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For Silas and Margo, with hope that lessons from the past can help them inherit a more just and sustainable future
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Introduction




There are . . . no limits to the carrying capacity of the earth that are likely to bind any time in the foreseeable future. There isn′t a risk of apocalypse due to global warming or anything else. The idea that we should put limits on growth because of some natural limit, is a profound error.


Lawrence Summers, chief economist of the World Bank, 19921





A curious idea lies at the heart of American political and social life. It is an idea that captivates politicians across the spectrum and is often the most important metric by which they are judged. Its successes and failures are front-page news. It touches on people’s personal lives, shaping their expectations of the present and the future. Is it freedom? Liberty? Democracy? No. It is a narrower subject, one that the founding fathers did not mention. It is not red, white, and blue, but gray, almost anonymous.


The idea is this: infinite growth is the key to a better future.


Delivering economic growth has become the most powerful imperative in politics over the past seventy-five years. The formula is clear: rapid growth is good, slow growth is alarming, stagnation is insufferable, and decline is disastrous. Policies that claim to enhance growth are almost always welcomed; those that would impede it are usually doomed. Nor is this just an American story. Gov­ernments worldwide are obsessed with expanding their economic output, whether to lift their nations out of poverty or to outshine their neighbors.


The pursuit of infinite growth is also the single greatest threat to human sustainability. In the frantic quest to increase output and acquire more goods, people across the globe are emitting vast quan­tities of greenhouse gases, leaching toxic materials, cutting down rainforests, and pushing countless species into extinction. Despite advances in efficiency, the ever-increasing scale of economic activ­ity continues to accelerate climate change, biodiversity loss, ocean acidification, and soil erosion. The planet’s relatively stable ecosys­tems of the last several millennia are changing more radically than ever before.


For all of humanity’s technical prowess, we remain dependent on natural ecosystems for our survival. More than half of the world’s population live in regions where annual monsoons provide the fresh water needed for humans, animals, and plants. The relatively mild climate of Europe results from the warming effect of the Gulf Stream current. Coastal infrastructure across the globe is predicated on sea levels remaining steady. And all of us rely on a thin layer of topsoil to grow plants, which use the free pollination services of bees and the nutrient processing provided by insects and worms. If droughts or floods ruin crops, if fisheries are depleted, if pollinators perish, iPhones cannot feed us. The global quest for growth has taken too little account of these realities.


Economic growth versus the environment: it is one of the most important debates the world faces. At the same time, I believe it is a curious one. Why is it so common to pit one against the other? Why is growth calculated with little regard for the natural world? Why haven’t the narratives of economic growth changed in the face of overwhelming evidence about climate change and ecological deg­radation? And is it really true that ever-increasing growth will result in ever-improving lives?


I have written this book because I am concerned and puzzled that “versus” is the main word that springs to mind when economic growth and environmental sustainability are discussed. I am con­cerned because climate change is a grave danger that will cause great harm if not addressed aggressively. I am convinced by reports from tens of thousands of scientists that loss of biodiversity, melt­ing of ice sheets, acidification of the ocean, and related ecosystem changes will have significant consequences on the quality of life for billions. I fear the impacts of extreme weather events on vulnera­ble populations. What will happen when countless people have to migrate from regions that can no longer support their populations in a world where borders have never been more fiercely defended? I worry about my children inheriting a volatile climate that causes widespread suffering.2


At the same time, I have also been puzzled about why environ­mentalists and economists have such different visions for the fu­ture. In particular, I have wondered why economists have tended to be much more optimistic about the potential for infinite growth than academics of nearly every other stripe. Lawrence Summers, chief economist of the World Bank, summarized this view in 1992 by stating that “there are no limits to the carrying capacity of the earth” and that it would be a “profound error” to limit growth. Things have not changed enormously since then. In 2018, the No­bel Prize in Economics was awarded to William Nordhaus and Paul Romer. Nordhaus was celebrated for his contributions to the eco­nomics of climate change, where he is widely acknowledged as the world’s leading thinker on the topic. Yet when he accepted his award in Stockholm, he argued the optimal path to decreasing greenhouse gas emissions would allow global temperatures to rise 4 degrees Celsius by 2140. Paul Romer won the prize for his contributions to growth theory, where he was famous for arguing that because ideas drive growth, there are no meaningful limits to economic expan­sion. Economics is known as the dismal science, for its insistence that there are no free lunches and everything is a matter of trade­offs. Yet when it comes to the future of growth, optimism trumps pessimism.3


The situation is even more surprising because there is consid­erable evidence that infinite growth does not correlate with in­finitely better lives. Growth economists rarely ask who is receiving the benefits of growth and who is not. It is too often assumed that everyone benefits from growth, but history shows this has seldom been the case. This matters enormously. Growth that provides re­sources to those who lack secure housing, food, and medical care can have an incredible effect on quality of life, leading to longer and healthier lives with greater comfort and autonomy. But funneling growth into the hands of the wealthy does little to improve their lives while also harming everyone else through increased inequality and environmental degradation. For the last several decades, America and much of the world have seen too little of the former and too much of the latter. Why, then, is it still so common to talk about growth as a rising tide that will raise all boats despite abundant evidence to the contrary? This is the dangerous delusion of infinite growth.


When I began this book, I expected to write a blistering critique of the economics profession. It is a popular genre, and many have been justified in castigating economists for a host of shortcomings.4 But I came to realize this was no simple story of heroes and villains. People matter in history, and most of the people in this book were not corporate shills, free market fundamentalists, or enemies of the environmental movement. Consider Robert Solow, the most im­portant figure in the history of growth theory. His work paid little attention to the natural world, and when environmentalists in the early 1970s warned of potential ecosystem collapses, Solow quickly labeled their arguments “worthless.”5 Yet Solow was in favor of pol­lution controls, collaborated with labor groups, and served on an ad­visory board to the Sierra Club. He and many of his followers were left-of-center thinkers who consistently pushed back against oppo­nents of regulation and expressed concern for the natural world. I have found no evidence that they took significant corporate funding or that their views were distorted by those hoping to preserve the status quo.6 Rather than a black-and-white tale of right and wrong, this book offers a tale of reasonable choices leading to an unreason­able place—indeed, an increasingly unlivable one.7


This is also not a tale of heroes and villains because, as with all tricky debates, there is no simple answer. Economic growth has de­livered much good to many, and billions around the world are des­perate to improve their lots. Yet all economic activities, no matter how efficient, have some impact on the natural world, and those col­lective effects have loaded the atmosphere with warming gases, al­tered the acidity of the oceans, and led to enormous losses of eco­systems and species. Reconciling the natural world with economic growth is truly a wicked problem, and one that will require many perspectives.8


History offers crucial and often overlooked insights into this topic.9 Studying the past reveals that economists did not always abstract the natural world from their analyses, nor did they always imagine infinite growth to be possible. This offers hope. By consider­ing how today’s ideas became dominant, it is possible to reconsider ideas once abandoned and rethink assumptions made in different eras. Studying the past can help us craft a more sustainable future.


The Fetishization of Growth


Economic growth has been called “the most important idea” of the post-World War II era.10 Though politicians have given lip service to ideas such as freedom, justice, and democracy, no other idea has driven the policy process like growth over the past seventy years in nations as different as the United States, Russia, Germany, Ja­pan, and China. If there is a single litmus test for how well a polit­ical leader is doing, it is the growth rate. Ronald Reagan knew this when he asked voters in 1980 if they were better off than they were four years ago as a way to discredit Jimmy Carter. A dozen years later, Bill Clinton’s adviser James Carville bluntly declared, “It’s the econ­omy, stupid.” When growth is good, political parties usually stay in power; when it is poor, they are often voted out.


Growth holds this cherished place because it has been hailed for many decades as the surest path to better lives. It has allowed popu­lations to be better fed, have more comfortable housing, expand edu­cational access, improve healthcare options, and live longer lives. As societies experience growth, work often becomes shorter, less physi­cally demanding, and safer. Wealthy nations tend to have more stable political systems, better democratic participation, and greater pro­tections for human rights than poorer ones. Given that there is very little historical precedent for redistribution of wealth within or be­tween countries, growth offers a pathway for uplift across the globe.11


This broad faith in growth has been amplified by its seemingly universal appeal across political divides. Liberals and conservatives who disagree about nearly everything still concur that growth is good. President Lyndon Johnson in the 1960s argued growth could support a “guns and butter” campaign that would allow the US to fight a war in Southeast Asia while also expanding the domestic so­cial security net. Two decades later, Ronald Reagan touted growth as the key to cutting taxes while also pursuing his “Star Wars” defense programs. There have been fierce debates about how to slice a grow­ing pie, but an almost universal belief that bigger is better.


Nor is this simply an expression of American capitalism. The Soviet Union was similarly preoccupied with material expansion, adopting ambitious five-year plans to increase output, in the belief that impressive growth rates would convince other nations to adopt communism. China did the same, highlighted by its “Great Leap Forward” program in the late 1950s; in recent decades, its growth rates have been among the world’s highest. Many developing nations have praised growth policies as the best means of securing a good fu­ture for their citizens. And even when there has not been an internal push for growth, agencies such as the World Bank and International Monetary Fund have often required such countries to implement growth-oriented policies in order to qualify for loans.12


The global obsession with growth centers on one number that stands above all the rest: gross domestic product (GDP). Called “the world’s most powerful number” and “one of the great inventions of the twentieth century,” GDP emerged in the early 1940s out of cal­culations of national income designed to assess the Great Depres­sion and guide wartime mobilization.13 This overarching number has exerted outsized sway on political discourse. GDP has come to be equated in the popular imagination with how well a nation is doing overall. Whenever a new quarterly calculation is announced, it is almost always front-page news with celebrations of high growth rates and alarm bells at any sign of slowdown.14


It may be a surprise that the obsession with “the power of a single number” is so new.15 Before the 1930s, GDP did not exist, nor did the language of economic growth. People had long spoken of expansion or material progress and debated economic policies such as tariffs, taxes, labor rights, and corporate privileges. But the idea of quanti­fied economic growth—and that the government was responsible for delivering it—did not exist.16


This is not to suggest that rulers and intellectuals in the past ig­nored questions of material prosperity or the improvement of finan­cial conditions. The history of economic thought extends hundreds, if not thousands, of years, and government policy has long been con­cerned with the wealth of nations. But the modern quest for GDP growth is different in key ways. It has risen in prominence above all other priorities, it requires the government to draw continually on economic expertise to manage the process, and most crucially, it is a never-ending goal. There is no finish line or target point at which a nation can rest on its laurels. The growth obsession is like a ham­ster wheel that must always be kept turning.


It is easy to understand why growth is fetishized. To its defenders, growth is an imperative of the highest moral order. It is much better for freedom and citizens, they argue, to have governments focus on increasing economic output than on military endeavors or exclu­sionary nationalist projects. Growth is also necessary for employ­ment, as it is posited that only an expanding economy can generate jobs. If one cares about improving the lives of the lower classes or the developing nations, expanding the pie is the surest bet. To be against growth, on this view, is to be an elitist insensitive to the real needs of billions. The case for growth has many strong points.


The Case Against Growth


The praise of growth is so powerful that one might assume there is little reason to question the force of its logic. However, simple sto­ries frequently mask as much as they reveal. Enthusiasts have painted a fairytale sketch of growth in which a benevolent fairy godmother waves her wand and the benefits of economic expansion magically make everyone better off, and only the evil stepmothers are excluded from the gains.17


The reality is much more complex. Growth is not an unalloyed good or a timeless virtue. The connections between growth and im­proved human lives vary enormously across time and space depend­ing on several factors that are too often ignored. Growth’s benefits must be assessed in light of the fact that economic expansion, in the words of one economist who still considers growth essential, is fre­quently “climate-destroying, inequality-creating, work-threatening, politics-undermining, and community-disrupting.”18


The greatest weakness of the modern growth discourse is that it ignores the environmental consequences of economic expansion. Climate change is being felt across the globe in the form of droughts, floods, heat waves, and extreme weather events; in the coming de­cades, scientists predict the harms will grow increasingly dire as sea levels rise, agricultural zones shift, and monsoons change. At the same time, we are witnessing the greatest loss of biodiversity since the extinction of the dinosaurs sixty-five million years ago. As many as half of the living creatures on the planet may perish in what some call the “sixth great extinction.” By almost any measure, humans are consuming resources, cutting down forests, and emitting pollution at unsustainable rates, rendering the planet less livable for people, plants, and animals. While there have been improvements in the efficiency of the global economy over the last few decades, it has not been enough to offset the increasing environmental impacts. There is no such thing as economic growth without an impact on the nat­ural world, and many of the ecosystems humans rely on are under enormous stress.19


Climate change highlights the ecological struggles facing soci­ety today, but it is not the only one. Several other earth systems are being impacted by human actions, including atmospheric ozone depletion, degradation of freshwater supplies, loss of biosphere in­tegrity, and dangerous shifts in the phosphorus and nitrogen cycles. There is also the risk of rapid shifts in earth systems that cannot be reversed except over long time periods. These tipping points include the possibility of ocean currents shifting dramatically, melting per­mafrost emitting massive quantities of methane that further accel­erate global warming, and the collapse of ice sheets in Greenland or Antarctica that will raise sea levels by several meters. A sustainable future cannot be reached solely by swapping out renewable energy sources for fossil fuels to slow climate change; it is also necessary to change land-use patterns, reform agricultural practices, and protect nonhuman species.20


The problems with a focus on growth increase further when one considers questions of well-being and inequality. When people are asked what makes a good life, they usually mention financial secu­rity, but also point to several other factors including family connec­tions, community bonds, satisfying jobs, spiritual fulfillment, and access to leisure. Growth advocates pick up on the first point and ignore the others, reducing the broad category of quality of life to a narrow calculation of economic welfare. Economic welfare is a lin­ear calculation of how well-off someone is, with the assumption that two units of wealth are twice as good as one unit and a person that is twice as rich is twice as well-off. The logic is clear: ever-increasing growth delivers ever-increasing benefits. But this is not how most people experience the world. Growth has a nonlinear relationship with well-being that depends on how wealthy an individual already is. When people are poor, growth improves life immensely. But once people reach a middle-class income level, the improvements to their lives from growth decrease rapidly. For the super wealthy, additional millions or even billions in their bank accounts have vir­tually no bearing on the quality of their lives. To use a phrase favored by economists, there are diminishing returns to growth. Middle­class Americans today live in larger houses with bigger televisions and more appliances than their peers four decades ago, but they do not report being any happier or having a higher quality of life. The American economy has increased more than ten times over the past half century, yet one would be hard pressed to say that its citizens are ten times as well-off.21


Worse, economic growth can actually decrease well-being. In states and nations with higher levels of inequality, life expectancy goes down and a range of negative outcomes such as obesity, drug use, and teen births go up. Democracy suffers as well. Inequality leads to lower levels of voter turnout and declining trust in govern­ment. Crime rates appear to correlate with inequality as well, since large wealth disparities undermine social cohesion. When people experience high levels of inequality, they are less likely to trust one another or to feel connected to their community.22 The dramatic in­crease in the polarization of politics in the last several years, from the Trump presidencies in the US to Brexit in Britain to the rise of authoritarian leaders across the globe, stems in no small part from several decades of widespread economic stagnation for the working and middle classes. Yet economic assessments of growth rarely concern themselves with inequality, seeing it as an accept­able outcome of free market forces and even as a necessary spur to innovation.23


The story of King Midas, who wished that everything he touched would turn to gold, is instructive. His initial delight in turning ob­jects into gold turned to horror as he realized he could no longer eat, drink, or touch his beloved daughter. In a similar manner, the obsession with economic gain across the globe has too often blinded people to how much can be lost through the endless pur­suit of growth.


The great delusion of growth discourses, then, is the assumption that all growth is created equal. Economic gains for people in devel­oping nations that are broadly distributed and have minimal envi­ronmental impact should be prioritized. Economic growth that is highly environmentally damaging and lines the pockets of billion­aires should be recognized for what it is: a harm to the vast majority of the population. All that glitters is not gold, and all that grows is not to be praised.


Economists and Infinite Growth
 

So how did we get to a place where never-ending growth is so fre­quently touted despite its environmental perils and questionable benefits? We can begin to unravel this mystery by tracing the his­tory of economics and how the field has analyzed growth and the natural world.


Doing so requires traversing between national and global sto­ries. This account centers the American economics tradition be­cause, since the mid-twentieth century, economists based in the United States have had an outsized global impact, particularly in growth theory. From 1969, when the Nobel Prize in Economics was introduced, to 2023, economists based in America have won sixty-two times; no other nation has earned more than nine.24 The economics departments at top American universities are widely considered among the world’s best, and top international students often travel to the US for doctoral training. I also emphasize the American context because ideas do not exist in a vacuum. Eco­nomic theories both shaped and responded to events in American history including the excesses of the Gilded Age, the depths of the Great Depression, and the politics of the Cold War. A national fo­cus helps clarify the links between social context and intellectual development.


Yet American economics and policy cannot be adequately de­scribed without a global perspective. Economists from many nations made theoretical contributions to the invention of infinite growth, and the pursuit of growth has become an obsession in most other nations as well. This is, as a result, an American story that seeks to bring in the global context as appropriate, but not an account of the distinctive paths other nations have taken in their pursuit of infinite growth.25


It is also important to clarify that economists do not control the modern discourse of growth. They are only one set of actors, along­side politicians, corporate executives, media commentators, and vot­ers. The pursuit of growth has taken on a life of its own because it is a politically convenient belief that appeals to liberals and conservatives and is as alluring to nations in the global North as it is to those in the global South. The latest academic research and the most sophis­ticated thoughts of economists rarely permeate these debates, par­ticularly because most economic theorizing since the mid-twentieth century has been too mathematical and abstract for those outside the discipline to understand. Shareholders demand that corporations pursue ever-larger market shares, and many government programs are predicated on ever-increasing revenue streams to fund them. Even if the discipline of economics did not exist, the world would likely be on an unsustainable economic trajectory.


Why emphasize economists, then, instead of business executives and fossil fuel lobby groups? Because ideas matter. And in particular, the idea of infinite growth is one of the greatest obstacles to design­ing a sustainable future. I focus on economists because more than any other group, they pioneered the idea that infinite growth is fea­sible and retain a privileged position to pronounce on its possibili­ties. They possess access to power through the prestige of the disci­pline and their numerous positions in the halls of governments. For decades, scientists and environmentalists have warned of the dan­gerous effects of economic activities on the natural world and urged greater protection for ecosystems that are necessary for humanity’s present and future. Economists have routinely denounced these claims. Their message of optimism has undermined calls for envi­ronmental protection and provided intellectual legitimacy for vested interests opposed to addressing climate change. The economic belief that growth can and should continue justifies the status quo. That is why faith in infinite growth is one of today’s most powerful and dangerous ideas, and why it needs to be reconsidered.


If economists loudly and fervently pointed to the need to recon­sider the global obsession with growth, would corporate leaders or government officials immediately listen? Perhaps not. There are very powerful forces likely to fight tooth and nail to protect their entrenched interests. But it would still matter. A shift in economic thinking would remove a formidable piece of armor from this de­fense. Unsustainable actions would be harder to justify and an align­ment between economic and environmental perspectives could shift the conversation and provide significant pressure to pass policies that limit climate change and protect biodiversity.


Distinguished economist and peace studies pioneer Kenneth Boulding is reported to have said that “anyone who believes that exponential growth can go on forever in a finite world is either a madman or an economist.”26 Economists are overwhelmingly men—women are far less represented in the field than in practi­cally any other academic discipline—but they are not, generally speaking, mad.27 Many of the figures in this book are quite reason­able. Yet on the whole, economists have been much more dismissive of environmental concerns than researchers in nearly every other field. Why?


The optimism of the dismal science stems from three critical be­liefs, each a product of history: a faith that human ingenuity and technological progress can overcome natural limits, a narrow fram­ing of the relationships between humans and the natural world, and a strong belief that the benefits of growth outweigh its potential costs. This third point is particularly critical and often underappre­ciated. For the pursuit of infinite growth is driven much more by the argument that growth is essential to better lives than it is an absence of concern for the natural world. Those who wish to advocate for a more sustainable future need to grapple as much or more with the links between growth and well-being as they do with the links be­tween economic analysis and the natural world.


When economists today assess whether the natural world will limit economic growth, they typically separate this question into two parts: First, are there enough resources to produce more goods and services? And second, will the wastes and pollution from the produc­tion process constrain economic growth? Since the 1970s, the con­sensus of mainstream economists has been yes to the first and no to the second. Regarding resources, economists espouse a faith that even if the world ran out of certain goods like coal or oil, it would be possible to find suitable substitutes. The world did not leave the Stone Age because it ran out of stones; rather, people found better options for making tools and weapons. Similarly, when resources like oil get expensive, market systems will encourage entrepreneurs to increase supply, and people will have incentives to reduce their consumption or find alternatives. “The world has been exhausting its resources since the first cave-man chipped a flint,” Solow wryly noted in 1974, but because flints could be replaced by metal tools, he concluded that “the process will go on a long time.”28 The American natural gas fracking boom since the mid-2000s offers evidence of how new technologies, government investment, and market incen­tives can turn a situation of scarcity into one of abundance, thereby sustaining growth.


But what about the wastes? Economists have historically treated pollution mainly as a local nuisance. Pollution might be unpleasant and disagreeable, but that does not mean it would slow down the growth rate. This reflects what can be characterized as a thin view of how the environment relates to human well-being. Mainstream economic thought “sees” things that are captured in the price sys­tem, focusing almost exclusively on assessing questions that can be answered using the “measuring rod of money.”29 Some parts of nature are intensively priced, most notably inputs to production such as barrels of oil, tons of coal, and planks of lumber. But much of the natural world is not: the trees and phytoplankton that generate ox­ygen and capture carbon dioxide, the life-producing qualities of soil, the hydrological cycles that bring rain to fields, the ocean currents that drive regular monsoons, the bees that pollinate crops, and the beauty of sacred landscapes. Nor are the potential costs of crossing tipping points routinely assessed. The result is a false ledger of eco­nomic accomplishments—one that overinflates assets while under­counting debits. The modern economic worldview is deeply limited in its ability to account for the complex ways humans depend on and benefit from natural systems.30


Faith in technological advances and market signals, along with a simplified view of human relationships with the natural world, has given economists confidence that growth can continue indef­initely. Moreover, they believe that it should continue to grow, be­cause growth is seen as the best path to better lives. A planet with much greater environmental swings and richer people is preferable to a planet with ecosystem stability and less wealth. The medicine of slowing or stopping growth to protect the natural world is consid­ered worse than the disease.


The argument runs like this: human well-being is shaped by a plethora of factors, most of which cannot be quantified or brought into the sphere of economic calculations. But even if you cannot know what brings a person joy, you can bet that they are in a better position to obtain it if they are financially better off. Moreover, be­ing poor leaves people vulnerable to many things that could dimin­ish their well-being. Ecosystem change is one such threat, but so are lack of nutrition, inadequate access to healthcare and education, and vulnerability to civil war and political strife. In the last several years, the COVID pandemic did more to disrupt quality of life for many than any environmental change, and the war between Russia and Ukraine has mattered far more for those living nearby than ex­treme weather events. The best remedy for improving people’s lives, according to many economists, is to make them richer, as with extra resources, they will be more resilient to the full range of potential harms. When William Nordhaus, the world’s leading climate econ­omist, won the Nobel Prize in 2018, he argued in his speech that if reducing climate change “would require deep reductions in living standards in poor nations, then the policy would be the equivalent of burning down the village to save it.”31


Economists also claim that growth matters in wealthy nations as well. Growth can generate jobs for increasing populations. Many government social programs, such as Social Security, are predicated on ever-larger revenues to cover rising costs. Others argue growth is necessary to preserve social stability. If the pie is growing, everyone has a chance to improve their lot. If it does not grow, then the only way for one person to improve is by taking from another, thereby exacerbating social tensions. Finally, some contend that economic growth is crucial for protecting the environment. Only when societ­ies are richer will they devote resources to reduce pollution and in­vest in renewable energy. Thus, many economists believe that, even if there are harms from climate change, a cost–benefit analysis fa­vors the continued pursuit of growth.


Each of these arguments underpinning the invention of infinite growth is a product of history. And each has been contested at many points. Economists have not always claimed that growth can and should continue. The natural world has not always been sidelined in the history of economic thought. Tracing this history matters, then, because it reveals that today’s ideas are neither natural nor inevitable. It is possible to imagine other ways of calculating the connections between humans, the natural world, and economic well-being that better serve our present and future.


Historians, Economists, and the Future of Growth


The laws of economics are frequently posited as universal and time­less. An increase in supply will lower prices whether the product is grain in ancient Egypt, rice in tenth-century China, or microchips in twenty-first-century America. Rational actors will always aim to maximize their utility. Growth is better than stagnation.


But our world is not universal or timeless. People and societies change and evolve. What is rational in one stage may not be rational in another; what is valued in one time and place may not be prized in a different era or location. In the case of growth, what once delivered a great deal of uplift to many can, at a different time, do more dam­age than good. Children need to grow to be healthy, but in adults, growth usually signifies obesity or cancer. We need history to situ­ate economic ideas in specific times and places to distinguish growth that is needed from growth that is harmful.


In particular, the story of growth cannot be separated from the quarter century following World War II. This was a time of many re­markable convergences: the adoption of GDP as a measure of gov­ernance across the globe, the development of growth theory, the or­thodoxy of neoclassical economics, ignorance about climate change, and a period of decreasing inequality in much of the global North. Yet a wider sweep of history reveals how truly exceptional this pe­riod was. Growth has not always been prioritized, it has not always been seen to be infinite in potential, and it has not always produced such broadly shared collective benefits.


More than anything else, this book is a call to rethink growth in the context of present realities: climate change, stagnant well-being, rampant inequality, and a planet under duress. It is not a call to do away with abstractions and models of economic theory. Rather, it is a call to broaden our perspectives. It is a call to consider what growth means, to assess its consequences, and to create a balance between human desires, social well-being, and planetary sustainability. It is a call for a more open discussion of economic growth including his­torians, environmental scientists, politicians, and citizens. It is a call to ask whether economic principles developed in the Holocene can guide us in the Anthropocene. It is a call to recognize that economic growth is too important to leave to the economists.


A first step in opening this conversation is to understand just how variable ideas about economic growth and natural limits have been over the past 250 years. It is to the origins of economics as a distinct topic of study in the late eighteenth and early nineteenth century that this book now turns.





1 *  Before the Invention of the Infinite


Thomas Robert Malthus did not seem an obvious villain. A mild-mannered and handsome man known as Robert to colleagues and Bob to friends and family, he was congenial and friendly. Born in 1766 with a cleft palate and a speech impediment, he worked hard to overcome his disability, gaining a position as a parson at a small chapel in rural England and later holding the first professorship in polit­ical economy in Britain. In spite of his halting lectures, he was beloved by his students and referred to as “Pop” be­hind his back. He hardly seemed destined to become the world’s most famous pessimist.1


If anyone was to blame, it was his father. A well-to-do solicitor, Daniel Malthus’s true passion lay in debating the day’s radical thoughts. In the mid-1970s, the elder Mal­thus became particularly fascinated by the utopian tracts of William Godwin and the Marquis de Condorcet, which claimed the human condition could be substantially im­proved through enlightened governance.2 Eager for his son’s thoughts, Daniel initiated lengthy conversations at the dinner table. But the younger Malthus did not share his father’s optimism. Making things better now, he argued, would just make things worse later. Convinced of the clarity of his logic, he recorded his ideas in an anonymous pamphlet that would captivate his con­temporaries and reverberate through history.


Published in 1798, An Essay on the Principle of Population launched Malthus into international renown. The argument can be stated sim­ply enough: over time, population growth would exceed the food supply and lead to mass deprivation. His beliefs hinged on a few key propositions. The first was that the food supply would grow linearly (1 + 1 + 1 + 1 . . .) whereas population could grow exponentially (1 + 2 + 4 + 8 . . .). In addition, food required land, which had two limita­tions. First, it was finite in supply; once it was all in use, you could not make more. Second, it was subject to diminishing returns, which meant that it got harder and harder to increase output over time with more capital or labor. One additional worker or application of fertilizer added to a field, for example, might increase the output by 50 percent, but hiring one more laborer or fertilizing another time might only gain you a further 30 percent improvement. This meant that food production might not even grow linearly, but show a de­creasing rate over time (1 + 7/8 + 3/4 + 5/8 . . .). ’The limited supply of land and law of diminishing returns made infinite growth of food production an impossibility.3


But population did not have those diminishing returns, at least in the short term. The passion between the sexes, as Malthus phrased it, was constant. When times were good and they could support their offspring, poor people would have more children, and more of those children would survive into adulthood. This growth in population, however, undercut visions for progress. More mouths needed more food, which would raise prices. At the same time, more bodies meant more workers would be competing for jobs, lowering wages. The re­sult would be an inevitable return to a basic struggle for subsistence for most of the population. This led Malthus to oppose efforts for poor relief both in Britain and its colonies on the premise that such well-intentioned aims would only make the problems worse by en­couraging further population growth. It was a dark view of the world with grim policy recommendations.4


Adam Smith, by contrast, is remembered for his optimism. The epitome of an absent-minded professor, Smith frequently ambled around Glasgow in the late eighteenth century lost in thought and talking to himself, sometimes emerging from his daydreams far from his intended destination. He was even known to smile during church services as his mind wandered, drawing the rebuke of the clergy. Like Malthus, he was well loved by his students despite having a nervous disposition and irregular speech.5


Smith’s optimism came from a belief that selfishness could pro­duce a better world. Remembered today as the father of political economy, he was better known during his life for his insights into moral philosophy. His first book, The Theory of Moral Sentiments (1759), argued that morality emerged from our ability to empathize with others and to view situations from the perspective of an impar­tial observer. Because people want to be treated well, if they under­stood the effects their actions would have on others, it would give them clear guidance to treat them well in the hopes that good be­haviors would be reciprocated. Self-interest could be harnessed for the greater good. Then in 1776, he published the Wealth of Nations, which pioneered the idea of the invisible hand of the market guiding even selfish interests into social benefit. Smith looked at the world and saw much to be pleased about.6


The misanthropic pessimist versus the upbeat optimist. The con­trast between the men and their historical legacies could hardly be starker. Smith is remembered as the revered father of economics while Malthus is the gloomy prophet of demography. But this binary masks crucial similarities between the men. In particular, when the two looked at issues of the natural world and the limits to growth, they saw eye to eye. The supply of land was finite and subject to the law of diminishing returns. As a result, growth could never be in­finite, and advanced economies would eventually stagnate into a stationary state. Many other influential economists, including Da­vid Ricardo and John Stuart Mill, agreed, with Mill even claiming that the decreasing returns from land constituted “the most impor­tant proposition in political economy.”7 On the topic of the impos­sibility of infinite growth, Malthus was no outlier.8 Remembering this history is an important step in recognizing that the idea of in­finite growth is a break from the past, not a timeless reification of a natural law.


The Limits of Classical Political Economy


Economic questions have a deep history. Since barter and exchange have been part of the human condition, people have paid close at­tention to questions of value. Historians have identified trade across borders dating back as far as 3500 BCE and the presence of proto- “multinational” companies in Assyria around 2000 BCE.9 Money is at least as old as 600 BCE, while insurance and the practice of lend­ing at interest extend more than two thousand years into the past.10


But economics as a field of study is a much more recent devel­opment. The idea that the economy should be analyzed separately from other aspects of society is less than a few centuries old. In fact, the term “economist” was rarely used in English until the latter half of the nineteenth century. The analysis of topics now understood as economics were mostly viewed as part of broader inquiries into moral and natural philosophy, which is illustrated by Adam Smith developing his economic ideas while holding a professorship in moral philosophy at the University of Glasgow.11 Therefore, while there is a deep history of thinkers commenting on economic matters from Aristotle (circa 350 BCE) to Thomas Aquinas (circa 1250) in the Western world, to say nothing of Fan Li in China (circa 500 BCE) and Ibn Khaldoun in Tunis (circa 1375), most of these thinkers opined on a range of subjects, not limiting their purview to the economic world.


The study of economics took a major step forward with advances in political economy in the second half of the eighteenth century. Returning to this time reveals not only an era in which the sophis­tication of economic thought increased, it also shows that several prominent thinkers considered questions of the natural world and growth to be related. Because the natural world was limited, growth could not be infinite.12


This should not be a surprise. Ignoring the natural world is a privilege of a modern world of temperature-controlled buildings, mechanized farms, personal vehicles, and indoor work. In indus­trialized nations, weather patterns typically merit a quick glance or mention; it takes an extreme weather event—a hurricane, drought, or flood—to remind people today of the interconnections between nature and human life.


In the eighteenth century and earlier, this was not the case. Ma­terial conditions provided only minimal separation from the natu­ral world for all but the most elite. The vast majority of people were cold in the winter and wet when it rained. Few could choose to stay indoors when the weather turned bad, and even the wealthy lived in drafty and unevenly heated homes. Droughts and bad harvests did not simply mean a decrease in profits, they meant hungry stomachs and even starvation. Life had seasonal patterns dictated much more by weather systems than by carefully laid plans.


Moreover, a keen observer could tell that almost every economic activity involved the natural world. Agriculture was the clear basis of the global economy, with most of the population employed in rais­ing crops. The grain trade, as a result, loomed large in the economic discussions of the day. In addition, practically any manufactured good required nature’s bounty. Making bricks, for example, required clay, straw, and copious amounts of wood for firing them. Making clothes necessitated sources of fiber such as sheep for wool, plants for cotton, or worms for silk. Dyes came from plants such as indigo or insects like cochineal; spinning and weaving machines were made of wood and metal; and cloth factories required external sources of power, such as a waterwheel. As a result, bad harvests, droughts, or blights could be as devastating to manufacturing enterprises as they could to the agricultural sector. The material and economic condi­tions of the eighteenth century, therefore, suggested it made little sense to ignore the natural world.13


This was also an era where stagnation, rather than growth, ap­peared to be the norm. Before about 1820, the world experienced very little of what we now consider economic growth: a regular in­crease of economic activity on a per capita basis. From the times of the Romans to about a thousand years ago, the average person did not grow richer. The economy as a whole expanded when there were more people, but each individual still generated about the same amount of income. In the eight centuries from the dawn of the sec­ond millennium until about 1820, growth could be characterized as a “slow crawl” with only a 50 percent increase in average incomes during this long stretch.14 This rate of increase would be so slow as to be hardly perceptible.


It was in this world of limited economic growth and dependence on nature that Adam Smith wrote one of the most consequential works in the history of economics: An Inquiry into the Nature and Causes of the Wealth of Nations. Published in 1776, the three-volume tome ran more than a thousand pages, reflecting on topics as diverse as the grain trade of France, the fate of cities and towns after the fall of the Roman Empire, the prodigious population growth in Amer­ica, and the economic conditions of China.


Today, the depth and breadth of Smith’s thought has largely been whittled down to two points. The first is Smith’s idea of the invisible hand of the market, which held that individual self-interest operated in the public good. “It is not from the benevolence of the butcher, the brewer, or the baker, that we expect our dinner,” he wrote, “but from their regard to their self-interest. We address ourselves, not to their humanity but to their self-love, and never talk to them of our own necessities but of their advantages.”15 If people were left alone to pursue their selfish desires, they would be drawn to those activi­ties for which other humans were willing to pay, thereby leading to mutual satisfaction. The second major point concerns the benefits of the division of labor. He opened the Wealth of Nations with a parable of pinmakers, noting that with “utmost industry” a person working on their own “could certainly not make twenty” pins a day. Yet when pin making was broken into eighteen distinct steps—drawing the wire, straightening it, cutting it, forming a head, etc.—and each per­son was responsible for only two or three tasks, a team of ten “could make among them upwards of forty-eight thousand pins in a day.”16


While these points were of great importance to Smith, few real­ize that the phrase “invisible hand” occurs only once in the Wealth of Nations, midway through the second volume. And Smith’s focus on labor practices as the basis of wealth stands in contrast to modern thinkers who emphasize capital and technology instead. Reducing his thought, therefore, to these two points skews our understand­ing of his worldview.17


In particular, this selective reading misses the fact that Smith be­lieved there were limits to growth, and that these limits were rooted in the natural world. Nature’s gifts should not be underestimated: “No equal capital puts into motion a greater quantity of productive labor than that of the farmer,” he wrote, because “in agriculture . . . nature labors along with man.”18 He estimated that the free powers of the sun and soil added at least a quarter and perhaps a third of the value to capital in agriculture. This stood in contrast to manu­facturing, where labor could never be as productive: in a workshop, “nature does nothing; man does all.”19 As a result, he concluded that “the land constitutes by far the greatest, the most important, and the most durable part of the wealth of every extensive country.”20


But land was not infinite, nor could its output be expanded for­ever. It was subject to diminishing returns. If you had a plot of land, you could increase its production by adding more capital (such as fertilizer) or more labor (additional farmhands). The first applica­tion of fertilizer would certainly increase your output. But a second application of equal quantity would not be as beneficial, and a fifth or sixth application might actually be counterproductive by dam­aging the soil. The more you put in, the lower the returns you could expect. Labor was the same. Adding a second farmhand to a field would allow more careful tending of plants, thereby raising output. But as a third, fourth, or fifth worker was hired, each additional la­borer would generate a progressively lower benefit. There simply would not be as much productive labor to perform, and too many workers might actually reduce efficiency by getting in each other’s way. Ten pinmakers were far better than one, but adding ten more might overcrowd the factory and hamper production. A limited sup­ply of land plus diminishing returns meant the economy must even­tually reach a stationary state—a point in time at which growth was no longer possible.


Smith found the idea of limits dispiriting. He fervently believed that the “progressive state” of advancing wealth was when “the la­boring poor, . . . the great body of the people, seems to be the happi­est and the most comfortable.” But “it is hard in the stationary, and miserable in the declining state” because profits and wages would be reduced to minimal levels. “The stationary is dull; the declining, melancholy,” he grimly concluded.21 But there was little to be done, because “both productive and unproductive laborers, and those who do not labor at all, are equally maintained by the annual produce of the land and labor of the country. This produce, how great soever, can never be infinite, but must have certain limits.”22 These words of caution are often ignored; Smith’s stationary state has been far more invisible than his famous hand.


By articulating limits to growth, Smith countered a more opti­mistic strain of thought that had been circulating in Britain since the early seventeenth century. Francis Bacon, one of the pioneers of the scientific revolution, argued in works such as The New Atlantis (1627) that human ingenuity could manipulate nature and create abun­dance. In the next generation, his follower Samuel Hartlib articulated a cornucopian faith that scientific inquiry could generate remark­able advances. In the century and a half before the Wealth of Nations, therefore, there had been animated debates in fields ranging from natural theology to political economy about growth and limits.23


Yet Smith found more inspiration in the French Physiocrats than Bacon and Hartlib. In 1764, a rich patron hired Smith to tutor his son, so Smith resigned his position and traveled the continent for two years. In Paris, he met the royal physician François Quesnay and his group of thinkers, les Économistes. There he discussed with the Physiocrats their central argument that nature was the one true source of wealth. Only farmers, they argued, generated a true profit because they benefited from the free gifts of nature. One seed be­came two because of the sun, soil, and water. “Agriculture is the only human labor with which the sky cooperates without ceasing and which is a perpetual creation,” Pierre Samuel du Pont de Nemours, a prominent Physiocrat, noted in 1764, arguing that “we strictly owe the net product to the soil, to providence, and to the beneficence of the creator, to his rain that beats down and changes it to gold.”24 In the manufacturing sector, though, such surplus did not exist. Plants continued to grow after farmers put down their tools, but a factory did not generate another product once workers went home. The agricultural sector was productive, while manufacturing was sterile because it simply rearranged what had been generated by na­ture. Quesnay and his colleagues employed the term physiocracy— roughly, “the rule of nature”—to denote their views on economic wealth. Smith did not fully share their pessimism about the sterility of the manufacturing sector, but he was influenced by their atten­tion to the natural world.25


Smith’s view that limits were inevitable did not permeate the generally optimistic tone of his writings. Though he wondered whether Holland and China were approaching the stationary state, he thought it remained off in the distance for Britain; in the bustling New World, it was even further away. Rather than fretting about the arrival of the stationary state, he was far more interested in the ways that division of labor could produce significant gains in the mean­time. But he was no apostle of the infinite.


It was in the hands of the next generation of political econo­mists, including Thomas Robert Malthus and David Ricardo, that the stationary state received greater attention. Malthus and Ricardo were unlikely friends. Malthus was the son of a rural English lawyer trained for the clergy and unlucky with his investments. Ricardo was the son of Jewish merchants who converted to Christianity after fall­ing in love with a Quaker woman and made a fortune trading stocks. Even though both were obsessed with political economy, their styles and conclusions differed wildly. Ruthlessly systematic and seeking to reduce political economy to its barest bones, Ricardo’s analysis highlighted the unfair advantages held by landowners. Sprawling in mind and struggling to develop a coherent system, Malthus’s ar­guments about population and limits have been debated for centu­ries. In long letters, they vigorously attacked each other’s ideas while expressing great esteem for one another.26


One of the few points Ricardo and Malthus agreed on was that the world at the turn of the nineteenth century was a more dismal place than Smith had depicted in 1776. A series of bad harvests in the late eighteenth century and the horrors of the French Revolu­tion made it harder to believe that a good social order would result from people following their selfish motives. Perhaps that explains why Malthus could not share his father’s excitement about utopian ideas. The bread riots of the day pointed to the dangers of having more mouths to feed. With population able to outstrip food supply, limits seemed a lived experience, not a theoretical possibility.


For Malthus, these dynamics meant that the plight of the poor was inevitable and insoluble. Well-intended policies to aid the poor would only create worse problems in the future by allowing more children to be born. Though Malthus later modified some of his posi­tions, the popularity of his original ideas among conservative British elites led to the withholding of aid during famines in India, causing millions of unnecessary deaths.27 It is little wonder that those read­ing Malthus dubbed economics the dismal science.28


Ricardo had a different perspective on where poverty came from, but also saw unchecked growth as an impossibility. Whereas Malthus largely blamed the poor and their propensity to procreate, Ricardo turned his attention to the wealthy. Primarily concerned with the distribution of wealth between the three major classes of society— rent for landowners, profits for capitalists, and wages for workers— Ricardo argued in his widely read 1817 textbook on political econ­omy that landowners occupied a privileged place in the system and were poised to absorb an increasing share of wealth over time.29


By rent, Ricardo did not mean the idea of regular payments for land or housing in the way that one might pay a monthly fee to live in an apartment today. Instead, rent represented the benefits of owning land that was better for growing crops than other land; it was “that portion of the produce of the earth which is paid to the landlord for the use of the original and indestructible powers of the soil.”30 As someone who owned a large farm and studied its operations care­fully, Ricardo knew that not all agricultural land was equal.31 Some land was flat, easy to till, and possessed rich soils while other lands were hilly, stony, or dry—or had thin soil. The same amount of capi­tal and labor invested in the best land would produce a much greater return than the same inputs applied to other lands. This difference represented rent, and it was a gift of nature, not the product of hu­man effort.


Looking to the future, Ricardo argued that rent would absorb an increasing share of the pie until growth was no longer possible. Like Malthus, Ricardo concurred that wages would be set at subsis­tence levels. Both took a dim view of workers, assuming that when­ever wages rose, they would inevitably have more children; these offspring, in turn, would flood the labor market and drive wages back down to subsistence levels. So the real question of wages cen­tered on the cost of living. Capitalists would have to pay workers enough to cover their daily needs, the largest and most variable of which was food. Ricardo thus assumed wages would be low when food was cheap and high when it was expensive. The cost of daily bread, therefore, not only determined wages, it had a major effect on the profits of capitalists as well. When capitalists had to increase wages to allow workers to buy food, it lowered profits.32
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The limits of the natural world put capitalists and landowners on a collision course, but it was a battle that landowners would inevita­bly win. The amount of land available was finite and it was subject to the law of diminishing returns. “The laws of nature,” Ricardo wrote, “have limited the productive powers of the land.”33 You could coax more out of the land with more capital or labor, but “by doubling the original capital employed on [land], the produce will not be doubled.”34 Once you factored in a growing population, it was clear that the cost of food would increase over time. To feed more mouths, farmers would be forced to till less desirable soils and add more cap­ital and labor to their fields. But due to diminishing returns, the cost of food would still increase. Capitalists, in turn, would need to increase the wages they paid to workers, and that money would come out of their profits. Workers would take those wages and pay them to the landowners in exchange for food, thereby transferring the profits of the manufacturing sector to landowners. “The only real gainers would be the landlords,” Ricardo summarized.35


These dynamics also meant that the whole system could not grow forever. The pressures on the land and the hungry mouths of work­ers meant that “The natural tendency of profits then is to fall; for, in the progress of society and wealth, the additional quantity of food required is obtained by the sacrifice of more and more labor.”36 Even the gains of the landlord could not extend forever. Eventually, Ri­cardo concluded, “there must be an end to accumulation” once “pop­ulation will have reached its highest point.”37 And well before this stationary state was reached, “the very low rate of profits will have arrested all accumulation.”38 Growth was subject to the limits of the natural world.


Smith, Malthus, and Ricardo all agreed that the stationary state was inevitable and that it was unfortunate. John Stuart Mill was the most noted political economist to challenge this pessimism, arguing that stagnation could be a good thing. A famous utilitarian philos­opher and economic thinker publishing in the middle of the nine­teenth century, he agreed about the inevitability of the stationary state, but believed the end of growth might usher in a better future.


Like the others, Mill viewed the stationary state as a necessary re­sult of the limits of the earth. “Land differs from all other elements of production . . . in not being susceptible of indefinite increase,” he wrote in Principles of Political Economy, his influential 1848 text.39 Finite in supply, the land was also subject to diminishing returns, such that “doubling the labor does not double the produce.”40 The importance of this observation could not be overstated. “This gen­eral law of agricultural industry,” he emphasized, “is the most im­portant proposition in political economy.”41 It established that “the increase of wealth is not boundless,” and the arrival of the stationary state should be expected.42


Yet Mill argued that the stationary state “would be, on the whole, a very considerable improvement on the present condition.”43 Once a country neared the end of growth, he believed it would have ac­quired sufficient wealth that a good life could be made possible for many, if not all, with a reduction of unpleasant labor and increased leisure time “to cultivate the graces of life.”44 In fact, once humans were freed from the divisive competition and drudgery of struggling to get by, they could live much fuller lives, with a greater role for education, art, and community. “A stationary condition of capital and population,” Mill optimistically asserted, “implies no station­ary state of human improvement.”45


Though they disagreed about whether the stationary state was dismal, melancholy, or an opportunity for richer lives, these leading lights of classical political economy agreed that it was inevitable. The limits of the natural world meant an eventual end to growth.


This does not mean that Smith, Ricardo, Malthus, or Mill should be viewed as environmentalists. They all believed that it was appro­priate and desirable to use nature’s gifts for human profit. Just be­cause nature was limited did not mean it should not be exploited. They were more interested in achieving material expansion, whether by the invisible hand of the market, the division of labor, or compar­ative advantage in trade. The arrival of the stationary state was inev­itable, but it was largely seen as a distant proposition.46


Still, their works hold an important truth. The idea that economic growth has no natural limits is not a timeless feature of economic thinking. The practice of studying the possibilities of expansion without including the natural world is a recent development.


The Paradoxes of William Stanley Jevons


William Stanley Jevons was a man of paradoxes. There is even one named after him. The Jevons paradox states that increasing the ef­ficiency with which a resource is used does not actually decrease demand. Instead, increased efficiency encourages people to use more of it, which he realized when studying James Watt’s improve­ments to Thomas Newcomen’s original steam engines. The amount of coal steam engines required dipped significantly thanks to Watt’s innovations, but there was a rebound effect. Now that steam engines were more efficient, it became practical to use them in more places, thereby leading to an even larger use of coal. “It is a confusion of ideas to suppose that the economical use of fuel is equivalent to di­minished consumption,” he wrote, concluding that “the very con­trary is the truth.”47


Jevons penned these words in his 1865 book The Coal Question. It was a time when British industrial power was at its height worldwide, but Jevons did not feel as exultant as many of his peers. The problem was rooted in nature’s limits. Jevons knew that coal was the foun­dation of British industrial power, writing that “coal in truth stands not beside, but entirely above, all other commodities” and reminding his readers that “coal is almost the sole necessary basis of our ma­terial power.” But coal was not infinite. Though some analysts pre­dicted British coal reserves could last several hundred years, Jevons thought the decline would come much sooner. He argued that expo­nential increases in demand would drain reserves faster, and rising extraction rates would make it uneconomical to access many coal deposits. This left a difficult dilemma. Britons must make “the mo­mentous choice between brief but true greatness and longer contin­ued mediocrity,” he grimly concluded.48


The Jevons paradox continues to be an important concept in the study of energy efficiency. Yet there is a second paradox associated with Jevons. In the history of economics, Jevons is much more fa­mous for his pioneering of neoclassical economics than his views on coal. At the same time he was working on The Coal Question, he was also developing new ideas about how goods should be valued. Re­jecting the prevailing labor theory of value, he developed a system that emphasized consumer willingness to pay rather than the effort a worker put into a good or service. His insights, echoed by a few contemporaries, gave birth to neoclassical economics, which has become the dominant form of economic thinking in the Anglo- American tradition.49


Coming to terms with the rise of neoclassical economics is es­sential for understanding the invention of infinite growth. Over the course of the twentieth century, neoclassical economics became not just a way to do economics, but the way. And neoclassical scholars did much to exclude the natural world from economic analysis and ex­tol growth. But if we pay attention to Jevons’s arguments in The Coal Question, they raise a crucial question: How can a man who believed limited natural resources would limit growth also have developed a methodological approach that would reject the pessimism of his coal investigations?50


Answering this paradox requires revisiting the development of neoclassical economics. The thumbnail sketch goes like this: by the mid-nineteenth century, some core problems in classical political economy, in particular the labor theory of value, suggested the need for new approaches. Ricardo’s labor theory of value held that the worth of a good was linked to the amount of labor that went into it. But was this really true? After all, the value of a painting by a skilled artist was worth more than that of a less skilled one, even if the two had received similar training and spent the same amount of time on their canvases. In the 1870s, three thinkers independently de­veloped a similar breakthrough to this quandary. William Stanley Jevons, Carl Menger, and Leon Walras worked in different coun­tries and intellectual traditions, but each still came to the idea that value was determined not by the amount of labor that went into a good, but by how much consumers were willing to pay for it. They also observed that consumers valued the first item of a good more than the second, third, or fourth, and would be willing to pay less for each additional increment. The point at which the cost of a good exceeded the amount the consumer was willing to pay could be con­sidered the margin, and this determined the price of a good. This in­sight was the root of the famous chart of supply and demand curves that students today learn in their first economics classes. In 1890, the British economist Alfred Marshall synthesized these ideas into what became the most widely adopted and influential textbook of the next several decades, The Principles of Economics. Neoclassical economics had been born, setting a new trajectory for the field.


To its defenders, the neoclassical approach had much to offer. The calculation of individual utility maximization and demand curves lent itself to a mathematical approach that appeared objective, just like the natural sciences which were widely hailed as the leading edge of knowledge. It also offered an effective repudiation of socialist thinking. In the hands of Ricardian socialists and Karl Marx, the la­bor theory of value was used to demonstrate that capitalists unfairly appropriated the output of workers. Marginal analysis, on the other hand, seemed to show that in a world of perfect markets, workers and capitalists received their fair shares. Even those who were not necessarily critical of socialism could be drawn to this approach, be­cause it offered a seemingly neutral way to study explosive matters at a time where academics could often be fired if their views offended wealthy benefactors of the university.51


At first a technique for understanding the value of goods, neo­classical economics ultimately wrought a profound change in eco­nomic thought. By assuming that rational actors maximized their utility in open markets with full information, it emphasized different questions than the classical political economists asked or those who would follow in the historical and institutional schools. In classical political economy, the central questions focused on the distribution of wealth and resources between the three major social groups: cap­italists, landowners, and workers. Investigating such questions of­ten brought up discussions of justice and fairness. Neoclassical eco­nomics shifted the gaze from conflicts between social groups to the maximization of individual preferences and the efficiencies of mar­ket transactions. Here, questions of efficiency and optimization an­alyzed by the all-knowing and ever-rational homo economicus loomed larger than ones of ethics.


Neoclassical economics would also come to diminish the role of the natural world in economic analysis. So much of the natural world and its importance to humans cannot be captured in market transac­tions of what consumers are willing to pay. And while classical polit­ical economists studied three factors of production—capital, labor, and land—neoclassical thinkers in the twentieth century dropped land as an independent category of analysis, choosing to treat it as a subcategory of capital.52


But this did not happen in Jevons’s day. The dominance of neo­classical economics would take nearly a century to complete. In the decades surrounding the turn of the twentieth century, this new technique for understanding how goods should be valued was con­sidered one approach to certain economic questions, but not the only strategy. Neoclassical strategies might inform one topic while being considered irrelevant to others; they were a powerful new tool for economists, but many believed a proper tool kit included other approaches as well.


Jevons’s concern for coal captures this perfectly. When he stud­ied the valuation of goods, he used neoclassical tools. When he ana­lyzed the future of growth, he saw a British economy dependent on a nonrenewable resource that would eventually run out. There was no contradiction in this during a transitionary stage of economic think­ing in the late nineteenth century. The tradition of political economy running from Smith to Mill was being challenged, and it would even­tually be replaced by neoclassical approaches. But this was a slow and uneven process, and no single approach would hold sway until well into the twentieth century. And even among early advocates of neo­classical techniques, Jevons demonstrates this new system did not mean they would inevitably consider infinite growth to be feasible.


The Struggle for the Soul of Economics


In 1884, Richard Ely decided it was time to ruffle some feathers. Less than thirty years old, he was not an imposing man, with a slight build, boyish face, squeaky voice, and tendency to ramble at the lectern.53 But as a young professor at Johns Hopkins University in Baltimore, he had the certainty of a missionary, a passion for hard work, and little doubt about the virtues of his cause. Political economy, he was convinced, had become dominated by sympathizers of the powerful and too inattentive to the needs of the people. Its methods had be­come too abstract and its conclusions too satisfying for the wealthy with its promises that “pursuing their own egotistic designs” would “truly benefit others” and its false comforts that “no sacrifice” was needed to help the poor.54 Something had to change. Collaborat­ing with a group of fellow young and reform-minded thinkers, Ely called for a “new school” of thinking that would be embodied in the creation of the American Economic Association (AEA) in 1885.55


The late nineteenth century marked a pivot in the history of eco­nomics, a time when the moniker “political economy” fell out of fashion in favor of “economics.” It was also the time when new meth­odologies flourished, including neoclassical economics, historicism, institutionalism, and evolutionary economics. The decades around the turn of the twentieth involved a “struggle over the soul of eco­nomics” with men like Ely fighting fiercely over what questions the discipline should ask and what methods it should use. These debates would have important implications for how economists would treat the natural world and analyze growth, though what is crucial is that no consensus within the field existed during the decades surround­ing the turn of the twentieth century.56


Ely’s effort to create a professional society with the name “eco­nomics” instead of “political economy” represented more than just a change in nomenclature. The late nineteenth century witnessed sweeping changes in how and where academics worked, charac­terized by increasing disciplinary specialization, an expanded uni­versity system, and the rising influence of American institutions of higher learning. Political economy revealed by its name an interest in interdisciplinary thought, whereby economic matters were con­nected with politics and philosophy. Both Smith and Mill made ma­jor contributions to philosophy as well as economics, which were not considered distinct fields. But in the late nineteenth century, academics from nearly all fields began to carve out more specific do­mains of study, with topics such as history, political science, anthro­pology, and economics all seeking to distinguish themselves from one another.57


These changes went hand in hand with the expansion of the American university system. Largely seen by European scholars as an intellectual backwater through the mid-nineteenth century, par­ticularly in economics, the US’s expanding university system now provided new homes and professional opportunities. In 1880, there were only three chairs in political economy in America and no major American academic journals devoted exclusively to economics; most Americans traveled to Europe for advanced training. In 1900, how­ever, the nation had more than fifty university chairs in economics and several specialized journals.58 But American universities often had little protection for academic freedom, which helped spur the rise of professional societies to establish standards for their disci­plines: the AEA was just one of more than two hundred professional societies formed in America during the 1870s and 1880s.59


These changes shifted who could become an economist and where they were likely to work. It had been common for economic think­ers in the nineteenth century to be self trained, work outside univer­sities, and publish on multiple subjects. By the turn of the twenti­eth century, most prominent economists received a doctorate, were based in universities and published many of their findings in journals read mainly by their peers. And as the twentieth century progressed, American economics began to be taken seriously in Europe.


But what should economists study and how? Ely’s proposal and the corresponding backlash from his critics showed this could be a bitterly contested point. Ely argued that political economy’s search for abstract laws and principles left it unable to grapple with the enor­mous changes seen over the previous century. Smith and Ricardo wrote at a time of relatively small factories and the beginning glim­mers of industrial progress. Such a world bore little resemblance to the giant factories and industrialized cities of the late nineteenth century. What did a small group of pinmakers dividing their steps have to say about massive enterprises powered by steam engines, controlled by industrial titans, and operated by the working poor? How could one expect to derive timeless laws in a world of such rapid change?
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