climate envoy John Kerry, one of the world’s most consequential influencers of energy policy, says:

			
				If the worst-case scenario about climate change, all the worst predictions, if they never materialize, what will be the harm that is done from having made the decision to respond to it? We would actually leave our air cleaner. We would leave our water cleaner. We would actually make our food supply more secure. Our populations would be healthier because of fewer particulates of pollution in the air—less cost to health care. Those are the things that would happen if we happen to be wrong and we responded.[56]

			

			Kerry, and our knowledge system more broadly, is unperturbed by serious consideration of the billions who lack energy, the actual state of alternatives, and the “green” opposition to every alternative in proportion to its cost-effectiveness.

			Leaders like Kerry just “know” that opposing impacts on nature, like CO2 emissions, is good—because their goal is eliminating human impact and because they believe in the delicate nurturer assumption: if we just eliminate our impacts, we protect ourselves from catastrophe and nature will nurture us just fine.

			The ability to treat the fundamental, irreplaceable value of continuing fossil fuel use as being of zero value demonstrates just how distorting our knowledge system’s anti-impact framework is.

			We need the awareness of both fossil fuels’ fundamental, irreplaceable value and the distorting power of the anti-impact framework as we evaluate the one side-effect of continuing fossil fuel use that could potentially cause new and serious problems going forward: rising CO2 levels.

			We need the awareness that continuing fossil fuel use is literally responsible for the incredibly livable and improving “empowered world” that billions today enjoy and billions more aspire to—a world that is unprecedented in its nourishment, safety (including unprecedented safety from climate danger), and opportunity for fulfillment.

			We need the awareness that without fossil fuels, that world will largely disappear for billions and be indefinitely unavailable to the billions that seek empowerment—and therefore that proposals to eliminate fossil fuel use are a guaranteed apocalypse from a human flourishing perspective.

			Recall that our knowledge system, on the delicate nurturer assumption, teaches us to fear any impact on the natural state of the planet by our energy use as an existential threat. But this is exactly backward: we should regard not massively impacting the planet using ultra-cost-effective energy as an existential threat.

			While Earth is not a delicate nurturer, the modern, fossil-fueled world in a very real sense is. Without ultra-cost-effective energy production, our machines stop working and we regress to trying to deal with this naturally deficient and dangerous planet using weak manual labor.

			A recent illustration of this in practice is the tragedy of Venezuela. Once one of the wealthier South American countries, largely due to oil production, Venezuela had a well-functioning electrical grid and fuel distribution system, making possible significant opportunities to flourish. But when the country passed socialist policies, one consequence was the collapse of its energy systems. Without all the machines that supported Venezuelans’ lives, the values that had once seemed ample—clean water, ample food, warmth on demand—substantially disappeared. Millions fled the country and the average resident lost twenty-five pounds involuntarily due to near starvation.

			As one Caracas resident put it, “We’ve returned to the Middle Ages.”[57]

			They’ve returned to the Middle Ages because they’ve returned to nature—they’ve regressed to a more natural level of productivity. Which means a life where the vast majority of time is spent acquiring the barest necessities and there is little time for everything else.

			If we don’t want to return to the Middle Ages, we must make any and all decisions keeping in mind the context of the fundamental value of fossil fuels to the livability of our world.

			We must also keep in mind the fact that our anti-impact knowledge system is a menace that has totally distorted the reality of fossil fuels’ value in service of its goal of eliminating human impact.

			Both the fundamental, irreplaceable value of fossil fuels and the reality-distorting nature of our anti-impact knowledge system will be essential context as we explore what our knowledge system claims is a catastrophic or apocalyptic threat to our future: rising CO2 levels.
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			The Enormous Power of Fossil-Fueled Climate Mastery

			How to Evaluate Rising CO2 Levels

			Here’s where we are.

			The purpose of the book is to give you what our anti-human-impact, anti-energy knowledge system won’t: a full-context evaluation of continuing fossil fuel use, including both its full benefits and its full negative side-effects from a human flourishing perspective.

			In part 2, we found that, contrary to our knowledge system’s portrayal of the benefits of continuing fossil fuel use as trivial and easily replaceable, the ultra-cost-effective energy we get from fossil fuels is fundamental to the unnatural, amazing livability of our world, and not only irreplaceable in the coming decades by alternatives, but actually needed in growing quantities to make the world more livable for more people.

			We found that the benefits of ultra-cost-effective fossil fuel energy not only overwhelm its side-effects, but they also reduce its negative side-effects and/or neutralize their negativity over time—meaning that we can expect fossil fuels’ side-effects to get better over time, not worse.

			The one possible exception to this expectation is any negative climate impacts of fossil fuels’ CO2 emissions, because these emissions (1) aggregate over time (in contrast to others that quickly disappear) and (2) cannot be reduced at low cost using any current or expected methods.

			Thus, it is crucial to evaluate fossil fuels’ CO2 side-effects going forward—which is the purpose of this part of the book—but to do so on the human flourishing framework, not the anti-impact framework that we have seen over and over drive our knowledge system to ignore the benefits of fossil fuels and catastrophize their side-effects, in both cases wildly distorting reality and the state of science to do so.

			Our knowledge system tells us that rising CO2 levels will absolutely destroy the livability of our world. It tells us this so often and so vehemently that four in ten Americans think there is more than a 50 percent chance that global warming will lead to the extinction of the human race.[1]

			But we know that the same knowledge system telling us that rising CO2 levels will destroy the livability of our world denies the fact that the unprecedented livability of our world as we know it depends on the fossil fuels our knowledge system is trying to eliminate. And we know that the same knowledge system telling us that rising CO2 levels will destroy the livability of our world has been claiming for fifty years that some side-effect or another of fossil fuels—resource depletion, pollution, cooling, now warming—will destroy the livability of our world.

			We know that the root of these distortions by our knowledge system is the anti-impact framework.

			Our knowledge system denies the fossil-fueled increase in the livability of our world by the standard of human flourishing because our knowledge system is not applying the standard of human flourishing. It is applying the standard of eliminating human impact, which causes it to view the amazing world fossil fuels have created as immoral because it involves so much impact on nature.

			And our knowledge system keeps falsely predicting catastrophe because (1) by the standard of eliminating human impact, our unnaturally livable world is a catastrophe, and (2) it is operating on the “delicate nurturer” assumption, which causes it to assume that fossil fuels’ significant impacts on nature must destroy a (nonexistent) “delicate balance”—and us with it.

			The fact that our knowledge system is systematically distorted by the anti-impact framework doesn’t mean we can dismiss concerns about fossil fuels’ side-effect of rising CO2 levels. It means that we need to be sure to evaluate rising CO2 levels using the human flourishing framework, not the anti-impact framework.

			As I discussed in chapter 3, and will elaborate here, a proper evaluation of rising CO2 levels on the human flourishing framework requires factoring in three key variables that our knowledge system either ignores or distorts.

			
					
					The overall benefits of fossil fuels to human flourishing (the focus of part 2).

				

					
					The climate mastery benefits of fossil fuels that will come with rising CO2 levels, which can potentially neutralize and overwhelm many negative climate impacts (the focus of this chapter).

				

					
					The climate impacts of rising CO2 levels from a human flourishing perspective—including negative, neutral, and positive impacts (the focus of chapters 8 and 9).

				

			

			Factoring in the Overall Benefits of Fossil Fuels to Human Flourishing

			Factoring in the overall benefits of fossil fuels has been accomplished by part 2. The takeaway is this: the benefit of continuing fossil fuel use is the continuation of the low-cost, reliable, versatile, global-scale energy production that makes this naturally deficient and dangerous planet truly livable for billions of people—and is needed to make it truly livable for billions more.

			All things being equal, therefore, we should eagerly seek to dramatically increase the use of fossil fuels around the world and cease all existing and proposed restrictions beyond reasonable laws limiting pollution.

			There is only one hypothetical situation that could justify restricting, let alone rapidly eliminating, fossil fuel use around the world: if the side-effect of rising CO2 levels from fossil fuels’ CO2 emissions causes climate changes so catastrophic or apocalyptic that they would be worth the guaranteed catastrophe of restricting fossil fuel use or the apocalypse of rapidly eliminating it.

			Restricting fossil fuel use means mass energy deprivation. It means millions of people will die of starvation or malnutrition who otherwise wouldn’t. It means billions of people continuing to do their heating and cooking with wood or animal dung. It means billions of people will have far less opportunity to experience the joys of meaningful work, family, passions, and nature. It means slowing the rate of progress for everyone—which means that you or someone you love will die earlier for lack of a medical cure that could have been ready but wasn’t.

			And that’s just restricting fossil fuel use. Rapidly eliminating fossil fuel use, as so many countries have officially committed to doing, if and where enacted, would mean the retrogression of empowered countries from nourishing, safe, opportunity-filled places to worse than Venezuela-style poverty, vulnerability, and misery.

			Recall that our knowledge system’s attitude toward rapidly eliminating fossil fuel use is that even if there are no problems from rising CO2 levels, it’s still worth doing.

			The proper attitude is that restricting, let alone eliminating, fossil fuel use would be so catastrophic for billions of people that it’s almost impossible to imagine a set of climate-related problems that would justify it—particularly because climate danger has plummeted, not increased, as fossil fuel use and CO2 levels have risen.

			It becomes even more difficult when we factor in the next variable that our knowledge system ignores.

			The Climate Mastery Benefits That Will Come with Rising CO2 Levels

			The climate impacts of rising CO2 levels don’t exist in isolation. They are a side-effect of continuing fossil fuel use, which will, as I discussed briefly in chapters 2 and 4 and will discuss extensively in this chapter, mean more ability to master climate danger.

			The state of our climate mastery abilities determines which kinds of climate impacts are negative and which are positive.

			For example, in places with no climate mastery, the phenomenon of snow is a horrific danger that destroys food supplies and contributes to sickness and death. In places with climate mastery, such as Park City, Utah, snow is not just a lesser danger—it is a massive benefit.

			The state of our climate mastery abilities also determines the magnitude of negative climate impacts. For example, a zero-degree day is a negative in most places for most purposes, but with modern homes built, insulated, and heated with fossil fuels, it barely causes an inconvenience. In unempowered places it can mean rapid death.

			Thus we cannot properly evaluate the climate impacts of rising CO2 levels without first understanding the climate mastery abilities that will come with them. That will tell us which kinds of climate impacts we have reason to be concerned about and which kinds we don’t.

			The Climate Impacts of Rising CO2 Levels, Understood without Anti-Impact Bias

			Once we understand the climate mastery benefits that come with rising CO2 levels, we of course also need to understand the climate impacts—impacts on temperatures, storms, droughts, wildfires, and so on.

			While this is a question our knowledge system acknowledges—actually, obsesses over—a proper answer requires approaching the question using the human flourishing framework.

			This means not treating human impact on climate as intrinsically immoral, as the anti-impact framework’s goal of eliminating human impact causes us to.

			It means being open not only to negative or neutral impacts on climate but also to positive ones—such as warmth in dangerously cold places or increased fertilization of plants (CO2 is plant food).

			Being on the human flourishing framework also means not treating human impact on climate as inevitably self-destructive to us, as the anti-impact framework’s delicate nurturer assumption causes us to do. It means following the evidence to see what the actual magnitude of negative, neutral, or positive impacts is.

			I believe that anyone who evaluates fossil fuels’ CO2 side-effects on the human flourishing framework will come to completely reject our knowledge system’s claim of apocalyptic climate danger, which is used to justify rapidly eliminating fossil fuels. Instead, they will come to the conclusion, as I have, that fossil fuels’ contribution to climate mastery is so enormous and the actually likely negative impacts of CO2 so limited that climate apocalypse is impossible—and that by far the most likely scenario is a continued decrease in climate danger, along with all the other benefits of fossil fuels. And they will come to the conclusion that today’s claims of climate apocalypse are, like the catastrophe predictions of the past, not objective science on a pro-human framework but distortions of science on the anti-impact framework.

			The Dangerous, Diverse, and Dynamic Global Climate System

			To understand both the climate mastery benefits (this chapter) and the climate impacts (chapters 8 and 9) that will come with rising CO2 levels, we first need to understand some basics about what climate is and how it works.

			Today’s discussion of climate tends to use climate-related terminology very sloppily (including “the climate” and “climate change”), and it tends to be completely saturated with the delicate nurturer assumption—which, applied to climate, trains us to think of climate as naturally safe and stable until human impact ruins it.

			Let’s address both of these, starting with some clear terminology that is crucial to identifying different aspects of climate and our relationship to climate.

			These terms are atmosphere, weather, climate, global climate system, global climate change, human climate impact, greenhouse gases, and climate mastery.

			
					
					Atmosphere: The mixture of gases around the Earth held in place by its gravitational field. The atmosphere consists largely of nitrogen (78 percent) and oxygen (21 percent), with much smaller amounts of argon (0.94 percent) and carbon dioxide (0.04 percent). It is a fascinating, fluid system that interacts with the heat of the sun, the water of the oceans, and the plant life on the Earth’s surface to produce all different kinds of local weather conditions around the globe.

				

					
					Weather: The atmospheric conditions, especially temperatures and precipitation, in a given area at a given time.

				

					
					Climate: The longer-term (usually thirty-year) weather trends in a given region, including what range of temperatures there is and what frequency and range of precipitation there is.

				

					
					Global climate system: The sum total of the planet’s diverse climates, from the hottest parts of Africa to the coldest parts of Antarctica, from the wettest regions of Earth to the driest.

				

					
					Global climate change: A significant change in the global climate system and its diverse subclimates—such as a significant rise or fall in the average of temperatures around the globe. When scientists talk about “climate change,” they are referring to global climate change. The classic example of global climate change is entering or exiting an ice age, such as the last ice age, when average temperatures were 6°C (11°F) lower than our current “interglacial” period.[2]

				

					
					Human climate impact: An impact on any part of the global climate system, including the system as a whole, caused by human activity. I strongly prefer using the term “human climate impact,” “man-made climate impact,” or “climate impact” to “climate change” when discussing the impacts of rising CO2 levels, because “climate change” makes it unclear whether humans are causing the change. I also prefer specifying the magnitude of “climate impact”—e.g., mild, catastrophic—as against the practice of using “climate change” to be totally unclear about whether one is talking about mild or catastrophic change, such as in the popular-but-empty refrain, “Climate change is real.”

				

					
					Greenhouse gases: A popular term to describe a class of gases technically called “infrared absorbers,” which slow the release of heat on Earth into the atmosphere. CO2 is by far the most important man-made greenhouse gas, and for simplicity’s sake I will use “CO2 emissions” and “rising CO2 levels” interchangeably with “greenhouse gas emissions” and “rising greenhouse gas levels.”

				

					
					Climate mastery: The ability of human beings, empowered by machine labor, to neutralize climate dangers (such as neutralizing storms by building sturdy buildings and powering storm warning systems) and/or enhance climate benefits (such as capturing ample rainfall in a reservoir for future use).

				

			

			Now that we have some clear terminology to work with, let’s establish three attributes of the global climate system that are obscured or denied by our anti-impact knowledge system’s delicate nurturer portrayal of climate. The global climate system is naturally (1) dangerous, (2) diverse, and (3) dynamic. Understanding these is essential to understanding both climate mastery going forward and the climate impact of rising CO2 levels going forward.

			Dangerous

			It is common to refer vaguely and affectionately to “the climate” as if it were a safe phenomenon.

			For example, John Kerry describes the atmosphere absent human impact as “trapping the sun’s heat and warming the surface of the Earth to the ideal, life-sustaining temperature.”[3]

			But as I indicated in chapter 4 and will detail later in this chapter, climate everywhere is a massive natural danger to human life. Dangerous temperatures, drought, wildfires, storms, floods, and so on exist in every part of the global climate system. The natural danger of climate has several important implications for understanding climate mastery and climate impact.

			
					
					We should not take for granted how much climate mastery is helping us today. The fact that climate can be portrayed as safe is testament to how unnaturally safe we are from climate thanks to climate mastery. If climate mastery is keeping us safe from massive natural climate danger, that means it has a massive ability to neutralize potential man-made climate danger in the future.

				

					
					We need to be careful not to falsely ascribe climate dangers to our impacts. Because of the dogma that climate is naturally safe, there is a widespread tendency, whenever some undesirable climate phenomenon occurs, to assume that human impact must be to blame. But if we recognize massive natural climate danger, we are completely open to the possibility that any given undesirable climate phenomenon was not caused by us.

				

					
					We should think of potential global climate change from human impact as a change not from safe to dangerous but from dangerous to dangerous. We are taught to think of “climate change” as binary: we had a good climate, and we changed it to a bad climate. But if we recognize the natural danger of the global climate system, we see that any significant human impacts on climate are not taking a naturally safe global climate system and changing it to an unnaturally dangerous one but rather taking one dangerous global climate system and changing it into another dangerous global climate system. The new climate system could be more dangerous overall or less dangerous overall, and we should not assume either one.

				

			

			Diverse

			It is common to talk of “the climate” as a uniform phenomenon. As in “We’ve broken the climate” or “We’ve destroyed the climate.”

			Designated experts will often portray climate as uniform when they lovingly discuss “the Holocene,” the eleven-thousand-plus-year post–Ice Age stretch during which prosperity emerged. Revealingly, they love to attribute modern prosperity, which has emerged over the last two hundred years, to an eleven-thousand-year-old “natural” phenomenon, even though it directly correlates to the two-hundred-year-old man-made phenomenon of skyrocketing fossil fuel use—which they condemn and seek to destroy.

			“Just like us,” says Bill McKibben, “our crops are adapted to the Holocene, the 11,000-year period of climatic stability we’re now leaving . . . in the dust.”[4]

			McKibben’s characterization portrays “the Holocene” as some uniformly desirable state for growing crops—and many other things—and global climate change as meaning a change from this uniformly desirable state to a uniformly undesirable state.

			In reality, the global climate system is enormously diverse—full of desirable and undesirable atmospheric conditions at any given time.

			For example, the Holocene is not a particular climate anyone lived in; it is a summary of a climate system that contains an enormously diverse set of climates that individuals have lived in. The United States alone is home to every type of climate imaginable, from polar Alaska to desert-filled California to swampy Florida.

			The diversity of climate has important implications for understanding climate mastery and climate impact.

			
					
					We should not underestimate how diverse a range of climates climate mastery can make livable. If we are already flourishing in an enormous range of climates, that means we will be able to handle many varieties of local and global climate changes going forward.

				

					
					Any impact we have on the global climate system will be diverse, affecting different climates in different ways—some for better, some for worse. The idea that a man-made climate impact could be uniformly bad is based on delicate nurturer dogma, not science. There is no way a human change to a diverse system such as the global climate system could be uniformly negative—though it could be mostly negative or mostly positive.

				

			

			Dynamic

			Talk about “climate change” usually assumes that climate is stable and then “climate change” destabilizes it, for instance, Bill McKibben referring to the Holocene as “a period of climatic stability.”

			While climate scientists can validly refer to “a period of climatic stability” if there is no significant general trend in the trajectory of the world’s climates, the global climate system, as human beings experience it, is always highly dynamic—never stable.

			The reason is that climate is internally dynamic.

			Day to day, month to month, and year to year, the weather within a given climate is changing. Weather fluctuates by many dozens of degrees, rainfall varies wildly, there are larger and smaller storms, and so on.

			The internally dynamic nature of climate has two important implications:

			
					
					We should not underestimate climate mastery’s ability to handle dynamic changes. The fact that we flourish under a dynamic set of climate dangers means we will be able to handle a wide variety of future dynamic dangers.

				

					
					Any impact we have on a given climate within the global climate system will change it not from a “stable” state to an “unstable” state but rather from one dynamic range to another. For example, a 2°F warming in a place like Chicago, with a hundred-plus-degree range of temperatures during the year, doesn’t mean Chicago is now “warm”; it means that, if the warming were uniformly distributed, the city’s temperature range would go from a climate of –20° to 95° to a climate of –18° to 97°.

				

			

			In addition to being internally dynamic, climate is also dynamic over time.

			Over long spans of time, climate changes dramatically without human impacts. Some twelve thousand years ago humans lived in an ice age, with up to two miles of ice covering what is now Canada. Just twenty thousand years ago sea levels were 300 feet lower than they are today.[5]

			Local climate changes can happen very quickly, even without human impact. For example, there is paleoclimatological evidence for a medieval warm period in Europe between the ninth and fourteenth centuries followed by a cooling that is often called the Little Ice Age.[6]

			The fact that climate is dynamic over time also has two important implications:

			
					
					We cannot assume that any changes in the global climate system are necessarily due to man-made CO2. Because we know that other, nonhuman factors contribute to climate changes, we must be open to the possibility that they, not man-made CO2, are causing a given change. And when changes are attributed to CO2, we need a clear causal explanation of why CO2 caused the changes and other factors didn’t.

				

					
					When considering predictions, we must recognize that climate is hard to model and predict. Because many factors contribute to climate changes, and because the global climate system is incredibly complex, it’s hard to model its cause-and-effect relationships accurately and to make accurate predictions. When we hear about models and predictions, we should ask for evidence of the precision of understanding that makes accurate modeling and prediction possible.

				

			

			Now that we understand some essential concepts of climate and understand that the global climate system is not safe, uniform, and stable but rather dangerous, diverse, and dynamic, we’re in a much better position to answer the two questions of this part of the book:

			
					
					How powerful is fossil-fueled climate mastery at dealing with the kinds of climate dangers we’re worried about—such as extreme temperatures, droughts, wildfires, storms, and floods? (I’ll address this question in the remainder of this chapter.)

				

					
					What are the likely impacts of rising CO2 levels—negative, neutral, and positive—on our naturally dangerous, diverse, and dynamic climate system? (I’ll address this question in chapters 8 and 9.)

				

			

			How Powerful Is Fossil-Fueled Climate Mastery?

			How powerful is fossil-fueled climate mastery at dealing with climate danger?

			This is an essential question for evaluating the actual significance to human flourishing of any climate danger caused by rising CO2 levels. And yet our knowledge system doesn’t even consider it.

			Observe: Have you ever, in any mainstream discussion of “climate change,” seen any concern expressed about whether restricting fossil fuel use might increase climate danger by decreasing fossil-fueled climate mastery? I haven’t.

			The reality of fossil-fueled climate mastery is dismissed by our knowledge system in two ways.

			First, our knowledge system trivializes climate mastery as mere “adaptation”—which is considered ignoble and superficial by our designated experts.

			For example, Al Gore, in his 1992 book, Earth in the Balance, mocked the idea that we can adapt effectively to rising CO2 levels, saying it reflected a “kind of laziness, an arrogant faith in our ability to react in time to save our skins.”[7]

			Adaptation is so dismissed, in fact, that it is considered perfectly acceptable to give projections of the future that explicitly don’t factor in human adaptation. For example, mainstream assessments of future climate damage, including assessments used by the U.S. Environmental Protection Agency, project a future in which humans will fail to adapt to a gradually warming environment—leading to the absurd prediction that if northern cities like Chicago warm to the level of certain southern cities today, they will experience mass heat deaths that those (adaptable) southern cities demonstrably don’t today.[8]

			Dismissing or trivializing climate adaptation—climate mastery—is like considering the danger of polio without considering the existence of a polio vaccine.

			The second way the reality of fossil-fueled climate mastery is dismissed by our knowledge system is that, insofar as “adaptation” is valued at all, it is not connected with energy, let alone with fossil fuels. Energy is treated as having only negative potential with regard to climate: it can screw up climate (by emitting CO2) or it can do nothing.

			The mainstream knowledge system makes its unjustifiable dismissal of fossil-fueled climate mastery seem reasonable by portraying adaptation as being already overwhelmed by negative human impacts on climate.

			Nobel Prize–winning economist Paul Krugman writes:

			
				While it will take generations for the full consequences of climate change to play out, there will be many localized, temporary disasters along the way. Apocalypse will become the new normal—and that’s happening right in front of our eyes. . . . The dangers of climate change are no longer predictions about the future.[9]

			

			If “adaptation” is already being overwhelmed by rising CO2 levels, it’s plausible to assume that our mastery abilities will be unable to handle the supposedly far worse consequences to come as CO2 levels continue to rise. As Krugman puts it, “We can see the damage now, although it’s only a small taste of the horrors that lie ahead.”[10]

			But the idea that climate danger is bad and getting worse, overwhelming our mastery abilities, is completely false.

			As I shared in chapter 2, as CO2 levels have risen for the last 170 years and global temperatures have risen by an average of 1°C (1.8°F), climate danger has plummeted.

			The best metric of climate danger is climate-related disaster deaths—a statistic that includes deaths from extreme temperatures, drought, wildfires, storms, and floods. (The second best is climate damage, which I will discuss later this chapter.) And the rate of climate disaster deaths has decreased by 98 percent over the last century (the only period for which we have decent data).

			To make this more concrete, the death rate of the 1920s is the equivalent of 1.77 million people a year today dying from climate-related disasters. And yet in the 2010s an average of just 18,000 people died a year from climate-related disasters.

			In a given year, the average person’s chance of dying from a climate-related disaster is about three in one million. That’s 1/42nd the average person’s chance of dying in an auto accident, which is about one-hundred fifteen in one million.

			The plummeting of climate-related disaster deaths, denied by our knowledge system, has two implications:

			
					
					Given that rising CO2 levels correlate with dramatically decreasing climate deaths, designated-experts’ supposedly scientific claims of rising CO2’s terribly negative long-term impacts on climate may be significantly distorted, just as designated experts’ past, supposedly scientific claims of terrible climate impacts have proved wildly distorted. We’ll see whether that’s the case in chapters 8 and 9.

				

					
					Fossil-fueled climate mastery is an enormously powerful force that can overcome massive natural climate danger. Ultra-cost-effective fossil fuel energy powers the machines that produce unprecedented protection from climate—from construction machines that build weather-resilient buildings to heating machines that produce warmth when it’s cold to cooling machines that produce cool air when it’s hot to irrigation machines that alleviate drought to automobiles that enable us to evacuate areas when necessary.

				

			

			
				FIGURE 7.1 More Fossil Fuel Use, Plummeting Climate-Related Disaster Deaths
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					Sources: Scripps Institution of Oceanography; EM-DAT; World Bank Data; Maddison Project Database

				
			
			The high-level truth about fossil-fueled climate mastery is that it’s an enormously powerful force.

			However, to evaluate specific types of climate impacts going forward, from temperature rises to potential sea level rises, we need to understand how powerful fossil-fueled climate mastery is for every specific type of climate danger.

			That way, when considering the climate impacts of rising CO2 levels, we can know which types of climate danger we don’t need to worry about (because they will be readily masterable) and which types of climate danger we do need to worry about (because they may not be masterable).

			I’ll start with the climate danger most directly associated with rising CO2 levels: dangerous temperatures.

			Mastering Dangerous Temperatures

			How significant an ability will continuing fossil fuel use give us to master dangerous temperatures?

			According to our knowledge system, not very much. Our knowledge system portrays dangerous temperatures—especially dangerously warm temperatures—as a catastrophic danger already overwhelming our meager “adaptation” abilities.

			In reality, dangerous temperatures—which overwhelmingly come from too much cold, not too much heat—are a smaller danger than ever thanks to two forces: fossil-fueled climate mastery and modestly warming temperatures.

			Contrary to the portrayal of the unimpacted global climate system as a delicate nurturer that will be ruined by a few degrees of warming, most climates have a dynamic range of often-dangerous temperatures—which are largely more dangerous at the cold end than at the warm end.

			Consider the chart on the following page, which shows the range of temperatures in New York in 1919 and in 2019.

			We can see that the range in 2019 is only slightly higher, meaning slightly warmer lows and slightly warmer highs—though for reasons I’ll discuss in chapter 9 there is more rise in low temperatures than in high temperatures.

			But in both 1919 and 2019, human beings had to deal with a wide range of dangerous temperatures.

			Before human beings had fossil-fueled machines to master dangerous climates, they were overwhelmed by natural temperature dangers, both heat and (especially) cold.

			
				FIGURE 7.2 How New Yorkers Experience 1°C Global Warming
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					Sources: NOAA National Centers for Environmental Information; NASA Goddard Institute for Space Studies

				
			
			For example, 1911, a year when CO2 levels were at the allegedly safe level of 298 parts per million, was a particularly tragic year of heat waves—because air-conditioning did not yet exist.

			The tragedy is captured well by a New England Historical Society story titled “The 1911 Heat Wave Was So Deadly It Drove People Insane.”

			
				A July 1911 heat wave killed thousands of New Englanders and sent many over the brink of madness. . . .

				During 11 hellish days, horses dropped in the street and babies didn’t wake up from their naps. Boats in Providence Harbor oozed pitch and began to take on water. Tar in the streets bubbled like hot syrup. Trees shed their leaves, grass turned to dust and cows’ milk started to dry up.

				In every major northeastern city, the sweltering heat drove people to suicide.

				On July 4, temperatures hit 103 in Portland, 104 in Boston (a record that still stands), 105 in Vernon, Vt., and 106 in Nashua, N.H., and Bangor, Maine. At least 200 died from drowning, trying to cool off in rivers, lakes, ponds and the ocean—anything wet. Still more died from heat stroke. The 1911 heat wave was possibly the worst weather disaster in New England’s history, with estimates of the death toll as high as 2,000.[11]

			

			Things were even worse in Europe. In France, over 40,000 people died in a heatwave—including thousands of babies.[12]

			This kind of death from heat is unimaginable in the (supposedly too-hot) empowered world today, thanks to the use of fossil-fueled machines to produce insulated structures and the use of modern fossil-fueled air-conditioning systems—as well as the whole fossil-fueled modern medical care system, which can alleviate and cure heat-related conditions.

			Heat-related deaths are a much bigger problem in the unempowered world today, which is yet another reason why empowerment is a moral imperative.

			But contrary to the idea that warming will be deadly for the unempowered world, warming would actually help with by far the greatest temperature-related problem: cold.

			As bad as naturally dangerous hot temperatures are, naturally dangerous cold temperatures have long been and remain a far greater danger. Even in India, cold-related deaths significantly exceed heat-related deaths.[13]

			A study over the last two decades found that deaths from cold have been many times more numerous than deaths from heat.[14]

			Before modern empowerment, cold would kill many people every year by suppressing their immune systems, and when cold was particularly bad, it would be downright mass murderous.

			For example, the Great Frost of 1709 swept across Europe, freezing lakes, rivers, and soil up to a meter deep and lasted three months. Livestock died in droves, and so did people. Two thousand Swedish soldiers died in a single night, and the cold and subsequent famine killed an estimated 600,000 in France.[15]

			Such events are unimaginable in the empowered world today because we are unnaturally protected by fossil-fueled machines that enable us to master temperature.

			Today’s enormous level of fossil-fueled temperature mastery in the empowered world has major implications for evaluating future temperature rises.

			First, the unempowered world needs to empower to deal with the significant threat of naturally dangerous temperatures that exists in any era.

			Second, warming from rising CO2 levels should be expected to lead to, on its own, an overall decline in temperature-related deaths, at least to a certain, considerably warmer point, because cold is so much greater a danger than heat. This is even more the case if we recognize that, as I will elaborate on in chapter 9, warming of the planet tends to be concentrated in colder regions and at colder times (in winter and at night)—exactly where and when the threat of cold-related death is greatest.

			The only hypothetical way rising temperatures from rising CO2 levels could pose a problem is if they indefinitely, rapidly accelerate out of control. It is this kind of scenario that we should be concerned about if there proves to be evidence of it (which I will explore in chapter 9). For now I will just reiterate that we have had 1°C of warming in the past 170 years of rising CO2 levels and point out that today’s CO2 levels are less than one tenth of the planet’s historical high points—which were some of the most life-friendly times in the planet’s history.

			When we hear claims of an “overheated world” associated with potential temperature increases such as 2°C warming since preindustrial times, which is only 1°C warmer than today, we can be sure that we are witnessing the anti-impact framework’s delicate nurturer assumption driving the denial of fossil-fueled temperature mastery. Such warming on its own would be a completely negligible issue for a world that can increasingly master climate—and would quite likely lead to more of a decline in cold-related deaths than an increase in heat-related deaths. Knowing that our knowledge system consistently denies temperature mastery is crucial context to keep in mind whenever we hear claims about “catastrophic” temperature changes in the future; there is a very good chance those claims are based on climate mastery denial, and that without such denial catastrophe would be implausible.

			Let’s now look at other climate dangers, beginning with the historically most deadly type of climate-related danger: drought.

			Mastering Drought

			How significant an ability will continuing fossil fuel use give us to master future dangers from drought?

			According to our knowledge system, not very much. Our knowledge system portrays drought as a worse danger than ever, already overwhelming our meager “adaptation” abilities.

			But the data show that human beings in the empowered world are safer from drought than any human beings have ever been. And even those in the unempowered world enjoy unprecedented safety from drought.

			Worldwide, including the empowered and unempowered world, drought-related deaths, once the leading form of climate-disaster death, have gone down by an incredible 99 percent in the last century—and reporting gaps in the data indicate that this might still be an underestimate.[16]

			Why?

			Because climate is naturally far more dangerous drought-wise than we are taught—and our fossil-fueled climate mastery abilities are incomparably more significant than we are taught, overwhelming massive natural drought danger as well as any man-made drought danger so far.

			Contrary to the portrayal of the “natural” global climate system as a delicate nurturer with stable, sufficient rainfall, virtually every climate has dynamic and often deficient rainfall, causing droughts that unempowered people struggle and sometimes totally fail to cope with.[17]

			Consider the type of drought danger that once afflicted the unempowered. From 1876 to 1878, for example, a crippling drought affected parts of thirteen provinces in China and was so bad that entire lakes and rivers dried up. Somewhere between nine and thirteen million people died. According to one observer, “Victims knife human corpses, dig out dead bodies for sustenance, even have meals exchanged corpses of their own children and even kill live persons as food for survival so that 40 to 50 percent of the population has died of starvation.”[18]

			
				FIGURE 7.3 More Fossil Fuel Use, Far Fewer Drought-Related Deaths
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					Sources: Scripps Institution of Oceanography; EM-DAT; World Bank Data; Maddison Project Database

				
			
			Nothing like this is imaginable today in the empowered or even the unempowered world. Why?

			Because the empowered world uses fossil-fueled machine labor to master naturally massive drought danger for itself and also to dramatically help the unempowered world.

			The number one way in which we use fossil-fueled machine labor to master drought is through irrigation.

			Historically the phenomenon of insufficient water was—and in much of the unempowered world still is—one of the deadliest threats. Without enough water, crops die and people starve.

			Enter irrigation systems.

			Irrigated lands average more than three times the crop yields of rain-fed areas. Sometimes irrigation can rely on gravity to move water, but when it can’t, irrigation takes a lot of energy—usually fossil fuel energy—to move the water.[19]

			Irrigation systems utilize electricity-based (usually fossil fuel-dominated) or diesel-based machines to increase the amount and reliability of water going to crops.

			And irrigation systems are produced by myriad fossil fuel powered machines, such as mining equipment, steel furnaces, and assembly machines.

			By powering irrigation machines and the machines that produce irrigation infrastructure, fossil fuels enable the empowered world to be unnaturally hospitable to crops even when nature is at its harshest.

			Another use of fossil-fueled machines to counter drought, one that has been particularly beneficial to the unempowered world, is drought-relief transportation.

			Today, if there is a giant crop failure in a poor part of Africa or Asia, we can use our fossil-fueled transportation system to move crops from the places in the world with the most food production to those that are stricken by drought.

			For example, in 2017, the U.S. provided nearly $170 million in aid to Ethiopia and Kenya to help with drought relief. Much of that money was used to bring large amounts of food to a remote part of eastern Ethiopia with little infrastructure—which required heavy-duty, fossil-fueled transport to reach.[20]

			If fossil fuel use continues and expands, drought mastery will continue and expand.

			Drought mastery is so powerful that it’s extremely hard to imagine climate impacts from rising CO2 levels that could overwhelm the drought-protection abilities of an empowered world.

			This is even more the case because continuing and expanding fossil fuel use can and will drive improvements in the ultimate drought-fighting technique: desalination.

			Desalination technology takes seawater and transforms it into water that is drinkable and/or usable for agriculture.

			For example, the Sorek desalination plant in Israel uses a filtering technology called reverse osmosis, which filters the salt out of the seawater with a membrane. The facility is producing 10 percent of the country’s drinking water consumption and about 20 percent of its domestic water consumption.[21]

			The potential of desalination was perhaps best captured by the comedian and podcast host Joe Rogan. In response to claims that “California’s almost out of water,” Rogan commented: “We’re right next to the ocean. What the fuck are you talking about? Look at all that water. You fly over it, it takes a day. The world’s blue. It’s more water than it is not water. We have a salt problem. We don’t have a water problem. Suck the salt out of the water, we got a goddamn party.”[22]

			That party is growing thanks to the world’s massive fossil fuel use.

			We must keep in mind the enormous power of fossil-fueled drought mastery, which is widely ignored or denied, as we consider any negative drought-related impacts of rising CO2 levels going forward. When we hear about “catastrophic” drought going forward, it is very likely another instance of climate mastery denial.

			How to Think About Climate Damage

			Before I evaluate the state of fossil-fueled climate mastery for wildfires, storms, and floods, I need to discuss another form of climate danger besides climate-related disaster deaths: climate damage.

			Most of the danger we face from wildfires is not from death but from the damage they can do to our property—including homes, livestock, and crops.

			Damage is also a significant part of the danger from storms and floods.

			To evaluate the state of climate-related damage properly, I believe there are five key truths to keep in mind—truths that are usually denied by our knowledge system as part of its denial of the power of fossil-fueled climate mastery.

			1. Damage is significant, but not as significant as deaths. Damage to property can be very harmful, but it can also be recovered from in ways that death cannot—namely by empowered places using their extreme productive ability to repair and rebuild or to help unempowered places to rebuild.

			Much of our knowledge system’s coverage of climate danger today is in terms of damage, not deaths. One reason for this, which I will illustrate repeatedly, is that it’s easy to distort data to claim that climate damage is increasing ominously due to fossil fuel use—while it is very difficult to manipulate data to claim that climate-disaster deaths are increasing due to fossil fuels. Shamefully, those who claim climate catastrophe almost without exception ignore the fact of rapidly declining climate-related disaster deaths—instead of recognizing that fact and incorporating it into their thinking.

			2. Damage should be measured as a percentage of wealth or income, not in absolute terms. It is common to claim that damage from wildfires, storms, or floods is increasing in absolute terms. For example, wildfires destroyed more property value in 2020 than they did in 1920.

			But of course wildfires destroyed more property value in 2020—because there was far more valuable property in 2020 than in 1920.

			The real number we want to know is how much wealth was destroyed relative to the amount that exists and is being created.

			Thus when I discuss wildfire, storm, and flood damage, I will be doing so in terms of percentage of GDP—a rough measure of the amount of new wealth being created. So long as climate damage is a small percentage of GDP, then it is not a catastrophic, let alone an apocalyptic, problem.

			3. Increasing damage can be a rational and safe choice. As human beings become more productive and prosperous, we can rationally choose to live in places that put more of our wealth in harm’s way. For example, we may want to live nearer to forests despite greater fire risk or nearer to the coasts despite greater storm and flood risks.

			These risks can be rational, especially in the empowered world, where we can readily rebuild destroyed property using machine labor—as opposed to the unempowered world, where a storm can wipe out a lifetime of someone’s manual labor. (Although even there the empowered world helps tremendously with rebuilding.)

			Thus if we see statistics showing increasing damage, that isn’t necessarily a sign of insufficient climate mastery; it can actually reflect increasing climate mastery.

			4. Increasing damage can be caused by government bailout policies. While increasing damage can be rational, it is often caused by policies that are, in my view, irrational: government bailouts of disaster-prone areas. For example, if the government is known to give disaster relief to precarious places like New Orleans, many more people will choose to build there at a risk level that doesn’t make sense for them, because they know that someone else will pay the bill.

			When we see disaster damage numbers, we must be aware that much of the damage can come from government bailout policies—not a lack of climate mastery.

			5. Increasing damage can be caused by anti-impact, anti-mastery policies. Climate mastery, like all forms of productive activity, always requires impacting nature.

			For example, drought mastery requires building irrigation infrastructure and temperature mastery requires building homes and gas lines.

			The same types of anti-impact policies that are used to restrict the production of fossil fuels and many other forms of development can also be used to restrict the production of various forms of climate protection. For example, anti-logging and anti-brush-clearing policies can exacerbate wildfires and anti-dam policies can exacerbate flooding.

			When looking at climate damage in an anti-impact era such as ours, we always need to look for anti-impact policies that are artificially increasing climate damage by thwarting climate mastery.

			This is above all the case with the damage from wildfires, which, because of anti-impact policies, is significantly increasing in places where it could be decreasing.

			Mastering Wildfires

			How significant an ability will continuing fossil fuel use give us to master wildfires?

			Once again, our knowledge system tells us: not very much. It portrays wildfires as a worse danger than ever, in terms of death and especially in terms of property damage, already overwhelming our meager “adaptation” abilities.

			Let’s get deaths out of the way first. Wildfires are a tiny cause of death, killing one out of 100 million people worldwide—about the same rate as death by lightning strike.

			But surely damage is getting much worse, right? In 2019 in Australia and in 2020 and 2021 in California we saw overwhelming wildfires in empowered places that clearly were not “mastering” the wildfires that went out of control, doing massive property damage as well as causing major short-term deteriorations in air quality.

			Thus, wildfires seem to be a danger that rising CO2 levels are already overwhelming us with—with the future portending far more overwhelming wildfire problems.

			However, the reality is that in most places around the world wildfires are decreasing, despite a warmer planet and longer wildfire seasons—and this can be traced directly to fossil-fueled wildfire-mastery abilities, including fire suppression. California’s and Australia’s problems are the result not of an inability to master wildfires but of anti-impact policies that make mastering wildfires illegal.[23]

			Let’s be clear: massive amounts of wildfire are a natural phenomenon.

			Contrary to the portrayal of the “natural” planet and climate as a delicate nurturer that would never endanger us with fire or unhealthy, smoky air, widespread wildfires and dangerous smoke are a massive natural phenomenon.

			Take California. Before Europeans arrived in America, an estimated 4.4 million acres in California burned annually. That average is more than burned in the horrific year of 2020—and sixteen times more than in 2019.[24]

			Visibility and air-quality problems due to fires in California used to be far worse. Here’s an 1898 account: “Of the hundreds of persons who visit the Pacific slope of California every summer to see the mountains, few see more than the immediate foreground and a haze of smoke.”[25]

			Today, most of the world is far safer from wildfires and wildfire damage because of fossil-fueled wildfire mastery.

			Three crucial forms of wildfire mastery are reducing wildfire fuel load, building fire barriers, and intelligently fighting fires.

			Reducing Wildfire Fuel Load

			The core of mastering wildfires is reducing fuel load.

			“Fuel load” is the amount of fire-prone wood that exists in a given area. The higher the fuel load, the more prone an area is to a dangerous wildfire.

			For centuries people living near forests have sought to manage the fuel load through “controlled burns”—deliberately starting fires so as to consume excess fuel load before it gets to the point of being able to do enormous damage.

			While earlier ways of doing this were admirable, today we have the ability to use fossil-fueled machines to do far more targeted controlled burns by creating firebreaks to prevent uncontrolled spread, planning the exact area to be burned, and assessing success with satellite imagery or via airplane.

			In addition to controlled burns, we can use fossil-fueled machine labor to do logging, in which we actually convert the wood that could cause wildfire into wealth (lumber or wood chips for generating electricity).

			We can also do mechanical brush clearing, using tractors with mulchers and other equipment attached.

			When humans employ these fossil-fueled methods of proper fuel load reduction, the danger of wildfires is dramatically reduced. But these methods require a willingness to impact nature—a willingness that does not exist in the places with the biggest wildfire problems.

			Barrier Building

			In addition to lowering the fuel load of forests to minimize the danger of wildfires, we can also use fossil-fueled machine labor to build barriers between forests and people—or, if desired, between one area of forest and another.

			With enough barriers separating humans from forests or different forest areas from one another, fire is disarmed.

			But note that barrier building, along with controlled burns and logging, requires a willingness to impact nature, to not leave it unchanged.

			Direct Firefighting

			In addition to using fossil-fueled machines to reduce fuel load and build barriers to prevent dangerous fires, we use fossil-fueled machines and fossil fuel materials to fight fires when they start. We use high-energy fossil-fueled machines, like trucks and aircraft for transporting water, and flame-resistant, oil-derived materials such as Nomex to protect firefighters.

			Note: Direct firefighting is only effective if it is part of a broader mastery strategy that includes fuel load reduction and/or barrier building.

			

			—

			The true state of wildfire mastery is that it is enormously powerful—to the point that, if applied properly, it is extremely hard to think of a change in climate that could overwhelm human beings with wildfire dangers. If we reduce fuel load and build barriers, fire can’t get all that bad.

			Today’s wildfire horrors are caused by anti-impact, anti-mastery policies.

			The worst anti-mastery policies today are those related to fuel load. Instead of mastering fuel load, places like California and Australia allow it to build up to levels that would never be permitted even in primitive, unempowered societies.

			Inspired and led by the anti-impact movement, California and Australia have eschewed controlled burns and forest clearing, let alone logging, as “unnatural.” This turns forests into infernos-in-waiting.

			It’s helpful to think of increasing the fuel load of a forest as a highly destructive form of energy production. By allowing the fuel load to build up we are effectively turning a forest into a death machine that is extremely hard to counteract with our existing firefighting machines. But if we used our fuel load–reducing machines properly, our firefighting machines wouldn’t be overwhelmed at all.

			Barrier building is also opposed by the anti-impact movement, because it involves “killing trees” and replacing tree-filled areas with “unnatural” treeless areas.

			Compounding the anti-mastery policies of increasing fuel load and not building barriers are several other bad policies:

			
					
					Excessive fire suppression, meaning that too many fires are immediately put out when they should actually be allowed to burn in a controlled fashion. This increases fuel load.

				

					
					Man-made ignition events. While fires can start via lightning, most of the most destructive fires today are started by humans. Overall, close to 85 percent of wildfires are human caused, including both deliberate and accidental causes.[26]

				

					
					People living too close to poorly-managed, fire-prone forests.[27]

				

					
					Poorly maintained power lines. In California since the year 2000, 500,000 acres have burned in fires that were initiated by power lines, five times more than from 1980 to 2000. (A major reason for these problems is that money that was requested for powerline safety upgrades and maintenance projects went instead to California’s costly green energy projects.)[28]

				

			

			Despite all the bad policies, above all anti-impact, anti-mastery policies making fires unnecessarily costly and deadly, the amount of burned area is still trending downward overall around the world. This reflects the fact that fossil-fueled wildfire mastery is an enormously powerful force.[29]

			Given that the empowered world can, with fossil-fueled wildfire mastery, lower fuel load and build barriers to prevent the spread of fire, the idea that it will necessarily be ravaged by out-of-control wildfires if climate conditions change significantly is absurd—another example of the delicate nurturer assumption driving climate mastery denial. It is almost impossible to imagine anything resembling a catastrophic problem for those practicing wildfire mastery.

			Additionally, when necessary, the wildfire-mastery capabilities of the empowered world can be used to help the unempowered world with future wildfire challenges.

			We must keep in mind both wildfire mastery and our knowledge system’s wildfire mastery denial when we hear claims about catastrophic wildfires in the future; it is extremely likely that absent wildfire mastery denial, the predicted wildfires would not be catastrophic.

			Mastering Storms

			How significant an ability will continuing fossil fuel use give us to master dangerous storms?

			Again, according to our knowledge system, not very much. Our knowledge system portrays storms as a worse danger than ever, already overwhelming our meager “adaptation” abilities.

			But the real data say otherwise.

			Those in the empowered world today are safer from storms than anyone has ever been—with the unempowered world also experiencing an unusually high degree of safety from storms.

			Overall deaths from storms have declined 55.8 percent after peaking in the 1970s—when a massive storm in the unempowered world (specifically, in what is now Bangladesh) killed 200,000.[30] Today’s low level of storm death is lowest in the empowered world, as illustrated by the chart of death rates from storms in G7 countries compared with the world as a whole.

			Why are people around the world safer than ever from storms, with empowered people being the safest?

			
				FIGURE 7.4 More Fossil Fuel Use, Fewer Storm-Related Deaths
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					Sources: Scripps Institution of Oceanography; EM-DAT; World Bank Data; Maddison Project Database

				
			
			Because the natural climate is far more dangerous storm-wise than we are taught—and our widely dismissed fossil-fueled mastery abilities are enormous, overwhelming massive natural storm danger as well as any man-made storm danger so far.

			
				FIGURE 7.5 More Fossil-Fueled Development, Less Storm Danger
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					Sources: Scripps Institution of Oceanography; EM-DAT; World Bank Data; Maddison Project Database

				
			
			Contrary to the portrayal of the “natural” climate as a delicate nurturer that would never destroy us with deadly storms had we not angered it with CO2, there is massive natural storm danger around the world that has long overwhelmed the unempowered.

			Long before significant CO2 emissions, storms were taking tens and even hundreds of thousands of human lives in the unempowered world, such as the 300,000 lives lost in an 1839 India cyclone.

			Or take Atlantic hurricanes, one of the deadliest types of storms. We’re told today that a given hurricane is unprecedented. But a look at a list of the deadliest Atlantic hurricanes shows that most took place long before significant CO2 emissions—and all took place in unempowered environments, such as the recent Hurricane Mitch, which killed over eleven thousand people in Central America in 1998.

			
					
					Great Hurricane of 1770 (October 9–20, 1780, Lesser Antilles, Puerto Rico, Hispaniola, and Bermuda): 22,000–27,501 deaths

				

					
					Mitch (October 22—November 5, 1998, Central America, Yucatán Peninsula, and South Florida): 11,374–19,000 deaths

				

					
					Galveston (August 27—September 15, 1900, Caribbean and Texas): 8,000–12,000 deaths

				

					
					Fifi-Orlene (September 14–24, 1974, Jamaica, Central America, and Mexico): 8,210 deaths

				

					
					San Zenon (August 29—September 17, 1930, Lesser Antilles and Hispaniola): 2,000–8,000 deaths

				

					
					Flora (September 26—October 12, 1963, Caribbean and Florida): 7,193 deaths

				

					
					Pointe-à-Pitre Bay (September 5, 1776, Guadeloupe): 6,000+ deaths

				

					
					St. Lucia Hurricane of 1780 (June 13, 1780, Puerto Rico and St. Lucia): 4,000–5,000 deaths

				

					
					Newfoundland (August 29—September 9, 1775, North Carolina, Virginia, and Newfoundland): 4,000–4,163 deaths

				

					
					Okeechobee (September 6–20, 1928, Lesser Antilles, Puerto Rico, and Florida): 4,075 deaths[31]

				

			

			The fact that such death tolls are unimaginable in the empowered world today is, once again, a product of fossil-fueled climate mastery.

			For example, as I discussed in chapter 4, we use fossil-fueled machine labor to build sturdy, resilient structures.

			Early warning systems also depend on fossil-fueled machines such as rockets bringing satellites into space, observation airplanes, and high-powered computers.

			And we use fossil-fueled machines to evacuate at-risk areas if necessary, as well as to transport relief into storm-stricken areas.

			These fossil-fueled machines make the empowered world far less at risk of death, as well as help the unempowered world. For example, storm warning machines, evacuation machines, and rebuilding machines are all used to help the unempowered world cope better with storms.

			When Tropical Cyclone Kenneth threatened East Africa in 2019, the empowered world’s early warning systems helped Africans prepare, shutting down schools and airports and quickly deploying resources to internal aid organizations. Without those early warning systems, the population would have been caught off guard because, as UNICEF spokesman Daniel Timme pointed out, cyclones in that area “are very, very rare. And so the population is not used to these events and it’s less resilient.”[32]

			While the dramatic decrease in storm deaths is the most important aspect of storm mastery, it’s important to also look at storm damage.

			Storm damage is portrayed as a rapidly increasing cost that’s already starting to overwhelm us and will get far worse.

			The half-truth of all of this is that storm damage is increasing in absolute terms. But if we keep in mind the truths I mentioned earlier in this chapter, we see that storm damage is not getting worse.[33]

			Storm damage shows no trend as a percentage of GDP. And that’s despite several factors driving up storm damage that have nothing to do with rising CO2 levels.

			Storm damage is increased by people’s rational choices to live in more storm-prone areas. For example, those who love the weather in Miami are much more able to afford hurricane damage than those in previous generations were.

			Storm damage is also increased by irrational policies that force taxpayers to effectively provide storm insurance for those who choose to live in storm-prone areas.

			Even with supposedly more dangerous storms due to rising CO2 levels (we’ll examine this in chapter 9) and even with rational and irrational incentives that increase storm damage, storm damage as a percentage of GDP shows no trend. That’s testament to the power of storm mastery.

			In fact, storm mastery is such a powerful force that we can actually make storms a benefit.

			Consider a standard thunderstorm.

			Three hundred years ago, what we consider standard could have easily destroyed someone’s home. But in the empowered world, with modern, sturdy buildings and flood control, a thunderstorm can literally be and often is a romantic setting.

			Because the empowered world’s storm-mastery abilities, including our ability to help the unempowered world, are so great, for any increase in storm activity to be a true problem, let alone a catastrophic problem, it would have to involve a complete difference in kind from what we experience today. Even a doubling or tripling in the frequency of storms wouldn’t come close. A catastrophic problem would require storms multiple times more intense than today’s worst storms, such that existing mastery capabilities didn’t apply.

			Barring that, we can expect continuing and expanding fossil fuel use to lead to continuing and expanding storm mastery and unprecedented storm safety.

			We must keep in mind the context of the enormous power of fossil-fueled storm mastery when considering predictions about storm-related damage and death in the future. And we must be aware of our knowledge system’s consistent storm mastery denial—meaning that claims of “catastrophic” storm increases are likely to involve such denial.

			Next, let’s look at the climate mastery benefits of continuing fossil fuel use in what is for many the most worrisome climate danger: flooding, especially from rising sea levels.

			Mastering Floods and Sea Level Rises

			How significant an ability will continuing fossil fuel use give us to master flooding, including the flooding that can come from rising sea levels?

			Once again, according to our knowledge system, not very much. Our knowledge system portrays flooding, including flooding from rising sea levels, as a worse danger than ever, already overwhelming our meager “adaptation” abilities.

			So far we’ve seen the same pattern over and over. Our knowledge system portrays some climate-related problem as getting far worse when in fact, from a human flourishing perspective, it’s getting better.

			But surely flooding, a problem intimately connected to much-bemoaned sea level rises (in addition to allegedly worse storms), is growing—with disastrous consequences. Our adaptive abilities are no match for rising seas, right?

			Wrong. The climate-danger data show that the empowered world is safer today from flooding than anyone has ever been, and the unempowered world is far safer than it used to be.

			Below are the high-energy G7 countries compared with the world as a whole in death rates from flood-related causes.

			If we look at global data, we find that flood-related deaths have decreased by over 99 percent since the peak of reported flood deaths in the 1930s.[34]

			Why is this the case? Once again, there are ignored but enormous climate mastery benefits of fossil fuels—in this case, flood mastery benefits that overwhelm natural flooding danger as well as any additional man-made danger.

			Contrary to the portrayal of the “natural” climate as a delicate nurturer with safe sea levels, most areas near an ocean, large sea, or river can be flooded due to dynamic changes in water levels. And when people are unempowered, their ability to produce any kind of flood-protection infrastrucure or to recover from floods is meager.

			In unempowered generations past, floods devastated people to an extent that is unimaginable in the unempowered world today.

			
				FIGURE 7.6 More Fossil-Fueled Development, Less Flood Danger
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					Sources: Scripps Institution of Oceanography; EM-DAT; World Bank Data; Maddison Project Database

				
			
			A flood that hit Europe in 1362 is estimated to have killed up to 100,000 people, and the central China flood of 1931 by some estimates took the lives of close to four million.[35]

			Here’s how a newspaper account described the China flood:

			
				For a distance of 1,000 miles the waters of this immense waterway have overflowed its banks and have inundated the country for a width of 50 miles, with the result that 31,000,000 people have been reduced to conditions verging on starvation. Their homes and crops have been destroyed. . . . Buildings have been undermined and are collapsing, killing the inmates.[36]

			

			That’s tens of millions of people being devastated to near starvation or actual starvation because of one flood.

			Such death and damage are inconceivable today because of the empowered world’s level of flood mastery, including its ability to provide relief to the unempowered world.

			The number one form of flood mastery is flood-protection infrastructure, which is produced by fossil-fueled machines and consists of many fossil-fueled machines.

			A prime example of such infrastructure is the Netherlands, which protects its people from floods despite being near or below sea level. Fifty percent of the Netherlands lies less than three feet above sea level, and roughly one eighth of the country is at an elevation below sea level—in some cases as much as twenty-two feet below sea level.[37] Today the Netherlands has flood-protection infrastructure consisting of thousands of miles of dikes, dams, and electronically operated storm walls and gates. Much of the system has been designed to withstand floods that have a probability of occurring once in ten thousand years.

			There is nothing stopping other nations from making such changes—except will and cost. The lower the cost of machine labor, the more easily nations around the world can build flood-protection systems.

			Today flood mastery is so powerful that over 100 million people live below the level of high tide in their area.[38]

			What about flood damage?

			Looking at the data in terms of wealth, damage from floods as a percentage of GDP in the U.S. has declined since the early twentieth century.[39]

			This declining flood damage is in spite of the usual drivers of increasing flood damage, rational and irrational.

			Much like individuals choose to live in more storm-prone areas, they also choose, often rationally, to live in more flood-prone areas (often the same areas).

			Many human beings love the water. (I am one of them.) The more resources we have, the more we can afford to live in an area that may be at risk of flood damage, because we know (a) we can avoid death through evacuation and (b) we can afford to rebuild.

			This has contributed to a dramatic increase in the number of people living in flood-prone areas.[40]

			
				FIGURE 7.7 Damage from Floods as a Percentage of GDP
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					Source: Updated from Downton, Miller, Pielke Jr (2005)

				
			
			Also contributing to the increase in people living in flood-prone areas are government flood insurance policies that make it nearly financially risk-free to live in flood-prone zones. If the government is going to bail us out from floods, it relieves us of responsibility for flood damage as well as governments of responsibility for planning and building proper flood-protection infrastructure.

			In spite of all these incentives to put more property in harm’s way, flood damage measured as a percentage of GDP is going down in the U.S. (one of the few places with reliable flood damage data), indicating that human beings are getting better at protecting their property as they get richer.

			The reality of flood danger today is that we’re so good at dealing with it that we can live below sea level and choose to live in the most flood-prone areas. That is the opposite of a “climate crisis.” It’s a climate renaissance.

			Given the ability of the empowered world to master floods to the point of living below sea level—an ability that can be used to help the unempowered world—sea level rises, to be truly problematic, let alone catastrophic, would have to be far, far larger and faster than anything we’ve experienced in the last 170 years of rising CO2 levels.

			Unlike some of the other hypothetical climate dangers, though, a truly rapid rise in sea level could overwhelm our current capabilities. For example, if Al Gore’s portrayal in An Inconvenient Truth of twenty-foot sea level rises happening on a timescale of decades was valid, that would be an overwhelming challenge for our current flood-mastery capabilities.

			So when looking at the climate impacts of rising CO2 levels in chapters 8 and 9, I will pay particular attention to whether there is any likelihood of this unprecedented increase in sea level rise—or whether claims of “catastrophic” sea level rises involve, not truly catastrophic rises, but rather once again denying the climate mastery abilities that already make it possible for humans to live below sea level.

			Recognizing Growing Mastery in a World of Climate Mastery Denial

			The purpose of this chapter is to understand the climate mastery abilities that will come with fossil fuels’ climate side-effects—so that we can understand to what extent any negative side-effects will be masterable. What we’ve seen so far with every type of climate danger is that contrary to our knowledge system’s portrayal of mastery, under the limp banner of “adaptation,” as a weak, already overwhelmed force, fossil-fueled climate mastery is an enormously powerful force that has overwhelmed massive natural climate danger as well as any man-made climate danger so far. Thus for any future climate dangers to cause anything resembling catastrophe would require negative climate impacts that were a complete difference in kind from anything that has occurred over the last 170 years of rising CO2 levels.

			To make things even better, on top of our ability to master every type of climate danger, there is another major form of climate mastery to keep in mind as we look at fossil fuels’ future climate impacts: our ability to master our location.

			Fossil fuels give us an unprecedented ability to choose where we live and thus choose our climate. In the past, changing locations was a long and perilous process. Today we can jump in a car or on a train or on an airplane at virtually a moment’s notice. And we’re not journeying into the unknown. We can research on the internet where we want to live, and we can visit different places in advance before deciding on a final destination.

			Even predictions of rapid climate change are made in terms of decades at minimum, not months or years, meaning that there is time to move if a given location faces significant new climate danger. And though it is somewhat costly when individuals and businesses move, it’s not some unprecedented type of cost. Populations are constantly moving for all sorts of reasons, including climate. Think of how rapidly modern cities have sprung up in places like China, or how between 1850 and 1950 America rapidly transformed from a rural population to an urban population while adding tens of millions of new people.[41]

			Thus, when considering the impact of rising CO2 levels from continuing fossil fuel use on climate, we must factor in not only the enormous, thus-far-overwhelming ability to master almost every existing climate on Earth—which I explained in the previous sections of this chapter—but also the climate mobility to move to any other climate on Earth over time.

			And we must also keep in mind that as fossil fuel use continues, fossil-fueled climate mastery will grow as more people will have more time and machine labor to develop even better forms of climate mastery and location mastery.

			One potential form of climate mastery that could completely counter truly dangerous rates of warming (if those actually occurred in the future) would be global climate-cooling technology—often referred to under the banner of “geoengineering.”

			One type of global climate-cooling technology being explored involves spraying into the upper atmosphere small particles that would slightly decrease the amount of sunlight reaching the Earth.

			This would mimic the cooling effect that we know a large volcanic eruption can have. For example, the Mount Pinatubo eruption of 1991 decreased the amount of sunlight reaching the Earth’s surface by 2.5 percent, with an estimated temporary decrease of 0.5°C over eighteen months. 0.5°C is equivalent to half the amount of total warming since 1850!

			Spraying small particles directly into the upper atmosphere would involve the same mechanism while avoiding air pollution. It would also be temporary and reversible (the particles dissipate after a period of time). And the cost of implementation would be very low. This is in contrast to the fossil fuel elimination policies advocated today, which would cause mass-death and destruction with no prospect of cooling the planet in the near future—only, if everyone self-destructively agreed to the policies, stopping the planet’s warming.

			The point of raising this kind of global cooling technology is not to advocate it—it would be justified only if there were indeed a severe global warming problem, and if the technology had been proven to work as intended—but to point out how powerful climate mastery can be.

			The enormous and growing power of fossil-fueled climate mastery is crucial context to keep in mind as we look at the future climate impacts of fossil fuels—especially crucial because our knowledge system is engaged in systematic climate mastery denial, to the point where we don’t notice the climate renaissance we’re in.

			We have seen over and over that our knowledge system trivializes, dismisses, and ultimately denies the overwhelming power that is fossil-fueled climate mastery.

			Climate mastery denial is so massive that the knowledge system frequently makes totally masterable hypothetical climate scenarios into catastrophes.

			Consider a much-publicized claim, which I first saw debunked by statistician Bjorn Lomborg, that “the science” shows that sea level rises will lead to 187 million homeless climate refugees.

			A popular story from 2019 about sea level rise told us, in the words of The Washington Post, that sea level rise “could be even worse than we’ve been led to expect.”[42] It was so bad it would make 187 million people homeless.

			Bloomberg News discussed cities “swallowed by the rising ocean.”[43]

			The bestseller The Uninhabitable Earth made much of this claim to argue that we need to rapidly eliminate fossil fuel use.

			The “basis” of these claims was a 2011 paper that claimed that if some extreme sea level–rise predictions came true, 187 million people would be forced to move if sea level rises were dramatic and if no one did anything to adapt to the sea level rises.

			The paper explicitly says, to its credit, that humans “adapt proactively” and “such adaptation can greatly reduce the possible impact.” When that happens, again as the paper itself says, “the problem of environmental refugees almost disappears.” It also notes that “the main consequence of a large rise in sea level is a larger investment in protection infrastructure.” And it explicitly says that “it is incorrect to automatically assume a global-scale population displacement owing to a large rise in sea level.”[44]

			The conclusion: under what are considered realistic adaptation assumptions, an extreme scenario of high sea level rise would mean 305,000 people forced to move in eighty years![45]

			As a point of comparison, every year 1.6 million Americans move abroad.[46]

			Thus, an objective reporting of the paper would have led to the headline, even highly speculative increases in sea levels will be little problem for an empowered world.

			Instead, trusted news institutions in our anti-impact knowledge system took the 187 million refugees number out of context and made it seem like scientific certainty—even though the authors clearly said, in effect, that this could not happen because people would adapt.

			Thus, a masterable hypothetical change became an overwhelming, catastrophic certainty.

			That catastrophic certainty, coupled with denial of all fossil fuels’ benefits, led to the 187 million refugees claim being coupled with calls for rapidly eliminating fossil fuels.

			The world, through this kind of climate mastery denial plus broader benefit denial of fossil fuels, is led to believe that it is safe to disempower people through fossil fuel elimination and unsafe to empower people through fossil fuel use.

			And climate mastery denial is practiced not just by the disseminators and evaluators of the knowledge system whom we interact with, such as trusted media sources and government spokespeople, but throughout the knowledge system. For example, the key role of synthesizing climate-related knowledge, led by the UN’s revered Intergovernmental Panel on Climate Change (IPCC), engages in major climate mastery denial. As one particularly damning piece of evidence, the IPCC’s multithousand-page assessment reports do not mention the fact that climate-related disaster deaths have been plummeting. This is exactly as much a failure as would be a report on vaccine side-effects that did not document the decline in infectious disease deaths due to vaccines.

			Before the modern, anti-impact environmental movement, leading thinkers recognized that climate is naturally dangerous—and that fossil fuels are a tool for climate protection and enhancement. For example, Ralph Waldo Emerson called coal “portable climate”:

			
				Every basket is power and civilization. For coal is a portable climate. It carries the heat of the tropics to Labrador and the polar circle; and it is the means of transporting itself whithersoever it is wanted.[47]

			

			Today’s anti-impact designated experts can’t—really, won’t—see the fossil-fueled climate mastery that Emerson could, even though it is far more potent today.

			Both the fact of enormous and growing fossil-fueled climate mastery and the fact of enormous and growing climate mastery denial are crucial pieces of context to consider as we evaluate the climate impacts of rising CO2 levels.

			The fact of enormous and growing fossil-fueled climate mastery means that anything short of a completely unprecedented negative climate impact—such as a rapid, unstoppable rise in temperatures, storms many times more powerful than today’s, and sea level rises measured in feet per decade—will be readily masterable with continuing fossil fuel use.

			The fact of enormous and growing climate mastery denial means that many, if not most, if not all, of our knowledge system’s claims of climate catastrophe or apocalypse will be based not on actual evidence of catastrophe or apocalypse but rather some predicted climate negative impact absent the enormous power of fossil-fueled climate mastery.

			With that context in mind, we are ready to look at the climate impacts of rising CO2 levels—and see whether there is actually something catastrophic or apocalyptic, or whether such claims are just another distortion by our anti-impact, climate mastery–denying knowledge system.
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			The Problem of Systemic Climate Distortion

			Understanding the Likely Climate Impacts of Rising CO2 Levels

			Here’s where we are.

			The purpose of this part of the book is to evaluate rising CO2 levels, the one and only side-effect of continuing fossil fuel use that could hypothetically justify restricting fossil fuel use going forward, in their full context from a human flourishing perspective. This includes factoring in three key variables.

			The first variable is the widely denied overall benefits of fossil fuels to human flourishing. As we saw in part 2, the ultra-cost-effective energy we get from fossil fuels is fundamental to the unnatural, amazing livability of our world, and not only irreplaceable in the coming decades by alternatives, but needed in growing quantities to make the world more livable for more people. This means that any negative climate impacts caused by fossil fuels would need to be truly catastrophic to justify any restriction of fossil fuel use, and truly apocalyptic to justify the guaranteed apocalypse of rapidly eliminating fossil fuel use.

			The second variable is the widely denied benefits of the fossil-fueled climate mastery that will come with rising CO2 levels, which can potentially neutralize and overwhelm any negative climate impacts. In the previous chapter we saw that these benefits are so enormous that no climate impacts resembling those of the last 170 years—which have themselves featured rising CO2 levels—could cause an increasingly empowered world serious problems.

			For future CO2 levels to be catastrophic, let alone apocalyptic, would require a completely different kind of climate impact from future CO2 level rises, such as a rapid, accelerating, and unstoppable rise in temperatures, storms with multiple times the power of history’s worst storms, and sea level rises of feet per decade.

			Which brings us to the third variable and the subject of this chapter and the next: the climate impacts of rising CO2 levels understood from a human flourishing perspective—including negative, neutral, and positive impacts. We want to understand these impacts, including, above all, whether any of them rise to the completely unprecedented level that would make us consider restricting the use of fossil fuels and therefore doing guaranteed damage to the livability of our world.

			(Note: As I mentioned in the previous chapter, throughout this book I am referring to “rising CO2 levels” as a catchall for all of fossil fuels’ side-effects related to “greenhouse gases” that have a warming impact on the atmosphere. The reason is that CO2 is overwhelmingly the most significant greenhouse gas emitted by fossil fuels; for example, it lasts far longer in the atmosphere than methane does and is emitted in so much greater quantities than methane that it is universally acknowledged to have a much greater warming impact.)

			Understanding the climate impacts of rising CO2 levels means answering the question: What will be the likely impacts of rising CO2 levels on the global climate system from a human flourishing perspective?

			To communicate the full meaning of this question, let me ask it in a more elaborate form.

			
				As CO2 in the atmosphere rises to different levels due to human CO2 emissions, what impacts are likely to occur on (1) temperatures around the world, (2) precipitation patterns around the world, and (3) sea levels around the world? And how will those changes impact derivative climate-related phenomena such as drought (affected by temperatures and precipitation patterns), wildfire conditions (affected by temperatures and precipitation patterns), and flooding (affected by sea levels and precipitation patterns)?

				Additionally, how will rising CO2 levels impact plant life and oceans (e.g., “ocean acidification”)? These are not strictly “climate impacts,” but they are potentially significant environmental impacts related to rising CO2 levels. For efficiency I am including them when I use the summary term “climate impacts.”

				Finally, are there any other significant environmental impacts of rising CO2 levels, such as the potential for mass species extinctions that we hear about?

			

			All of the above I include under: What will be the likely impacts of rising CO2 levels on the global climate system?

			It’s important to emphasize the “likely” in this question, which I have included because it is not reasonable given current understanding of climate to expect certainty in predictions.

			With some predictive questions, certainty is possible—namely those questions where experts fully understand and can quantify the crucial cause-and-effect relationships involved.

			For example, if rocket scientists are all given a certain set of parameters under which a rocket launches from Earth, they will all come up with the same prediction of its basic trajectory. This is because the physics of rocket trajectories are well-known, confirmed by real-world experiment after real-world experiment.

			Ideally, the state of climate science and climate prediction would be such that we could get certainty, based on precisely understood mechanisms of cause and effect, about what specific climate impacts will occur at what points on the trajectory of CO2 level rises.

			Unfortunately, for climate prediction, this is not the case today.

			The chief reason is that the global climate system is, to put it mildly, highly complex—incomparably more complex than a rocket launch. The climate conditions in any given area at any moment and over time are impacted by many, many variables that are not fully understood and/or quantifiable, including the complex interactions of clouds with the light from the sun and infrared radiation from the Earth’s surface, the large energy buffers that the oceans provide, the sun’s particle wind, the Earth’s wobble, changes in water vapor, ozone levels, albedo (the reflectivity of the Earth’s surface), cosmic rays, the state of plant life, ocean currents, the activity of volcanoes, and, of course, the levels of CO2 and other greenhouse gases.

			These mechanisms and how they interrelate are simply not well-enough understood at this stage of knowledge to make climate predictions with certainty.

			Another obstacle to a precise understanding of how CO2 impacts climate is the relatively low quality of data that scientists have to work with.

			If climate scientists knew with precision what temperature and precipitation have been in every location going back hundreds of millions of years, along with what exactly the states of all the variables impacting climate, including CO2, have been, they would be in a strong position to understand and quantify how exactly CO2 impacts climate.

			But our historical data about temperatures and precipitation patterns, among other things, is quite limited.

			Take the question of the average temperature of the Earth. The two main ways of estimating this today are (1) attempting to take a representative sample of surface thermometers around the globe and (2) using satellites to measure a certain section of the atmosphere—the “lower troposphere.”

			But for even the last hundred years, let alone before that, there has been a very limited thermometer presence in much of the world. (The U.S. has by far the best record.)

			Comprehensive global temperature data from satellites exists only for the period since 1979.

			We have other ways of determining past temperatures, such as using tree rings, but these have nowhere near the precision of thermometers or satellites—and even thermometers and satellites have precision issues.

			The lack of quality historical climate data makes it difficult to understand with precision how the variable of CO2 (or any other variable) has functioned in the past in relation to other variables.

			The difficulties of climate prediction do not mean that nothing of predictive significance is knowable—far from it. There is much known about the physics of climate, including CO2, and it is possible to discern signal from noise even with imperfect data.

			What the difficulties of climate prediction do mean is that we should look for “likely,” not “certain,” answers, and we should recognize that responsible climate predictors will acknowledge areas of ignorance and uncertainty.

			The final aspect of the question “What are the likely impacts of rising CO2 levels on the global climate system from a human flourishing perspective?” is the human flourishing perspective. We need to reject the anti-impact framework’s approach of treating all climate impact as intrinsically negative because it violates the standard of eliminating human impact, and instead, using the human flourishing standard, be open to and look for not only negative impacts but also positive and neutral ones.

			Now that I’ve explained the key question for understanding fossil fuels’ climate impacts—What are the likely impacts of rising CO2 levels on the global climate system from a human flourishing perspective?—let me turn to the first question we need to answer in order to answer it: Where do we get the necessary expert knowledge?

			How (Un)Trustworthy Is the Modern Climate Knowledge System?

			To the extent it is possible to predict the climate impacts of rising CO2 levels, such a prediction requires expert, specialized knowledge that can be acquired only by subject-matter experts with years of study.

			How do we get that knowledge?

			As I’ve discussed throughout this book, we are supposed to get such knowledge from our knowledge system—the set of institutions and people we rely on to research, synthesize, disseminate, and evaluate what is true.

			But as we have seen over and over, the mainstream knowledge system, especially its disseminators and evaluators, is fundamentally distorted by the anti-impact framework, which causes it to consistently ignore fossil fuels’ fundamental benefits to human flourishing and to catastrophize fossil fuels’ thus far masterable side-effects. Its catastrophizing includes, as we saw in chapter 2 and chapter 4, wildly and negatively distorting the various environmental side-effects of fossil fuels—including by elevating the minority of specialists with the most extreme negative views to the status of designated experts. And in the previous chapter we saw pervasive climate mastery denial that makes all catastrophe predictions we hear from our knowledge system suspect.

			Everything we’ve learned about the nature and track record of the mainstream knowledge system should lead us to be at minimum skeptical of what any given disseminator (such as The New York Times) says about the climate impacts of rising CO2 levels.

			On the other hand, there seem to be other factors that make at least significant portions of our knowledge system trustworthy about the climate impacts of rising CO2 levels.

			One is that the modern climate knowledge system in particular has many of the trappings of a properly functioning knowledge system.

			The modern climate knowledge system draws upon research institutions around the world that are supposedly engaging in unbiased climate research.

			To synthesize that research, the United Nations Intergovernmental Panel on Climate Change (IPCC) reviews the state of climate research every six or seven years or so and synthesizes the findings, including the probability of various outcomes. In the U.S. we also have the National Climate Assessment, which synthesizes the findings that are most relevant to the U.S.

			These assessment organizations issue detailed reports as well as summaries (such as the IPCC Summary for Policymakers).

			Thus it’s reasonable to expect that even if The New York Times will not properly disseminate the best knowledge on the climate impacts of rising CO2 levels, other forms of dissemination—such as the IPCC Summary for Policymakers and the public claims of other scientific organizations—will.

			And given that virtually every science-related institution we come into contact with says that the climate impacts of rising CO2 levels are extremely negative, it’s reasonable to expect that this general narrative is very likely to be true—even if we grant that it is also likely to be often overstated.

			A final reason to have basic confidence in much of our climate knowledge system and what we hear from it is the seeming lack of widespread dissension by researchers. If our knowledge system were distorting the science of CO2’s climate impacts in the same way it has done so in the past with CO2 and other side-effects of fossil fuels, wouldn’t many researchers in the field speak up and protest? And wouldn’t we know about them?

			But as reasonable as it is to expect our climate knowledge system to be good overall and accurate on questions of science, this is demonstrably not the case.

			Just as the anti-impact framework caused our knowledge system’s track record of catastrophizing, including wildly negative distortions of the relevant science, so it is demonstrably distorting science today throughout the climate knowledge system.

			In the next sections I will document massive, system-wide distortions in the climate knowledge system’s evaluation of CO2’s climate impacts—including distortions of research, of synthesis, and of dissemination.

			These distortions fall into two major categories: the “CO2 benefit denial” distortion and the “deliberate overstatement” distortion.

			The “CO2 Benefit Denial” Distortion

			In chapter 7 we saw over and over how our knowledge system engages in climate mastery denial: denying that empowered human beings can produce highly effective climate protections that can overcome all kinds of climate dangers.

			This is one example of a broader phenomenon, the “benefit denial” distortion I documented in chapters 1 through 4—denying the benefits of something and focusing only on its negative side-effects, which we have seen our knowledge system and designated experts do with all the benefits of fossil fuels.

			The benefit denial distortion applies not only to the denied benefits of fossil fuels, including climate mastery benefits, but also to the widely denied beneficial impacts of rising CO2 levels themselves.

			CO2 is both a warming gas and a fertilizing gas.

			One minute of commonsense thinking about the effects of rising levels of such a gas should lead to the expectation that it will have at least some significant positive impacts—namely, some beneficial warming in dangerously cold conditions and some beneficial plant growth, including crop growth, from an atmosphere with more plant food.

			And yet our knowledge system fails to seriously consider these benefits of CO2.

			I don’t merely mean that knowledge-dissemination institutions like The New York Times or The Washington Post fail to.

			I mean that the entire system, from research funding to synthesis by the IPCC to dissemination by The New York Times, fails to.

			The most egregious instance of systemic “CO2 benefit denial” is with regard to the well-established “fertilizer effect.”

			It has been well-established that when you increase the amount of CO2 in the atmosphere, as happens when we burn fossil fuels, plants grow more because CO2 is plant food.

			As of 2021, we have CO2 levels at 420 parts per million (ppm), or 0.042 percent of the atmosphere.

			At 120 to 150 ppm CO2, most plants die. Since ultimately all animals live on plants (carnivores live on herbivores), CO2 levels that low are apocalyptic—and today’s CO2 levels are quite low from a plant-preference perspective.

			All things being equal, more CO2 is better for plants, well into the thousands of parts per million.

			Numerous experiments in controlled conditions—where everything is held constant except CO2—have convincingly demonstrated that more CO2 means more plant growth.[1]

			Indeed, greenhouse growers who pay money to triple the amount of CO2 in the air to improve food output run such experiments every day.

			Scientists Sherwood Idso and Craig Idso have documented increases in crop yield when crucial crops were exposed to 300 ppm more CO2 than is in the atmosphere.

			
				FIGURE 8.1 The Fertilizer Effect in Action
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					Photograph courtesy of Craig Idso, Center for the Study of Carbon Dioxide and Global Change

				
			
			The above image, featuring Sherwood Idso documenting what happens to the same plant with different amounts of CO2 surrounding it, is a powerful illustration of how significantly additional CO2 in the atmosphere can aid plant growth.

			The fertilizer effect has been shown not only in controlled experiments but also in very clear “global greening” as CO2 levels have risen. In the last two decades alone, the world has added additional green areas equivalent to the size of all the Amazon’s rainforests.[2]

			Even if the benefits of “global greening” from rising CO2 levels are outweighed by negatives, they have clearly still had massive positive impacts, including likely trillions of dollars’ worth of crop-growth benefits. Those positive impacts certainly deserve extensive study and dissemination.

			FIGURE 8.2 More CO2, More Plant Growth
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			Source: CO2 Science Plant Growth Database

			And yet these extremely positive plant-growth effects of CO2 are systemically denied by our knowledge system—including at the root of our knowledge system: decisions about research.

			The legendary late physicist Freeman Dyson tells a story about how the U.S. government, from the beginning of its research on CO2, has been disinterested in the plant impacts of CO2.

			
				In the year 1978, the United States Department of Energy drew up a “Comprehensive Plan for Carbon Dioxide Effects Research and Assessment,” which fixed the agenda of official discussions of carbon dioxide for the next 37 years. I wrote in a memorandum protesting against the plan:

				“The direct effects of carbon dioxide increase on plant growth and interspecific competition receive little attention. The plan is drawn up as if climatic change were the only serious effect of carbon dioxide on human activities. . . . In a comparison of the non-climatic with the climatic effects of carbon dioxide, the non-climatic effects may be: (1) more certain, (2) more immediate, (3) easier to observe, and (4) potentially at least as serious.

				“ . . . Our research plan should address these issues directly, not as a mere side-line to climatic studies.”

				My protest received no attention and the Comprehensive Plan prevailed. As a result, the public perception of carbon dioxide has been dominated by the computer climate-model experts who designed the plan.[3]

			

			Dyson’s experience is a microcosm of a broader phenomenon: funding is almost exclusively given to research that will show negative, preferably extremely negative, impacts of CO2.

			Most scientific research today is funded by governments.

			To justify this research, the officials running the government must believe that the research has value to voters or to their own agendas.

			And the values of voters and elected officials are heavily influenced by the anti-impact framework, which leads them to be morally uncomfortable with climate impact and to expect disaster.

			Historically, government officials have found value in researching CO2 with the expectation that it would be a crisis that would require massive government intervention to “save the planet.” They have found little value in researching, let alone publicizing, positive impacts of CO2. This is even more so the case today given a massive environmental activist and “green energy” lobby whose subsidized and mandated existence depends on CO2 having catastrophic climate impacts.

			Thus there is a tendency to fund negative research about the impacts of CO2—and not to fund positive or neutral research.

			The negatively distorted funding of research in the mainstream knowledge system leads to benefit denial, as well as overstatement of negatives (which I’ll discuss in the next section), even if everyone funded is 100 percent honest, because there is an absence of the honest people who would have studied the beneficial impacts of CO2 or had less negative views of the negatives of CO2. (As we’ll see in the next section, unfortunately there is nothing resembling 100 percent honesty when it comes to the negatives of rising CO2 levels.)

			And when research is distorted to ignore the benefits of fossil fuels, the rest of the knowledge system will follow—including synthesis, where the IPCC downplays the extremely significant potential of global greening for human flourishing, and dissemination, where the IPCC’s latest Summary for Policymakers doesn’t even mention the benefits of greening at all.[4]

			The benefit-denial distortion also exists with regard to the benefits of warming from rising CO2 levels.

			Historically most human beings have wanted the world to be a warmer place.

			As we’ll see in the next chapter, warming from CO2 is supposed to make the world warmer (a) in Northern latitudes (i.e., very cold places), (b) in winters more than in summers (i.e., when people usually want it to be warmer), and (c) at night more than during the day (i.e., again, when people usually want it to be warmer).

			As we would expect warming to challenge us with more heat waves, we’d also expect it to benefit us with fewer cold-related problems—and remember that cold-related deaths today are many times more frequent than heat-related deaths.

			While today, under the influence of the anti-impact framework, we automatically regard human-induced warming as bad, this was not the attitude of scientists and other leading thinkers when the “greenhouse effect” was discovered. One of the discoverers of the effect, Svante Arrhenius, suggested that increased CO2 emissions would be an extremely beneficial by-product of energy use because they would warm up some of the coldest areas of the world, leading to enormous, previously-undreamt-of agricultural benefits. In 1896 he said: “By the influence of the increasing percentage of carbonic acid in the atmosphere, we may hope to enjoy ages with more equable and better climates, especially as regards the colder regions of the earth, ages when the earth will bring forth much more abundant crops than at present, for the benefit of rapidly propagating mankind.”[5]

			A 1913 article expanded on Arrhenius’s optimism:

			
				With the carbon dioxide increased from two and one-half to three times, the temperature of the whole world will be raised 3 to 9 degrees centigrade—and Greenland will have a good climate for farming. All the good soil of Canada will be in as temperate a climate as that now enjoyed by Missouri. Corn will be grown in the Peace River Valley. Oranges will be an orchard fruit in Arkansas and Virginia. The suburban residents of Chicago may literally sit under their own fig trees and scuppernong grape arbors. Cotton will be a staple crop in Iowa. Bananas will fringe the shores of the Gulf. Siberia will become the greatest farming country in the world.[6]

			

			Note that the amount of warming projected here, 3–9°C, is three to nine times what has occurred so far—and there was still optimism!

			The point here is not that warming is necessarily overall good, as we must consider heat waves and especially rising sea levels. But there are massive amounts of good from warming that must be considered.

			Our climate knowledge system does not seriously consider them. The benefits of warming are a very rare subject for climate research, almost completely ignored by IPCC synthesis reports, and completely ignored by IPCC Summaries for Policymakers as well as most other disseminators of climate “knowledge.”

			A climate knowledge system that denies the possibility of the massive plant-growth and warming benefits of CO2 is a system that cannot be trusted.

			The root of our climate knowledge system’s CO2 benefit denial is, of course, the anti-impact framework. On the anti-impact framework, which considers all significant human impact intrinsically immoral (on the goal of eliminating human impact) and inevitably self-destructive (on the delicate nurturer assumption), CO2 emissions are invariably treated as intrinsically immoral and inevitably self-destructive—something from which there can be no real benefits.

			And just as it always has, the anti-impact framework drives not just the systemic denial of positives but also the systemic overstatement of negatives.

			The “Deliberate Overstatement” Distortion

			If the anti-impact framework is driving our climate knowledge system to deny the beneficial climate impacts of fossil fuels, there is every reason to believe it is also driving the climate knowledge system to overstate the negative climate impacts of fossil fuels.

			In chapter 2 we saw how designated climate experts in decades past not only denied climate mastery but also wildly overstated the warming and sea-level-rise impacts of rising CO2 levels.

			Is such overstatement happening today?

			In many situations, particularly those where the distortion toward overstatement is not known to the person distorting it, this is difficult to know. For example, how can we know if the anti-impact framework’s delicate nurturer assumption is causing a given climate modeler to unknowingly make a “hotter” model than they would if they were on the human flourishing framework’s wild potential premise?

			But while unknowing overstatement is hard to detect, there is abundant, documented deliberate overstatement throughout our climate knowledge system.

			In this section I will document four forms of deliberate overstatement that dramatically and negatively distort our knowledge system’s assessment of the climate impacts of rising CO2 levels:

			
					
					Punishment of climate catastrophe skepticism

				

					
					Equation of consensus on some climate impact with consensus on massively negative climate impact (the 97 percent fallacy)

				

					
					Deliberately overstated report summaries

				

					
					Deliberate overstatement by designated experts for effect

				

			

			Punishment of Climate Catastrophe Skepticism

			A driver of deliberate overstatement throughout the mainstream climate knowledge system, from research to synthesis to dissemination, is the punishment of so-called “climate change skeptics”—who are actually skeptics of climate catastrophe.

			This punishment is inherent in the very composition of climate science today, which is overwhelmingly funded by governments participating in the IPCC—whose entire purpose is to document negative climate impacts of CO2 as a basis for significant global political action.

			What happens to those who think that CO2’s impacts are not significant enough to warrant restrictions on fossil fuels, let alone those who think they are net positive?

			Such people are regarded as derailing the crucial goal of making the public aware of climate catastrophe and driving action. And they are treated accordingly, being smeared publicly while privately being denied funding and promotions.

			Many eminent climate scientists have been publicly smeared as “climate change skeptics” or even “climate change deniers” even though they think the evidence shows that CO2 has a warming impact on climate—they just think the negativity of that impact is severely overstated and/or the accompanying benefits of fossil fuels are severely understated.

			These “climate change skeptics” include:

			
					
					Richard Lindzen, an award-winning climate scientist who, before he became controversial, was regarded as a brilliant mind in the field. Lindzen believes in a mild warming impact. In 2016 he said: “All scientists agree it’s probably warmer now than it was at the end of the Little Ice Age. Almost all scientists agree that if you add CO2, you will have some warming. Maybe very little warming. But it is propaganda to translate that into: it is dangerous and we must reduce CO2.”[7]

				

					
					Judith Curry, another award-winning climate scientist, long based at Georgia Tech, who retired in 2017 from her tenured professorship, explaining: “A deciding factor was that I no longer know what to say to students and postdocs regarding how to navigate the CRAZINESS in the field of climate science. Research and other professional activities are professionally rewarded only if they are channeled in certain directions approved by a politicized academic establishment—funding, ease of getting your papers published, getting hired in prestigious positions, appointments to prestigious committees and boards, professional recognition, etc.”[8]

				

					
					Patrick Michaels, another award-winning climate scientist, who was a longtime research professor at the University of Virginia and past president of the American Association of State Climatologists. Michaels, who has written extensively about his view that fossil fuels cause “lukewarming”—slow, mild warming—has nonetheless been widely attacked as a “denier.”

				

			

			Publicly we see punishment of questioning climate catastrophe in the form of smearing. But privately, as Curry’s comment illustrates, it takes the form of lack of funding and promotion.

			In a climate knowledge system where debate is discouraged, voicing a non-catastrophist view, let alone doing research that leads to non-catastrophist conclusions, can lead to the loss of a job or research funding.

			This leads to a climate knowledge system that by its nature deliberately overstates what researchers actually think about the negative climate impacts of rising CO2 levels. Those who believe they are less negative (or nonnegative) are driven out or have their views suppressed.

			To make matters worse, those who remain have their views overstated by several other distortions.

			Equation of Consensus on Some Climate Impact with Consensus on Massively Negative Climate Impact (the 97 Percent Fallacy)

			Evaluating the likely climate impacts of rising CO2 levels from a human flourishing perspective requires precision about how significant different positive and negative impacts are expected to be.

			For example, there is an enormous difference between the prediction that rising CO2 will have some mild warming impact (which could be a combination of positive and negative) and the prediction that rising CO2 will have massively negative climate impacts, such as rapid rises in sea levels.

			Unfortunately, many of our institutions and designated experts try to drive action against fossil fuels by equating a mostly real consensus on some climate impact with a nonexistent consensus on massively negative climate impact.

			The most prominent form of this device is the widespread, deliberately vague claim that “97 percent of climate scientists agree that climate change is real.”

			The basis of such claims are surveys of the field of climate science, such as looking at a large collection of papers in the field and quantifying how many explicitly or implicitly claim that human beings are having some sort of impact on climate.

			The key thing to note here is that in no case do these surveys find widespread agreement on massively negative impact. The surveys either agree on some unspecified impact or, at most, attribute rising CO2 levels so far as the “main” cause (over 50 percent) of the mild 1°C warming we have experienced to date.

			But when the surveys are reported and cited, they are used to claim that 97 percent of climate scientists agree that fossil fuels will have a massively negative climate impact.

			Consider the use of the “97 percent” refrain by current climate envoy and former secretary of state John Kerry in a landmark speech discouraging the people of Indonesia from using fossil fuels—even though they have experienced a major increase in prosperity driven by increasing use of fossil fuels:

			
				The science of climate change is leaping out at us like a scene from a 3D movie. It’s warning us; it’s compelling us to act. And let there be no doubt in anybody’s mind that the science is absolutely certain. It’s something that we understand with absolute assurance of the veracity of that science. . . . Well, 97 percent of climate scientists have confirmed that climate change is happening and that human activity is responsible. These scientists agree on the causes of these changes and they agree on the potential effects. . . . They agree that, if we continue to go down the same path that we are going down today, the world as we know it will change—and it will change dramatically for the worse.[9]

			

			Note how Kerry goes from “97 percent of climate scientists have confirmed that climate change is happening and that human activity is responsible” to “they agree that, if we continue to go down the same path that we are going down today, the world as we know it will change—and it will change dramatically for the worse.”

			Kerry is pulling a bait and switch—using agreement about some climate impact from rising CO2 levels to gain false authority for his claim of massively negative climate impact from rising CO2 levels—and on top of that, false authority for the anti-fossil fuel policies he wants to pass at home and abroad, which 97 percent of climate scientists certainly never endorsed.

			(While it is beyond the scope of this book, there are numerous other misrepresentations involved in claims about 97 percent of climate scientists—claims that have led many scientists lumped into the 97 percent category to publicly reject their classification.)[10]

			Equating consensus on some climate impact with consensus on massively negative climate impact is an egregious form of deliberate overstatement. It gives us a totally overstated negative impression about what most climate scientists actually think.

			It is yet another reason why our climate knowledge system by its nature overstates the negative climate impacts of rising CO2 levels.

			Deliberately Overstated Report Summaries

			Another clearly documented example of deliberate overstatement by our knowledge system is the practice of deliberately overstating the negative findings of climate impact synthesis reports via deliberately overstated summaries.

			The most important example of this is the Summary for Policymakers of the lengthy “Assessment Reports” by the IPCC.

			As I have said, I think the IPCC is a fundamentally biased organization that is systematically committed to catastrophizing fossil fuels—ignoring the benefits of fossil fuels and wildly overstating the negative side-effects.

			Some of this catastrophizing exists at the research phase—such as the benefit denial and the punishment of climate-catastrophe skeptics that I documented earlier—and much of it exists at the synthesis phase, when its reports totally ignore the benefits, including climate mastery benefits, of fossil fuels.

			Further catastrophizing occurs in disseminating the findings of the reports to the general public, which is done in a manner that wildly distorts what even the biased reports say.

			One of the key mechanisms of distortion is the IPCC’s Summary for Policymakers, which is used to identify takeaways from the multithousand-page reports that almost no one reads.

			Numerous participants in the assessment reports have complained over the years that these summaries are wild overstatements of the reports’ negative conclusions.

			One such person is the prominent climate economist Richard Tol, whose saga with the IPCC has been thoroughly examined by energy and environment expert Michael Shellenberger.

			Tol, Shellenberger explains, was charged with drafting a Summary for Policymakers. The summary initially emphasized the need for economic development in poor countries, but this was nixed because of European nations’ and more broadly the IPCC’s focus on reducing greenhouse gas emissions.

			
				Tol said that the primary message of an earlier draft of the Summary was . . . “Many of the more worrying impacts of climate change are really symptoms of mismanagement and underdevelopment.” But representatives from European nations wanted the report’s focus to be on emissions reductions, not economic development. “IPCC is partly a scientific organisation and partly a political organisation,” Tol explained. As a “political organisation, its job is to justify greenhouse gas emission reduction.” The Summary was written during a weeklong meeting in Yokohama, Japan. “Some of these delegates are scholars, others are not,” Tol explained. “The Irish delegate, for instance, thinks that unmitigated climate change would put us on a ‘highway to hell,’ referring, I believe, to an AC/DC song rather than a learned paper.”

			

			The final product was one that Tol found to be completely overstated, leading to his resignation.

			
				Two years later, despite Tol’s protests, IPCC approved a Summary for Policymakers that was far more apocalyptic than the science warranted. “The IPCC shifted from . . . ‘Not without risk, but manageable,’ to ‘We’re all gonna die,’ ” explained Tol. It was a shift, he said, “from what I think is a relatively accurate assessment of recent developments in literature to . . . the Four Horsemen of the Apocalypse. . . . Pestilence, Death, Famine and War were all there.” . . .

				In response to the IPCC’s decision to let the exaggerators write the Summary for Policymakers, Tol resigned. “I simply thought it was incredible,” he said. “I told Chris Field, the chairman, about this, and I quietly withdrew.”[11]

			

			When our climate knowledge system summarizes the already-biased syntheses of already-biased research to become even more biased, it should lose all credibility.

			Deliberate Overstatement by Designated Experts for Effect

			The final deliberate-overstatement practice I want to cover is deliberate overstatement by specialists, including scientists, for effect.

			In 1996, Stanford climate scientist Stephen Schneider wrote an influential paper about the ethics of exaggerating the evidence for catastrophic climate change, including the following passage:

			
				On the one hand, as scientists we are ethically bound to the scientific method, in effect promising to tell the truth, the whole truth, and nothing but—which means that we must include all the doubts, the caveats, the ifs, ands, and buts. On the other hand, we are not just scientists but human beings as well. And like most people we’d like to see the world a better place, which in this context translates into our working to reduce the risk of potentially disastrous climate change. To do that we need to get some broad based support, to capture the public’s imagination. That, of course, entails getting loads of media coverage. So we have to offer up scary scenarios, make simplified, dramatic statements, and make little mention of any doubts we might have. This “double ethical bind” we frequently find ourselves in cannot be solved by any formula. Each of us has to decide what the right balance is between being effective and being honest. I hope that means being both.[12]

			

			I disagree entirely that scientists need “to decide what the right balance is between being effective and being honest,” with effectiveness including “simplified, dramatic statements” and “little mention of any doubts we might have.”

			What Schneider is advocating as effectiveness is scientists deliberately overstating what they believe to be true—which means deliberately misleading the public toward decisions that will lead to improper, deadly restrictions on fossil fuels.

			But for Schneider and others on the anti-impact framework, there is no such phenomenon as improper restrictions on fossil fuels, because they deny the positive value of fossil fuels. If there is no positive value to fossil fuels, why not overstate negatives and get people to do the right thing? It’s worth it to breach professional ethics if you’re “saving the planet”—that is, saving the planet from what you regard as the evil of fossil fuels’ impact.

			This is the attitude of Paul Ehrlich, who writes: “Scientists need to be direct and succinct when dealing with the electronic media. One could talk for hours about the uncertainties associated with global warming. But a statement like ‘Pumping greenhouse gases into the atmosphere could lead to large-scale food shortages’ is entirely accurate scientifically and will catch the public’s attention.”[13] Is such a statement “entirely accurate scientifically”? What about the fact that were it not for the fuels that necessarily emit greenhouse gases, and were it not for the fact that Ehrlich’s proposals to rapidly eliminate them were not followed, millions or even billions would have died of starvation?

			All of these forms of deliberate overstatement by the mainstream climate knowledge system raise the question: Why isn’t there a widespread revolt among the many researchers who know that the mainstream climate knowledge system is deliberately overstating the negative impacts of rising CO2 levels?

			Two related reasons: the anti-impact framework and the ignorance about energy’s value that the anti-impact framework has led to.

			Most scientists have absorbed the anti-impact framework to a significant degree, so it seems proper to have an overriding moral focus on reducing human impact on climate—without much thought about what harm that does to human flourishing. And because the anti-impact framework leads to a knowledge system that keeps everyone ignorant of the benefits of fossil fuels, including their climate mastery benefits, restricting or eliminating fossil fuel use seems like a costless goal.

			Thus certain designated experts’ deliberate overstatement for effect is not viewed as deadly dishonesty that could disempower billions—it is viewed as ethically distasteful overstatement with the noble goal of getting rid of CO2 emissions. Ditto for deliberately overstated report summaries or “97 percent of climate scientists agree” claims.

			If someone is overstating reality to do the “right” thing, why risk your status to challenge them? Most researchers cannot think of a reason to do so—but I hope that those who read this book now realize there is an urgent, life-or-death reason to do so, because the benefits of fossil fuels are fundamental to the livability of our planet.

			

			—

			The four forms of deliberate distortion, plus CO2 benefit denial, plus climate mastery denial, mean that our climate knowledge system cannot be trusted. There are not just a few problems, there is systemic climate distortion.

			This has two implications.

			The first is that there is every reason to suspect that claims of climate catastrophe, let alone apocalypse, are not scientific but rather framework-driven catastrophizing: falsely predicting that a side-effect will be catastrophic by wildly overstating its negativity and by ignoring our ability to master it.

			The second is that if we want to have a real understanding of the climate impacts of rising CO2 levels, especially whether there are likely to be potentially catastrophic impacts, we must reject the existing channels of the mainstream climate knowledge system and find genuine sources of expert knowledge that are minimally distorted by the anti-impact framework.

			How do we do this?

			Finding the Full Range of Minimally Distorted Expert Assessments

			In my view the best way to find genuine sources of expert climate knowledge, minimally distorted by the anti-impact framework, is to seek out the mainstream and nonmainstream expert sources that are under the least pressure to deliberately distort science to achieve anti-fossil fuel goals.

			One less distorted mainstream source is certain portions of the IPCC assessment reports. I say “certain portions” because the overall approach of those reports, let alone the deliberately dishonest summaries, is driven by the anti-impact framework.

			However, the sections of IPCC reports that deal with more delimited scientific questions, particularly where there is no prediction involved—such as the trend of precipitation in one area or another over a certain time period—are much more objective than the public summaries of them.

			And they have the benefit of referencing a wide range of papers and scholars from different subspecializations of climate science.

			Another valuable source of less-distorted mainstream climate expertise is textbooks, under which I include literal textbooks as well as other nonadvocacy materials.

			While the thinking and communication of authors are very likely to be somewhat distorted by the anti-impact framework, authors at least attempt to explain issues with precision, including to explain what degrees of confidence there are in various claims.

			Together, selections from IPCC reports and textbooks give, I believe, a relatively realistic sense of what those in mainstream research institutions think—certainly an incomparably better sense than mainstream media institutions or IPCC summaries for policymakers.

			What about the genuine expert views that have been excluded from the mainstream knowledge system?

			Understanding these requires a different, complementary approach: reading the work of highly trained climate scientists who are considered outsiders or “skeptics.”

			I stress “highly trained” because there is a real danger when reading challenges to the mainstream that one will be taken in by “skeptics” who have superficial knowledge of the field.

			One check against this is to read challenges to catastrophism from those who are or have in the past been acknowledged as highly knowledgeable about climate science. For example, the aforementioned Richard Lindzen, Judith Curry, and Patrick Michaels fall into this category.

			Reading the less-distorted mainstream materials plus the most informed challenges to the mainstream gives us the range of minimally distorted positions that exist on the climate impacts of rising CO2 levels—something the mainstream climate knowledge system fails to do.

			An enormous aid to understanding the range of positions, as well as to assessing which ones are most likely to be right, is exposing ourselves to as much debate as possible among the different positions.

			Witnessing debate among knowledgeable specialists is one of the most powerful tools that outsiders to a field have to evaluate the comparative merits of positions within that field.

			One benefit of debate is that the more specialists explain their disagreements with one another, the easier it is to identify areas of general agreement—such as the point that the greenhouse effect of CO2, as I will explain in the next chapter, is a diminishing, not accelerating, effect that becomes weaker for every additional molecule of CO2.

			A second benefit of debate is that the more specialists explain their disagreements with one another, the more pieces of context emerge that might not emerge from just one perspective. For example, reading arguments from the critics of climate models exposed me to some of the limitations of those models, while reading arguments from the proponents of those models exposed me to arguments for their efficacy that many critics don’t engage.

			A third benefit of debate is that the more specialists explain their disagreements with one another, the easier it is to see differences in the quality of arguments—including where the quality is affected by different operating frameworks.

			While our knowledge system systematically discourages debate by punishing “skeptics,” it does not totally stop it.

			Occasionally there are actual debates between significantly different positions, which reveal a lot. Often these are available on YouTube. I find these valuable to watch to get a sense of how the different positions actually hold up under pressure.

			Beyond literal debates there are several forms of quasi-debate that are valuable to witness.

			One form of quasi-debate is blogging. Often what happens is that a prominent non-catastrophist, such as Judith Curry, will post something (her blog is Climate Etc.), and if it becomes widely read enough, it may elicit a response from the borderline-catastrophist blog RealClimate.

			Another form of quasi-debate is competing critical articles from different positions about other positions. For example, RealClimate will post criticisms of “skeptic” views and Watts Up with That? will post criticisms of catastrophist views.

			Once we have the range of minimally distorted expert positions, including debates among the positions where possible, we have the raw material to come to an informed conclusion about the likely impacts of rising CO2 levels.

			The next step is to assess the raw material as accurately as possible to get the best sense of the truth.

			Questions and Standards for Assessing Climate Claims

			Finding the range of minimally distorted expert positions is key to answering the question: What are the likely impacts of rising CO2 levels on the global climate system from a human flourishing perspective?

			But it is not enough. Knowing the range of views is not the same as knowing the likely impacts, because we need some way of knowing which views are likely to be right and which are likely to be significant distortions of reality.

			To identify which views are most likely to be right, we need standards for assessing competing climate claims.

			The standards of assessment that I use fall into two related categories: standards of proper framework and standards of objective explanation.

			I’ll start with standards of proper framework.

			As we have seen again and again, the anti-impact framework is a fundamental distorting force when it comes to evaluations and to predictions about the future—the likely climate impacts of rising CO2 levels being such a prediction. So it is highly instructive to know when a given climate-predicting thinker or resource is on the anti-impact framework.

			One standard for validating or invalidating someone’s framework is their goal or standard of evaluation. We have seen that if an expert is on the standard of eliminating human impact, they will regard all human impact on climate as bad, even if it is neutral or positive for human beings. They will also be inclined to deliberately overstate, for effect, the anti-human impacts of rising CO2 levels.

			To the extent someone operates on the goal of eliminating human impact, I regard their scientific claims as very likely distorted and look for others who are not operating on the anti-impact framework.

			Here are some questions I find helpful in determining whether someone is operating on the goal of eliminating human impact.

			
					
					Do they focus on human consequences of rising CO2 levels—or do they focus on very remote effects on the rest of nature?

				

					
					Do they discuss both potential negative and positive effects of rising CO2 levels—or just negative?

				

					
					Are they concerned about the need for billions more people to have affordable, reliable energy—or are they indifferent to that need?

				

					
					Do they treat reduction of CO2 as a policy with very real negatives, even if worth it—or do they treat it as a no-brainer?

				

					
					Do they recognize the amazingly positive overall state of today’s world, including our unprecedented safety from climate—or do they treat one or both as destroyed?

				

			

			An example of someone revealing himself as operating on a pro-human goal and standard is the aforementioned Freeman Dyson saying: “I feel very strongly that China and India getting rich is the most important thing that’s going on in the world at present. That’s a real revolution, that the center of gravity of the whole population of the world would be middle class, and that’s a wonderful thing to happen.”

			By contrast, those who treat today’s world as bad reveal themselves to not be on a pro-human standard.

			The second standard for validating framework is assumptions about the relationship between human beings and the rest of nature.

			We have seen that if an expert is on the delicate nurturer assumption, including the parasite-polluter view of humans, they will expect far more significant and negative consequences of a given impact than is actually warranted.

			We saw this in all the wildly overstated side-effect predictions about fossil fuels going back fifty years—from resource depletion to pollution to global cooling to global warming.

			To the extent someone is on the delicate nurturer assumption, they are virtually guaranteed to overpredict negative climate impacts. So any sign of that is a red flag.

			Here are some questions I find helpful in determining whether someone is on the delicate nurturer assumption, including the parasite-polluter assumption.

			
					
					Do they talk about unimpacted parts of nature as “delicate” or “fragile” or “stable”?

				

					
					Do they glorify “the climate” absent human impact?

				

					
					Do they treat human beings as inherently shortsighted and inevitably self-destructive?

				

					
					Do they ignore human beings’ positive environmental impacts?

				

			

			One giveaway of both elements of the anti-impact framework is any kind of claim about how the planet has way too many people.

			For example, designated expert Michael Mann has written: “We probably already exceed the [planet’s] carrying capacity by a factor of eight.”[14]

			This kind of statement reveals deep saturation in the delicate nurturer assumption as well as a callous disregard for the value of human life. To casually talk about billions of people as if their lives were a bad thing is not something someone on the human flourishing framework would do.

			In addition to applying standards for validating framework when considering different climate claims, I also apply standards of objective explanation.

			By “objective explanation” I mean: an explanation that gives the reader or listener sufficient evidence to agree with the expert’s conclusion.

			In my experience, objective explanations of climate claims are a rarity—in large part because the catastrophist position has tried to suppress questions and debate in favor of submission to alleged authority.

			When we find sources that engage in objective explanation, we have much more reason to think they are right, and because we have an explanation, it is much easier to assess whether they are right.

			Here are four standards of objective explanation I use when validating climate claims.

			1. They give clear explanations of the evidence for their views rather than just invoking authority. I take seriously only sources that clearly explain what their evidence is.

			If they pronounce authoritative claims without evidence, I suspect their goal is something other than generating an understanding of the truth.

			2. They are precise—not sloppy—with terminology, magnitudes, and probabilities. Understanding the climate impacts of rising CO2 levels requires precise terminology, magnitudes, and probabilities.

			When specialists use vague, sloppy language like “climate change is real,” I do not trust them.

			If they discuss “man-made climate change” or “anthropogenic climate change” and specific impacts on temperature and other aspects of climate, and explain their degree of confidence, they are much more credible.

			3. They distinguish degrees of known and unknown—in their field and for themselves personally. One giveaway of a careful thinker is that they are clear with themselves and with others about what they know with confidence, what claims they have some evidence for but not conclusive evidence for, and where they are ignorant.

			Two questions I find helpful in this connection to ask about specialists’ claims are:

			
					
					Do they discuss the differing amounts of evidence for different claims—or do they treat all claims on their side as virtually certain? We see the latter when all claims about climate, from “CO2 causes some warming impact” to “we face an existential threat,” are viewed as undeniable parts of proven climate science.

				

					
					Do they acknowledge the limits of their own knowledge—or do they opine with equal confidence on all issues? We see the latter when certain climate scientists claim with confidence that solar and wind can do everything fossil fuels can do.

				

			

			4. They legitimately engage and address competing viewpoints, without evading, demonizing, or straw-manning them. Because questions and debate reveal so much about the relative strengths of different positions, it is crucial to observe whether specialists can answer critical questions and counter other arguments in a clear, persuasive way.

			Some questions I find helpful to ask about specialists are:

			
					
					Do they acknowledge the intelligent people who disagree with them—or do they write them off as immoral or stupid?

				

					
					Do they engage criticisms politely and effectively—or do they primarily engage in attacks on their critics’ motives and intelligence?

				

					
					Do they represent dissenting views accurately—or do they smear them?

				

					
					Are they willing to debate genuinely thoughtful, knowledgeable people who disagree with them—or do they like to say “the debate is over”?

				

			

			Using the above standards of framework and of objective explanation has helped me understand what, among experts who are not obviously distorted by the anti-impact framework, is the range of agreement and disagreement.

			Above all it has enabled me to develop an extremely strong conviction on the question of whether there is anything truly catastrophic, let alone apocalyptic, about fossil fuels’ side-effect of rising CO2 levels when we factor in the benefit of climate mastery. My conclusion is that there is nothing at all. All claims of catastrophe and apocalypse are based on a combination of the climate mastery denial and climate-impact distortion that pervade our anti-impact knowledge system.

			When we look at the full context, we find that climate apocalypse is impossible, catastrophe is inconceivable, and expanding fossil fuel use—a fossil future—is the only moral path forward.
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			Rising CO2 Levels: The Full Context

			The Likely Climate Impacts of Rising CO2 Levels: A Full-Context, Pro-Human Evaluation

			Here’s where we are.

			The purpose of this part of the book is to evaluate rising CO2 levels—the one and only side-effect of fossil fuels that could hypothetically justify restricting their use going forward—in their full context from a human flourishing perspective.

			This requires factoring in three variables, which we have now seen that our knowledge system utterly fails to do.

			
					
					The overall benefits of continuing fossil fuel use to human flourishing, which we saw in part 2 are fundamental to the livability of our world going forward—yet our anti-impact, anti-energy knowledge system denies them.

				

					
					The climate mastery benefits of continuing fossil fuel use, which we saw in chapter 7 are so enormous that climate catastrophe could only occur with climate impacts that are a complete difference-in-kind from anything we’ve seen from the last 170 years of rising CO2 levels—impacts such as a rapid, accelerating, and unstoppable rise in temperatures, storms with multiple times the power of history’s worst storms, and sea level rises of feet per decade. Yet our anti-impact, anti-energy knowledge system denies fossil-fueled climate mastery.

				

					
					The climate impacts of rising CO2 levels understood, with precision, from a human flourishing perspective—including negative, neutral, and positive impacts. Instead, our anti-impact, anti-energy knowledge system wildly distorts them, denying the significant benefits of rising CO2 levels and deliberately overstating negative impacts.

				

			

			To overcome the anti-impact distortions of our climate knowledge system we must seek out better sources (a range of the least-distorted mainstream and nonmainstream expert sources) and hold them to rigorous standards of assessment (including standards of proper framework and standards of objective explanation).

			Having sought out these sources and applied these standards myself, in this chapter I will share my current best understanding of the likely impacts of rising CO2 levels on the global climate system—the, let us always remember, naturally dangerous, diverse, and dynamic global climate system. I will focus above all on whether there are any impacts of rising CO2 levels that could somehow overwhelm our enormous climate mastery abilities to the point of justifying any kind of restriction of the desperately needed value of continuing fossil fuel use.

			I will endeavor to hold my explanations to the standards of objective explanation I hold others to, including:

			
					
					giving clear explanations of the evidence for my views rather than just invoking authority;

				

					
					being precise, not sloppy, with terminology, magnitudes, and probabilities;

				

					
					distinguishing degrees of known and unknown, in climate science and for me personally; and

				

					
					legitimately engaging and addressing competing viewpoints, not evading, demonizing, or straw-manning them.

				

			

			The Impossibility of an Unlivable Earth

			My number one takeaway from surveying a range of climate experts is this: given what we know about the history of temperature and CO2 on Earth, the widespread idea that rising CO2 will make the Earth unlivable is literally impossible.

			Our knowledge system communicates that there is a very real possibility that rising CO2 levels will create not just a different and worse diversity of dangerous, dynamic climates around the world but a world with a collection of climates that will be nearly unlivable or totally unlivable for humans. Hence apocalyptic book titles such as The Uninhabitable Earth.

			The basic idea we pick up about how Earth will become unlivable is that “unprecedented” CO2 levels will lead to accelerating, unstoppable temperature increases, making the Earth a place where our physical bodies, along with many other living things (including our crops), just can’t handle the heat.

			The plausibility of this idea depends on CO2 levels’ being “unprecedented.” We get the idea that we are “playing God” with the mysterious set of forces that is the global climate system, and we are doing so by increasing the concentration of the warming molecule CO2 into unprecedented territory that is already leading to unprecedented temperatures.

			In reality, there’s nothing whatsoever “unprecedented” going on in terms of the amount of CO2 in the atmosphere or the average temperature on Earth.

			This is not my opinion. This is the unanimous consensus of anyone remotely knowledgeable about the history of this planet’s climate.

			In fact, if we look at the universally acknowledged history of climate and life on this planet, we inevitably come to the conclusion that rising CO2 levels leading to an unlivable planet is literally impossible—because the planet was incredibly livable for far less-adaptable organisms, with much in common with us, when CO2 was at levels that we could not come close to even if we wanted to.

			There are four basic truths about the history of climate that lead me to this conclusion:

			
					
					The global climate system is near historic lows in CO2 and temperature.

				

					
					We have no near-term mechanism of reaching even one fourth the historical high of CO2.

				

					
					Life on Earth thrived at far higher CO2 levels and temperatures in the past.

				

					
					Planetary warming is concentrated in colder parts of the Earth—it is not truly global.

				

			

			The Global Climate System Is Near Historic Lows in CO2 and Temperature

			All the language of “unprecedented” and “record” when it comes to CO2 and temperature is misleading unless it comes with the following qualification: CO2 levels and temperatures are far lower than they have been throughout most of the planet’s history.

			As the estimate of historical CO2 and temperature levels on the following page captures, there are enormous historical changes in climate, including shifts in CO2 and temperature—often going in opposite directions—demonstrating that CO2 is not the overriding driver of climate that it is portrayed as. (It can be, and I believe currently is, a meaningful driver.) Today, from the standpoint of the planet’s history, we have very low levels of CO2 (less than one tenth their historical highs) and temperatures (it used to be 25°F [14°C] warmer on average).

			Thus, we’re not in some unprecedented territory where the Earth is going to be hotter than it’s ever been.

			But could we get there soon? Not even close, because of the next fact.

			We Have No Near-Term Mechanism of Reaching Even One Fourth the Historical High of CO2

			Since 1850, all of fossil-fueled civilization has increased the amount of CO2 in the atmosphere from just under 0.03 percent—280 parts per million—to just over 0.04 percent—420 parts per million.

			By many estimates the height of CO2 levels was above 6,000 parts per million—almost fifteen times today’s level.[1]

			
				FIGURE 9.1 CO2 and Temperature Used to Be Much Higher, but They’re Not Consistently Correlated
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					Sources: Nasif Nahle (2009); C.R. Scotese (2002); W.F. Ruddiman (2011); Pagani et al. (2005)

				
			
			To get to even 1,500 parts per million—one quarter of the high—would require us to continue increasing emissions far into the 2100s—well past the point at which we can expect to have ultra-cost-effective non-carbon nuclear energy.[2]

			Thus there is no near-term mechanism of getting anywhere close to even average historical CO2 levels—let alone to far higher levels where life on Earth flourished for millions of years.

			Life on Earth Thrived at Far Higher CO2 Levels and Temperatures in the Past

			The periods of high CO2 levels and higher temperatures are some of the periods of fastest evolutionary progress and volume of life on the planet.

			One obvious reason is the fertilizer effect. The only way dinosaurs could get so large eating plants is if there was enough fertilizer in the atmosphere to create the necessary plant life.

			Okay, dinosaurs could live back then—but could anything resembling us?

			Yes, our evolutionary ancestors lived back then.

			How is this possible? At 25°F warmer, wasn’t it just too hot?

			This leads us to a final fact about climate that is criminally underdiscussed.

			Planetary Warming Is Concentrated in Colder Parts of the Earth—It Is Not Truly Global

			The term global warming gives us the idea that increases in temperature will be evenly distributed around the globe.

			Those of us who live in warmer climates hear extreme predictions about its being, say, 4°C (7°F) warmer and think: Wow, that would be terrible in the summer.

			But that’s not how warming works.

			The warming and cooling of the planet is concentrated in colder places and at colder times.[3]

			As the planet warms, it gets warmer

			
					
					concentrated in the northern polar regions;

				

					
					in the winter; and

				

					
					at night.

				

			

			These are places and times that people generally want more warmth.

			A warmer world is a more tropical world; in previous, much-higher-CO2 and higher-temperature eras, palm trees grew in the Arctic and Antarctic.

			And human beings are a tropical species.

			We evolved in the deep tropics, and our bodies can survive in colder regions only thanks to technologies such as clothing and shelter.

			Is a more tropical world going to be unlivable for human beings?

			That’s impossible.

			Thus when we think of the impact of rising CO2 levels, we must recognize that it will be, to the extent CO2 causes warming, a transition from today’s masterable global climate system to a more tropical, masterable global climate system—not some scorching global desert, as is often portrayed.

			This dramatically limits how bad climate impacts can be. The only legitimate concern about human climate impact going forward is not an unlivable planet but rather that the rate of change to a more tropical global climate system would be highly disruptive given our current infrastructure investments—including the location of coastal cities.

			This by itself takes away any kind of apocalypse, leaving only the hypothetical possibility of disruptive changes that could be catastrophically costly—such as sea level rises that required large portions of the world to move from current coastlines over some number of decades. That would be very bad, but it would be nothing compared with destroying humanity’s productive ability and therefore the world’s livability by rapidly eliminating fossil fuel use.

			So, what types of changes can we expect from rising CO2 levels, at what rates? Can any truly overwhelm the mastery abilities of an increasingly empowered world to the point of being catastrophic?

			To answer that we need to understand with precision the key mechanism by which rising CO2 levels impact climate: the so-called greenhouse effect.

			The Diminishing and Mild Greenhouse Effect

			The key mechanism by which rising CO2 levels influence climate is known as the “greenhouse effect”—a warming effect. Understanding this effect is the key to answering the question of what rising CO2 levels will do to climate—as well as why past high CO2 levels did not cause the planet to warm to dangerous levels.

			Note that all the climate impacts of rising CO2 levels come from warming. While we are sometimes led to believe that CO2 itself influences droughts or storms directly, it does not; it can only influence them by causing more warmth in the atmosphere, which can then influence droughts or storms.

			The greenhouse effect applies to a certain class of molecules (combinations of atoms), such as water vapor (H2O), carbon dioxide (CO2), and methane (CH4). These molecules, technically called “infrared absorbers,” have the attribute of temporarily absorbing infrared radiation, a type of electromagnetic radiation that heats the atmosphere.

			This ends up being significant because whenever sunlight hits the Earth, some of it gets transformed into heat energy in the form of infrared radiation. The infrared radiation is emitted from the Earth’s surface and travels through the atmosphere, escaping into space.

			Without infrared absorbers, the infrared radiation, which we experience as heat, would immediately escape into space.

			With infrared absorbers, the infrared radiation takes longer to escape, keeping the atmosphere somewhat warmer than it would otherwise be.[4]

			This effect of slowing the escape of heat through the atmosphere is colloquially called the “greenhouse effect,” based on an analogy to the phenomenon of the glass in a greenhouse keeping plants warm. There are problems with this analogy, but for simplicity’s sake I will stick with the term “greenhouse effect.”

			A helpful analogy to understand the greenhouse effect is clothing. Clothing slows the escape of your body heat into the local atmosphere. Putting more greenhouse gases into a system is like adding layers of clothing: all things being equal, the more greenhouse gases you add, the longer newly generated heat (whether heat from a human body or heat reflected off the Earth) will linger.

			Just as a human being with clothing feels much warmer than a human being without clothing, so, thanks to the greenhouse effect, the surface of Earth is many degrees warmer than it would otherwise be.

			It’s important to emphasize that the greenhouse effect is not limited to CO2. In fact, the vast majority of the greenhouse effect on Earth today comes from water vapor in the atmosphere. Water vapor is a much stronger greenhouse gas than CO2.

			Theoretical estimates have calculated that without the greenhouse effect, most of which is due to the natural presence of water vapor in the atmosphere, the surface of the Earth would be about 33°C (59°F) colder than it is—meaning a permanent ultra–ice age in which little life could exist.

			In effect, greenhouse gases are, at least up to a certain point, desperately needed clothing for an Earth that exists in a beyond-freezing-cold universe.

			John Tyndall, one of the discoverers of the greenhouse effect, described water vapor and other greenhouse gases as follows (he also likes the clothing analogy): “This aqueous vapor is a blanket more necessary to the vegetable life of England, than clothing to man.”[5]

			What greenhouse effect can we expect from increasing CO2 in particular going forward?

			To answer this we need to know the trajectory of the greenhouse effect, meaning: How does the magnitude of CO2’s warming impact change as more CO2 is added to the atmosphere?

			Some phenomena in life have linear trajectories. If the greenhouse effect of CO2 were linear, every molecule of CO2 you added to the system would increase temperature by the same amount as the last one.

			In some phenomena, the trajectory is “superlinear” (above linear), or accelerating. If the greenhouse effect were superlinear, every molecule of CO2 you added to the system would be more potent than the last; this is the sense that we get from most popular treatments of the greenhouse effect.

			Then there are phenomena with diminishing or decelerating trajectories. If the greenhouse effect of CO2 were diminishing, every molecule of CO2 you added to the system would be less potent at warming than the last.

			Anyone discussing this issue should know what kind of trajectory the greenhouse effect follows. While I’ve met thousands of nonscientists who think the greenhouse effect of CO2 is a mortal threat, I can’t think of ten who could tell me what the trajectory of the effect is.

			Most think it’s accelerating. Thus they hear a prediction of, say, 5°F warming and they think it will just get warmer faster and faster until the Earth turns into a fireball.

			But there is a unanimous consensus in mainstream climate science (as well as in most challenges to mainstream climate science) that the greenhouse effect is a diminishing, logarithmic effect.[6]

			The chart on the following page shows how the function looks, according to the generally accepted estimates.

			The basic reason why the greenhouse effect is diminishing is what is called “saturation.” Recall that infrared absorbers temporarily absorb infrared radiation emitted by the surface of the Earth. But there is only so much infrared radiation to temporarily absorb.

			
				
					FIGURE 9.2 The Diminishing, Mild Direct Greenhouse Effect
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			Think of it like putting multiple sunglasses on top of one another. The first pair of sunglasses blocks out a lot of light, leaving not too much. The second pair blocks out a lot of the remaining, small amount of light—but overall blocks out less than the last one. The third pair has even less light to work with. And so on. Just as each additional pair of sunglasses “absorbs” less light, so each additional molecule of CO2 absorbs less heat.

			By most estimates, this greenhouse effect from CO2 by itself translates into about 1°C every time the amount of CO2 in the atmosphere doubles.[7]

			From a human flourishing perspective, this is a mild effect.

			This is not an amount of warming that would be cause for concern—especially given that we haven’t doubled CO2 even once since 1850 and, even under extremely high emission scenarios, aren’t expected to until the second half of the century.[8]

			Indeed, given the benefits of warming and of greening, there are many reasons to desire this level of CO2-induced warming.

			Thus, on its own, the well-established greenhouse effect of CO2 should be no object of concern whatsoever.

			Why, then, do we hear so much about the danger of the “greenhouse effect” that virtually all scientists agree on?

			Because our anti-impact, climate-distorting knowledge system wants us to apply the high degree of confidence that exists in the greenhouse effect of CO2 to a far more speculative phenomenon about which there is far less agreement.

			The Limited, Masterable, and Speculative Amplified Greenhouse Effect

			The greenhouse effect is a diminishing effect that on its own would not lead us to expect concerning warming in the future.

			Claims that warming will be far more rapid than the greenhouse effect suggests are based on a significantly amplified greenhouse effect.

			The main mechanism posited is that the greenhouse effect of CO2 in the atmosphere will greatly amplify water vapor creation in the atmosphere, which could cause much more warming than the CO2 acting alone would. This kind of reinforcing interaction is called a positive feedback loop.

			While such feedback loops do exist with climate, so do negative feedback loops—such as an increase in water vapor leading to the formation of clouds that block incoming sunlight, cooling the Earth.

			The more significant a warming prediction, the more it is assuming that there are significant net-positive feedback loops as CO2 levels rise, driving the Earth to become far warmer than it would be with just the greenhouse effect.

			The idea that the greenhouse effect is increased through positive feedback loops is called the “amplified” or “enhanced” greenhouse effect.

			I will refer primarily to a “significantly amplified” greenhouse effect, as that is the object of potential concern when it comes to climate.

			There are three crucial things to recognize about the positive feedback loops that supposedly contribute to a significantly amplified greenhouse effect: (1) they are limited by the diminishing nature of the greenhouse effect, (2) even extreme projections of warming would be masterable, and (3) the extreme projections are highly speculative and unlikely to come true.

			Limited

			Claims of positive feedback loops are made in terms of “climate sensitivity.”

			The figure of “climate sensitivity,” or “climate CO2 sensitivity” as I prefer to call it, is the answer to the question: How much does temperature increase when the level of CO2 in the atmosphere doubles—say, from the preindustrial level of 280 ppm to a future level of 560 ppm?

			The IPCC’s latest low estimate is that every time the amount of CO2 in the atmosphere doubles, the average temperature increases by 2°C. Its high estimate is 5°C.[9]

			Note that the very measure of CO2 climate sensitivity captures the diminishing nature of the greenhouse effect. To achieve the same amount of warming, according to the IPCC, whether 2°C, 5°C, or somewhere in between, you need twice as much CO2.

			This means that even in the more extreme predictions of temperature increases, more CO2 will yield diminishing warming, as every new molecule of CO2 leads to less warming than the last.

			Masterable

			If we combine the limited, diminishing nature of the significantly amplified greenhouse effect with our limited ability to emit CO2, even the most extreme predictions of temperature rise would be masterable as far as temperature goes.

			Let’s take the extreme high estimate of 5°C (9°F) per doubling of CO2, which for reasons I will explain soon I think is a completely arbitrary projection driven by the anti-impact framework.

			If this were the case, then if CO2 levels got to 560 ppm sometime after midcentury, it would, after some time delay, ultimately be 5°C warmer than it was during the beginning of the Industrial Revolution, which means 4°C warmer than it is now (I’ll explain in a moment what further increasing CO2 would do).

			
				
					FIGURE 9.3 Different Estimates of CO2 Climate Sensitivity
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			And remember, that warming would largely be in colder places during colder times, with much less warming near the equator.

			Then to get another 5°C warmer on average, making the world that much more tropical, it would take another 560 ppm—which even in the most extreme scenario considered by the IPCC would happen only far into the twenty-second century.

			And that would still be cooler than during some of the lushest times in the Earth’s history.

			There is no “out of control” overheating, because the diminishing nature of the greenhouse effect, including the speculative, significantly amplified greenhouse effect, means diminishing returns on additional CO2.

			In such a scenario, we would have plenty of time to master any problems, at least in terms of temperature. (I’ll discuss the other climate effects in subsequent sections.) And if we decriminalized non-carbon nuclear energy, we would have plenty of time to develop the potential of that technology for all types of machines. And that’s leaving aside global climate-cooling technology, which is almost certainly masterable over the next hundred years.

			So even an extreme amplified greenhouse effect, with a climate CO2 sensitivity of 5°C, would be masterable temperature-wise.

			Highly Speculative

			That said, there is little-to-no reason to believe in such an extreme amplified greenhouse effect of CO2 and three major reasons to believe that it is yet another distortion of the anti-impact framework:

			
					
					Even catastrophist organizations like the IPCC admit that extreme climate CO2 sensitivity is highly speculative.

				

					
					The temperature record supports a much more mild climate CO2 sensitivity.

				

					
					There are myriad ways in which the climate predictors are inclined and incentivized to make extreme predictions.

				

			

			Even Catastrophist Organizations Like the IPCC Admit That Extreme Climate CO2 Sensitivity Is Highly Speculative

			Climate catastrophists like to make predictions based on unrealistically high emissions scenarios and using an average climate CO2 sensitivity in excess of the 3°C per doubling “best estimate” of the IPCC.

			And even the IPCC admits that the real number could be much lower. The latest sixth assessment report states a “very likely” range of 2–5°C per doubling.

			This is a suspicious deviation from most previous assessment reports, which provided an estimated range of 1.5–4.5°C—suspicious because past models were already projecting more warming than has occurred.[10] So why do the latest models project even more warming? The increased estimate likely reflects the bias of the models and modelers toward more extreme scenarios rather than toward a better understanding of the climate system.

			Note that the lower end of the IPCC’s long-time range is 1.5°C—not much different from the unamplified greenhouse effect’s climate CO2 sensitivity of 1°C.

			That means the UN is admitting no confidence in any significant amplification of the greenhouse effect at all, let alone the more-than-triple amplification that a 5°C sensitivity entails.

			The reality of today’s climate knowledge is that climate scientists lack the causal understanding of climate needed to make meaningful predictions.

			This reality is often obscured by the use of climate-simulation models, which seem to deliver confident predictions of significant warming that are then breathlessly broadcast by catastrophizing news institutions and politicians.

			For decades policymakers have asked climate modelers to predict the future. These modelers use incredibly complex computer programs and powerful computers to simulate the climate future.

			Climate models look compelling because they show a model of the past that is quite close to past data, making us think that they are based on a clear causal understanding of climate. But the close correspondence to the past is based on “curve fitting” and “postdicting.”

			It is a modeling truism that you can “curve fit” for any pattern of data with a sufficiently elaborate equation or program. Climate modelers can and do tweak the parameters and values in their models until the model feeds back temperature “postdictions” that match the temperature record so far—even if the model is not based on any real, predictive causal understanding. The ability to “postdict” in no way means a model will predict the future, any more than an economic model that postdicts the past will enable you to make a fortune by genuinely predicting the future.

			The following page shows a graph of prominent modern climate models for the lowest layer of the atmosphere, put together by John Christy of the University of Alabama at Huntsville, who collects satellite measurements of temperature. Christy assembled this graph to show that most of these models have significantly overpredicted warming.

			But even if so many of these models hadn’t overpredicted warming, observe how radically different all the predictions are. There is no real confidence in any of them.

			
				FIGURE 9.4 The Radically Different Predictions of Climate Models
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					Source: Data Compilation by John Christy

				
			
			The wide range of models gives a powerful tool to those who believe in dramatic warming or want others to believe in it without having to prove their case. They can just show selective models that make dramatic future projections based on extreme assumptions about positive feedbacks.

			Again, even if those extreme projections came true, they would be masterable.

			But my reading of the evidence is that it supports a much more mild climate CO2 sensitivity.

			The Temperature Record Supports a Much More Mild Climate CO2 Sensitivity

			Looking at the different arguments about climate CO2 sensitivity, I find most compelling those that point to the history of temperature and CO2 on this planet, both long term and short term, to justify a lower sensitivity.

			Look again at this history.

			There is no direct correlation between temperature and CO2. And when one looks more closely at the times they do correlate in past eras, CO2 rises come after temperature rises, not before—due to the rising temperature warming the oceans and releasing CO2. (Al Gore misrepresented this in his movie, claiming that CO2 rises came before temperature rises.)

			This does not mean that there is no greenhouse effect of CO2, but it does mean that it has historically been overwhelmed by other, stronger drivers of climate—and therefore that the greenhouse effect is likely less amplified than the extreme models speculate.

			A look at the temperature record of the last one hundred seventy years seems consistent with a direct greenhouse effect of 1°C with small amplification.

			One reason is that as emissions have been accelerating in recent decades, we don’t see a corresponding acceleration of warming.

			
				FIGURE 9.5 The History of Temperature and CO2 Suggests Low-Climate CO2 Sensitivity
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					Sources: Nasif Nahle (2009); C.R. Scotese (2002); W.F. Ruddiman (2011); Pagani et al. (2005)

				
			
			Additionally, there was significant warming early in the twentieth century that cannot be explained by rising CO2 levels (which were too low to make much difference, according to all of today’s sensitivity estimates). So there’s a strong possibility that there has been natural warming in addition to man-made warming—which also makes sense because the preindustrial period widely described as the Little Ice Age, an unusually cool period of the Holocene that we would expect to be followed by significant natural warming.

			For all these reasons, the lower estimates of climate CO2 sensitivity seem much more likely to me—though again, even if the higher estimates are right, they are masterable in terms of temperatures and, as I will show, in terms of other climate impacts.

			One estimate of climate sensitivity using the available temperature data since the nineteenth century that I find compelling comes from climate scientists Nicholas Lewis and Judith Curry. They find a most likely range of climate sensitivity between 1.05°C and 2.7°C for each doubling of CO2 and conclude that high climate sensitivities “derived from a majority of CMIP5 climate models are inconsistent with observed warming during the historical period.”[11]

			There Are Myriad Ways in Which the Climate Predictors Are Inclined and Incentivized to Make Extreme Predictions

			As I have discussed at many points in this book, the anti-impact framework drives people, including scientists, to wildly overstate the negative side-effects of fossil fuels.

			Its delicate nurturer assumption leads them to expect greater negative impacts than actually occur.

			And its goal of eliminating human impact leads them to overstate impacts for effect, so that pro-human people will agree to anti-human impact-elimination policies.

			Our climate knowledge system, including its research funding, has a track record of denying climate mastery, denying CO2 benefits, and overstating side-effects. And it has every incentive to err on the side of extreme warming predictions, in part because the more warming models predict, the more today’s enormous amounts of climate funding are defensible.

			Given these drivers, there is that much more reason to believe that while the greenhouse effect is real, the extreme amplified greenhouse effect is not—although if it were, it would be masterable.

			The only reason to be alarmed would be if greenhouse warming is at the extreme projected end and that warming leads to other cascading negative climate consequences.

			But when we look into the evidence for that proposition, it is decidedly underwhelming.

			What Other Climate Impacts Will Warming Cause?

			The only way that warming can be a potentially catastrophic problem is if it leads to extreme negative climate consequences such as dramatically more powerful storms.

			In recent decades, as past predictions of dramatic global warming have failed to come true, the focus has shifted to these other claimed climate impacts.

			In looking at the climate impacts of CO2 beyond warming, it is important to remember that these impacts, to the extent they exist, can come only from warming. CO2 increases in the atmosphere don’t directly cause anything besides the fertilizer effect, which I’ve already discussed, and “ocean acidification,” which I will discuss later in this chapter.

			So what climate impacts will warming cause?

			Fortunately, we have 170 years of recent evidence on this question, because we have had 170 years of warming and collected decent data (particularly in the last century) about the trends of drought, wildfires, storms, floods, and sea level rises.

			If even a little warming leads to devilish climate consequences, as our knowledge system tells us, then we should see dramatically negative trends in the incidence of adverse climate phenomena.

			So let’s look at what has actually happened with drought, wildfires, storms, and floods—I’ll save sea level rises for the next section, since the trend there is less obvious and requires more analysis.

			Here, the detailed IPCC reports, which are at their best when chronicling what has actually happened (not predicting what will happen), are instructive.

			Here are some quotations from “AR6”—the IPCC’s 2021 assessment report.

			
					
					On drought: “There is low confidence that human influence has affected trends in meteorological droughts in most regions . . .”

				

					
					On storms (note that tropical cyclone = hurricane): “There is low confidence in most reported long-term (multidecadal to centennial) trends in TC [tropical cyclone] frequency or intensity-based metrics . . .”

				

					
					On floods: “Confidence is in general low in attributing changes . . . to human influence . . .”[12]

				

			

			If warming so far has not caused significant negative changes in drought or storms, there is no reason to expect it to suddenly cause extremely negative changes, let alone catastrophically negative ones—even if temperatures increase far more than we have reason to believe they will. With floods there is some plausibility of an extremely negative change, as rapid sea level rises from warming could create greater flood danger. (I’ll discuss the evidence for this in the next section.)

			The whole idea of warming being all bad, and leading to other all-bad climate impacts, is clearly driven by the anti-impact framework. There is no way that temperature rises and associated climate impacts could be uniformly negative. In general, warmer is more desirable (especially warming in colder regions), and more warming leads to more water vapor in the atmosphere, which is also generally more desirable. And of course more plant food in the atmosphere will have many desirable consequences.

			One plausible negative of a warmer, wetter planet would be stronger storms—though even this is highly questionable; some scientists argue that because warming tends to occur more toward the poles, that will mean a smaller energy differential between different parts of the globe, causing less intense storms.

			In any case, there is no physical basis whatsoever for thinking that storms will be the two, three, or more times more powerful that they would need to be to overwhelm our climate mastery abilities. For example, one mainstream estimate is that storms will be 5 percent stronger and 25 percent less frequent—which would be easily masterable.[13]

			Given that the planet was once a lush place with CO2 levels and temperatures we would have no way of reaching even if we wanted to, there is no reason to believe that moving us in a slightly more tropical direction is going to be net negative, let alone extremely negative. The only real “reason” is the anti-impact framework, which causes our knowledge system to dogmatically regard impacting climate as immoral and inevitably self-destructive.

			The anti-impact framework is also the distorting factor behind an increasingly popular projected consequence of rising CO2 levels that I haven’t yet discussed: catastrophic species extinction.

			We are told that rising CO2 levels will cause a “sixth mass extinction”—a species extinction so devastating that we literally won’t be able to live.

			Given that previous mass extinctions involved phenomena that blocked out massive amounts of light and warmth, like the giant asteroid that left a ninety-three-mile wide, twelve-mile-deep crater 66 million years ago in what is now Mexico, there is an incredibly high bar to claim that an increase in a warming and fertilizing gas will cause mass extinction.

			What does the IPCC say about the trend so far? That there is no trend so far of rising CO2 levels causing species extinctions: “There is generally very low confidence that observed species extinctions can be attributed to recent climate warming.”[14]

			The world today contains an unprecedented diversity of species.

			Logically, there is no reason to believe that continuing fossil fuel use will cause anything resembling a species decline that would be catastrophic for humans.

			As I demonstrated in chapter 4, fossil fuel use gives us the resources, including the land, to preserve nature—whereas when we are dependent on biomass for fuel, or, as I discussed in chapter 6, when we need to build sprawling solar and wind installations, we are much less able to preserve nature when desirable.

			And changes of a few degrees in temperature are not going to be a problem for most species. Species are already surviving in widely fluctuating temperatures, and many evolved in warmer eras.

			Additionally, the more CO2 there is in the atmosphere, the more raw plant matter there will be and the more overall life can exist.

			Not coincidentally, past species explosions occurred in time periods with much higher CO2 levels and temperatures—both are generally very good for life.

			The idea that a warmer and more tropical world will inevitably mean mass extinction is yet another distortion by the anti-impact framework, which causes us to expect that if humans cause there to be more warmth and plant food, it must mean some disaster.

			There is no scientific reason to fear unmasterable drought, wildfire conditions, storms, or species extinctions from any amount of plausible warming that rising CO2 levels could bring about.

			That leaves us with just one hypothetically catastrophic climate-related consequence left to consider: rising sea levels.

			How Much Will Sea Levels Rise?

			The only remaining climate-related cause for concern is rising sea levels. (I will address ocean “acidification,” which is an issue not of climate but of ocean chemistry, in the next section.)

			Sea level rise is a plausible threat for two reasons.

			One, it is logically affected by warming. Ocean waters expand when they are warmer. And in general, the warmer the planet is, the less ice there is on landmasses like Antarctica and therefore the higher the seas are. At many points in the Earth’s history there has been literally no ice—and the seas were much higher.

			Two, much coastal infrastructure has been built around the expectation of sea levels not too different from today’s. Thus, if a rise in sea levels were fast enough, it could cause big problems.

			But given human beings’ fossil-fueled ability to master sea levels—with millions of people in the Netherlands already living below sea level, and with people able to move over generations—in order to be catastrophic, sea level rises would need to be on the order of multiple feet per decade.

			Is such a sea level rise even possible?

			Let’s look at the trend so far, starting with the big picture of the last twenty thousand years.

			Contrary to the idea that sea level rise is accelerating in unprecedented ways, it has dramatically decelerated.

			
				FIGURE 9.6 Even Wikipedia Acknowledges How Slow Today’s Sea Level Rise Is Compared with Earlier Times
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					Source: Derived from Robert A. Rohde, Global Warming Art project

				
			
			Our ancestors between eight and sixteen thousand years ago experienced very rapid sea level rises. (Note that despite possessing no technology to speak of, they did not go extinct. Granted, they did not have large coastal infrastructure at risk, but it’s clear that any kinds of claims about humans going extinct due to sea level rises are absurd.)

			By recent historical standards, sea level rises are so slow as to be nearly nonexistent, measured in millimeters per decade, not feet per decade.

			There is some uncertainty here about the exact amount, with different methods of measurement yielding different results. But even the high measurements used by the UN IPCC are 3.2 millimeters a year—which is 3.2 centimeters a decade or 32 centimeters a century—since 1993. That’s not a rate of multiple feet per decade; it’s a rate of just over one foot per century!

			You might be wondering why you hear that sea levels are rising rapidly in certain places, such as Miami, due to climate change.

			The reason is that our anti-impact knowledge system deliberately misrepresents local factors causing local sea level trends as rising CO2 levels causing global trends.

			If we look at tidal-gauge measurements of sea levels around the world, the best measurements we have of long-term sea level trends, what we see is that some rise dramatically, some fall dramatically, and some stay almost the same.

			That’s because the impact on sea levels of global warming to date has paled in comparison to local factors.

			Local factors influencing sea level include the following:

			
					
					Postglacial rebound: Landmasses moving upward after heavy ice has melted off them.

				

					
					Changes in ocean currents: Currents move varying amounts of “water masses” and changes in their strengths can push more water toward coastal areas, increasing local sea level.

				

					
					Development: On an island such as Manhattan, development can put downward pressure on the land.

				

			

			
				FIGURE 9.7 Sea Level Changes Are Mostly Local, Not Global
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					Source: Permanent Service for Mean Sea Level

				
			
			By comparison with these factors, any current global average trend is, well, glacial.

			Irresponsible reporting will deliberately choose places with local factors leading to relatively rapid local sea level rises, such as Miami, and blame them on allegedly disastrous global sea level rise.

			But in reality, sea level rises have been slow as CO2 levels have risen for 170 years. Is there any reason to believe that they’ll go from one foot per century to something scary like multiple feet per decade?

			Let’s look at what the IPCC, which has numerous incentives to overstate any problems, says. In a 2019 report, it was estimated that in an extreme emissions scenario, sea levels will rise thirty-three inches—less than three feet—by 2100.[15]

			Even if this likely overstatement is true, it is completely masterable by an empowered world—a world where over 100 million people already live below high tide in their area—and where enormous fossil-fueled productivity can be directed toward relocation of population centers if need be.

			Further, the same IPCC report projects that if we rapidly eliminate fossil fuel use, sea levels will still rise by seventeen inches—about a foot and a half—because of warming momentum already in the system.[16] So no matter what, we’ll have to deal with rising sea levels—which we cannot do effectively without fossil fuels.

			If the IPCC is talking about a few feet per century, why do we hear about scary sea level rises, like the twenty feet described in Al Gore’s An Inconvenient Truth?

			Gore’s claim was based on the hypothetical of if “Greenland broke up and melted, or if half of Greenland and half of West Antarctica broke up and melted.”[17] While this was portrayed as imminent, in reality even the extreme projections of melting only reach Gore-like levels after centuries or millennia.

			Our knowledge system and designated experts like to take some dramatic-looking melting of ice or “calving” of glaciers and make us think that the glaciers are on the verge of disappearing.

			But melting and calving are part of annual cycles of gaining and losing ice.

			The long-term trend of glacier melt has been a very, very slow loss of ice. And even at the highest, most improbable estimates of temperature increases, it would still be very slow—just less slow.

			There is simply no evidence that we face unmasterable sea level rises.

			Catastrophic sea level rise is just another distortion of our anti-impact knowledge system, which seeks to stop impacting nature by convincing us that our impact on nature is catastrophic—even when it clearly isn’t.

			“Ocean Acidification”: New “Catastrophe,” Same Old Pattern

			Having addressed all the major alleged climate-related potential dangers arising from rising CO2 levels, I can confidently say that the case for climate catastrophe is over.

			That said, I can also confidently say that as long as we have an anti-impact knowledge system and designated experts, new catastrophe claims will emerge, including new variants on old ones.

			I can also confidently say that those new catastrophe claims will involve the same distortions as the catastrophe claims I’ve debunked so far. They will (1) ignore the fundamental benefits of fossil fuels, (2) especially ignore the environmental mastery benefits of fossil fuels, and (3) wildly overstate the negative side-effects of fossil fuels.

			Thus, when confronting the latest catastrophe claims, we want to be on the lookout for these distortions.

			At the same time, we are now in a position to bring in a significant context of knowledge when evaluating any new environmental or climate concerns.

			This context includes the following facts:

			
					
					The global climate system is naturally dangerous, diverse, and dynamic.

				

					
					An unlivable planet from rising CO2 levels is impossible given the history of life flourishing at far greater temperatures and CO2 levels.

				

					
					Fossil-fueled environmental mastery is an enormously powerful force for addressing any environmental challenge, natural or man-made.

				

			

			Having this context of environmental and climate knowledge, along with awareness of the distortions of the anti-impact framework, puts us in a powerful position to evaluate new climate claims.

			Let’s apply this context to the final, relatively new catastrophe claim I’ll address in this book, one that is not strictly a climate claim but is often coupled with climate claims: catastrophic “ocean acidification.”

			Like all the other catastrophe claims, “ocean acidification” is billed as a catastrophic or apocalyptic phenomenon that necessitates eliminating fossil fuels.

			Bill McKibben calls ocean acidification “the deadly twin of global warming” and argues: “The fact that we’re—have already made the oceans 30 percent more acidic would be, by itself, enough reason to get off fossil fuel, even if it didn’t do a thing to the temperature.”[18]

			Even before looking into the specific evidence about ocean “acidification,” what we’ve learned about environmental mastery and about our anti-impact knowledge system’s distortions should lead us to four strong expectations about where the truth lies.

			
					
					Given that life has flourished when CO2 levels were far higher, whatever change is happening to the oceans is from some state where a wide variety of life can flourish to another state where a wide variety of life can flourish.

				

					
					The rate and consequences of the change are being wildly, negatively distorted by our knowledge system.

				

					
					No possible negative change in the ocean is going to be significant enough to even offset the benefits of CO2 on land-based life, let alone the benefits of global empowerment.

				

					
					There is a significant ability to master the oceans that is being dismissed.

				

			

			Upon investigation, all of these turn out to be true.

			Given That Life Has Flourished When CO2 Levels Were Far Higher, Whatever Change Is Happening to the Oceans Is from Some State Where a Wide Variety of Life Can Flourish to Another State Where a Wide Variety of Life Can Flourish

			“Ocean acidification” is an increase in CO2 levels in the ocean, which lowers pH levels.

			pH is measured on a scale of 0 to 14, with 7 being “neutral,” under 7 being “acidic,” and over 7 being “basic” or “alkaline.”[19]

			Given the term “ocean acidification,” you’d expect current pH levels to be well under 7.

			But in fact, mainstream estimates of the average pH of our current oceans are about 8.1—estimated to have declined from 8.2 in preindustrial times—very much in the alkaline range.

			Thus we are witnessing very slow ocean “neutralization,” not “acidification”—acidification is a completely unscientific term used to scare us.

			Just as the climate impacts of rising CO2 levels are characterized as unprecedented and therefore dangerous, so ocean neutralization is characterized as unprecedented and therefore dangerous.

			But given that atmospheric CO2 levels today are less than one tenth their historical highs, and life flourished on land and in water during those highs, we should expect that whatever change is happening to the oceans is from some state where a wide variety of ocean life can flourish to another state to where a wide variety of ocean life can flourish.

			And this turns out to be the case.

			The oceans are vast and diverse, from tropical, shallow reef waters to icy polar waters thousands of feet deep. Many of today’s ocean species evolved hundreds of millions of years ago, when CO2 levels were far higher and temperatures were far higher.[20]

			Realistic estimates of future declines of the average ocean pH don’t show systematic negative impacts on species, and show some species benefiting even when the decline happens in the rapid timeframe of a laboratory experiment.[21]

			Thus, whatever changes are happening, our oceans will continue to be able to support a vast array of marine life.

			The Rate and Consequences of the Change Are Being Wildly, Negatively Distorted by Our Knowledge System

			What changes will ocean neutralization bring about? Given that every other impact of CO2 has been wildly and negatively distorted by our knowledge system, we can expect that the rate and consequences of ocean changes are being similarly distorted. And that turns out to be the case.

			Though continuing increases of atmospheric CO2 would make oceans slightly more neutral (or less alkaline), they could not even come close to making the oceans actually neutral, let alone acidic.

			Further, realistic changes in pH of 0.1, 0.2, and 0.3 are relatively small compared with the changes that marine species deal with on a regular basis. For example, “upwelling events”—the movement of large water masses from great depths of the ocean to the ocean surface—can drastically change the pH levels and temperatures an organism is subjected to. And empirical experiments show that many species even benefit from the change.[22]

			Changes in average pH levels in oceans are much like changes in average temperatures on land. They are not changes from one static state to another but rather relatively small shifts from one wide range to another.

			There is no chance that the scale of changes we’re talking about could lead to some global ocean die-off. Indeed, the most fertile waters in the world have some of the lowest pH levels.[23]

			The fear of a global ocean die-off can come only from the dogma that the oceans are a delicate nurturer—a delicate, stable system where everything either lives in a perfect balance or dies.

			Given the actual evidence about the impacts of ocean neutralization, the truth is that . . .

			No Possible Negative Change in the Ocean Is Going to Be Significant Enough to Even Offset the Benefits of CO2 on Land-Based Life, Let Alone the Benefits of Global Empowerment

			Recall our knowledge system’s disinterest in the fertilizer effect of rising CO2 levels on land, which leads to more raw biological material around the globe and contributes massively to crop growth and therefore our nourishment.

			But when there’s a chance that rising CO2 levels will affect some life in the ocean somewhat negatively, as in the case of ocean neutralization, then it’s the subject of intense interest and hand-wringing.

			But from a human flourishing perspective it makes much more sense to prioritize land-based life over ocean life.

			Consider: What values are at stake with declines in certain forms of ocean life? One thing that can decline is wild fishing. Another thing that can decline is tourism for areas with coral reefs that are harmed or destroyed.

			Wild fishing and tourism in reef areas are values, but they are not values on the level of global greening from rising CO2—let alone billions of people having the opportunity to survive and flourish, which is the value we get from continuing fossil fuel use.

			Recall Bill McKibben’s statement that ocean “acidification” is, “by itself, enough reason to get off fossil fuel.”[24] McKibben is willing to disempower the world, impoverishing and endangering everyone, in the name of unimpacted oceans. That is the murderous anti-impact framework at work.

			In addition to wildly distorting the impacts of ocean neutralization, our knowledge system denies the phenomenon that time and again offsets negatives in any and every realm: fossil-fueled environmental mastery.

			There Is a Significant Ability to Master the Oceans That Is Being Dismissed

			If lowering the pH of oceans is causing any kind of problem to marine life we care about, we should be thinking of ways to use our intelligence and abilities to change the oceans for the better—whether to directly affect pH or to offset any pH issues with some other ocean-related benefit.

			Indeed, whether or not pH changes in the ocean are a valid source of concern, we should apply mastery to make the oceans far more bountiful for human purposes.

			But how often do you hear of anyone trying to improve the oceans?

			The delicate nurturer assumption leads us to think that improving the oceans is impossible, but in fact the oceans have vast untapped potential for improvement. As futurist Robert Zubrin explains: “The vast majority of the ocean, and thus the earth, remains a desert. The development of open-sea mariculture could change this radically, creating vast new food resources for both humanity and wildlife.”[25]

			One educational example of how much untapped potential awaits in Earth’s oceans comes from a 2012 experiment in ocean fertilization by the British Columbia–based Haida tribe, working with entrepreneur Russ George.[26] The tribe formed a company and dropped over one hundred tons of iron sulfate into the open Pacific Ocean off the Canadian coast. The intent was to create a plankton bloom, which in turn would create abundant food for salmon. The experiment was a stunning success, increasing the amount of plankton in the area, which led to an explosion in salmon population in the local Fraser River and the northeastern Pacific.

			If you didn’t know that leading opponents of fossil fuels are on the anti-impact framework, and that the anti-impact framework drives fierce opposition to human-benefiting impacts on nature, you would be surprised by the hateful reaction to the experiment’s improvement of the oceans. But at this point you won’t be surprised that, as Zubrin notes, “far from receiving applause for their initiative, the Haida and Mr. George have become the target of rage drawn from every corner of the community of those seeking to use global warming as a pretext for curtailing human freedom.”[27] He goes on to quote some of the opponents, including Naomi Klein, who wrote:

			
				If Mr. George’s account of the mission is to be believed, his actions created an algae bloom in an area half of the size of Massachusetts that attracted a huge array of aquatic life, including whales that could be “counted by the score.” . . . I began to wonder: Could it be that the orcas I saw [on a recent vacation] were on the way to the all-you-can-eat seafood buffet that had descended on Mr. George’s bloom? The possibility . . . provides a glimpse into the disturbing repercussions of geoengineering: Once we start deliberately interfering with the earth’s climate systems—whether by dimming the sun or fertilizing the seas—all natural events can begin to take on an unnatural tinge. . . . A presence that felt like a miraculous gift suddenly feels sinister, as if all of nature were being manipulated behind the scenes.[28]

			

			Klein is talking here about something that caused an abundance of salmon and other ocean life—the kind of thing we are supposed to be protecting by avoiding ocean “acidification.” But as her statement reveals, she doesn’t want an abundant ocean; she wants an unimpacted ocean—and, she, a proponent of rapid elimination of fossil fuels, is willing to ruin the lives of billions of people to get an unimpacted ocean and an unimpacted planet.

			The biggest giveaway that an alleged fossil-fueled catastrophe—whether the ones I have refuted so far or the ones that will surely crop up in the future—is at least mostly a fraud is if the proposed “solution” is to rapidly eliminate fossil fuel use. Anyone with any knowledge of energy who makes a claim about catastrophe that involves eliminating fossil fuel use as a solution is not truly concerned with protecting human beings from catastrophe but rather with protecting unimpacted nature from the “catastrophe” of human impact and human flourishing.

			The Path Forward on Climate: Full Steam Ahead

			I started this part of the book by pointing out that justifying any restriction of fossil fuel use would require that fossil fuels’ side-effect of rising CO2 levels have truly catastrophic impacts on the global climate system, as reduced fossil fuel use is itself catastrophic for human flourishing.

			And when we looked into what kinds of climate impacts rising CO2 levels are likely to have, absent the massive distortions and climate mastery denial of our anti-impact knowledge system, we find that there is no case for climate catastrophe, let alone apocalypse. In fact, without the anti-impact framework’s deep bias against human impact, we must conclude that there is a very strong possibility that rising CO2 levels will be net beneficial on their own—due to the massive fertilizer effect plus the benefits of some of the world’s coldest places becoming less cold.

			We cannot be certain that rising CO2 levels will be net beneficial, but we can be certain that increasing global fossil fuel use and climate mastery, if it is allowed, will continue keeping the world amazingly safe from climate and will likely make it even safer over time as CO2 levels rise.

			And we can be certain that even if climate danger increases somewhat in some places (almost certainly involving a lack of mastery), that will be a small price to pay, for people in those places and everywhere else, for the overall massively more livable world that continuing fossil fuel use will uniquely make possible.

			There is therefore a definitive moral case for a fossil future—for increasing fossil fuel use around the world without any restrictions on CO2 whatsoever.

			As I will discuss in the next chapter, when discussing side-effects that governments should address, a side-effect should be addressed by government only if it is (1) significantly harmful and (2) reasonably preventable.

			CO2 emissions are neither.

			Regarding “significantly harmful,” it is not demonstrated that CO2 emissions are even harmful at all on their own, and when coupled with the enormous climate mastery benefits that come with CO2 emissions the overall effect is that we are far safer from climate. Regarding “reasonably preventable,” it is conclusively demonstrated that CO2 emissions cannot be reasonably prevented, because preventing them is ruinous for the ability of billions of people to survive and flourish.

			CO2 emissions are the by-product of individuals using machines to produce values that nourish, protect, and fulfill them.

			Every molecule of CO2 emitted comes from an individual using machines to try to achieve their goals.

			Right now there are some six billion people who use less than one third as much electricity as the average American, including some three billion people who use less electricity than a typical American refrigerator.[29]

			Human flourishing requires that CO2 emissions increase.

			Even in the empowered world there are massive direct and indirect benefits to be gained from unrestricted CO2 emissions. This includes the vast majority of people rising to the level of prosperity of today’s wealthiest people, as well as all the indirect benefits of all the time freed up when more energy and machine labor are used. Any given restriction on CO2 will, for example, slow medical progress, leading to countless preventable deaths.

			When a by-product such as CO2 cannot be demonstrated to be even net negative, when there is significant evidence that it is net positive, and when there is no chance that it is truly catastrophic because its negative impacts are masterable via the benefits that come with it, there is no case for restricting its use and a definitive case for going full steam ahead.

			This is amazing news, because it means that all of the positive possibilities I’ve discussed in this book are indeed possible, and none of the destruction allegedly necessary to protect us from rising CO2 levels is necessary.

			Without the pall of the belief that CO2 emissions are causing climate catastrophe, it is possible to eagerly pursue global human empowerment—a world in which everyone has cost-effective energy and therefore the ability to flourish. That means: more and more people will be able to acquire healthy food with a small fraction of their time; more people will have clean drinking water; more premature babies will have incubators; more people will have air-conditioning; more people will be able to enjoy nature; more people will be spared the tragedy of their baby or young child dying; more people will have the opportunity to get an education and make their life whatever they want it to be; more people will have the opportunity to be fulfilled during their precious time on Earth.

			Also, without the pall of the belief that CO2 emissions are causing climate catastrophe, none of the past and present destruction done in the name of “the climate,” nor the far greater future destruction being planned, is necessary. There is no need for murderous international treaties committing countries to CO2 reductions; for national, state, and local restrictions on CO2 emissions; for preventing poor countries from developing to their full potential; for mass blackouts in California and Texas; for fraudulent and impossible corporate “net-zero” commitments; for making heating so expensive that more people freeze to death in the winter; for making air-conditioning unaffordable; and for the unnecessary misery due to unwarranted fears of climate apocalypse that have been added to at least hundreds of millions of lives, particularly children’s lives.

			Again, the fact that a flourishing fossil future is possible, and that the mass-suffering of anti-fossil fuel policies is unnecessary, is wonderful news.

			Unfortunately, there are two qualifications to this wonderful news: The fact that a flourishing fossil future is possible does not mean that it is inevitable. And the fact that mass suffering and death due to anti-fossil fuel policies are unnecessary does not mean that they won’t happen.

			Which leads me to the two final chapters of this book, which answer the questions:

			
					
					What policies are necessary to achieve a flourishing fossil future?

				

					
					How can we win support for those policies when so much of the world is bent on eliminating fossil fuel use?
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			Maximizing Flourishing Through Energy Freedom

			A Flourishing Fossil Future: Possible but Not Inevitable

			The primary purpose of this book is to help you make the crucial, life-or-death decisions we face about fossil fuels by giving you what our anti-impact, anti-energy knowledge system doesn’t: a full-context evaluation of continuing fossil fuel use, both benefits and side-effects, from a human flourishing perspective.

			In part 2, we found that, contrary to our knowledge system’s portrayal of the benefits of continuing fossil fuel use as trivial and easily replaceable, the ultra-cost-effective energy we get from fossil fuels is fundamental to the unnatural, amazing livability of our world, and not only irreplaceable in the coming decades by alternatives, but needed in growing quantities to make the world more livable for more people.

			In part 3, we found that when we evaluate rising CO2 levels, the only side-effect that could hypothetically justify restricting fossil fuel use, without our knowledge system’s climate mastery denial and climate impact distortion, rising CO2 is not even demonstrably net-negative, and there is no possibility it can negate even just the climate mastery benefits of fossil fuels, let alone all the benefits of fossil fuels.

			Thus our full-context evaluation of continuing fossil fuel use is this: Fossil fuel use is a fundamental, irreplaceable value to the future of human flourishing that should continue and expand going forward. There should be no limit whatsoever placed on the quantity of fossil fuel use, including no limit whatsoever on CO2 emissions.

			As I mentioned at the end of the last chapter, this is wonderful news, because it means that just as fossil fuel use has made the world an unnaturally livable place for billions of people to date, going forward, expanding fossil fuel use can make it an even more livable place for even more people. Because we have a proper understanding of fossil fuels’ masterable (and quite possibly beneficial) CO2 side-effects, we can guiltlessly proceed with using more fossil fuel energy to make the world a better and better place to live for more and more people.

			Before I address the two big obstacles to this flourishing fossil future—the need for dramatic policy changes and the need to win over a world bent on eliminating fossil fuels—let me highlight a few aspects of a flourishing fossil future that I find particularly motivating, and I hope you do, as well.

			Since I am going to ask you to fight for this future, I want to make clear why this future is so worth fighting for by highlighting four exciting areas of progress that expanding fossil fuel use will drive.

			Billions of Newly Empowered People Lifting Themselves Out of Poverty

			Since 1980, the percentage of humanity living on less than $2 a day has gone from 42 percent to under 10 percent today.

			This wondrous development is the result of increasing and expanding productivity, which is driven by the increasing and expanding use of fossil-fueled machine labor and the enormous amounts of mental labor it frees up.

			But there is still far more progress to be had. Not only are there the 10 percent of people who still struggle (and die early) on less than $2 a day, but the overwhelming majority of humanity still lives at a level that most readers of this book would consider desperate poverty. For example, five billion people still live on less than $10 a day.

			Expanding fossil fuel use will enable everyone, especially the world’s poorest people, to become more productive and prosperous.

			At the same time, continuing advances in pollution-control technology will make it possible for poorer people to use fossil fuels to lift themselves out of poverty with less and less pollution.

			All of this means more first light bulbs, more first refrigerators, more first rewarding jobs, more first years with a consistently full stomach, more first years drinking consistently clean water, more first years being comfortable no matter what the weather.

			Continuing and Accelerating Progress Throughout the World

			In chapter 4 I discussed the “virtuous circle of empowerment,” whereby our fossil-fueled productive ability drives progress by freeing up time and machine labor for innovation, which increases our fossil-fueled productive ability, which frees up even more time and machine labor for innovation, and so on.

			It is difficult at any given moment to realize how much the amount of innovation matters in the long term.

			Every bit of additional innovation increases the rate of progress—and the rate of progress, like an interest rate, compounds.

			Here’s a statistic that drives this home: if the United States’ economic growth rate—its rate of productive progress—had been just 1 percent lower than it actually was each year starting in 1870, our standard of living today would be lower than Mexico’s.[1]

			Expanding fossil fuel use will drive a faster virtuous circle of empowerment around the world. In the most productive parts of the empowered world, this will mean, among many other values, enormous amounts of time and machine labor spent on medical innovation that can continue increasing our odds of living to old age—and feeling better in old age.

			A faster virtuous circle of empowerment will also mean faster improvements in climate mastery, enabling us to deal with dangerous temperatures, droughts, wildfires, storms, and floods even more effectively.

			An Increasing Ability to Deal with Problems of Every Kind

			Expanding fossil fuel use will give us ample time and ability to address the many challenges ahead of us—challenges that will undoubtedly be much greater than changing climate conditions.

			Some of the challenges I am most concerned about are antibiotic-resistant bacteria, growing government deficits, and the rise of dictatorial nations.

			One great feature of an empowered world is that it has a general and highly adaptive ability to deal with such challenges.

			We saw this with COVID-19 when the empowered world was able to develop multiple vaccines in less than a year; in fact, the Moderna vaccine was actually designed in a weekend using modern computing machines.[2]

			A world increasingly empowered by fossil fuels will have the ability to take on the challenges we can think of and the ones we can’t think of.

			For example, overcoming antibiotic-resistant bacteria will depend on scientists empowered by prodigious machine-learning capabilities. Overcoming massive deficits will require increasing fossil-fueled productivity (as well as government restraining its spending). And the ability of free countries to protect themselves from dictatorial nations will require using the most cost-effective energy possible to fuel unrivaled productivity and thereby produce world-leading defense capabilities.

			Continuing Evolution and Progress in the Realm of Energy, Including Alternatives to Fossil Fuels

			Expanding fossil fuel use will also make possible the time and machine labor needed to develop better energy production processes of all kinds, including better fossil fuel processes and, perhaps most excitingly, nuclear processes.

			For example, one of the most promising emerging technologies is nuclear microreactors that are simple to operate and small enough to fit on the back of a semitruck. They could be used for everything from powering industrial projects in remote locations to quickly restoring power to areas hit by a natural disaster.[3] One application I find particularly exciting is the creation of nuclear-powered ships that can travel to any coast in the world and provide years of electricity to local populations. And then there is nuclear fusion, the “holy grail” of energy, which, if it can be commercialized, could make possible an entirely new level of empowerment for human beings.

			Contrary to the idea that we need to get rid of fossil fuels to bring forward alternatives, we need fossil fuels to free up the time and machine labor necessary to make alternatives competitive and ultimately superior.

			

			—

			I hope these possibilities of a flourishing fossil future—rapidly alleviating poverty, accelerating progress, a greater ability to solve problems, and faster energy evolution—motivate you to do what you can to fight for a flourishing fossil future.

			If so, it’s crucial to recognize that this fight requires not only trying to persuade a world bent on eliminating fossil fuels not to do so (which I will discuss in the next chapter), it also requires dramatic policy changes—and not just stopping all policies to restrict and eliminate CO2.

			While eliminating restrictions on CO2 would do an enormous amount of good, far more wide-ranging policy changes are necessary to achieve the full potential of a flourishing fossil future.

			In particular, we need new and better policies to bring about three key aspects of a flourishing fossil future that current policies are holding back: empowering the unempowered world, fostering alternatives, and handling side-effects properly.

			Empowering the unempowered world: While billions of people today live in an empowered world, in which fossil-fueled machine labor produces unprecedented levels of nourishment, protection, and opportunity for fulfillment, billions more do not live in this world. It’s crucial to identify what policies are holding these billions back, and what changes can lead to global human empowerment.

			Fostering alternatives: It’s crucial to identify how to liberate the use of fossil fuels while also fostering the ability of alternatives like nuclear to substitute where it makes sense today and to develop, if possible, into superior replacements in coming generations.

			Handling side-effects properly: While CO2 emissions should not be limited, there are other side-effects of fossil fuel use that clearly should be limited—such as in situations (including in China) where governments sanction enormous and largely preventable amounts of air pollution. It’s crucial to identify what policies governments should pursue on air, water, and land that rationally limit pollution without depriving citizens of the benefits of energy.

			In the remainder of this chapter I will identify the key principles governments around the world should adopt to achieve a flourishing fossil future, along with the specific policy priorities that can make the most positive difference the most quickly.

			Freedom Is Fundamental

			To identify what types of policies will lead to a flourishing fossil future, a good place to start is to look at the countries that are currently doing the best job of maximizing the benefits of fossil fuels and other forms of energy while handling negative side-effects in a rational way—neither ignoring them nor reducing them in a way that does more harm than good.

			Chief among countries that have done a good job energy-wise is the country I am fortunate to live in, the United States. In much of the United States we have low-cost, on-demand, versatile energy from fossil fuels, significant amounts of low-cost, reliable electricity from hydro and nuclear, and some of the best air quality in the world. We have also been by far the world’s leader in energy innovation, leading the development of everything from the first oil drilling to modern fracking to modern hydropower to lithium-ion batteries to nuclear power plants.

			What about the U.S. has made its energy policies so conducive to human flourishing and energy progress?

			Fundamentally, freedom—the freedom to produce energy, properly defined so as to prevent the improper endangerment of others.

			The reason why freedom is fundamental is that it liberates the deepest root of productive ability, even deeper than cost-effective machine labor: the reasoning human mind.

			As I’ve stressed in this book, we live on a naturally deficient and dangerous planet, and our bodies naturally have very meager productive abilities.

			To amplify and expand our productive abilities, we need cost-effective energy and machine labor—the more cost-effective (affordable, reliable, versatile, and scalable) the better.

			Thus, cost-effective energy and machine labor are fundamental to human flourishing.

			But what leads to cost-effective energy and machine labor?

			A more fundamental cause: the power of the reasoning mind, which enables us to identify new truths about reality, including truths about how to produce energy and machine labor more cost-effectively.

			It is the reasoning mind that enables human beings to figure out how to transform heat into motion (the basis of the “heat engines” that power civilization), how to find oil at low cost, how to build an engine that powers an airplane at low enough cost for the masses to be able to fly, how to burn coal more efficiently and cleanly, how to ensure a reliable supply of natural gas 24/7/365.

			We can benefit from energy only to the extent that reasoning human minds can identify cost-effective ways to produce energy, then implement them in reality.

			And reasoning human minds can identify and implement cost-effective ways to produce and use energy only to the extent they are free to do so.

			Consider: Why has the United States been the overwhelming source of innovation in oil and gas extraction, from the birth of the oil industry in 1859 to the fracking revolution that has turned once-useless rocks into vast supplies of life-giving low-cost energy?

			The reason is freedom—in the above cases, the freedom to own and develop underground minerals. In most countries around the world, the government claims ownership to everything below the surface of the earth—which means that if someone has an idea for a new method of cost-effective oil exploration or drilling, they are not free to implement that idea on their own land or contract to try it out on someone else’s land. Instead, they must get the permission of a government—which, historically, is not forthcoming for new methods.

			Under U.S. law you are free to implement any method you identify for how to cost-effectively explore and drill for oil—so long as you persuade other free people to cooperate, from landowners to investors to employees. And if your idea produces value, you are free to keep and enjoy that value.

			This kind of freedom maximizes the amount of good ideas that are identified and implemented—just as freedom does in the computer industry, in the medical device industry, and in the mobile phone industry.

			If we want as many people as possible to benefit from energy, we need everyone to have the freedom to produce energy—which means to identify and implement the most cost-effective ways of producing energy.

			At the same time, energy freedom, like any freedom, doesn’t give us the right to do whatever we want regardless of our effect on other people. We need policies that define energy freedom so as to prevent improper endangerment of others.

			In the coming sections I will lay out the four aspects of energy freedom that governments around the world need to adopt or optimize if we are to achieve a flourishing future for as many people as possible. They are: the freedom to trade, the freedom to develop, the freedom to compete, and the freedom from endangerment.

			Each of these freedoms is severely restricted and opposed around the world due to the widespread acceptance of the anti-impact framework, along with other anti-freedom ideas.

			Each of these freedoms, if understood and expanded, has enormous potential to advance human flourishing.

			Protect the Freedom to Trade

			A question you might have been wondering about throughout this book is: Why is the unempowered world still unempowered? Why are billions of people using so little energy?

			After all, we know that cost-effective machine labor can dramatically amplify and expand the productive abilities of human beings everywhere. So why isn’t it used everywhere? Why is it lacking in much of Africa and in substantial portions of Asia?

			Of course these areas are very poor, but recent history has illustrated that it’s possible to rapidly empower very poor people through profit-seeking investment from the wealthy, empowered world. When investors invest in factories and industrial farms in unempowered places, and in the energy to power them, this can multiply productivity tenfold or a hundredfold and benefit everyone involved.

			So why isn’t this happening everywhere?

			In large part because the freedom to trade is not protected everywhere.

			By “the freedom to trade” I mean the freedom to exchange value under a government that enforces and protects contractual agreements.

			All modern energy production requires enormous amounts of trading among human beings.

			For example, for a modern electrical grid to function, the grid operator must trade with customers who purchase the electricity, with workers who build and operate the grid, with companies that produce the power plants, with companies that produce fuel, and with owners of the land the operator needs to lay power lines on.

			Since all of these trades involve long-term commitments, they require contracts between traders that are enforceable (the traders who agree to the contracts have to abide by them) and protected (outsiders can’t interfere with the contractual agreement).

			If a grid operator cannot engage in long-term trade with customers—if customers can fail to pay without consequence or outsiders can seize the money customers do pay—it cannot function. The same applies to a grid operator’s employees and suppliers; without long-term, contractual trade, the operation cannot function.

			The freedom to engage in long-term trade using contracts depends on a broader system of property rights and the rule of law.

			Property rights are the basis of contracts. Under a system of property rights, everyone has a right to their property (including their own labor)—a right that includes the right to trade their property via clearly defined contracts, enforced and protected by a government that functions according to the rule of law, not the arbitrary whims of bureaucrats or dictators.

			To the extent the freedom to trade using enforceable and protected contracts has existed, it has been profitable—cost-effective—for investors to invest in machine labor to amplify and expand the abilities of once-manual laborers. For example, the empowerment of billions of people over the last half century has depended on dramatic, though far from ideal, increases in the freedom to trade in places like China and India.

			The most common form of profitable investment in empowerment is investment in manufacturing. The basic model here is that a company that makes a certain product decides to create manufacturing facilities—consisting above all of machines and energy—in a poor part of the world.

			The company invests in the manufacturing facilities, and sometimes in new supporting energy infrastructure (such as new power plants and power lines), and it pays workers more—often far more—than they were making doing manual labor (usually on farms).

			The machine labor makes the once-manual laborers far more productive than they would otherwise be. That means profit for the business and higher wages for the workers.

			As productivity and wages go up, once-poor individuals can trade for more of any given product or service: food, clothing, shelter, leisure, medical care, education. And as productivity and wages go up, people have more time and other resources to learn more, innovate more, and become still more productive. It’s the virtuous circle of empowerment once again.

			The virtuous circle of empowerment involved in investment in manufacturing is illustrated in a memorable story told by energy and environment expert Michael Shellenberger about a young woman, Suparti, in Indonesia. Before working at a factory,

			
				Suparti worked alongside her parents and siblings in the fields. “We were poor relative to the other houses in the community. Our house had four rooms and was made of bamboo. We had no electricity or TV. We cooked with rice husks.”

				Suparti moved into the city to pursue opportunities made possible by machine labor.

				[After an initial job at a toy factory] she found employment at a chocolate factory. Her first job was to pour liquid chocolate into moldings and package them. Then she was promoted to deliver chocolate and supplies to other parts of the factory by trolley, and finally she worked behind a desk, printing product labels, plastic wrap and expiration dates, and barcodes for retailers.

				 . . . Her wages have more than tripled since she first started working in the city. As a factory worker, she was able to purchase a flat-screen TV, a motor scooter, and even a home by the age of twenty-five.

				Suparti’s story is typical of Indonesia and other places around the world.

				Around the world, for hundreds of years, young women have been voting with their feet. They have moved to cities from the countryside not because the urban areas are utopian but because they offer many more opportunities for a better life. . . .

				In the 1960s, [Indonesia] was as poor as many sub-Saharan African nations are today. . . .

				It has been able to attract enough manufacturing to drive development; per capita annual incomes rose from $54 to $3,800 between 1967 and 2017.

			

			The wonderful empowerment of Suparti and hundreds of millions of others via foreign manufacturing investment depends on those manufacturers’ freedom to trade, including the enforcement and protection of contracts, property rights, and the rule of law.

			Without the freedom to trade, the rise of hundreds of millions of people like Suparti could not happen.

			Thus, lack of the freedom to trade is the biggest obstacle to empowerment for the billions of people in the unempowered world.

			I remember talking to an executive at one of the world’s largest energy companies and asking him what the key was to empowering Africa.

			It’s simple, he said: Foreign investors need to be able to make money on their investments. That means we need to be able to contractually purchase all the different inputs that go into making energy, with the confidence that they will not be seized or sabotaged at any moment. And to offer low-cost, reliable electricity, we need real payment contracts.

			Because we do not have that confidence in many places, he said, we won’t operate in those places.

			Until the widespread lack of freedom to trade changes, even if fossil fuels become even lower cost in general, the poorest parts of the world will be only marginally more empowered, because producing energy, including electricity, using fossil fuels, won’t be a reliably profitable activity for businesses.

			Too often, when the issue of unempowerment is acknowledged it is treated as an issue of needed charity: poor people around the world lack energy, so rich people need to give it to them, building grids and power plants so that poor people can have lights and cell phones and air-conditioning.

			But the key to using significant amounts of energy as a consumer is first using significant amounts of energy as a producer, so that you become productive enough to afford lights, cell phones, and air-conditioning—not dependent on receiving them as a gift from abroad.

			And using significant amounts of energy as a producer depends on the freedom to trade.

			Thus, policy priority number one to empower the unempowered world is for the unempowered world to create the institutions necessary to protect the freedom to trade: contracts, property rights, rule of law.

			Unfortunately, the mainstream knowledge system widely opposes the freedom to trade for three reasons.

			First, its goal of eliminating human impact leads to at best a disinterest in and at worst a hostility toward empowerment—and the more it is recognized that poorer people will use fossil fuels to empower, the less interest there is in establishing the institutions necessary to empower the poor.

			Second, widespread opposition to capitalism means that it is hard to make progress in promoting contracts, property rights, and the rule of law—all of which are rightly associated with capitalism.

			Third, widespread cultural relativism holds that freedom, including contracts, property rights, and the rule of law, is not a universal value but rather a “Western” prejudice that those who have it should not advocate for others. Observe that the world’s leading philanthropists, such as Bill Gates, say nothing about freedom in their celebrated efforts to help poor parts of the world. “Freedom” is so taboo in discussions of poverty that I once gave a speech on freedom called “The F-Word.” As a believer in the universal value of freedom as the political requirement of human thought, human productivity, and human flourishing, I find the view that freedom is only appropriate for some people particularly offensive. And in my experience talking to people from poorer parts of the world, they find the idea that freedom and progress are not for them offensive as well.

			Until more people are willing to champion freedom, in particular the freedom to trade, in the unempowered world, it will largely and tragically remain unempowered.

			Protect the Freedom to Develop

			A second essential aspect of energy freedom that needs to be drastically expanded to maximize human flourishing going forward is the freedom to develop.

			To develop is to transform (intelligently impact) our surroundings from one form into another on a significant scale.

			Just as every form of energy production involves trade, every form of energy production involves development.

			This includes:

			
					
					extracting raw materials out of the ground, whether the raw energy itself (such as oil, coal, or gas) or all the materials that go into the energy-producing machines (such as iron, sand, rare-earth elements, and oil for producing wind turbines);

				

					
					building giant energy-processing and production facilities, from oil refineries to nuclear power plants; and

				

					
					building long-distance energy-transportation infrastructure, from high-voltage transmission lines for electricity to pipelines for oil.

				

			

			Human beings can only engage in cost-effective energy production and therefore modern productivity to the extent they are free to engage in the development that energy production requires.

			If and to the extent the freedom to develop doesn’t exist, energy cannot be produced cost-effectively or at all.

			For example, when anti-impact activists stop the construction of natural gas pipelines in the northeastern United States, citizens who could have had low-cost, reliable electricity and residential heating instead have skyrocketing electricity prices and heating shortages. In 2018, this got so bad that New England, near some of the world’s best gas fields, had to resort to importing gas by tanker from Russia to keep the lights on![4]

			When the freedom to develop exists, the ingenuity of human beings is unleashed to identify and implement the most cost-effective ways to produce energy. All the energy production we have today—oil, coal, gas, nuclear, hydro, geothermal, biomass, solar, wind—required people to be free to engage in massive development.

			Just as the freedom to trade depends on property rights, the freedom to develop depends on property rights.

			Property rights allow individuals (including voluntary associations of individuals, such as corporations) to purchase and own resources, including land, and to develop those resources as they judge best—including for productive purposes like energy production, as well as for recreation or the enjoyment of natural beauty. People who outbid others to purchase land tend to be those who can make the most productive use of it—whether making it into an energy-producing development or into a beautiful park that people will pay to enjoy. Thus, property rights make it possible for development to be done where it is most valuable, in the form that is most valuable, by the people who are most capable of doing it.

			The U.S.’s history of property rights has made it a world leader in innovative development, including the development of innovative ways to get oil and gas. Today’s “shale revolution,” which has made the U.S. the world’s leading oil and natural gas producer, was possible only because individuals and companies were free to own underground minerals and thus invest in innovative ways to extract them.

			How does the freedom to develop apply to government-owned land? First and foremost, it casts massive doubt on how much land governments claim ownership of—such as the 40 percent of land that the federal and state governments have taken over in the U.S.

			Government control of land prevents untold amounts of productivity and enjoyment, including the ability of poorer people to experience the joys of land with more plant and animal life—which, contrary to the mythology that human beings just want to build parking lots, is something almost everyone wants and is willing to pay for.

			Government control of land also leads to huge problems on that land, such as the wholesale mismanagement of forests that drove the unnecessary damage of recent California wildfires. Indeed, government mismanagement has made the California forests into by far the greatest environmental hazard in the U.S., subjecting millions of people to levels of danger and pollution that a private company or landowner would immediately be shut down for.

			Insofar as government does own land, the freedom to develop still applies, in that the use of government-owned land should be governed by the human flourishing framework—the implicit framework most people use with their own land—not the anti-impact framework.

			For example, if a government is tasked with preserving some plot of land that is particularly beautiful, then the government should make that land accessible for people’s enjoyment. And the government should allow and encourage industrial development where it doesn’t meaningfully compromise human enjoyment.

			Development of all sorts of minerals should be allowed on “public lands,” including offshore. This can be done safely and without preventing us from enjoying the oceans or landscapes. (The arguable exception for landscapes is solar panels and wind turbines, which are of such low density that they take over landscapes in areas that try to generate a lot of power using solar and wind.)

			The freedom to develop, achieved primarily through the protection of property rights, helps human beings maximize energy production of all kinds, fossil fuels and otherwise.

			Unfortunately, this freedom is radically restricted around the world by the anti-impact movement.

			In the twentieth century, with the rise of the anti-impact movement in addition to increasing government control of property in much of the world, property rights became gradually and then completely subordinate to a supposedly “higher” concern: government’s protection of unimpacted nature from human development.

			Today, anti-property rights, anti-development policies hold back flourishing and progress in every industry.

			Consider the plight of the modern producer in any industry. Whether they wish to construct a new apartment complex, open a coal mine, site a nuclear power plant, build a new factory, or drill for oil, they cannot count on clear, objective laws to protect their right to develop. Instead, they must deal with open-ended environmental laws and near-omnipotent regulatory agencies that can forbid any project that is regarded as insufficiently “green.”

			The producer is virtually guaranteed to face a labyrinth of opposition from environmental bureaucrats, controls, lawsuits, NIMBYs, and activist groups. Every step of the labyrinth costs time and money, and there is no guarantee a project will emerge alive; vital industrial projects can and have been shut down to preserve the habitats of particular types of rats, frogs, and insects on supposedly private property.[5]

			Given this industrial climate, it is a wonder that any development occurs in the U.S. and other countries saturated by the anti-impact movement. Ask any leader of an industrial project how much opposition they face in refining the fuel we use to drive, in fracking for the gas that heats our homes, in building the coal or nuclear plants that keep the power on, and you will marvel at the inhuman endurance our industrial producers possess—an endurance we can’t, and shouldn’t have to, count on.

			Anti-development policies have spread throughout the empowered world and the unempowered world.

			If they can be reversed in favor of the freedom to develop, it would usher in enormous amounts of energy production, productivity, and flourishing.

			While there are dozens of anti-development policies that need to be reversed, two particularly high-leverage ones are

			
					
					anti-development incentives to the unempowered world; and

				

					
					anti-impact permitting policies.

				

			

			End All Anti-Development Incentives to the Unempowered World

			One high-leverage area for protecting the freedom to develop is ending the self-righteous plague known as the “sustainable development” movement, by which the empowered world spreads anti-impact, anti-development policies in the unempowered world.

			“Sustainable development” is a rough synonym for “development without impact”—a contradiction in terms.

			Development always involves significant impact. If you are trying to minimize impact, you will minimize development. And in practice that’s exactly what the “sustainable development” movement does in the realm of energy.

			This movement has concluded that fossil fuels, nuclear, hydro, and the modern industrial development they make possible—such as industrial agriculture—are “unsustainable” because they have too much impact on the planet and thus will inevitably cause us to self-destruct. In other words, the delicate nurturer assumption.

			Advocates of “sustainable development” can’t easily get empowered countries to retrogress and abandon modern machine-labor civilization, but they can and do successfully push the unempowered world to stay unempowered by following their anti-human doctrine.

			For example, the ever-influential Paul Ehrlich and John Holdren in the 1970s opposed plans for spreading industrial agriculture due to their use of fossil fuels. They noted:

			
				Most plans for modernizing agriculture in less-developed nations call for introducing energy-intensive practices similar to those used in North America and western Europe—greatly increased use of fertilizers and other farm chemicals, tractors and other machinery, irrigation, and supporting transportation networks—all of which require large inputs of fossil fuels.[6]

			

			Instead, they advocated “much greater use of human labor and relatively less dependence on heavy machinery and manufactured fertilizers and pesticides.” That is, an unempowered life. Such a life, they argued, “causes far less environmental damage than does energy-intensive Western agriculture.” Clearly they were not talking about the human environment, which is barely livable when farmers engage in manual labor agriculture.

			The anti-development ideas of the “sustainable development” movement have been extremely influential. For example, as a result of such ideas, government lending for modern agriculture decreased from 20 percent of development assistance in 1980 to 3 percent in 2005.

			The anti-development “sustainable development” movement is able to do massive damage to the unempowered world in large part because of the susceptibility of unempowered countries to pressure from the empowered world.

			Unempowered countries tend to be (a) poor and (b) run by dictatorial governments. Their leaders tend to be extremely eager to get outside money and to impose whatever policies are necessary to get it.

			The leaders in aid to poor countries are the World Bank and the United Nations, which give or lend money to poor countries for specific kinds of projects and in exchange for certain kinds of behaviors.

			While in the 1950s through the 1970s these organizations tended to support development projects using cost-effective forms of energy like hydro and fossil fuels, in recent decades they have been pressuring poor countries to engage in “sustainable” development using renewable energy—biomass, solar, and wind.

			In practice, this means little to no development.

			We need to stop strangling the unempowered world with “sustainable development” and instead promote the freedom to develop.

			One additional danger here for the free world is that when the institutions of the free world refuse to support fossil-fueled development projects in the unempowered world, less-free countries will often fill the void. China is by far the leader in this area with its Belt and Road Initiative, which involves building coal plants and other industrial facilities around the world—facilities that will inevitably be subject to Chinese political pressure.

			End Anti-Impact Permitting Policies

			Despite the unprecedented technology we have at our disposal for development today, most development is far slower than it was a hundred years ago.

			For example, the Empire State Building took one year and forty-five days to build—in the early 1930s.[7]

			The reason is that when property rights are respected, producers can develop with astonishing speed. But when they are held back by anti-impact permitting policies, development is glacial.

			Take the construction of pipelines—a process that is thought to be inherently slow.

			In the late 1870s, with technology that was incredibly primitive compared with today, a small company led by an entrepreneur named Byron Benson built a 130-mile pipeline through a mountainous area in three months.[8]

			This was possible only because it happened under a government whose job was to protect everyone’s property rights—whether a developer who wanted to build a pipeline or a potential victim of the pipeline’s pollution.

			As evidence of the efficacy of this policy, note that there were some worries at the time that the pipeline would burst—but they were found to be without evidence and thus were not allowed to hold up development. As for the “environmental impact” on other species, that was up to landowners. Everyone was free to buy property for whatever purpose they chose, whether to run a pipeline or build a house or enjoy wildlife or all three. But no one could dictate what someone else did with their land. Companies with new projects bought up land or acquired land-use rights from others, and they could build factories, railroads, oil refineries, and, of course, pipelines to the best of their ability.

			The result of such a policy was profound: when individuals truly owned and could use their own property, there was no gap between their ideas and their implementation. I call this phenomenon “energy at the speed of thought”—or, more broadly, “industry at the speed of thought.”

			In today’s American industry, in the three months it once took to build a pipeline, it can be difficult to get permission to build a yoga studio; a state-of-the-art industrial project is inconceivable in less than several years. The reason is anti-impact permitting policies.

			A “permit” is a permission to develop. Insofar as this phenomenon exists at all, it should be to protect other people and property from genuine, demonstrable endangerment. But today’s permitting is based on the anti-impact idea that development is wrong.

			Every development today, even on private property, has to account for its impacts on every species and subspecies in the area, with anti-impact bureaucrats deciding what is too much.

			If we end anti-impact permitting policies and restore the freedom to develop, we will achieve energy, and industry, at the speed of thought.

			Protect the Freedom to Compete

			A third essential of energy freedom that must be dramatically expanded to maximize human flourishing is the freedom to compete at energy production. For energy to be produced as cost-effectively as possible, it is not enough that one or a few enterprises are free to produce, including to trade and develop; all potential producers must be free to compete—to attempt to produce energy cost-effectively for different customers.

			The freedom to compete ensures that at any given time and in any given place we have the most cost-effective energy production that anyone can identify and implement.

			The reason that fossil fuels dominate today is that for most situations they are the most cost-effective option, often by far the most cost-effective option.

			Contrary to popular belief, this outcome was not achieved by anyone deciding that everyone should use fossil fuels. It was “decided” by billions of energy users looking for the best deals, and millions of collaborating and competing energy producers identifying that fossil-fueled processes delivered the best value at the lowest price for energy users.

			The same freedom of competition that makes possible fossil fuels’ dominance today will lead to its improvement and in the long term its replacement through the process of energy evolution.

			Under freedom of competition, the best option at any given time wins, and over time what the best option is evolves as (1) the prices of inputs change and (2) the knowledge of how to combine inputs into energy develops.

			Energy evolution is always occurring under freedom of competition—even when it seems like we’re using the “same” form of energy for generations. Take oil, which we’ve been using in the U.S. for over 160 years. Oil today comes from different places than the oil used in the past, and is produced using different and better processes.

			Once we understand the phenomenon of energy evolution, we can understand why the use of fossil fuels is not “unsustainable,” but evolving— which is better than sustainable.

			The “unsustainability” worry amounts to “If we keep producing and consuming energy the way we are today, won’t we run out?” The answer, if you take the question literally, is that we absolutely will. If we do anything the same way, over and over, we will eventually run out of resources. If we look for the exact same solar panel materials in the exact same places, for example, we’re going to run out of those. If we keep trying to get iron for steelmaking from the exact same places, at some point it’s going to run out.

			But the fact that a behavior cannot be repeated forever doesn’t mean that it’s unsustainable in the sense of being short-range and irrational. The truly long-range behavior is to always do the best thing at any given time, and what the best thing is evolves over time.

			The long-range behavior in metal, for example, is to always look for and use the best form of metal. Maybe that will be steel for five hundred years and then something completely different. And maybe the iron ore and the carbon for that steel will come from one place for twenty years and then a different place for the next twenty years—it doesn’t matter. As long as policy supports the freedom of competition, enabling us to use the best metal at any given point in time, metal production will keep evolving in a productive way.

			If somebody said, “We shouldn’t use metal at all because it’s not renewable,” and instead mandated that we make our skyscrapers out of “renewable” wood, most people would probably think that didn’t make much sense. There’s no reason why we should commit to using some inferior material indefinitely because it’s “renewable” or “sustainable.” The same is true for energy.

			We use oil today because it is still the most cost-effective option. When that ceases to be the case, oil will no longer be part of evolving energy production. It’s infinitely better to let superior alternatives emerge over time under freedom of competition than to mandate inferior alternatives right now.

			Thus, the key to increasingly cost-effective energy of all kinds is to leave producers free to compete, so that over time they can continue to evolve new and better ways to get energy.

			Unfortunately, the freedom to compete, like the other energy freedoms, is under attack, by a combination of the anti-impact framework—which leads to attempts to prevent fossil fuels, nuclear, and hydro from competing—and the anti-freedom phenomenon that is euphemistically called “central planning” but should be called “government-dictated production.”

			The meaning of “central planning” in energy is that instead of energy producers being free to identify and implement competing plans, with the best plans winning out, a handful of government officials dictate what forms of energy may be pursued and how. This kind of “planning” always ends up being somewhere between highly inefficient (the post office) and completely destructive (Venezuela).

			Today, government-dictated energy production is combined with the anti-impact framework to lead to a double disaster: production dictated by the government, which, on top of all the ignorance and inefficiency that implies, deliberately excludes the most productive options—fossil fuels, nuclear, and large-scale hydro—in favor of unreliable solar and wind (which themselves are strangled by the anti-impact movement’s opposition to development).

			Two high-leverage policies government can focus on to rapidly expand freedom of competition are

			
					
					eliminate all government preferences, above all “green” preferences; and

				

					
					where governments have a monopoly, use the pro-human standard of cost-effectiveness.

				

			

			Eliminate All Government Preferences, Above All “Green” Preferences

			While governments can and should pass rational standards for endangerment (see the next section, “Properly Protect the Freedom from Endangerment”), governments should not use their power to give special preferences to any source of energy, whether oil or coal or gas or nuclear or solar or wind—whether through mandates or subsidies or loans or anything else.

			Whenever a government prefers one source of energy, the inevitable effect is to punish more cost-effective forms of energy (which would win out without government preferences) and reward less cost-effective ones (which would not win out without government preferences).

			The most egregious form of government preference, driven by the anti-impact framework, is the quasi-religious preference for “green” or “renewable” energy. For example, governments favor “renewable” solar and wind because they are viewed as not impacting nature as much as other forms of energy.

			These are not scientific or economic criteria; they are ultimately religious criteria that have no place in government. And they are yet another way in which governments have held back the promise of nuclear energy—which, even though it is the safest and cleanest source of energy, doesn’t fall under the “green” or “renewable” label.

			Where Governments Have a Monopoly, Use the Pro-Human Standard of Cost-Effectiveness

			Even where “central planning” doesn’t dominate, no country today has full freedom of competition.

			For example, even in the relatively free United States, significant parts of the energy economy are government-controlled—particularly the electrical grid, which largely consists of government monopolies.

			When the government does have a monopoly, such as with electricity, freedom of competition should still be applied as much as possible. Specifically, the government should try, to the extent possible, to do what multiple producers would do under freedom of competition: seek to produce energy as cost-effectively as possible over the long-term.

			In the context of the electrical grid, choices should be made by some form of what I call “long-term system-cost analysis.” This means looking at the full costs of different options in the long term, given the likely needs of electricity users, and then choosing the best options.

			Such an analysis tends to lead to highly reliable and resilient plants such as coal and nuclear, along with natural gas—though because gas lacks on-site storage and depends on just-in-time delivery from pipelines, it doesn’t usually make sense to use only gas.

			Unfortunately, on today’s grid choices are not made by such long-term system-cost analysis but rather by decision-making processes designed to maximize use of solar and wind, even though that comes at the expense of affordability and reliability.

			In 2020, California suffered widespread blackouts when its electricity production, precariously designed with “green” preferences to maximize the percentage of solar and wind electricity generated throughout the year, was unable to handle a heat wave in the afternoon when the sun and wind both died down.

			In 2021, Texas suffered horrific blackouts when its electricity production, also precariously designed to maximize solar and wind, was unable to perform in very cold weather, due to a combination of underinvestment in reliable power plants (defunded to pay for wind), underinvestment in weatherization for power plants (also defunded to pay for wind), and the low wind and sunlight that often occur during very cold temperatures.

			When a government monopoly combines with deliberate, “green” disregard for cost-effectiveness, disaster will inevitably result.

			That’s why we need as much freedom of competition as we can get, in the U.S. and around the world—with zero religious preferences for unreliable energy—so that in every situation producers are competing on cost-effectiveness, and consumers get to choose the winners.

			If governments around the world dramatically increase the freedom to compete, along with the freedom to trade and the freedom to develop, we will experience empowerment and progress that make the last forty wonderful years of progress seem slow by comparison.

			Properly Protect the Freedom from Endangerment

			The final key aspect of energy freedom is the principle that defines the limits of energy freedom.

			The purpose of energy freedom is to enable individuals to flourish. Because of this, energy freedom must be carefully defined so that its exercise does not contradict its purpose by leading to genuine endangerment of individuals.

			Anytime we are producing energy, endangerment is an issue, because energy always involves (1) potentially dangerous forces and (2) potentially dangerous materials.

			
					
					Potentially dangerous forces: The more energy we produce, the more force we are generating. If the forces of large-scale energy production go out of control they can do a lot of damage. For example, gas lines can explode, solar panels can catch fire, and nuclear plants can melt down.

				

					
					Potentially dangerous materials: All forms of energy involve extracting and using materials from the Earth that can harm us if ingested: air pollution from coal or wood that can cause respiratory issues; hydrofluoric acid (used in producing many forms of energy) that can melt bones; rare-earth elements used in solar panels, wind turbines, and batteries that are extremely hazardous to mine for and generate large amounts of hazardous by-products when processed.

				

			

			Because of energy’s inherent capacity to endanger, an essential of energy freedom is the freedom from endangerment.

			In this section I will lay out the basic elements of what I think is the proper, human flourishing–based approach to freedom from endangerment—and contrast it with today’s approach to endangerment, which is shaped by the anti-impact framework and is itself an enormous danger to human life.

			As a frequent example to illustrate the difference between the human flourishing and anti-impact approaches to freedom from endangerment, I will use the controversial topic of fracking. Fracking—hydraulic fracturing—is one of several key shale energy technologies: technologies for getting oil and gas out of dense shale rock, which exists in enormous quantities but had previously been inaccessible at low cost. For simplicity’s sake, I will use the term “fracking” as a shorthand, to include all the major shale energy technologies.

			Fracking has gotten attention not primarily because of the energy revolution it has created but because of concerns about its alleged endangerment of people. These concerns, most prominently expressed by filmmaker Josh Fox’s Gasland movies, are almost entirely based on anti-impact perversions of freedom from endangerment.

			Protecting Against Abuses of Energy

			The simplest element of protecting freedom from endangerment is to pass and enforce laws against abuses of energy production.

			By “abuses” I mean demonstrably and significantly harmful actions that come from an improper use of a given form of energy production. “Abuses” are in contrast to “side-effects,” which are unintended effects, including negative effects, of normal use.

			For example, gas explosions, oil spills, battery fires, and solar panel fires are improper uses—abuses—of energy production. By contrast, most coal smoke in the 1800s was not an abuse of coal, it was a negative side-effect of coal.

			The proper policy toward abuses of energy is to pass and enforce laws against them, using civil or criminal approaches as appropriate.

			That may sound like something everyone can agree on. Unfortunately, it is not the approach of many activists and policymakers today, who use what I call the “abuse-use fallacy”: citing abuses of a technology to argue that the technology should not be used.

			For example, the whole approach of Gasland is to cite alleged abuses of fracking (nearly all of which have been proven false) and use those to argue that no fracking should exist.

			Individual abuses do not prove that an entire technology should not be used—they prove it should not be abused.

			Any technology can be abused. For example, in 2021 it was widely revealed that the polysilicon production involved in solar panel manufacturing, which China dominates, likely involved slave labor. That does not mean that all solar energy production should be forbidden.

			The abuse-use fallacy can be used to attack any technology. In practice, it is used most to attack all forms of cost-effective energy. For example, nuclear accidents are used to justify the position that no nuclear energy should ever be attempted.

			A crucial aspect of moving toward a flourishing fossil future is for governments to cease the abuse-use fallacy wherever it is being used.

			Protecting Against Endangering Side-Effects

			While handling endangerment from energy abuses is relatively straightforward, handling endangerment from side-effects is not—so that will be my focus in this section.

			Again, a side-effect is something that is inherent in the normal use of a given technology. For example, in today’s context CO2 is a side-effect of all fossil fuel use (and all other energy use, since all energy use involves significant fossil fuel use).

			I believe there are two criteria that must be met before a side-effect is considered genuine endangerment that justifies government action.

			It must be (1) demonstrably and significantly harmful and (2) reasonably preventable.

			Both criteria are flagrantly violated by today’s anti-impact endangerment policies.

			Endangerment Criterion 1: Demonstrably and Significantly Harmful

			“Demonstrably” harmful means that a specific activity can be demonstrated to be the cause of harm to the health and safety of individuals—as against other potential causes of that harm.

			For example, if someone is getting headaches near a wind turbine, the wind turbine is “demonstrably” harmful only if those headaches can be demonstrated to come specifically from the wind turbine—as against other causes of headaches.

			“Significant” means that the level or risk of harm must rise above the normal, background level of risk we all face. For example, if a side-effect demonstrably increases the risk of death by one in a billion, it shouldn’t qualify as harmful under the law.

			Unfortunately, today’s anti-impact policies frequently violate the demonstrably and significantly harmful criterion when it comes to alleged endangerment, especially when fossil fuels are involved, using three fallacies: the false-attribution fallacy, the “artificial” fallacy, and the no-threshold fallacy.

			THE FALSE-ATTRIBUTION FALLACY

			The false-attribution fallacy is the practice of attributing negative phenomena to energy-production processes that did not in fact cause them.

			For example, In Gasland, Josh Fox famously showed people lighting their water on fire—a phenomenon that, unbeknownst to many, is a frequent natural occurrence almost always stemming from the natural presence of methane (natural gas) in many sources of water.[9] But naturally occurring methane often gets falsely attributed to fracking, as do many groundwater problems that are actually due to natural contamination of water wells.

			A more sophisticated version of false attribution involves using prestigious studies based on speculative models. Just as climate discussions today are governed by speculative models with no demonstrated predictive ability, so are pollution discussions. Regulators often use models that assert unprovable relationships between tiny amounts of particulate emissions and health problems.

			The main thing to watch out for here is a statement like “X causes Y”—for example, “coal causes asthma.” That’s usually an oversimplification at best; often it’s completely bogus. It’s hard to prove cause and effect when we are dealing with complex systems such as human bodies and the environments they inhabit. Thus, when we encounter confident attribution of some negative effect to some specific cause, it’s crucial to ask: “Could you explain how you prove that—how you know that coal in particular caused asthma instead of everything else that might have caused it?”

			In the case of coal and asthma, any explanation attributing the second to the first needs to account for why asthma rates have increased as air pollution from coal and other sources has decreased.[10]

			To be sure, negative cause-and-effect relationships do exist between certain quantities of fossil fuel emissions and human health—but they need to be demonstrated, not falsely attributed.

			The false-attribution fallacy is used throughout the world, especially the empowered world—in large part because knowledge systems around the world are on the anti-impact framework’s delicate nurturer assumption, which leads to the expectation that significant human impacts are inevitably self-destructive. Rejecting the false-attribution fallacy is crucial to unleashing the full potential of fossil fuels and other forms of energy to further empower the world.

			THE “ARTIFICIAL” FALLACY

			The “artificial” fallacy is the practice of assuming that human-created (“artificial”) substances are inherently dangerous.

			For example, one of the big accusations against fracking is that it “uses chemicals.” This is a funny way of putting it. Everything in our world uses chemicals, because the world is made of chemical elements.

			The accusation is implying that fracking uses “artificial” or man-made chemicals—and assumes that man-made means dangerous.

			But it is simply untrue that “natural” substances are safe and man-made substances are unsafe. For example, the pollution challenges involved in coal power come from “natural” parts of these organic, plant-based fuels, such as sulfur, nitrogen, and heavy metals. Arsenic and cyanide are natural substances. Many naturally-growing plants are poisonous.

			The fact that something is made in a laboratory shouldn’t make us afraid. And the fact that we didn’t make something shouldn’t make us feel safe. With every substance, we need to look at its nature and dosage in the context of human life.

			The “artificial” fallacy is involved in every attack on energy. For example:

			
					
					Man-made CO2 is assumed to be catastrophic because it is man-made.

				

					
					Oil spills, even of small amounts, are assumed to be the end of the world.

				

					
					Nuclear radiation in totally healthy quantities is assumed to be bad because it’s man-made.

				

					
					Nuclear waste is assumed to be intolerable because it’s man-made.

				

					
					Harmless levels of particulate emissions are assumed to be deadly because they’re man-made—or, if those levels are harmful, they’re assumed to be far more harmful than they are.

				

			

			An additional note: It especially doesn’t make sense to be biased against man-made things, because they are deliberately made by a human mind, usually to promote human flourishing. While man-made things can be bad, it is perverse to single out the man-made as bad per se. To be against the man-made as such is to have a bias against the mind-made, which is to be against the human mind, whose very purpose is to figure out how to transform our environment to meet our needs.

			And anti-mind is what the anti-impact framework is: by being against human impact it is against the human mind—and human life.

			Because the anti-impact framework is ubiquitous, the “artificial” fallacy is as well. It, like all the other anti-impact endangerment fallacies needs to be rejected by governments if we are to maximize human flourishing going forward.

			THE NO-THRESHOLD FALLACY

			Another anti-impact endangerment fallacy that leads our knowledge system and policymakers to falsely identify side-effects as demonstrably and significantly harmful is the no-threshold fallacy.

			The no-threshold fallacy is the practice of arguing that because a human-caused phenomenon—from nuclear radiation to sulfur dioxide to synthetic pesticide—is damaging in some quantity, it must be damaging in any quantity.

			In reality, every phenomenon in nature, including every type of substance, is safe or even beneficial below or above a certain threshold dosage and dangerous outside that range.

			As Paracelsus put it over five hundred years ago, “All things are poison and nothing [is] without poison; only the dosage determines that something is not a poison.”[11]

			A simple example of this is medication. In the right concentration, a given hormone, heavy metal, or complex organic molecule can be lifesaving or can treat some nasty symptoms of a disease. In the wrong concentration, the same hormone, heavy metal, or complex organic molecule can harm or kill us. The same is true for all the substances in our bodies—even pure water.

			Whenever we talk about dangerous phenomena—“poisons,” “pollutants,” “harmful radiation”—we must recognize that the danger always exists only past a certain threshold dose. If a person ever treats a phenomenon as intrinsically dangerous, regardless of dose—as often happens with “chemicals” and “radiation”—they are committing the no-threshold fallacy.

			The no-threshold fallacy can be used to argue for banning literally anything—including sunlight, which is very dangerous at certain thresholds and vital at others.

			The no-threshold fallacy has been used particularly insidiously in opposing nuclear energy. One of the main policies that effectively criminalizes nuclear is what’s called “linear no-threshold” (LNT), which, as its name suggests, says there is no safe threshold for radiation and thus we should go to ever greater and more costly efforts to avoid radiation, even at levels that are not harmful whatsoever and are quite possibly beneficial.

			Like the other endangerment fallacies, the no-threshold fallacy is driven by the anti-impact framework. The goal of eliminating human impact leads to the evaluation of every side-effect as immoral, regardless of its actual impact on human health, and the anti-impact framework’s delicate nurturer assumption leads to the expectation that every side-effect will greatly harm human health.

			The no-threshold fallacy—including the LNT that drives the criminalization of nuclear—needs to be rejected by governments around the world. Then, and only then, can energy progress reach its true potential.

			

			—

			Let’s summarize: One criterion for a side-effect to qualify as “endangerment” is that it is demonstrably and significantly harmful—a status that is often falsely given to aspects of energy production through the use of the false-attribution fallacy, the “artificial” fallacy, and the no-threshold fallacy. Alone and often in combination, these fallacies cause governments to fabricate or wildly overstate the dangers of side-effects.

			Endangerment Criterion 2: Reasonably Preventable

			If a side-effect is not a demonstrable and significant harm, it does not violate the freedom from endangerment.

			But even if a side-effect is a demonstrable and significant harm, it only violates the freedom from endangerment if it meets the criterion of being “reasonably preventable.”

			“Reasonably preventable” means that something can be prevented without doing greater damage for most or all people.

			For example, as I discussed at the end of chapter 9, even if CO2 on its own were demonstrated to be net-negative, which it has not been, to prevent it is to harm billions of people’s ability to survive and flourish by preventing them from using machine labor to master climate as well as to produce food, shelter, sanitation, medical care, and myriad other values.

			To be reasonably preventable in total, as is implied by “net zero by 2050” policies, CO2 would need to be a truly apocalyptic side-effect—which, fortunately for eight billion people’s futures, it is not in the least.

			What side-effects are considered reasonably preventable will depend on the danger of the side-effect and the state of our ability to produce energy without that side-effect. For example, the person who invented fire could not, for the most part, protect themselves or their neighbors from smoke. And that smoke was demonstrably harmful on its own. But in the full context of what life required, smoke was an inextricable part of the tremendously beneficial activity of using fire.

			Thus, smoke from fires did not violate anyone’s freedom from endangerment.

			The freedom from endangerment always exists in a context, which is the freedom to pursue a flourishing life more broadly.

			Happily, as I discussed in chapter 4, as the fossil-fueled virtuous circle of empowerment frees up time and machine labor for innovation, human beings innovate ways to produce cost-effective energy with fewer side-effects. As side-effect reduction becomes more cost-effective, lower and lower levels of side-effects become reasonably preventable. While, say, widespread animal dung or smoke from indoor fires is not reasonably preventable in the unempowered world today, it is very much so in the empowered world.

			If governments do their job in classifying side-effects as endangerment only when they are reasonably preventable, they achieve two great results: the liberation and therefore growth of energy production and the progressive reduction of pollution and danger.

			Unfortunately, the criterion of “reasonably preventable” is rarely used by our anti-impact knowledge system.

			Instead, the implicit—or sometimes explicit—policy is to prevent harmful side-effects at all costs.

			We see this with the drive to reduce every emission of power plants and vehicles to zero, with little to no thought about the harms that will occur if energy and machines are made more expensive.

			The motivation for the “prevent at all costs” approach is the anti-impact framework.

			We are taught to think of impacting nature as intrinsically immoral, and thus of stopping that immoral impact as worth doing at any cost. But on the human flourishing framework that’s as absurd as saying that it’s wrong to impact your body, and therefore we shouldn’t use vaccines in order to avoid “body change.”

			It’s good to impact your body if you do so intelligently, and that includes impacting it with modest negative side-effects that are inextricably tied to tremendous benefits—and that are therefore not reasonably preventable. The same is true with our impacts on the rest of nature.

			Endangerment policy needs radical reform. It needs to apply the criteria of (1) demonstrably and significantly harmful and (2) reasonably preventable. Which means it needs to reject the abuse-use fallacy, the false-attribution fallacy, the “artificial” fallacy, the no-threshold fallacy, and the approach of preventing harm at all costs.

			That is the overall change that is desperately needed worldwide.

			Two specific policy priorities that are particularly high leverage are to (1) decriminalize nuclear energy and (2) establish local pollution standards.

			Decriminalize Nuclear Energy

			Besides the increasing criminalization of CO2 emissions, the most egregious violation of proper endangerment policies is the criminalization of nuclear energy. As I’ve stressed, nuclear is the most promising alternative to fossil fuels and has the safest track record of any major source of energy. And yet since the 1980s, it has been virtually impossible to build new nuclear reactors in the U.S.

			As I discussed in chapter 6, the dominant reason is that anti-impact activists have created pseudoscientific and ruinously costly “safety” standards for nuclear.

			The key to decriminalizing nuclear is to have consistent safety standards across all forms of energy. It makes no sense to hold nuclear to thousands of times the safety standards of hydro or natural gas.

			Safety standards must be based on the principles of “demonstrably and significantly harmful” and “reasonably preventable.” That means scrapping LNT (“linear no-threshold”) as well as ALARA (“as low as reasonably achievable”—which in practice is incredibly unreasonable, leading to unreasonably high costs that cause us to use far more dangerous nonnuclear energy).

			If nuclear safety standards were based on these principles, we’d likely see unbelievable innovation as smart people all over the world were finally free to unleash the human flourishing potential of the atom.

			Establish Local Pollution Standards

			Just as endangerment laws should vary over time as what is “reasonably preventable” evolves, so they should vary over place, because individuals in different parts of the world vary vastly in the following categories:

			
					
					Wealth: Individuals in Silicon Valley can pay more for pollution control than individuals in Zimbabwe.

				

					
					Population: The sparser populations are, the more emissions per person are possible without adverse consequences.

				

					
					Topography: Certain areas are very prone to aggregating air pollution, such as the San Fernando Valley in the Los Angeles area, whereas others, such as Nebraska, are not.

				

					
					Industries: Individuals in certain locations, such as the refining regions of Texas, depend for their livelihoods on heavy industry and will be willing to accept higher levels of emissions, while others will not.

				

			

			Because of these variations, activities that are net beneficial in one area might be net harmful in another—and side-effects that are reasonably preventable in one area might be completely unreasonably preventable in another.

			Consider coal.

			One feature of coal is that its emissions vary widely depending on the level of pollution control.

			But that doesn’t mean that everyone everywhere should be forced to use the most modern (and costly) pollution-control technology. For example, we’ve seen how low-cost coal has been essential to the spectacular rise in Chinese life expectancy. That wouldn’t have happened if the Chinese had been forced from the outset to use state-of-the-art coal plants with modern pollution-control technology. (That said, given that China is a dictatorship that does not respect rights, there are many cases where Chinese industrialization has improperly and unnecessarily subjected people to pollution.) If the Chinese had been held to American air-pollution standards, the result would have been lack of empowerment and years of life taken away from hundreds of millions of Chinese people. As China’s productivity and resources advance, and as coal technology advances, endangerment standards there should advance as well.

			In the U.S. the most immediate thing we can do to facilitate proper local endangerment standards is to stop having the Environmental Protection Agency (EPA) impose uniform standards on places with vastly different levels of wealth, populations, topographies, and industries.

			

			—

			Let’s recap. In this chapter I have identified the four interrelated aspects of energy freedom that are essential to a flourishing fossil future, and that are all being drastically harmed by anti-impact policies and other anti-freedom policies: the freedom to trade, the freedom to develop, the freedom to compete, and the freedom from endangerment.

			If governments around the world reject the anti-impact framework, embrace human flourishing, and significantly expand these freedoms, all the possibilities of a flourishing fossil future that I named at the outset of this chapter can and will be a reality: the rapid alleviation of poverty around the world, continuing and accelerating progress, an increasing ability to deal with problems of every kind, and continuing evolution and progress in the realm of energy.

			Such a world—a world headed toward global human flourishing—really is possible if the world rejects the wrong policies and adopts the right policies.

			But can we persuade the world to adopt the right policies when the world is heading like a bullet in absolutely the wrong direction—toward the apocalypse of fossil fuel elimination?

			That, too, believe it or not, is possible. And you as an individual can make a huge difference.
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			Reframing the Conversation and Arguing to 100

			The Seemingly Unstoppable Movement to Eliminate Fossil Fuels

			At the beginning of this book I wrote:

			
				In this book I’m going to try to persuade you of something that may seem crazy to you—something that definitely used to seem crazy to me.

				I’m going to try to persuade you that if you want to make the world a better place, one of the best things you can do is fight for more fossil fuel use—more burning of oil, coal, and natural gas.

				While we are almost universally told that more fossil fuel use will destroy the world, I am going to make the case that more fossil fuel use will actually make the world a far better place, a place where billions more people will have the opportunity to flourish, including: to pull themselves out of poverty, to have a chance to pursue their dreams, and—this will likely seem craziest of all—to experience higher environmental quality and less danger from climate.

			

			While all of that may have seemed crazy at the time, I hope it now makes a lot of sense. I hope that the prospect of a flourishing fossil future, achieved through the expansion of energy freedom around the world, inspires you as it does me. And I hope you are motivated to do what you can to fight for that future.

			However, if you are inspired by the prospect of a fossil future, you might also be feeling two other emotions, fear and helplessness, given that today’s world is starting to head in the deadly direction of fossil fuel elimination—and that support for that direction is so overwhelmingly massive.

			Around the world, with few exceptions, governments are committing to eliminating the use of fossil fuels over the next several decades. In my country, President Joe Biden has made it a goal for the U.S. to have “net-zero” CO2 emissions from electricity by 2035 and from all forms of energy by 2050—with unreliable solar and wind as the primary means of getting there.[1]

			Fossil fuel elimination is not something that the Biden administration is unique in pursuing. In fact, the U.S. is one of the last of nearly two hundred nations to sign the Paris Agreement, which commits these countries to a 0.5–1°C limit on global warming from today (1.5–2°C from preindustrial times), effectively a “net-zero” commitment.

			Because the continuing use of uniquely low-cost, on-demand, versatile, global-scale fossil fuel energy is essential to the livability of our world going forward, the policy of fossil fuel elimination would be apocalyptic if implemented fully and even if just partially implemented would perpetrate mass suffering and death, not to mention destroy the positive potential for new levels of flourishing.

			And the support for this deadly direction seems overwhelming—because that support comes from today’s mainstream global knowledge system, which reinforces the goal of fossil fuel elimination and the distortions that supports it on a daily basis.

			Take the media.

			Every day, trusted news institutions tell us that we need to rapidly eliminate fossil fuel use and share “news” that reinforces the two main distorted narratives used to support that policy:

			
					
					Fossil fuels are causing catastrophic climate change.

				

					
					Fossil fuels are rapidly replaceable by renewables.

				

			

			Depending on what week you are reading this, there will be fear-inducing stories from trusted sources about “unprecedented” temperatures, droughts, wildfires, storms, and floods—as well as new “studies” saying it’s going to get a lot worse. At the same time there will be inspirational stories about how renewables are more than ready to replace fossil fuels, if only we have the political will.

			As bad as the media’s constant advocacy of fossil fuel elimination is, the educational system is likely worse—above all with respect to creating debilitating, irrational fear of climate apocalypse.

			Educational systems around the world increasingly make “climate change”—meaning catastrophic or apocalyptic climate change—a central subject. Two-thirds of U.S. states include the study of “human-caused climate change” in their educational standards.[2]

			What percentage discuss the benefits of fossil fuels, including climate mastery? Surely less than 1 percent.

			The result of “education” about climate catastrophe is a terrified generation.

			One 2020 survey of Americans found that 71 percent of millennials and 67 percent of Generation Z feel climate change has negatively affected their mental health.[3]

			In Australia, a survey of high school and university students found that four out of five reported being “somewhat” or “very” anxious about climate change.[4]

			The depth of indoctrination about climate danger, something that is in fact far less of a problem than it has ever been, is captured by one respondent to the survey: “I genuinely have the fear that climate change is going to kill me and all my family, I’m not even kidding it’s all I have thought about for the last 9 months every second of the day. It’s making me sick to my stomach, I’m not eating or sleeping and I’m getting panic attacks daily. It’s currently 1 am and I can’t sleep as I’m petrified.”[5]

			A generation terrified of climate change is one primed to vote for fossil fuel–outlawing climate “solutions” that promise to make the fear go away.

			In addition to the media and educational systems’ push for fossil fuel elimination, there is an overwhelming and fast-growing corporate push both to advocate for fossil fuel elimination and to enact it through pressure on private companies.

			In the realm of advocacy, the corporate push for fossil fuel elimination adds massive firepower to the anti-fossil fuel movement, because the vast resources and credibility of the world’s leading companies are being harnessed to support anti-fossil fuel propaganda and policies. To take just one example of the scale of this, Jeff Bezos—in my view one of the greatest producers to ever live—has pledged $10 billion to “fight climate change,” money that will overwhelmingly go to “green” (including anti-nuclear) groups such as the Natural Resources Defense Council and World Wildlife Fund, both of which got initial $100 million grants from Bezos.[6]

			The aspect of the corporate anti-fossil fuel movement that scares me the most is the “ESG” movement, which prods companies not only to advocate for fossil fuel elimination but also to commit to practicing it, independent of what the law says.

			ESG stands for “environmental, social, and governance.” In the realm of “environmental,” being good means being on a path to rapid fossil fuel elimination.

			ESG has taken over stock exchanges and financial institutions, which now reward and punish companies based on their ESG standing—which largely means how much they pledge to not use fossil fuels going forward.

			Shipping companies are rewarded for pledges to somehow not use oil in the future. Digital tech companies are graded on their pledges to somehow use only renewable electricity. Food companies are rewarded for pledges to somehow become “carbon neutral.”

			And oil companies are rewarded for pledging to rapidly transform into non-oil companies.

			ESG not only rewards companies for pledging to get off fossil fuels themselves, but also for supporting anti-fossil fuel policies. And it punishes them if they support fossil fuel freedom policies.

			Thus, the world’s leading corporations are being enlisted as propagandists and lobbyists for fossil fuel elimination.

			The pervasive, entrenched propagation of fossil fuel elimination by the whole knowledge system, including the media, the educational system, and the corporate world, is so bad that in surveys about climate change more than half of the respondents in many countries answered that it is very likely or quite likely that climate change would end the human race.[7]

			All of this makes a free, flourishing fossil future seem out of reach—and a disempowered future seem almost inevitable.

			By “disempowered future” I do not mean that the entire world will eliminate fossil fuels. Because of the fundamental benefits of fossil fuels and their near-term irreplaceability, many countries around the world will not jump off the fossil fuel elimination cliff. China, for example, is building hundreds of coal plants around the world—many of them used to manufacture “green” solar panels and wind turbines for the U.S. and others to buy.[8]

			So global fossil fuel elimination is not going to happen.

			However, our knowledge system’s overwhelming push for global fossil fuel elimination will, if not changed, almost certainly lead to a disempowered future in three terrible ways: (1) unilateral disempowerment, (2) incentivized unempowerment, and (3) widespread underempowerment.

			By “unilateral disempowerment” I mean the probability that many empowered places, likely in North America or Europe, significantly eliminate fossil fuel use in the name of “fighting climate change” while much of the rest of the world does not do the same.

			What that means, in practice, is that some countries will see the cost of energy skyrocket, and with it the cost of everything else. Domestic companies will become less competitive, jobs will become scarcer, and incomes will decline. Economic collapse will become a real possibility. At the same time, electrical grids will become less reliable thanks to increasing amounts of unreliable electricity backed up by drastically decreasing amounts of reliable electricity.

			Under the current administration, the U.S. is a leading candidate for unilateral disempowerment.

			To the extent some countries unilaterally disempower themselves, other countries will be happy to pick up the slack—just as China has already taken on enormous amounts of U.S. and European industrial production that needed to be outsourced offshore due to the prohibitive costs of “green” policies.

			One of my motivations for writing this book is to prevent the U.S. and other free nations from embracing unilateral disempowerment.

			The nations considering unilateral disempowerment are overwhelmingly the freest nations, while those who will surely not participate, such as China and Russia, are some of the world’s biggest oppressors with ambitions of global domination.

			Thus I consider unilateral disempowerment by the U.S. to be a truly existential threat for our standard of living and for our security as a nation.

			The second probability I see is incentivized unempowerment.

			Incentivized unempowerment is the phenomenon of empowered nations incentivizing unempowered nations to refrain from using fossil fuels and thereby remain unempowered—often, as I documented in chapter 10, going by the name of “sustainable development.” Since many unempowered nations are dictatorships, the dictators involved will be more than willing, in exchange for some sort of payoff, to not increase fossil fuel use—which will inevitably hold back progress (which is what dictatorships do anyway).

			Incentivized unempowerment is a particularly perverse policy, as it involves righteously depriving countless people of the opportunities that we in the empowered world take for granted.

			Incentivized unempowerment is also a security threat for the free world, since in the absence of free-world support for fossil-fueled development there is an opportunity for China to fill some of the void, as I discussed in the last chapter.

			The third probability I see is widespread underempowerment. This is the phenomenon, already occurring and likely to get far worse, of incremental restrictions and bans on fossil fuel freedom, and energy freedom more broadly, making energy more expensive, less reliable, and less versatile for billions of people.

			Because energy is the industry that powers every other industry, widespread underempowerment will prevent flourishing and progress on a global scale.

			All these phenomena together—unilateral disempowerment, incentivized unempowerment, and widespread underempowerment—will harm every person in the world, with the poorest people hurt most of all.

			That’s where the global knowledge system’s push for fossil fuel elimination is taking us.

			But it doesn’t have to be this way.

			Why I’m Optimistic

			Before I make things better, let me make them worse.

			All this anti-fossil fuel momentum is taking place despite decades of attempts by the wealthy and powerful fossil fuel industry and its political allies to fight against fossil fuel elimination policies.

			The fossil fuel industry is widely considered a hugely influential industry. This is plausible because it is one of the largest industries in the world, which has made a lot of money and attracted very capable people—including people with significant political connections.

			But while the fossil fuel industry has massive resources and capabilities, and is incentivized to oppose the fossil fuel elimination movement, and has tried for decades to do so, it has failed—as have its widespread political allies, which in the United States include much of the Republican Party.

			If the mighty fossil fuel industry and its allies can’t do anything about the overwhelming fossil fuel elimination movement, is there anything you as an individual can do?

			My answer: absolutely you can. And if you have found this book’s case for a fossil future persuasive where other arguments weren’t, you have evidence of that fact. This book and the rest of my advocacy of fossil fuels employ a different and far more effective approach to persuasion on this issue than traditional supporters of fossil fuels have employed—an approach I call “reframing the conversation and arguing to 100.”

			If enough of us take this approach, we can absolutely reverse the anti-fossil fuel trend and help bring about a flourishing fossil future.

			The root of my confidence that it is possible to fight successfully for a flourishing fossil future is my own experience, supplemented by observing the success of others who are deviating from traditional approaches in similar ways.

			The approach I’ve taken to arguing for fossil fuels and energy freedom has proven time and again to convince people who have been unconvinced by everything the fossil fuel industry and other traditional supporters of fossil fuels have said, combined.

			I’ve gotten countless notes like the following:

			
				If you had told 18-year-old me that, four years later, I would be praising a book called The Moral Case for Fossil Fuels, I probably would have thought you were crazy. At the time, I was a capital-P Progressive environmentalist. Yet, here I am, at 22, blown away by a book that posits that fossil fuels are the lifeblood of modern existence.

			

			The persuasiveness of my approach is what has enabled me, despite starting out as an obscure person with virtually zero financial resources, to

			
					
					write one of the bestselling and most influential energy books of the last decade;

				

					
					create videos advocating for fossil fuels that have been viewed by tens of millions of people;

				

					
					advise over 100 congressional offices on how to persuasively advocate for energy freedom; and

				

					
					speak at elite institutions that most wouldn’t expect to be open to fossil fuel advocacy—from leading universities (Harvard, Yale, Stanford) to Google.

				

			

			Furthering my confidence in my approach, I’ve seen others who have taken a similar approach—such as Michael Shellenberger, Bjorn Lomborg, and Robert Bryce—also achieve mass influence that dwarfs that of the fossil fuel industry’s well-funded but largely ineffectual (and, I will argue, often counterproductive) efforts.

			I believe that the approach I’ve taken can be used highly effectively, not just by full-time experts and writers but even by those without much time to devote to study and persuasion. Specifically, I believe the approach I have taken—reframing the conversation and arguing to 100—can be highly effective for you.

			It doesn’t require a lot of time, but what it does require is understanding why the fossil fuel elimination movement is so successful, why the conventional approach to advocating for fossil fuels fails, and what makes my approach different.

			The Key to the Anti-Fossil Fuel Movement’s Success: Framing the Conversation and Arguing to 100

			To understand why traditional approaches to advocating fossil fuels fail and to understand what new approaches are most likely to succeed, we need to understand why today’s anti-fossil fuel movement has become so successful.

			In this book I have discussed at length the basic reason for this: advocates of eliminating human impact have established the anti-impact framework as our knowledge system’s dominant framework, which inevitably leads to support for eliminating our most important, and therefore most impacting of nature, source of cost-effective energy: fossil fuels.

			But to counter the fossil fuel elimination movement it’s valuable to understand with more specificity how it drives policy.

			I’ve coined the phrase “arguing to 100” to capture how fossil fuel elimination is advanced and, more broadly, how most if not all policy-changing movements advance their policies.

			Arguing to 100 is the practice of (1) establishing the moral goal around which a particular cultural conversation is framed, then (2) arguing that one’s particular policies are the most effective way to achieve it.

			Every argument to 100 includes three elements:

			
					
					A “100”: a moral goal one wants to move toward

				

					
					A “–100”: a moral evil one wants to move away from

				

					
					A policy or policies to move toward 100 and away from –100

				

			

			A classic example of arguing to 100 is Martin Luther King Jr.’s arguments for policy reform on issues of racial discrimination in the 1960s.

			King’s famous dream of a society in which individuals would be judged not by the color of their skin but by the content of their character was an inspiring moral goal, a 100. The opposite, a society in which individuals were judged not by the content of their character but by the color of their skin, was a –100. By arguing that the Civil Rights Act of 1964 and related policies would move us toward 100 (judging individuals by the content of their character) and away from –100 (judging individuals by the color of their skin), King was enormously effective at advancing those policies.

			
				
					FIGURE 11.1 Arguing to 100 on Skin Color
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			Often, and powerfully, arguing to 100 involves reframing the existing 100 and –100 of a conversation.

			For example, I think Steve Jobs successfully reframed the conversation around computing in the 1970s and ’80s. Prior to Jobs, most of the conversation was based on technical performance, regardless of user experience; Jobs called this “talking about speeds and feeds.”[9]

			In that conversation, 100 meant high technical performance and –100 meant low technical performance.

			But for Jobs, the goal—the 100—was empowering all individuals through easy-to-use and powerful computing, whereas –100 was computing that was unusable by most people—whether or not it was technically powerful.

			By reframing the conversation, changing 100 and –100, Jobs could effectively argue to 100 for Macs and other Apple devices in contrast to competitors.

			A recent example of reframing the conversation and arguing to 100 involving a very controversial topic—which I am neither endorsing nor condemning by including it here—was what Donald Trump did to the conversation about America’s future in 2016.

			Prior to Trump’s candidacy, the dominant framing of the conversation around America’s future was centered around economic equality, with a more equal society being 100 and greater economic inequality being –100.

			Instead of arguing for his policies within this framing, Trump instead reframed 100 and –100 based on the issue of America’s greatness.

			For Trump, 100 was American greatness and –100 was American decline. Trump’s most famous campaign slogan, “Make America Great Again,” was an argument to 100 for his policy agenda—that it would bring us toward 100.

			Trump consistently argued to 100 for most of his particular policies. Whether the issue was immigration, foreign policy, health care, or the economy, he argued that his policy would lead to American greatness.

			Now that we understand the mechanics of reframing the conversation and arguing to 100, we can see how effectively the anti-impact movement has done this on the issue of fossil fuels.

			Starting in the 1970s, the anti-impact movement gradually reframed the energy conversation away from a 100 and –100 centered on energy’s cost and security (both big issues in a decade when Middle Eastern supply threats and gasoline shortages were highly disruptive). Today’s energy conversation isn’t even really an energy conversation but rather a conversation about climate impact, where the 100 is eliminating CO2 emissions and the –100 is increasing CO2 emissions.

			As I discussed in chapter 3, the goal of eliminating CO2 emissions—whether under the label of “stopping climate change,” “net zero,” “carbon neutral,” or “100 percent renewable”—is literally the number one moral goal in the world today in policy discussions.

			
				
					FIGURE 11.2 Reframing the Conversation from Equality to American Greatness
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			Having successfully framed the energy conversation around the goal of eliminating CO2 emissions, the anti-impact movement, which has overtaken our knowledge system, argues for an endless onslaught of anti-fossilfuel policies—from a Green New Deal to a carbon tax to a moratorium on new drilling to a new solar and wind mandate—as a means to getting us toward the 100 of eliminating CO2 emissions, and away from the –100 of rising CO2 emissions.

			A helpful metaphor for the relationship between the goal of eliminating CO2 emissions and today’s overwhelming onslaught of anti-fossil fuel policies is the Hydra. The Hydra is the multiheaded creature from Greek mythology that could not be defeated by chopping off individual heads sequentially, because more heads would grow back; the heart of the Hydra had to be destroyed.

			The heart of the anti-fossil fuel hydra is its moral goal of eliminating CO2 emissions, and myriad anti-fossil fuel policies are its heads.

			The moral goal of eliminating CO2 emissions is itself a head of another hydra: the anti-impact framework.

			As I’ve discussed in this book at length, the goal of eliminating CO2 emissions does not get adopted in isolation.

			It depends on the whole anti-impact framework, including the deeper moral goal of eliminating human impact, often disguised with vague environmental terminology (“saving the planet,” “protecting the environment”) and the delicate nurturer assumption.

			The goal of eliminating CO2 emissions also depends on specific distortions driven by the anti-impact framework, namely:

			
					
					CO2 emissions are causing climate apocalypse.

				

					
					The value we get from fossil fuels today is trivial compared to its negative side-effects.

				

					
					Any value we do get from fossil fuels can be rapidly replaced by renewables.

				

			

			To summarize: today’s highly successful push for fossil fuel elimination policies depends on the moral goal (100) of eliminating human impact, the anti-impact framework that supports it, and specific distortions based on that framework.

			
				
					FIGURE 11.3 Today’s Energy Conversation
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			Given this, it stands to reason that the only way to reverse course is to reframe the conversation and argue to 100: challenge and change the moral goal, including the anti-impact framework and specific distortions it is based on, then argue for growing fossil fuel use under a policy of energy freedom based on the new moral goal.

			Instead, what most advocates of fossil fuels have done is what I call “arguing to 0.”

			Fossil Fuel Advocates’ Mistake: Arguing to 0

			Arguing to 0 is the practice of conceding the moral goal of one’s opponent but then challenging as impractical their particular policies to achieve that goal.

			This perfectly describes the approach of most traditional supporters of fossil fuels.

			Fossil fuel supporters generally concede the goal of eliminating CO2 emissions—whether under the name “stopping climate change,” “net zero,” or “carbon neutral”—in two ways: explicit and implicit.

			Sometimes, and increasingly, the concession is an explicit endorsement of that goal. For example, international oil giants Shell and BP have both committed themselves to becoming carbon neutral by 2050.[10] More and more fossil fuel–based companies are signing their names to carbon neutral pledges and policy statements. (All of these are misleading and none are possible, for the reasons I gave in chapter 6.)

			Even when companies don’t explicitly concede the goal of eliminating CO2 emissions, they usually concede it implicitly by not challenging it. When the world’s number one moral goal calls for the elimination of your industry, to not challenge it is to concede it.

			In addition to conceding the moral goal of CO2 elimination and therefore the elimination of fossil fuels, fossil fuel supporters frequently concede and therefore reinforce the key elements of the anti-impact framework that supports the moral goal of CO2 elimination.

			Fossil fuel supporters frequently endorse the disguised goal of eliminating human impact by saying they want to “minimize our environmental impact,” not drawing the distinction between productive and destructive environmental impact—even though impacting our environment in a productive way is the core of what fossil fuels do.

			Fossil fuel supporters routinely affirm the delicate nurturer assumption by including references to “sensitive ecosystems.”[11]

			Finally, fossil fuel supporters, including fossil fuel companies, frequently concede the framework-driven distortions used to support the goal of eliminating CO2 emissions.

			The most important concession here is of the idea of climate catastrophe or apocalypse—a concession many supporters make either by using catastrophic language (e.g., “Climate change is an existential threat”) or, more frequently, by using language that doesn’t say climate change is a catastrophe but says it’s a crucial problem and doesn’t challenge the catastrophe narrative (e.g., “Climate change is real,” “Climate change is a serious threat”).

			It is also a concession of climate catastrophe to not discuss the issue—which was historically the dominant response of the fossil fuel industry.

			I remember, before I started studying energy, finding the policy of nonengagement with climate catastrophe claims very unpersuasive. It simply reinforced to me that climate catastrophe was a serious problem.

			The fossil fuel industry’s concessions on the climate issue show how deeply it accepts the anti-impact framework. On the human flourishing framework, the fossil fuel industry would be proudly proclaiming its contribution to climate mastery and the unprecedented safety from climate it has brought about.

			But on the anti-impact framework, the only climate role of industry can be negative, so it either apologizes or ducks the issue.

			The fossil fuel industry’s failure to celebrate its climate mastery is part of a second failure that reinforces the goal of eliminating CO2 emissions: the failure to proclaim the fundamental benefits of fossil fuel energy to human flourishing—which, as I have discussed at length in this book are so significant that they literally make our entire world far more livable.

			In recent years the fossil fuel industry has done more to talk about the value of what it does, but still nothing close to what is necessary to counter our knowledge system’s pervasive fossil fuel benefit denial.

			As long as the public remains clueless about the fundamental and unique benefits of fossil fuels, eliminating CO2 emissions will seem like a low-cost or even costless goal.

			Increasingly, the fossil fuel industry makes a third concession to the framework-driven distortions that support the goal of eliminating CO2 emissions: the renewables-can-replace-fossil-fuels distortion.

			Often this is implicit, such as when fossil fuel companies showcase their (trivial) “renewable” operations or refuse to say anything about the superiority of fossil fuels, or when pro-fossil fuel politicians say they are for “all of the above” on energy, with no suggestion that there’s anything superior about fossil fuels.

			But the concession is becoming increasingly explicit, particularly by companies that have outright conceded emissions-elimination targets.

			For example, a well-funded BP advertisement portrays the Midwest as constantly windy, providing ample fuel for wind turbines, and portrays natural gas as a rarely needed backup—when in reality it is essential life support and the wind turbines are wasteful add-ons.

			It’s hard to imagine anything more reinforcing of the renewables-can-replace-fossil-fuels distortion than leading fossil fuel companies spreading renewables propaganda.

			Having conceded the moral goal of eliminating CO2 emissions, the anti-impact framework on which it is based, and often many of the framework-driven distortions supporting that goal, supporters of fossil fuels have rolled out the red carpet for unlimited arguments to 100 in favor of fossil fuel elimination policies—and that’s exactly what they have gotten.

			Having reinforced the cause of anti-fossil fuel policies, fossil fuel supporters traditionally fight vigorously against each individual policy, finding some particular fault with it: cap-and-trade and the Green New Deal are too expensive, a leasing ban costs jobs, shutting down a coal mine hurts a particular community.

			This is classic arguing to 0: “I agree with your goal, but this particular way of achieving it is impractical.”

			To return to the Hydra metaphor, fossil fuel supporters are treating the fossil fuel elimination hydra not as a hydra but as a series of individual cobras that can be dealt with sequentially. But since these attacks are united by a root cause that arguing to 0 doesn’t stop and in fact reinforces, fossil fuel supporters are actually pumping blood into the heart of the hydra. And thus the hydra’s heads keep multiplying.

			To be sure, fossil fuel supporters have won many specific battles by arguing to 0 against many specific hydra heads. But the war keeps going in the direction of fossil fuel elimination.

			And over time, the war has gotten harder and harder for advocates of fossil fuels to fight, with accelerating victories for the anti-fossil fuel side.

			The reason is that the more the goal of eliminating CO2 emissions, the anti-impact framework, and specific distortions are reinforced by arguing to 0, the more dramatic the case for action seems to the general public—and the less defensible fossil fuel supporters’ opposition to every particular proposed action.

			The overall position of those arguing to 0, sometimes explicit and sometimes implicit, is that fossil fuels are a temporarily necessary evil. Yes, we want to eliminate them, primarily because of their CO2 emissions, but it’s not practical to eliminate them soon.

			But this position never makes sense, because if something is truly evil on the level of destroying the world, then it can’t really be necessary. And the more that climate catastrophe is conceded, the more that the triviality of fossil fuels’ value is conceded, and the more fossil fuels’ replaceability by renewables is conceded, the less necessary the evil seems to be. The obvious conclusion is that fossil fuel supporters are just “deniers” and “delayers”: denying the full evil of fossil fuels and delaying policies that would make things better.

			Arguing to 0 doesn’t work—except in favor of those who want to eliminate fossil fuels.

			Which raises the question: Why is it so common among supporters of fossil fuels?

			I think there are three reasons for arguing to 0.

			One is that most supporters of fossil fuels are substantially on the anti-impact framework themselves—and the younger they are, the more they tend to be on it. When you substantially agree with the existing framework, it’s unlikely you’ll do the reframing necessary to argue to 100.

			The second is that most supporters of fossil fuels have limited awareness of how powerful one’s philosophical framework is. Philosophy is widely regarded as an impractical subject that people in practical fields like business and politics need not concern themselves with.

			The first three parts of this book should have addressed the above reasons many times over.

			But there is a third reason for arguing to 0 that requires a clear refutation: the idea that it’s extremely difficult to change the philosophical framework of an audience, so reframing and arguing to 100 is impossible and the best one can hope to do is argue to 0.

			This argument is plausible but fortunately turns out to be completely wrong: my experience has demonstrated that reframing is not only possible but surprisingly easy.

			Is Reframing Actually Possible?

			It should be clear by now that reframing the energy conversation away from the goal of eliminating CO2 emissions and the anti-impact framework it is based on and toward the goal of advancing human flourishing and the rest of the human flourishing framework would be a very good thing that would make it possible to argue to 100 for more fossil fuel use.

			But this raises the question: To what extent is it possible to reframe the conversation? Many communications experts say that challenging the basic framework of a conversation when very widespread ideas are involved is not doable and in fact is counterproductive.

			And this is plausible, because when a framework is deeply entrenched enough, making an argument on a specific issue that challenges that framework is usually bound to fail.

			Consider the truism that it’s a bad idea to try to convince people on issues of religion—a big part of many people’s operating framework that is usually very hard to change. For example, if a political candidate is trying to persuade a group of Catholics of an economic policy, he won’t say, “My policy totally contradicts Catholicism, so you should reject Catholicism and adopt my policy.” He’ll try to find a way to make his position consistent with Catholicism.

			The same basic argument could be made about people’s framework on energy: people believe in the goal of eliminating CO2 emissions and, more broadly, “saving the planet”—and they believe that the Earth is a delicate nurturer.

			So let’s just accept those ideas and try to work with them—by arguing against specific anti-fossil fuel policies on grounds that don’t involve challenging the framework that is driving them. Let’s talk about jobs or taxpayer money or industry’s charitable contributions or the stupidity of a particular policy instead. In other words, let’s argue to 0.

			Again, this approach is plausible because it’s true that certain entrenched ideas can be very hard to change and therefore certain conversations are very hard to reframe.

			I myself for a long time believed that reframing the conversation on fossil fuels was inordinately difficult.

			I personally had arrived at the moral case for a fossil future because of the human flourishing framework I was operating on, but I did not know how effective it could be to use that framework in my persuasive efforts.

			I began suspecting that reframing the conversation was easier than I had thought in the aftermath of my book The Moral Case for Fossil Fuels—which briefly introduced the book’s framework in the first chapter.

			At the time, I thought that this framing would be valuable, but I had no idea just how valuable it was until I got feedback from readers of the book, over and over, that singled out the book’s framework.

			The feedback from people who considered themselves “liberals” or “environmentalists” was particularly revealing in this regard.

			For example, one reader wrote to me: “I am a lifelong Democrat and a strong Obama supporter. I especially liked the way you framed the issues using an identified standard (human life and prosperity), a consideration of both the risks and benefits of fossil fuels and their alternatives.”

			In addition to the written feedback on the book reinforcing the value of framing, my experiences speaking about the book really drove the point home.

			In my hundreds of speeches about the book I would experiment with different amounts of reframing the conversation from the anti-impact framework to the human flourishing framework—and I found that the more I did, the better results I got.

			What I realized was that reframing the conversation is not always extremely difficult; it is extremely difficult only when the ideas of the operating framework are truly entrenched, including (1) being embraced explicitly in people’s minds and (2) being a major source of identity for people.

			In other cases, and fortunately in the case of the anti-impact framework, many people are operating on a framework they have never explicitly thought through and that is not a major source of identity, and where the alternative has never been made explicit.

			When a framework is held implicitly, without significant investment of identity, and without knowledge of the alternative, it can often be challenged and changed rather easily.

			I have found this is the case for many, many people when it comes to challenging the anti-impact framework and replacing it with the human flourishing framework.

			Reframing the Conversation Using the Human Flourishing Framework

			I first discovered that people’s operating framework could be quickly challenged and changed with the issue of one’s method of evaluation.

			As I have discussed throughout this book, by default most people today, instead of considering the full context with regard to fossil fuels (benefits and side-effects), will look only for the negative side-effects of fossil fuels (and wildly distort them) while ignoring their fundamental benefits to our ability to flourish.

			This bias can seem so entrenched that it is impossible to do anything about.

			But one day I tried an experiment that convinced me otherwise. I tried framing one-on-one conversations by asking, in a relatable way, if the other person agreed with the principle of considering the full context.

			I asked: “Do you agree we need to look at the full context when we look at fossil fuels? By that I mean we need to look at both the benefits and negative side-effects of all sources of energy, not just the negative side-effects of fossil fuels and the benefits of solar and wind?”

			What do you think people said?

			They said yes—as have many, many people since.

			Not only that, but once the conversation was framed around the principle of the full context, others became much more inclined to actually consider the full context, including the usually ignored benefits of fossil fuels, than they otherwise would have been.

			A major reason for this dynamic is that when someone explicitly agrees to an idea, such as considering the full context, they are much more likely to apply it in practice. (Robert Cialdini in the renowned persuasion book Influence calls this the principle of “integrity.”)

			Why is framing the principle of the full context so effective, when people seem to be so entrenched in their operating framework of considering only the negative side-effects of fossil fuels?

			Because in this case and in many others, their operating framework is implicit and unscrutinized rather than explicit and considered.

			No one actually believes that it’s proper to look at only the negative side-effects of something and ignore its benefits.

			Thus, when I made the issue explicit and gave the clear positive alternative of considering the full context, most people would choose considering the full context. (Tip: I find it’s much more effective to get someone to agree positively to look at the full context than to get them to admit that they were being biased by considering only the negative side-effects.)

			While I first discovered that I could reframe conversations around the full context in literal one-on-one conversations, I found that this applied to “conversations” in every medium: interviews, articles, podcasts, and, of course, books.

			This was a thrilling discovery. It meant that I could do something relatively easy (getting agreement to consider the full context) that would then frame the conversation in a way that would make it far easier for the other person to understand and agree with my evaluation of fossil fuels.

			My success in reframing fossil fuel conversations around the method of considering the full context raised the question: How far can I take this? Can I also reframe the more fundamental framing ideas at issue, above all establishing the goal of advancing human flourishing?

			Happily, the answer proved to be yes.

			The whole anti-impact framework consists of largely implicit, unscrutinized beliefs that persist for most people only because their true nature and positive alternatives have not been made explicit.

			The most important idea of the human flourishing framework in reframing the conversation is the goal of advancing human flourishing, in contrast to the goal of eliminating human impact.

			Fortunately, when the alternatives are explained clearly, most people will choose the goal of advancing human flourishing.

			A key aspect of explaining that goal clearly is making sure it, not eliminating impact, is associated with a livable environment for human beings.

			It’s crucial to explain how human flourishing includes an amazing environment for us to live in—including good air quality, good water quality, and safety from climate—and that an unimpacted environment is a terrible environment.

			In this connection it’s also important to emphasize that advancing human flourishing is a long-range goal, because anti-impact thinkers like to promote the fallacy that impacting our environment is necessarily self-destructive in the long term.

			When the goal of advancing human flourishing—the environment-valuing, long-range goal of advancing human flourishing—is made clear, and the environment-destroying goal of eliminating human impact is made clear, for most people it’s an easy choice which one they prefer.

			Another key reframing—from delicate nurturer to wild potential—is also mostly a matter of clearly explaining the alternatives.

			The delicate nurturer assumption has a major vulnerability: it is obviously false once its meaning and the meaning of its alternative, the wild potential premise, are made explicit and clear.

			The idea that the planet is “wild potential” that requires massive, intelligent human impact is almost self-evident to most people once it is pointed out to them. In my persuasion experiments, I found that with the right language I could quickly reframe the conversation from the delicate nurturer assumption to the wild potential premise.

			For example, in one-on-one-conversation I have found the following type of question very effective: “Would you agree that the planet in its natural, unimpacted state is not a very good place for human beings to live, because it’s so hard to get our most basic necessities and because there are so many massive natural dangers from climate and from other species?” Most will say yes. And then I can add, “Would you agree that we need to impact the planet a lot to live at a high level—to flourish?” Again, most will say yes.

			I have found that in particular the idea of human beings positively impacting the safety and cleanliness of our environment using fossil fuels is powerful—because it’s so obviously true and yet never discussed.

			For example, I might ask in a one-on-one conversation: “Would you agree that many forms of human impact on our environment are good? For example, when we build high-powered irrigation systems to combat drought, which used to kill hundreds of thousands of people a year and now kills only a tiny fraction of that? Or when we transform naturally dirty water into unnaturally clean water using modern high-powered water-purification systems?”

			Thus the mighty delicate nurturer assumption is not so mighty after all—when its meaning and the meaning of its true opposite are made explicit.

			Reframing the conversation around the human flourishing framework—the goal of advancing human flourishing, clear environmental terminology, the wild potential premise, and the method of full-context evaluation—is 100 percent possible.

			And when the conversation is reframed around the human flourishing framework, arguing to 100 for a fossil future is both possible and incredibly powerful.

			The Undeniable Power of Properly-Framed Fundamental Truths

			Logically and in my experience, to the extent the conversation around energy, environment, and climate is framed properly around the goal of advancing human flourishing and the rest of the human flourishing framework, the impossible becomes possible: people are open to the unexpected conclusion that I have argued for in this book and that I hope I have at least begun to persuade you of: global human flourishing requires more fossil fuel use, not less.

			When the conversation around fossil fuels in particular is properly framed, the key question that needs to be answered to evaluate what to do about fossil fuels becomes: From a human flourishing perspective, what will be the benefits and side-effects of continuing, massive fossil fuel use in our naturally deficient and dangerous world?

			Once this is the question, there are four fundamental truths that someone must grasp to understand that the answer is: Continuing, massive fossil fuel use will make the world far more livable for far more people.

			
					
					The uniquely cost-effective energy we get from fossil fuels makes the world an unnaturally livable place—including unnaturally safe from climate—for billions of people. (See chapter 4.)

				

					
					The world is still a barely livable place for billions of people who lack cost-effective energy. (See chapters 4 and 5.)

				

					
					No combination of alternatives, least of all unreliable solar and wind, can replace fossil fuels’ ability to provide cost-effective energy for the billions who have it and the billions who need it. (See chapters 5 and 6.)

				

					
					Fossil fuels’ CO2 emissions have contributed to and will continue to contribute to slow, masterable, and often beneficial warming as well as significant global greening—nothing resembling a crisis. (See chapters 7, 8, and 9.)

				

			

			Before the fossil fuel conversation is properly framed, each of these fundamental truths is some combination of not considered and inconceivable.

			But when the conversation is properly framed, each of these fundamental truths becomes (1) extremely hard to deny, (2) extremely discrediting of the mainstream approach to fossil fuels, and (3) extremely effective at changing someone’s view of fossil fuels.

			Here, in my experience, is how this plays out in practice.

			The Uniquely Cost-Effective Energy We Get from Fossil Fuels Makes the World an Unnaturally Livable Place—Including Unnaturally Safe from Climate—for Billions of People

			Once the conversation is properly framed and one is looking, from a human flourishing perspective, at the full effects of fossil fuel use on human flourishing in our naturally deficient and dangerous world, the above point is hard to deny.

			It requires some explanation, of course, including

			
					
					the world’s unnatural, amazing, increasing livability (the human flourishing hockey sticks);

				

					
					the world’s unnatural, amazing safety from climate (declining climate-related disaster deaths);

				

					
					the role of cost-effective energy and “machine labor” in the world’s livability—that they amplify and expand our ability to produce the values that nourish, protect, and fulfill us; and

				

					
					fossil fuels’ unique cost-effectiveness as the only source that provides low-cost, on-demand, versatile, global-scale energy.

				

			

			But each of these points is relatively easy to explain and, once explained, extremely hard to deny. Why? Because most people already have most of the knowledge that is needed to validate these points—that knowledge has just been deactivated by the anti-impact framework.

			Once we’re looking at the world and its climate from a human flourishing perspective, if we know even a bit of history, it’s clear that the world has never been more livable.

			Once we recognize how amazingly livable our world is, we become interested in what causes that, and the role of cost-effective machine labor and therefore cost-effective energy is pretty obvious: the world’s amazingness depends on all these machines doing all this work for us.

			And once just a few data points are observed about where the world does and doesn’t get different kinds of energy, it’s clear that, at least today, fossil fuels are a uniquely cost-effective source of energy.

			The above points are not only borderline undeniable and obviously crucial when clearly explained, they also have a significant discrediting effect on the mainstream approach to fossil fuels—because the mainstream knowledge system so clearly denies or ignores them.

			The mainstream knowledge system portrays the world as unnaturally unlivable, cost-effective energy as trivial, and fossil fuels as just one source of energy among many. Once all of these are revealed to an honest person as clearly false, that person will rightly start to become suspicious of everything they’re hearing from the mainstream approach.

			Thus, when the conversation is properly framed and specific truths are clearly explained, it’s actually close to undeniable—and highly discrediting of the mainstream knowledge system—that the uniquely cost-effective energy we get from fossil fuels makes the world an unnaturally livable place, including unnaturally safe from climate, for billions of people.

			And once someone understands this point about the fundamental role of fossil fuels in our unnaturally livable world, that alone dramatically changes their view of fossil fuels. The world’s massive fossil fuel use goes from something that has made the world unnaturally unlivable to something that makes it unnaturally livable.

			This pattern of a properly-framed conversation making it possible and highly effective to share a fundamental truth about fossil fuels and human flourishing that is (1) extremely hard to deny, (2) extremely discrediting of the mainstream approach to fossil fuels, and (3) extremely effective at changing someone’s view of fossil fuels, applies to the other three fundamental truths about fossil fuels.

			The World Is Still a Barely Livable Place for Billions of People Who Lack Cost-Effective Energy

			Once the role of fossil fuels’ uniquely cost-effective energy in today’s unnaturally livable world is made clear, it’s undeniable that billions more people need the cost-effectiveness of energy that fossil fuels provide. This is another case where almost everyone knows the relevant facts—that there are billions of poor people who will remain poor so long as they don’t use high-energy machines—but has been blinded to them by the anti-impact framework.

			And this is another case where realizing the undeniable truth discredits the mainstream knowledge system: the fact that our knowledge system almost never expresses any concern about lack of energy reveals it to be untrustworthy.

			Once fundamental truth numbers 1 and 2 are established, it is clear that ultra-cost-effective energy from fossil fuels makes our world amazing but that that amazingness is largely not experienced by billions of people.

			This creates moral urgency for dramatically expanding energy production—or, as I like to call it, expanding human empowerment.

			Expanding human empowerment rightly becomes a powerful moral goal, a 100.

			And given the recognized uniqueness of fossil fuels and the need for far more of what they do, it doesn’t take too much to establish the next point: that fossil fuels will be irreplaceable for the foreseeable future.

			No Combination of Alternatives, Least of All Unreliable Solar and Wind, Can Replace Fossil Fuels’ Ability to Provide Cost-Effective Energy for the Billions Who Have It and the Billions Who Need It

			Once it is clear that fossil fuels today uniquely provide ultra-cost-effective energy, that far more is needed, and both truths are denied by the mainstream knowledge system, the idea of full replacement by solar and wind is extremely implausible.

			Explaining just a few points, such as the following, will make the irreplaceability of fossil fuels for the foreseeable future virtually undeniable:

			
					
					Fossil fuels are 80 percent of the world’s energy and are still growing fast, especially in China and the rest of the developing world.

				

					
					Fossil fuels produce not just electricity but also mobile energy and industrial heat energy, which are far harder to replace than electricity.

				

					
					Even for electricity, unreliable, parasitical solar and wind cannot replace fossil fuels and other reliable power plants but rather add numerous new costs.

				

					
					Nuclear, the only source of energy besides fossil fuels that is naturally stored, naturally concentrated, and naturally abundant is still generations away from global cost-effectiveness, thanks in large part to criminalization by the anti-impact movement.

				

			

			As the above points are understood, the mainstream knowledge system is further discredited as biased and, if its opposition to all forms of cost-effective energy is stressed, anti-energy.

			Once the unique cost-effectiveness of fossil fuels going forward is established, fossil fuel elimination becomes a terrifying and highly questionable possibility—and the movement that fights for fossil fuel elimination without acknowledging its catastrophic harms becomes highly questionable at best, whereas it previously seemed scientific and humane.

			Fossil Fuels’ CO2 Emissions Have Contributed to and Will Continue to Contribute to Slow, Masterable, and Often Beneficial Warming as Well as Significant Global Greening—Nothing Resembling a Crisis

			The issue of fossil fuels’ CO2 emissions is often thought of as overwhelmingly an issue of specialized science that we don’t know anything about going in.

			But actually, most elements of understanding why CO2 emissions will contribute to slow, masterable, and often beneficial warming are readily understood by most people.

			To start off with masterability, once the undeniably massive level of natural climate danger is pointed out, and our enormous fossil-fueled mastery abilities are pointed out, the basic expectation that follows is that climate catastrophe, let alone apocalypse, is extremely unlikely—particularly once one is aware that we’ve already been emitting CO2 for 170 years and had 1°C of warming and a 98 percent decline in the rate of climate-related disaster death. And once fossil-fueled climate mastery is established, our climate mastery–denying knowledge system is discredited accordingly.

			The fact that warming will often be beneficial is obvious once one stops thinking of the planet as a delicate nurturer for which all human impact must be bad. It’s clear that warming will, at minimum, benefit a lot of people—and that there’s something wrong with our knowledge system for pointing out only negatives 99 percent of the time.

			Ditto for global greening, which is undeniable once observed—and is undeniably wrong for our knowledge system to ignore.

			As for the warming being slow and therefore definitely masterable, most of the key facts involved are not hard to establish:

			
					
					We are at very low points of CO2 and temperature in the history of this planet and have no way of getting close to the much higher CO2 levels under which life flourished in a much more tropical world.

				

					
					It has warmed 1°C in 170 years.

				

					
					Sea level rises are far, far slower than they were for our ancestors who had virtually no climate mastery abilities.

				

			

			All of these facts are undeniable and yet are clearly denied or distorted by the mainstream knowledge system—further discrediting it.

			Once the actual nature of CO2 emissions is established, along with the other three fundamental truths, expanding the world’s massive use of fossil fuels goes from “obviously” disastrous for the world to obviously vital for the world.

			This is not just true in theory; I’ve found it to be true time and time again in practice. Even in a one-hour speech I’ve found that I can make a big impact on many people by reframing the conversation at the outset, then giving a relatively brief explanation of the fundamental truths above. By the end, many find plausible if not highly convincing a conclusion they would have considered inconceivable at the outset: global human flourishing requires more oil, coal, and natural gas—not less.

			

			—

			
			Let’s summarize: by reframing the conversation from the anti-impact framework to the human flourishing framework and arguing to 100 using the four fundamental truths about fossil fuels and human flourishing, many people who regard it as inconceivable that expanding fossil fuel use could be good will come to see it as undeniable that expanding fossil fuel use is good.

			This is an approach that others besides me have used to a significant degree with a lot of success—and that you, by strategically sharing our work, can use to significantly influence others as well.

			The Growing Energy Humanist Movement

			My experience successfully reframing the conversation and arguing to 100 for fossil fuels and energy freedom has given me confidence that this approach is the key to bringing about a flourishing fossil future.

			This confidence has been amplified by observing the success of other energy advocates—some inspired by me, some not—who are engaging in some form of reframing and arguing to 100 and having much more success than the traditional arguing-to-0 approach at fighting the fossil fuel elimination movement and (often) fighting for fossil fuels and energy freedom.

			The essence of what I have in common with like-minded energy advocates is (1) placing primary value on human life, (2) recognizing cost-effective energy as a crucial value, and (3) weighing benefits and side-effects.

			I call those of us with these commonalities the “energy humanist” movement.

			Here are a few examples.

			
					
					The highly effective Michael Shellenberger, author of Apocalypse Never: Why Environmental Alarmism Hurts Us All, is a former environmental activist and advocate of “renewables.” He explicitly challenges the anti-humanism and false assumptions of the anti-fossil fuel movement and uses a pro-human and reality-based approach to refute climate catastrophism and call for more energy (especially more nuclear energy) and more development. He has become extremely effective in recent years, gaining respect for his moral seriousness and his precise analysis.

				

					
					Bjorn Lomborg (known as “the skeptical environmentalist”), a statistician and author, most recently of False Alarm: How Climate Change Panic Costs Us Trillions, has gained respect by trying to very explicitly quantify the actual threat of man-made climate impacts to human life and to compare those impacts with other threats humanity faces. His argument that climate impacts are not catastrophic and should not be the biggest priority is very hard to argue with.

				

					
					Robert Bryce, a journalist, energy expert, author of several influential energy books including Power Hungry, and a frequent contributor to The Wall Street Journal, focuses on the moral imperative of expanding energy use, especially in the poorest parts of the world, and does an excellent job of comparing the actual abilities of fossil fuels and alternatives to meet the world’s energy needs.

				

					
					Life:Powered, a group that was significantly inspired by my work, explicitly takes a human flourishing approach to energy issues and has become a significant influencer on energy policy, particularly in Texas.

				

			

			While I have plenty of differences with other energy humanists, I think there are three ways we are all improving how people think about energy:

			
					
					Improving the framework within which energy, environmental, and climate issues are discussed

				

					
					Promoting the crucial value of expanding human empowerment

				

					
					Making clear that you can believe that humans impact climate without being a climate catastrophist or an advocate of fossil fuel elimination

				

			

			The more prominent energy humanists there are, the more people are exposed to a better way of thinking about energy, and the more people are exposed to at least some of the essential facts that justify a flourishing fossil future under a policy of energy freedom.

			The growing success of energy humanists points the way to what you can do to make a huge impact: reframe the conversation and argue to 100 by sharing our work far and wide.

			The Limitless Power of Sharing

			Movements for change are often associated with public advocates who devote their lives to the movement, engaging in extensive writing and speaking.

			While such people are crucial to a movement, equally crucial—and less heralded—are people who do not devote their lives to the movement but still avidly share prominent materials with people they know.

			Sharing materials is an incredibly underrated means of influence.

			While it is admirable if you want to be outspoken on behalf of a cause (I obviously want to), the fact is that with the internet we all have essentially a free printing press and video-replication company that we can use over and over and over, whether we are creating materials ourselves or sharing materials created by others.

			Now that you understand the power of reframing and arguing to 100, you can combine those with the power of sharing to have enormous influence without taking up too much time: simply share my best work and that of other energy humanists—the work that most effectively reframes the conversation and argues to 100—with as many people as you can.

			The right resource shared with the right person can change someone’s mind permanently. Take this note I got from a reader, James:

			
				Before coming across your work I sort of believed in the anti-fossil fuel movement. From my education in very liberal-environmentalist Vermont, I was never shown the pros of fossil fuels, only the cons. Flash forward to yesterday, I wore my “I love fossil fuels” t-shirt to school for the first time.

			

			I never had a conversation with James directly. He learned about my work from someone who recommended it to him. That person had a huge influence, just by sharing my work with someone who might be open to it.

			Not only can the right resource shared with the right person change their mind, but it can also change minds when those people recommend that resource to others.

			And you never know who will discover good resources and what they’ll do with them.

			One increasingly common phenomenon I’m seeing is resource sharing leading to the creation of new energy humanists.

			Thanks to regular people who shared my work, it has inspired new energy humanists in different areas.

			For example:

			
					
					Economist Saifedean Ammous, a leading Bitcoin authority and author of The Bitcoin Standard, publicly makes the moral case for a fossil future and has added a major chapter on energy to his book on economics.

				

					
					Adam Anderson, CEO of Innovex, an oilfield services company, made waves by making the moral case for oil and natural gas in an open letter he wrote to The North Face, which had refused to sell his company jackets with its logo because oil and gas production supposedly goes against The North Face’s ethical standards. Anderson’s case was so articulate that it was covered widely, from The Wall Street Journal to Newsweek—and The North Face could not muster a coherent response.

				

					
					Indian energy and environmental researcher Vijay Jayaraj has written powerful articles and essays for a wide variety of publications about how fossil fuels are the key to India and other nations bringing themselves out of energy poverty and therefore all poverty.

				

			

			How amazing is it that through the simple act of sharing energy-humanist resources you can win over people and even create new energy humanists?

			As to where to start in sharing, I immodestly recommend my own materials.

			A lot of the work I’ve done over the last fourteen years has been geared toward figuring out how to help like-minded people become influential in a relatively small amount of time by giving them shareable, properly-framed materials.

			My goal has been to give those who agree with me a virtually unlimited ability to influence others through sharing materials that reframe the issues properly and argue to 100.

			On the website alexepstein.com/fossilfuture I have an extensive list of free, shareable materials, many short form, using the human flourishing framework to make the moral case for a fossil future.

			Additionally, to help you share the truth on the many, many concrete questions and policies about fossil fuels that come up on a daily basis, I have created the website energytalkingpoints.com, which has hundreds of powerful, properly-framed, easily shareable, well-referenced “talking points.”

			It sounds almost quaint to say “Share good stuff.” But it’s the ultimate leverage.

			The classic method of sharing is word of mouth. Just tell someone that you found a person or resource persuasive, and encourage them to check it out. Simple and incredibly effective.

			Social media is also an incredible way of sharing materials. My personal favorite platform is Twitter (my handle is @AlexEpstein), because it has the most influential people, and the right message at the right time can go viral even if shared by someone obscure.

			But on any of the major platforms you can reach many active-minded people who might be open to energy-humanist views.

			Another incredibly effective and free way to share the work of energy humanists is to recommend us to your favorite shows. Some of my most impactful appearances—such as being on the popular YouTube show The Rubin Report or The Adam Carolla Show—have come from viewers and listeners saying, “You’ve got to have Alex Epstein on.” Their simple acts enabled me to reach hundreds of thousands of people.

			If you found this book particularly powerful and persuasive, I hope you share word of it with others. One of the major reasons I spent three years writing a new book on fossil fuels was to create the ultimate shareable resource.

			Additionally, if you have the means to buy this book for others, I hope you do.

			In addition to sharing this book with friends, family, and colleagues, you can also go to the website alexepstein.com/fossilfutureeducation and buy copies of Fossil Future for students and teachers at high schools and colleges that have specifically requested them.

			I offered this kind of program for The Moral Case for Fossil Fuels and got literally thousands of thoughtful requests from teachers and students, including from places you might never expect a request, like an AP Environmental Science teacher from California who requested a copy.

			Here’s a note I got from one teacher I sent a copy to:

			
				I’d like to thank you for sending me a free copy of The Moral Case for Fossil Fuels. As a government and economics teacher, I’ve already used the concepts of the book in my classes, to ask students to describe the benefits as well as the drawbacks to using fossil fuels. A science teacher in the school has already been very vocal about challenging why fossil fuels are a good thing for humans, but I’ve been able to successfully engage him using your book.

			

			One additional way to reframe the conversation and argue to 100 on fossil fuels and energy freedom, if you have the resources and inclination to do so, is to support my work. I have a program I call Accelerator in which all funds contributed go not to me but to projects that help accelerate the influence of my work—a combination of research and development (to improve the quality and persuasiveness of my content) and promotion (such as online advertising). You can contribute at alexepstein.com/accelerate.

			Whatever your time and resources, you can make a huge impact by sharing my work and that of other energy humanists with whatever audiences you have access to.

			Because the issue of energy is everywhere, usually raised in connection with “climate change,” there is a need and opportunity everywhere to reframe the conversation and argue to 100 for a flourishing fossil future and energy freedom.

			Everywhere includes every industry, every part of the world, every hobby, every community.

			Whatever your industry, location, passions, and community, you can make a huge and much-needed difference by understanding the power of reframing and arguing to 100, then avidly sharing the best resources.

			The Benefits of Being an Energy Champion

			Since this is a book that espouses the method of considering the full context, I cannot talk about working to make a difference on fossil fuels and energy freedom without acknowledging the legitimate concerns you may have about the downsides of working to make a difference.

			One concern you may have is: What about all the opposition I will face?

			In today’s “cancel culture,” some readers of this book in certain positions could get in trouble for advancing these ideas.

			One answer to this concern is that you can always share good materials privately if you’re concerned about the public consequences.

			But also know that if you do speak up, there are many people who will be interested in your perspective and support you. Especially if you convey a clear and compelling framework for thinking about fossil fuels, you will stand out from people who just mouth popular claims to gain status.

			I find that when I honestly share my perspective and how I arrived at it—with everyone from Uber drivers to dentists to furniture salespeople—the number one reaction I get is intrigue, not hostility.

			Many people consciously or subconsciously resent that they are not allowed to have their own thoughts about this issue, lest they be labeled a “climate change denier” or some other sort of ecovillain. When those people hear a thoughtful perspective from you, they will be very appreciative.

			It is incredibly rewarding to genuinely change hearts and minds—and you can 100 percent do so if you follow the guidance I have shared. You may even make some great friends in the process of sharing your perspective on fossil fuels.

			Another question you might have is: How much of a difference can I actually make, given my limited time and resources?

			Here I have three answers.

			The first answer is, reiterating what I’ve said so far, that by sharing the right materials you can make a huge impact. You become, in effect, a mental magnet who exerts a pull on the minds of others, who then exert a pull on the minds of others, and so on.

			The second answer is that because energy is such a high-leverage issue, every bit of progress counts—including anything you can do to stop bad policies.

			Because the cost-effectiveness of energy determines the cost-effectiveness of everything, every penny lower that the price of oil goes makes a big difference. Every project that gets approved instead of stopped, every bogus anti-fossil fuel lawsuit that gets thrown out, every 100 percent renewable resolution that gets rejected, every new opportunity to use fossil fuels in the unempowered world, makes a big difference.

			Third, if enough of us share the moral case for a fossil future, turning the tide is a lot closer than you might think. This is because of a final benefit of making the moral case for a fossil future: the ability to break a moral monopoly.

			To change the trajectory of the culture we don’t need to try to change everyone’s mind on this issue. What we really need to do is something much easier: we need to break the moral monopoly of the moral case for eliminating fossil fuels.

			The fossil fuel elimination movement is an incredibly fragile creature. It is based on the indefensible anti-impact framework, which has an anti-human goal (eliminating human impact in general and CO2 emissions in particular), a false and anti-human view of the planet (the delicate nurturer assumption), and a thoroughly irrational method of evaluation (ignoring benefits and catastrophizing side-effects).

			The fossil fuel elimination movement is powerful only because it has a moral monopoly, meaning that it is widely considered the only moral position. Anything with a moral monopoly ends up attracting huge numbers of opportunistic people seeking status (and money) by associating with something uncontroversially good.

			But if that monopoly is broken, these opportunistic followers scatter.

			What I’ve found over and over is that when there is a new, morally confident alternative on the table, the moral case for eliminating fossil fuels loses much of its power.

			For example, when I speak to college audiences and anti-fossil fuel activists show up but supporters of my views also show up, the anti-fossil fuel activists are unusually muted. They’re not used to losing their moral monopoly, and when it is gone, they are stuck with the merits of their meager arguments in the face of mine.

			Another example of the power of breaking the moral monopoly is when people start to say: “You know, I don’t totally agree with you that we should use more fossil fuels, but you make some good points.”

			For example, when I did an interview with popular YouTube host Dave Rubin, he did not entirely agree with my viewpoint (though I hope to convince him much more with this book). But he nevertheless said I had a point, and has repeatedly summarized my arguments more or less accurately to others.

			At an event held by Rubin, an audience member also demonstrated the power of persuading people that the moral case for a fossil future is at least a compelling argument when he said of me:

			
				Obviously I believe in scientific consensus and things like that, but when I listen to him, it was really interesting because I could not think of a counter argument. . . . He actually doesn’t deny climate change. . . . He goes at it from an interesting view about cost-benefit analysis, looking at what do we get out of fossil fuels versus what do we get out of renewables. I have looked at a few other videos and I have not heard a coherent rebuttal to it, which is weird, because it’s very much against what everyone else says.[12]

			

			Observe that this audience member said of me, “He actually doesn’t deny climate change.” What’s happening here is he’s breaking out of the mainstream knowledge system’s false alternatives that either you’re a climate change believer who believes in climate catastrophe, fossil fuel elimination, and even 100 percent renewables—or you’re a “climate change denier” and therefore think fossil fuels are okay. He’s recognizing that there’s a different approach, which he is referring to as “cost-benefit analysis,” in which one considers the issue of fossil fuels’ impact on climate in its full context from a human flourishing perspective—and even though fossil fuels do impact climate, that’s not necessarily even negative, and even if it is negative it can be possible that fossil fuels’ positives far outweigh it.

			As I and other energy humanists rise in prominence and continue to reframe the conversation, this false dichotomy on which much of the anti–fossil fuel movement’s moral monopoly rests—because it gives it a false monopoly on science—will start to break. No longer will it be possible to smear fossil fuel advocates as “climate change deniers,” and it will start to become clear that those who use that term are usually climate mastery deniers who want to deprive the world of energy for anti-human reasons.

			Once the anti-fossil fuel moral monopoly is broken and therefore far more people are willing to consider the moral case for a fossil future, then many people who refuse to think about the issue now will feel compelled to think about it—or move on to some other “easy” issue. There will no longer be an easy answer on fossil fuels, because so many of us will be saying that to oppose fossil fuels is to oppose a livable world for eight billion people.

			One factor that will contribute to breaking the moral monopoly against fossil fuels is reality.

			Already we are seeing clear evidence that there’s something wrong with the policies of the anti-fossil fuel movement. As I’ve been writing this book, my adopted home state, California, has been besieged by blackouts due to overreliance on unreliable solar and wind.

			Around the world there are popular movements against the higher energy prices brought about by “green” policies—such as the “yellow vest” movement in France.

			At the same time, countries that take energy seriously, like China and India, are using and will continue to use more fossil fuels, exposing the lie that green energy will rapidly replace fossil fuels.

			Soon enough, events will reveal more and more glaringly that being anti-fossil fuel is a truly destructive position.

			As events unfold, if enough of us are reframing the conversation and arguing to 100 for a fossil future, there will be rapid uptake of the truth. At a certain point, there will be a tipping point in the conversation—the point at which a real, honest conversation about the comparative benefits and side-effects of fossil fuels begins.

			And once that conversation begins, the anti-impact framework and its anti-human distortion of facts will be no match for the human flourishing framework and its careful, pro-human evaluation of facts.

			Sooner or later—and with your help, sooner—billions of people will see what I started seeing fourteen years ago: that for eight billion people to live in a nourishing, safe, opportunity-filled world—a world in which, for the first time ever, global human flourishing is possible—we need more oil, coal, and natural gas, not less.
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