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			To my family. Thank you for providing me with a little corner of the world free from catastrophe and full of joy.
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				It’s awful, but I also don’t wanna be yelled at about it. ’Cause it’s such a massive problem that you’re like, why are you yelling at me, about the globe heating up? That’s crazy. I’m not the one who dumped millions of gallons into the ocean of oil, I didn’t do any of that stuff. Why are you yelling at me? I don’t like that . . . Don’t yell at me about shit I can’t control.

				—Andrew Santino, Cheeseburger

			

		

	
		
			It’s Hard to Be Good. And It’s Getting Harder.

			
				People who try hard to do the right thing always seem mad.

				—Stephen King, The Stand

			

			
			Modern life is morally exhausting. And confusing. Everything we do seems to matter. But simultaneously: nothing we do seems to matter. My friend, an outspoken environmentalist, recently posted to social media a picture of herself on a beautiful beach, celebrating a moment of quiet with nature. And predictably—the internet being what it is—within a few moments of posting it, one of the first comments came in: “How much carbon did you emit to go on your vacation?” The implication, of course, being that she’s a hypocrite, preaching environmentalism for thee, but not for me. And despite the comment seeming like a childish jab, she—like most of us—cares about justifying her actions, and so she responded, citing all of the ways that she minimizes her carbon footprint and arguing that never getting to enjoy her life seems like an unreasonable standard.

			This sort of debate plays out in my head, with me playing both sides, regularly—many times a day, if I let it. This morning at breakfast, I poured almond milk on my cereal, which is the result of a judgment I made years ago when I decided that cow milk is too environmentally expensive to justify. In general, animal-based foods have a higher carbon footprint than their plant-based counterparts, and so I have, to varying degrees over the years, reduced or eliminated them from my diet. But while working on a recent food ethics project, I learned that almond milk might not be a great substitute. Although it does have a lower carbon footprint, almond trees require huge amounts of water—like, twelve liters of water to produce a single nut—and more than 80 percent of the world’s almonds are grown in California, which suffers from severe drought. Switching from cow milk to almond milk thus traded a high carbon footprint for high water use. So I sat down to research soy milk and oat milk to see if I could learn which was the least harmful product, ultimately deciding that none of them are perfect but that all plant-based alternatives are superior to cow milk. To some degree, it seems to matter which milk I use, since it contributes to huge problems like climate change and water scarcity. That’s why companies advertise their green bona fides when they have them. But then again, we’re just talking about a little milk on my cereal. Should I actually stress about this? Doing so starts to feel a bit precious, a bit obsessive, a bit righteously focused on my own purity.

			I also drove to the gym today, which reflects many ethically relevant decisions I’ve made about my life. I live in the suburbs, which means I have to own a car and drive most places I want to go. Making this choice supports a lifestyle popular in America that is very bad for the environment—one of spread-out individualism, in which so many of us live in big houses, with big, mono-crop lawns, driving our private cars that carry only us as single passengers to do every minor task. My drive to the gym or my forty-five-minute commute to campus is a reminder that I’m part of a radically unsustainable cultural choice.

			I do, however, try to minimize the effect of this lifestyle by owning an electric vehicle and driving it rarely. I work from home when I can, and most trips are less than ten or fifteen miles. So I’ve responded to the sense of being implicated in a problematic structure by trying to minimize my participation in it. But I know it’s not a perfect response, and so I feel moderately guilty about my suburban home and my private car.

			Participating in our broader consumer culture also seems to carry moral weight. I just received a book I ordered in the mail, and I have complicated feelings about that. Online shopping is phenomenally convenient, but it comes with costs. I would have preferred to support one of my favorite local bookstores, even though that would bring with it some extra driving, but I didn’t have time to make the trip (from here in the suburbs of course) before I needed the book. And while that means I didn’t need to make a trip, the delivery person did, coming all the way to my home to deliver a box with just a single book. I have no idea how to feel, morally, about all the various components of this small consumer decision.

			Even our entertainment decisions are not left untouched by such moralizing. In recent years, there have been extensive debates about the appropriateness of “deplatforming,” or boycotting problematic artists. In the wake of the #MeToo movement, it became clear that some previously beloved actors, directors, comedians, and other public figures were deeply problematic people. Some of them not only sexually harassed or assaulted women, but did so for years with impunity—becoming unbelievably wealthy and powerful the whole time. When we learn this about someone, should we stop consuming their products? It feels like we should, though it’s a bit hard to articulate why. If I stream a stand-up comedy special through Netflix, it’s not likely that an artist (or their financial backers) would notice that I viewed their product, nor would my refusal to watch have any measurable impact on them. And some people argue that we should separate a person from their art. After all, if someone is a misogynist or racist, it’s not clear that this makes their art less beautiful, funny, or entertaining. But watching does seem to support them in some way, even if they wouldn’t notice, and that support feels morally problematic.

			A similar point came up in late 2022 when Qatar hosted the FIFA World Cup. The matches making up the World Cup are some of the most watched events in the world, with an audience numbering in the billions. Even those of us who don’t closely follow soccer (or football, as our international friends would have it) are drawn into the high-drama matches. But the 2022 matches were shadowed by significant controversy. When Qatar won the bid to host the Cup, it had nowhere near the infrastructure necessary for such a massive event. As a very small country—approximately 80 percent of the size of Connecticut—Qatar needed to essentially build an entirely new city in which to hold the tournament, including stadiums, hotels, restaurants, and transportation. But with a population of only 300,000 Qataris, the burden of this work fell on the millions of migrant workers brought in from Asia. In recent years, it has become clear that this system of employment was widely abused, with immigrants working long hours in the blazing heat and then living in stifling, unsanitary housing camps. A report by The Guardian concluded that in the decade after being awarded the World Cup hosting rights in 2010, more than 6,500 migrant workers from South Asia died in Qatar. Although FIFA and Qatar dispute this number, there are ample reports of atrocious living and working conditions, making it clear that, whatever the precise number of people who died from the attempt to rebuild a nation in just over a decade, it was a terrible burden that fell on a vulnerable population.

			So should none of us have watched the World Cup? I certainly felt the pull in that direction. To watch was to support FIFA’s and Qatar’s decision to build a city in a desert with exploited migrant labor, which predictably caused terrible suffering. But at the same time: no one cares whether I watch or not. When billions of others are watching, my choice is insignificant. And the World Cup is a cultural phenomenon that carries a lot of meaning for many people. Should a Lionel Messi fan really be expected to give up watching his last dance in order to take some sort of righteous stand?

			We could continue digging up cases. But the basic context that makes up the confusing ethics of today is the following: many of us feel an individual responsibility to address massive, collective problems, despite an inability to act in ways that have a meaningful impact on those problems. We, as a global society, must address climate change. Doing so is an absolute moral requirement because it is already causing devastation, with the worst yet to come. As a result, I feel some responsibility not to contribute to climate change, and to be a force for positive change, even though, realistically, my contributions either to the problem or to a solution don’t seem meaningful. The problem is too big, and my contribution too small, to make a difference. I’m torn between the pull of a kind of purity (that I should keep my hands clean by withdrawing from problematic activities) and a sense of nihilism (that it doesn’t matter what I do, so I should get over myself and just live my life).

			So what is each of us to do? How do we live a morally decent life when we can’t even get our arms around the problems? That’s the central question of this book.

			

			—

			The psychologist and philosopher Joshua Greene thinks the human brain is like a camera: it has an automatic (fast, easy to use, not very versatile) setting and a manual (slow, effortful, but versatile) setting. Similar to the psychologist and economist Daniel Kahneman, Greene thinks that this leads us to make different kinds of judgments in different situations, and that this extends to moral judgments as well. Just like we have fast intuitions about danger (snakes!) and utilize slow deliberation in other situations (how do you determine the volume of a sphere, again?), we have both types of judgments about moral problems. Our automatic moral camera is often in charge, making judgments quickly and unthinkingly, helping us to navigate the world without constantly slowing down and deliberating. And like with its non-moral counterpart, the fast judgments it makes are often correct. I don’t typically need to deliberate about whether to lie or keep my promises, and I never have to wonder about whether I should cause random violence. Our auto setting is helpfully efficient.

			To get reliable fast judgments, however, our automatic cameras must be calibrated. Greene tells us we can get such calibration through genetic transmission, cultural transmission, or effortful learning. Genetic transmission likely explains some of our deepest fast judgments (Snake! Danger!), and we learn many of them through cultural absorption as well (Look out! A gun!). But many of our automatic settings were calibrated through personal experience (A stove! Hot!).

			If we never train our automatic setting at all, then we shouldn’t expect it to produce reliable judgments. And this is the crucial point about moral intuitions. Sometimes we find ourselves in a novel situation—one that neither our ancestors nor our culture nor our personal experience has prepared us for—and yet we have a moral intuition about what to do. Should we trust this fast, automatic judgment? Greene says no, because there’s no reason to think it’s gotten the case right. When we find ourselves in unfamiliar circumstances, he says, it would be a cognitive miracle if our judgments were reliable. And since we should assume there are no cognitive miracles, we should distrust any immediate intuition in such a case and switch over to manual moral mode. If you had never seen a car before and yet you had an intuition about how to drive when you sat down in it, you should view that intuition with a healthy dose of skepticism. The ability to drive isn’t passed down through our genes, so if you haven’t absorbed it from culture and you haven’t practiced, you’re gonna have to kick it into manual mode in order to develop driving instincts. Once you’ve calibrated those automatic settings, then you may find that you can get in the car, pull away from work, and show up at home sometime later without putting any real cognitive effort into your commute. But you can’t do that without driving lessons and lots of practice.

			Many of the moral problems of today are unfamiliar. They are so different from the ones that humans have faced before that we shouldn’t assume our moral cameras have been trained on a reliable set of data. Greene himself notes climate change as a paradigmatic instance of an unfamiliar moral problem, and it will serve as the motivating example for much of what is to come in our exploration. But it’s not just climate change. Many of the problems we face now are radically different from those that existed for much of humanity’s time on Earth.

			Humans evolved in fairly small groups, where the effects of our actions could largely be witnessed or inferred. The moral rules that humans developed to regulate their actions thus made sense as they responded to the most salient ethical considerations of the world around them. These rules focused on concepts such as harm to individuals or the rights of individuals. Over the past two centuries, however, the scale and complexity of the world has grown almost unimaginably. In the year 1800, there were still fewer than 1 billion people alive, and they were spread around the world, without direct or easy access to one another. The incredible technological advances brought by the Industrial Revolution changed both of those features. The global population more than doubled to 2 billion by 1928, and societies became steadily more connected to and reliant on one another for trade and alliances. The next billion people were then added in just over thirty years, and the most recent 5 billion people were added during a single generation. Anyone alive today who was born before 1960 has seen the global population go from 3 billion to more than 8 billion, and has witnessed technological evolution that made the world, so much bigger in terms of people, feel so much smaller in terms of reachability.

			It is in the context of this massive, global society of billions of people engaged in various loosely connected projects that the question of my individual contribution to catastrophic problems arises. Our ancestors’ morality did not prepare us for climate change. And we as individuals or as a culture have not yet figured out how to respond to the moral demands of problems so grand in scope. The ethics of massive, structural problems—catastrophes that are largely insensitive to my individual choice—are unfamiliar, so they require that we switch our moral cameras over into manual mode.

			Greene thinks that when we engage manual mode, we tend to use some of our ethical tools more than others, and that this serves as a kind of indirect argument in favor of his preferred moral philosophy. But the realization that we’re in an unfamiliar ethical setting can have more radical implications than that. If the moral context of today is truly different from so much of human history, why think that our standard ethical theories will work at all? It may well be the case that adequately addressing genuinely novel moral questions will require articulating or discovering new moral principles, or focusing on different moral concepts than we are accustomed to. And, indeed, I think this is precisely what is needed in the face of problems like climate change. We tend to think about individual ethics in terms of concepts like harm, rights, and character, but an individual choice to make a relatively slight contribution to climate change does not by itself harm anyone, violate their rights, or explain why one’s character is deficient.

			The moral challenges of today are absolutely daunting, but they’re also unfamiliar, which means we should be suspicious of any judgments that are a bit too quick and easy. We need to calibrate our fast moral judgments in an era of climate change and other global catastrophes, and this may require a broader set of ethical tools than we have typically employed.

			

			—

			I have divided the argument to come into four parts. The first part is my attempt to pay off the claim that (at least some of) the moral challenges of today are unfamiliar in the sense described by Greene. Climate change is the paradigm example of the puzzle of individual morality in the context of a massive collective challenge. What makes individual ethics difficult to think about in the case of catastrophic climate change makes ethics difficult to think about in many other contexts as well. “The Puzzle,” as I put it, is everywhere.

			One solution to the Puzzle is to insist that it’s not that puzzling because our traditional moral reasoning can handle it in one way or another. In order to evaluate that claim, we need to know something about traditional moral reasoning, and so I explore that topic in Part II. The central question of that part of the book is, “How might classical moral philosophy solve the Puzzle?”

			In Part III, we see that the answer is “Not well”—at least, that the tools most of us unthinkingly rely on when engaging in moral deliberation are not particularly helpful when it comes to reasoning about individual responsibility for large collective problems. We must expand our suite of ethical concepts if we want to satisfactorily solve the Puzzle. In Part IV, then, I detail what it might look like to change our thinking in the way I suggest, addressing both the mundane, everyday issues like whether to buy bottled water and the monumental moral question of whether to have children. Here, I offer a picture of how to live a morally decent life in the often-scary, always-complicated world we and our children now find ourselves in—an account of what I call Catastrophe Ethics.

		

	
		
			PART I

			THE PUZZLE

		

	
		
			CHAPTER 1

			The Climate Case

			
				It is worse, much worse, than you think.

				—David Wallace-Wells, The Uninhabitable Earth

			

			I’d love to retire in Cyprus. It’s as close to paradise as anywhere I’ve ever been, with long stretches of largely unspoiled beaches, warm Mediterranean water, mild winters, friendly people, and amazing food. My partner, Sadiye, is Turkish Cypriot (from the northern half of the island), and so we have a home there, full of people who love us. I love the Turkish language and the culture, and every time we go home, we wonder how long it will be until we can just stay there.

			Unfortunately, I don’t think we’ll retire in Cyprus. Not year-round, anyway. It’ll just be too hot.

			Since it’s an island sitting at the intersection of the Mediterranean, the Middle East, and Africa, you might expect it to be a warm climate. And that’s how it used to be. But it’s going from reasonably warm to unbearable in the summer months.

			Among the hundreds of Cypriots I’ve met since my first visit in 2003, I’ve never encountered climate denialism there. There’s not much room for doubt when the older generations have seen the environment go from hospitable, though warm, to downright hostile for two to three months of the year. Indeed, my in-laws regularly tell me about how much change they’ve seen in their lifetimes. Even when Sadiye was growing up, families largely didn’t invest in expensive air-conditioning units (which use very expensive energy). She and her brother grew up sweating at night during the summer because it was at least possible to get away with forgoing A/C units in the children’s rooms.

			Not anymore. Every Cypriot home I go to now has A/C units in every bedroom, and most have the (prohibitively expensive) large units in their living space to get them through the worst of the summer months.

			By the time Sadiye and I intend to retire—somewhere around the midcentury mark—I don’t think we’ll want to be in Cyprus for a good chunk of the summer. Of course, many Cypriot people will still live on the island, but it will be getting more uncomfortable to do so (and they will likely have increased the already prevalent tendency to simply go on holiday in August to escape the heat). My family and friends already have modified work schedules during the heat of the summer, which encourage people to stay indoors and find air conditioning during the hottest part of the afternoon. Construction and other manual labor slows down or stops. Those without air conditioning or who can’t afford to run it constantly struggle to stay not only comfortable but healthy.

			In fall 2021, it was announced that August of that year had been the hottest month ever recorded in Cyprus. High temperatures averaged 39.8 degrees Celsius (103.6 degrees Fahrenheit), with a single-day high temperature of 44.3 degrees Celsius (111.74 degrees Fahrenheit). To see how quickly things are changing, consider that the average high temperature in August from 1981 to 2010 was 37 degrees Celsius (98.6 degrees Fahrenheit). And warming trends are only speeding up. Every Cypriot I have spoken to about climate change is deeply concerned about the future, as anyone my age or older has viscerally felt the dramatic change over their lifetimes.

			When I was growing up and first learned of climate change, the wisdom of the day was that it occurred on a timescale too slow to notice. That was part of the challenge, in fact, that we needed to address a threat that one couldn’t actually see over the course of a lifetime. But we’ve now come to realize that’s simply not true, and we’re already seeing the changes. People like me who spend our lives thinking about this issue will tell you: we make very practical decisions based on the future that climate change is ushering in.

			Cypriot summer during my sunset years isn’t the only time and place I’m avoiding. During the summer of 2020, it seemed like the entire West Coast of the United States was ablaze. Residents of California couldn’t go outside due to air-quality warnings, and pictures of the San Francisco Bay Bridge were all over the internet, standing against a threatening, apocalyptic-looking orange sky. Fire season is spreading dramatically in California, both in duration and intensity. There is much that Sadiye and I love about the Bay Area: the weather; a strong biotech presence for her (she’s an industry scientist); a thick network of universities for me. But my climate angst won’t let us entertain the idea of moving there.

			Unsurprisingly, another restriction on our future plans is that we avoid moving too close to the ocean. Living on the East Coast, moving somewhere along the eastern shoreline of the United States seems almost attainable. But the increasing number and intensity of tropical storms, along with sea-level rise, has me acutely aware of the ever-increasing costs (both financial and anxiety-related) of those beautiful water views. Iconic beach destinations like the Outer Banks in North Carolina are slowly being lost to the Atlantic Ocean, with beachfront homes now regularly falling into the rising waters and the only highway into the area constantly requiring protective adaptation (and a section of it being converted into a bridge, for a price tag of $155 million).

			Miami-Dade County is perhaps in an even more dire circumstance, sitting on porous limestone on the low-lying southern tip of Florida. There, the phenomenon of “sunny-day flooding,” which is flooding just from high tide, has become a standard nuisance, forcing the city to spend hundreds of millions of dollars in an attempt to prolong its life. According to the National Oceanic and Atmospheric Administration, the same story is playing out in coastal communities around the world. But adaptation efforts like seawalls, beach nourishment, building houses on stilts, and converting roads to bridges are Band-Aids. Low-lying coastal areas will eventually be overtaken by rising waters while being ever more routinely battered by ferocious storms.

			If you’re wondering whether it’s a bummer to live with someone who spends their days thinking about climate change, Sadiye is probably too nice to say yes but too honest to say no.

			Of course, much of this caution is based on predictions. Yes, Cyprus is already hotter, and yes, Miami has a “King Tide” season. But my worry that it will continue to worsen to a degree that should make most of us want to stay away is based on projections. So couldn’t I be wrong? After all, we’re hearing all the time about climate summits, new policies and pledges made by various countries, and green technologies that are supposed to revolutionize our future.

			Perhaps, then, I’m just being pessimistic. Humanity is going to figure this out, right? After all, the Netherlands figured out how to protect itself against the sea. When we realized that our collective actions were causing a hole to appear in the ozone, we moved quickly to adopt policies and change behaviors in a way that solved the problem. Surely we’ll eventually pull off something similar when it comes to climate change. Right?

			I want to tell you yes. I want to say that there’s still hope that we will avoid the sort of future I fear. But while there’s a technical sense in which we could, it’s not realistic. Serious harms are already here, many more are coming, and we avoid talking about them at our peril.

			

			—

			For hundreds of thousands of years, the atmosphere was relatively stable in an important respect: the proportion of greenhouse gases (GHGs) such as carbon dioxide (CO2), methane (CH4), and nitrous oxide (N2O) remained within a certain range. That’s important because these gases are very efficient at trapping heat, so when the concentration of GHGs in the atmosphere goes up, less heat is able to escape from Earth out into space and so the global average temperature increases. The atmosphere is like a blanket that keeps the Earth warm (this is good up to a point, since without it, the planet would be an icy, lifeless rock), and we can add insulation to that blanket by emitting more heat-trapping gases into it. Although all GHGs contribute to climate change, CO2 gets the most attention, as it is the primary GHG emitted by humans; in the United States, it constituted 79 percent of all GHG emissions in 2020.

			Prior to the Industrial Revolution, the atmospheric concentration of CO2 was around 280 parts per million (ppm), but the development of the world’s postindustrial economies resulted in two changes in human behavior that had profound effects on the climate. First, it massively increased the amount of CO2 we spew into the air (primarily through the burning of fossil fuels). And second, it reduced the planet’s resources for dealing with that excess by engaging in practices like clear-cutting forests, destroying peatlands for agricultural or other purposes, and generally going about stripping the natural world and replacing it with a built one. These forests and peatlands that we’ve eliminated make up some of the world’s most important “carbon sinks,” which is one of the ways in which carbon is removed from the atmosphere.

			So we’ve both filled the air with CO2 and limited the planet’s ability to regulate atmospheric concentrations.

			The result is that the atmospheric concentration of CO2 has been steadily climbing since the Industrial Revolution, with mean global temperatures right behind it. Although the science of climate change has been recognized for hundreds of years, the severity of the situation began to come to public attention in the late twentieth century, with the fundamental question being: How warm can we allow the planet to get before it causes serious, irreversible harm? And the important follow-up: How much CO2 can we release into the atmosphere and stay below whatever that threshold is?

			Although many took that first question to be a scientific one (involving predictions about the effects of warming on human populations), it’s actually a moral one. We needed to know what the costs of warming were, and to whom, so that we could draw a line at some point and say that it would be wrong to let a certain amount of damage happen.

			The answer that evolved and began to gain consensus at the end of the twentieth century was that we must keep warming below 2 degrees Celsius (global average). This number first appeared in a publication by Yale economist William Nordhaus in 1975, and slowly seeped into the scientific and political reasoning over the following two decades. In 1996, a limit of 2 degrees was cemented in policy aspirations by the European Council of Environment Ministers, which stated, “Global average temperatures should not exceed 2 degrees above pre-industrial level.”

			The answer to the second question took longer to answer. What must the human population do in order to prevent 2 degrees of warming? There is significant uncertainty here, but it looks like we can do that by keeping atmospheric CO2 below 450ppm. Using this number, scientists were able to calculate an all-time, anthropogenic (human-caused) carbon budget. That is to say, there is a certain amount of carbon that we can emit if we want to stay below that 450ppm threshold, thus avoiding 2 degrees of warming. That number? One trillion tons of carbon, or approximately 3.67 trillion tons of CO2.

			A trillion metric tons. The number 1 with twelve zeros after it. An unbelievably large amount of something unimaginably small.

			That’s the budget humanity was given.

			Despite the sheer magnitude of that number, we were quickly approaching it. Already in 2009 when the budget was first proposed, it was calculated that humanity had used more than half of it, and global emissions were still speeding up. Worse was the fact that 2 degrees’ warming was not a goal that we should want to hit. Scientists and politicians drew a line in the sand at 2 degrees warming, claiming that we should never cross that threshold; but that does not mean that it would be a good place to land. Two degrees’ warming is not what we can allow without causing harm; it’s what we can allow without causing massive harm at a magnitude that is essentially irreversible on a human time scale.

			As a result, some scientists and activists began claiming that we had answered the moral question incorrectly: 2 degrees’ warming is too lax; we should have aimed to prevent warming from exceeding 1.5 degrees Celsius. No one thought that limiting warming to 2 degrees would prevent harm, so we should look at who would be harmed if the planet were allowed to warm 2 degrees. And the answer, unsurprisingly, was that the world’s poorest and most marginalized would be hit first and worst, with the globally privileged citizens largely able to protect themselves from such warming. So 2 degrees might be manageable by the most economically developed nations (though, to be clear, it would not be without real costs); but it would be devastating to low-lying Pacific Island nations and coastal regions, as well as some of the hottest areas, like the Middle East, North Africa, and parts of Asia and South America. As climate activists recalibrated their goals and began to bring more visibility to the risks of allowing 2 degrees of warming, the Paris Accords—which 196 nations adopted in December 2015—pledged to keep warming under 2 degrees while acknowledging that it would be better to keep warming under 1.5 degrees. If we want to make that new, more ambitious target, we must limit carbon not to 450ppm but 430ppm, which drastically cuts the time we have in which to respond.

			How close to that limit are we now? In 2022, the Mauna Loa Observatory in Hawaii recorded a CO2 concentration above 420ppm for the first time, and it’s going up—fast. Over the last decade, the annual increase of CO2 concentration has been more than 2ppm, which means that we’re on pace to hit 430ppm CO2 around the end of the decade, locking in 1.5 degrees Celsius warming.

			So why all the optimistic talk by politicians, at climate summits, and on the news? Does a treaty like the Paris Accords indicate that we still have a chance at avoiding dangerous global warming?

			Here’s where the answer is technically yes, but not in a way that will make you feel any better.

			The Intergovernmental Panel on Climate Change, or the IPCC, is the international body of the world’s leading scientists which, every several years, puts out a new assessment report detailing the state of climate science, predictions about the future, and policy proposals that could change those predictions. In short, they tell us how bad things are and what we can do about it.

			Over the course of 2021 and 2022, the IPCC put out its Sixth Assessment Report, which continued the trend of the previous five reports getting more alarming with each edition. The science is getting more mature, our predictions are getting more accurate, and the picture presented by that science and those predictions is getting scarier.

			However: the IPCC tells us there are still ways to avoid 2 degrees Celsius global average temperature rise, and in principle, even a way to avoid crossing 1.5 degrees by too much. It’s difficult, and it gets harder with every day we wait. But it’s possible.

			That sounds like good news. And it is! But it undersells just how difficult it will be to live up to those best-case scenarios. The fact remains that mitigating climate change requires massive political action, and the nations of the world are continuing to drag their feet. Despite the celebrations surrounding the Paris Accords and the recognition of the need to limit warming to 1.5 degrees, political action has lagged significantly. The most recent UN Emissions Gap Report shows that nations are not on track to meet their emissions reduction pledges, and that those pledges are themselves far too weak to avoid dangerous warming. While the global community needs to decrease emissions by 45 percent by 2030 compared to the 2010 level, current projections indicate that emissions are expected to increase by 10 percent in that time.

			Yet another reason to worry is that the road map the IPCC gives us to limit warming requires some actions and policy choices that may be either politically controversial or even technically impossible. On the political front: one assumption that gives us a chance to avoid 2 degrees’ warming is that many nations will aggressively scale up nuclear power. Why? Because nuclear power is clean energy from a GHG standpoint. Nuclear power plants are able to provide huge amounts of energy for a very long time without releasing any significant amount of CO2, since the energy comes from nuclear fission rather than liberating carbon from deep within the earth.

			At the same time, as disasters like Chernobyl and Fukushima made vividly clear, failures when it comes to nuclear power can have catastrophic consequences. And while we might hope that we’ve learned our lesson and that such accidents will not happen again, the costs of such a mistake are phenomenally high. The land around Chernobyl will be radioactive and unlivable for thousands of years. Even if another similar event seems unlikely, the potential outcome is so bad that those who are more precautionary in their attitude about risk may think it’s not a smart gamble.

			In addition, the war in Ukraine has demonstrated that accidents are not the only threat when it comes to nuclear power. In March of 2022, the invading Russian army took control of the Zaporizhzhia power plant, one of the largest nuclear facilities in the world and the single largest in Europe. Over the following months, the world watched with great concern as the risks from the reactor seemed to multiply. The most obvious threat came from the possibility of an errant missile or bomb hitting the facility itself, causing damage that would result in a failure. But that sort of direct assault is not the only worry. Russia’s occupying army reduced the workforce of the plant, and concerns about human error caused by exhaustion or insufficient expertise took center stage. Finally, when fighting caused power disruptions to the facility, onlookers worried that external power failures could eventually lead to an inability to cool the reactor, resulting in a meltdown. In general, nuclear facilities in a war zone are a stark reminder of the risk that comes with harnessing nuclear power. Such considerations legitimize fear and anxiety around nuclear energy, and so even if a massive scale-up were the right thing to do from a climate perspective, it’s unclear whether nations will be willing to take the risks of increased nuclear energy for the sake of the benefits of mitigating climate change.

			Whereas the assumption of a nuclear power scale-up could be problematic if we don’t have the political will to follow through, there is another assumption in the models used by the IPCC that raise a worry about realistic expectations. We have gotten to the point where the world simply cannot decarbonize quickly enough to avoid 1.5–2 degrees of warming only by reducing our emissions. What we need, in addition, is to take GHG out of the air. What we need, that is, is to capture carbon and trap it again, preferably in a long-term form it won’t easily escape from. Of course, nature itself offers a form of carbon capture, as we can plant trees and rewild land in order to increase its capacity as a carbon sink; and this sort of intervention shouldn’t be undervalued. But trees are both relatively short-term sinks (they’ll die and rot and re-release their trapped carbon), and planting significant numbers takes a huge amount of land. Thus, scientists have turned to the hope of carbon capture that is decidedly more high-tech.

			There are a couple of different methods being considered as negative-emissions technology. Although models care only that emissions are being absorbed somehow, and so there is no sense in which the climate models assume one version over another, most of the IPCC reports reference a particular technology—bioenergy with carbon capture and storage, or BECCS. This technology refers to the burning of biomass (think: fast-growing, highly photosynthetic plants) for energy while utilizing carbon-capture technology to capture CO2 at the emissions point, like in a smokestack. Since the plants absorb CO2 while growing, if we can capture it after burning, we can generate energy that is carbon-negative.

			The major drawback to this plan is that it requires an enormous amount of land dedicated to growing the biomass, and so it is unclear whether it’s really possible to do at the scale needed to help avoid dangerous warming. Scientists estimate that deployment of the kind assumed by IPCC models would require use of anywhere from 25 to 80 percent of the land currently used to grow crops. There are also technical issues regarding how efficient the entire lifecycle of a BECCS system can be made, including all the transportation of biomass, the capturing of the CO2, and the sequestration (which may include yet more transportation). For all of these reasons, it’s simply not clear that BECCS will save us.

			The other category of negative-emissions technology avoids at least the land-use problem and is popular among the more techno-optimistic, as it does something that sounds borderline magical: it sucks CO2 directly from the air and returns it to the ground. There’s only one problem, which is that it doesn’t yet exist in a scalable form.

			What scientists have come up with so far are proof-of-concept models that show initial promise but that have very real drawbacks. Consider, for instance, Orca, which is the largest carbon-capture plant in the world, located in Iceland just outside Reykjavik. This facility is instructive for many reasons. First, despite being the largest plant in the world, it will only capture about 4,000 tons of CO2 annually. And while that may sound like a large number, remember the scale that we’re talking about: the all-time anthropogenic CO2 budget is 3.67 trillion tons. On average, humanity emits more than 1,250 tons of CO2 per second. What that means is that our largest plant to date, running around the clock for a year, will capture about 3 seconds’ worth of humanity’s emissions.

			It’s also very expensive. Experts predict that costs will eventually need to get to something like $100 to $150 per ton in order for this sort of direct air capture of carbon to be profitable without subsidies, but Orca’s costs are between $600 and $800 per ton. The hope, of course, is that it becomes more affordable with scale, but there is no guarantee that the technology will ever be competitive, let alone in time to help us escape the immediate threat of warming.

			Finally, the plant’s location is important. Orca was built in Iceland because it has two very important properties: plentiful, cheap geothermal energy to run the plant; and a particular geology that makes it possible to store captured carbon underground. While there will of course be experimentation with other locations and technologies, humanity’s largest effort to date is only as efficient as it is due to the availability of geothermal energy, operating at a very small scale and at prohibitive cost.

			Negative-emissions technology is nowhere close to being where it would need to be to save us. And it’s possible it never will be. When we evaluate climate models that give us a chance of avoiding dangerous warming, it’s important to note that they are basing that optimism on technology that faces many challenges, and which may never be able to play its hoped-for role.

			None of this is news to the IPCC scientists, of course. While they want to provide a map of how humanity can yet avoid catastrophe, their warnings are getting more dire with every report. In the Sixth Assessment Report, the authors, for the first time, explore what it would take to limit warming to within the more ambitious limit of 1.5 degrees, rather than the original cap of 2 degrees. As one might reasonably guess from the foregoing summary, however, the models had a very difficult time finding a way to make that happen. The closest the IPCC gets to telling us that it’s possible to do what we should and avoid 1.5 degrees of warming is in its evaluation of a lovely, optimistic future scenario in which the world’s people and nations have a serious change of heart. Modelers characterize this scenario as “Taking the Green Road,” and elaborate:

			
				The world shifts gradually, but pervasively, toward a more sustainable path, emphasizing more inclusive development that respects perceived environmental boundaries. Management of the global commons slowly improves, educational and health investments accelerate the demographic transition, and the emphasis on economic growth shifts toward a broader emphasis on human well-being. Driven by an increasing commitment to achieving development goals, inequality is reduced both across and within countries. Consumption is oriented toward low material growth and lower resource and energy intensity.

			

			Models that made all of the assumptions mentioned about the scale-up of nuclear power and the deployment of carbon capture, and which assumed that the world shifted in the direction of Taking the Green Road, weren’t quite able to limit warming to 1.5 degrees, but they were able to overshoot it only slightly, and then bring the temperature back down by the end of the century.

			So it’s possible to limit warming to something in the neighborhood of what we’ve said is permissible. But it is simply not likely. When scientists recently attempted to quantify this judgment with computer simulations, they estimated that humanity has a 0.1 percent chance to avoid 1.5 degrees of warming in this century. We waited too long to take serious action, and we are clearly not prepared to do what is required.

			I’m not saying this to be defeatist. I’m just being realistic. In all likelihood, the Earth will warm more than 1.5 degrees Celsius in the coming decades, which means we need to ask some important, difficult questions, such as: Where are we actually headed? And what will the world be like in that scenario?

			

			—

			
			To know what the future climate will be like, we need to know about more than the physical sciences of the Earth; we need to know about people—how they’ll react to an unfolding climate crisis, and what policies they’ll adopt. Computer modelers can’t predict “the” future. They can only tell us what we should expect given a particular human story, and it’s up to us to write that story.

			That’s how we end up with something like the Green Road narrative. This is a “scenario,” or a story about how the world looks, that gives modelers a reason for making various assumptions. For instance, in a world in which we take the Green Road, not only do humans change dramatically in their willingness to act aggressively to combat climate change but they also act to reduce inequality. Investment in education and health lowers fertility rates, resulting in a lower human population than we might otherwise have, which means there are fewer people using resources. Modelers start with scenarios like these and then use them to specify particular policies or interventions that modify certain variables. In the case of the fertility rate, the models running the Green Road scenario use the United Nations’ “low” fertility projection, which predicts that the human population will peak midcentury at around 8.5 billion and then drop to below 7 billion by the year 2100. This is a far smaller human population than the UN’s median estimate that we will reach nearly 11 billion by 2100, but it’s a possible future. It’s one way things could turn out if we focus on reducing inequality and providing all people with access to various basic goods while investing heavily in green technologies that benefit all. And the computer models tell us that if we did go this route, we could just barely overshoot 1.5 degrees of warming.

			But of course it’s likely that things won’t turn out that way. So the IPCC considers four other scenarios, describing four very different worlds. The most realistic picture of the future is described by a scenario called “Middle of the Road”:

			
				The world follows a path in which social, economic, and technological trends do not shift markedly from historical patterns. Development and income growth proceeds unevenly, with some countries making relatively good progress while others fall short of expectations. Global and national institutions work toward but make slow progress in achieving sustainable development goals. Environmental systems experience degradation, although there are some improvements and overall the intensity of resource and energy use declines. Global population growth is moderate and levels off in the second half of the century. Income inequality persists or improves only slowly and challenges to reducing vulnerability to societal and environmental changes remain.

			

			In this scenario, we continue to plod along more or less as we have been doing, with no miraculous change of heart. To be clear: this is not a “business-as-usual” scenario. To follow this path, the global community would have to meaningfully act, which it has been slow to do. Nations would need to make progress against their climate pledges, with at least some meeting or exceeding their climate-mitigation goals. But even if we do that, the planet is likely to warm by 2.7 degrees Celsius over the rest of the century, with a possible range of 2.1 to 3.5 degrees.

			In other words: slow, uneven progress is not enough. If we don’t make a dramatic change in the very near future, we should expect warming of nearly double the lofty aspirations of the Paris Accords.

			And of course, there are much more frightening scenarios. If we wholly fail to mitigate climate change and just continue ravaging the Earth, we could yet see well over 4 degrees of warming, with a range that extends up to 5.7 degrees. And while I don’t know any climate scientist who thinks we will fail quite so dramatically as to bring about that world, there is another scenario that does have some elements that ring true. Consider the world described as “Regional Rivalry”:

			
				A resurgent nationalism, concerns about competitiveness and security, and regional conflicts push countries to increasingly focus on domestic or, at most, regional issues. Policies shift over time to become increasingly oriented toward national and regional security issues. Countries focus on achieving energy and food security goals within their own regions at the expense of broader-based development. Investments in education and technological development decline. Economic development is slow, consumption is material-intensive, and inequalities persist or worsen over time. Population growth is low in industrialized and high in developing countries. A low international priority for addressing environmental concerns leads to strong environmental degradation in some regions.

			

			I imagine many readers will recognize some of the current world reflected in this description, and while it seems unlikely that it’s the best prediction of where we will go from here, the future may well be some combination of Middle of the Road and Regional Rivalry.

			In the world of Regional Rivalry, we should expect 3.6 degrees of warming.

			Based on the scenarios above, it seems overwhelmingly likely that the world will warm well over 1.5 degrees during the rest of this century. Indeed, the UN Environment Programme’s 2022 Emissions Gap Report “finds that the international community is falling far short of the Paris goals, with no credible pathway to 1.5°C in place. Only an urgent system-wide transformation can avoid climate disaster.” Worse, if we don’t make truly radical changes in the very near future, we flirt with an amount of warming that we talk far too little about: 3 degrees Celsius, or potentially even more if the higher end of the modeling ranges turn out to be accurate.

			

			—

			My worries about comfortably living in Cyprus during the summer, about fire season out west, and about the increased risks of living in many coastal regions are informed by my fear that we are likely not on one of the most optimistic trajectories. But of course, those concerns were initially framed as pragmatic considerations. They are reasons for me to plan my life a certain way. The much more important considerations regarding the future of our climate are moral concerns about what will happen to folks who are far more vulnerable than I am, and who may not have the luxury of choosing to avoid coastal regions or who can’t afford to move away from heat that is devastating to crops and sometimes even lethal to humans.

			As the world passes 2 degrees of global average warming, among the most serious ethical features of our situation will be that these vulnerable populations will be hit (and already are being hit) first and worst by the ravages of climate change, and yet they have benefited the least from the development that caused it. In a world where we allow climate change to go unmitigated for far too long, people like me who have benefited extensively from the fossil-fuel development of the first world will plan our lives to avoid the harms of climate change while the world’s poorest individuals will suffer, be displaced, and die from various climate disruptions.

			Just how bad might it get? Here’s a glimpse of only a few of the harms that may take place if we follow something like the Middle of the Road scenario—perhaps sprinkled with some elements of Regional Rivalry—and so warm by 3-plus degrees over the rest of the century.

			Although we commonly talk about climate disruptions rather than simply about warming, it is important to understand how dangerous heat is. Humans have evolved to live in a very narrow ecological niche: too hot and we die; too cold and we die. Still, you might think that 3 degrees Celsius is too small a change to make a difference, but we have to remember that this is global average warming.

			If the world warms by 3 degrees on average, it does not do so evenly. The air over land warms faster than the air over water, so the average increase that we experience will be significantly more. Further, certain geographic areas warm faster: the Arctic, in particular, warms much more quickly than the rest of the world, which is important because
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