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Foreword

DRAWING FROM HIS UNEXCELLED EXPERIENCE and knowledge, Jeffrey D. Sachs has written a state of the world report of immediate and enormous practical value. Common Wealth: Economics for a Crowded Planet delivers what the title promises: a crystal-clear analysis, a synthesis, a reference work, a field manual, a guidebook, a forecast, and an executive summary of recommendations fundamental to human welfare. It says to those responsible for Earth’s 6.6 billion people: Just look at the numbers. The world has changed radically in the past several decades; it is going to change more, faster and faster. In spite of all we have accomplished through science and technology—indeed because of it—we will soon run out of margin. Now is the time to grasp exactly what is happening. The evidence is compelling: we need to redesign our social and economic policies before we wreck this planet. At stake is humankind’s one shot at a permanently bright future.

Modern humanity was born, so to speak, about ten thousand years ago with the invention of agriculture and the villages and political hierarchies that soon followed. Up to that point our species had perfected hunter technology enough to wipe out a large part of Earth’s largest mammals and birds—the megafauna—but it left most of the vegetated land surface and all of the oceans intact. The economic history that followed can be summarized very succinctly as follows: people used every means they could devise to convert the resources of Earth into wealth. The result was steady population growth accompanied by expansion in geographic range, sustained until virtually every habitable parcel of land was occupied, to as much a level of density as technology and disease resistance permitted. By 1500 the exponential form of the surge was obvious. By 2000 it had produced a global population dangerously close to the limit of Earth’s available resources. The key trait of human economic advance has always been exponential growth: that is, with each increase, that same amount of increase is next attained sooner. The simple command humanity has followed is biological in nature: be fruitful and multiply—in every way try to be exponential. More precisely, the growth is logistic: it is exponential until it slows and tapers off because of restraints imposed by the environment.

As the large mass of data summarized in Common Wealth shows with sobering clarity, we have arrived at a narrow window of opportunity. Humanity has consumed or transformed enough of Earth’s irreplaceable resources to be in better shape than ever before. We are smart enough and now, one hopes, well informed enough to achieve self-understanding as a unified species. If we choose sustainable development, we can secure our gains while averting disasters that appear increasingly imminent.

Please look at the numbers, then, in Common Wealth. Extrapolate a bit. We still can correct the course, but we do not have much time left to do it.

Almost all of the crises that afflict the world economy are ultimately environmental in origin: they prominently include climatic change, pollution, water shortage, defaunation, decline of arable soil, depletion of marine fisheries, tightening of petroleum sources, persistent pockets of severe poverty, the threat of pandemics, and a dangerous disparity of resource appropriation within and between nations.

Unfortunately, while each of these problems is understood to some degree by decision makers, they typically continue to be addressed as separate issues. Yet the world has little chance to solve any one, Sachs shows, until we understand how all of them connect by cause and effect. We will be wise to look upon ourselves as a species and devise more realistic and pragmatic approaches to all the problems as a whole.

Why has our leadership—political, business, and media—been so slow to put the pieces together? I believe the answer is that while the facts presented by Sachs picture reality, and are not very difficult to grasp, we all operate by a worldview distorted by the residues of hereditary human nature. We exist in a bizarre combination of Stone Age emotions, medieval beliefs, and god-like techology. That, in a nutshell, is how we have lurched into the early twenty-first century. We so enjoy the Star Wars movie series because it represents us, and our inborn archetypes, projected into the future.

I believe that good citizenship, national and global, will be well served if every educated person masters the illustrations in Common Wealth and reads what Jeffrey Sachs has to say about how to interpret and apply the information they contain. The presentation in this book should further be taken as a strong argument for better education in science and statistics in our schools. The subject is basic and universal. It transcends our many differences in religion and political ideology.

EDWARD O. WILSON
Pellegrino University Research Professor Emeritus at Harvard University and Honorary Curator in Entomology at the Museum of Comparative Zoology
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New Economics for the Twenty-first Century


Chapter 1

Common Challenges, Common Wealth

THE TWENTY-FIRST CENTURY WILL OVERTURN many of our basic assumptions about economic life. The twentieth century saw the end of European dominance of global politics and economics. The twenty-first century will see the end of American dominance. New powers, including China, India, and Brazil, will continue to grow and will make their voices increasingly heard on the world stage. Yet the changes will be even deeper than a rebalancing of economics and politics among different parts of the world. The challenges of sustainable development—protecting the environment, stabilizing the world’s population, narrowing the gaps between rich and poor, and ending extreme poverty—will take center stage. Global cooperation will have to come to the fore. The very idea of competing nation-states that scramble for markets, power, and resources will become passé. The idea that the United States can bully or attack its way to security has proved to be misguided and self-defeating. The world has become much too crowded and dangerous for more “great games” in the Middle East or anywhere else.

The defining challenge of the twenty-first century will be to face the reality that humanity shares a common fate on a crowded planet. That common fate will require new forms of global cooperation, a fundamental point of blinding simplicity that many world leaders have yet to understand or embrace. For the past two hundred years, technology and demography have consistently run ahead of deeper social understanding. Industrialization and science have created a pace of change unprecedented in human history. Philosophers, politicians, artists, and economists must scramble constantly to catch up with contemporaneous social conditions. Our social philosophies, as a result, consistently lag behind present realities.

In the last seventy-five years most successful countries gradually came to understand that their own citizens share a common fate, requiring the active role of government to ensure that every citizen has the chance and means (through public education, public health, and basic infrastructure) to participate productively within the society, and to curb society’s dangerous encroachments on the physical environment. This activist philosophy, which holds that the self-organizing forces of a market economy should be guided by overarching principles of social justice and environmental stewardship, has not yet been extended robustly to global society.

In the twenty-first century our global society will flourish or perish according to our ability to find common ground across the world on a set of shared objectives and on the practical means to achieve them. The pressures of scarce energy resources, growing environmental stresses, a rising global population, legal and illegal mass migration, shifting economic power, and vast inequalities of income are too great to be left to naked market forces and untrammeled geopolitical competition among nations. A clash of civilizations could well result from the rising tensions, and it could truly be our last and utterly devastating clash. To find our way peacefully through these difficulties, we will have to learn, on a global scale, the same core lessons that successful societies have gradually and grudgingly learned within their own national borders.

It has not been easy to forge cooperation even within national boundaries. In the first century of industrialization, England and other early industrializing countries were characterized by harsh social conditions in which individuals and families were largely left to scramble in the new industrial age. Charles Dickens and Friedrich Engels left a lasting testimony to the harshness of the times. Gradually and fitfully, the early industrializing societies began to understand that they could not simply leave their own poor to wallow in deprivation, disease, and hunger without courting crime, instability, and disease for all. Gradually, and with enormous political strife, social insurance and transfer schemes for the poor became tools of social peace and prosperity during the period from roughly 1880 onward. Around half a century ago, many nations began to recognize that their air, water, and land resources also had to be managed more intensively for the common good of their citizens in an industrial age. The poorest parts of town could not be the dumping ground of toxic wastes without jeopardizing the rich neighborhoods as well. Heavy industry was despoiling the air and the water. Industrial pollution in one region could be carried by winds, rains, and rivers hundreds of miles downstream to destroy forests, lakes, wetlands, and water reservoirs.

The forging of nationwide commitments was hardest in societies like the United States, which are divided by race, religion, ethnicity, class, and the native born versus immigrants. Social-welfare systems proved to be most effective and popular in ethnically homogenous societies, such as Scandinavia, where people believed that their tax payments were “helping their own.” The United States, racially and ethnically the most divided of all the high-income countries, is also the only high-income country without national health insurance. Even within national borders of divided societies, human beings have a hard time believing that they share responsibilities and fates with those across the income, religious, and perhaps especially, racial divide.

Yet now the recognition that we share responsibilities and fates across the social divide will need to be extended internationally so that the world as a whole takes care to ensure sustainable development in all regions of the world. No part of the world can be abandoned to extreme poverty, or used as a dumping ground for the toxic, without jeopardizing and diminishing all the rest. It might seem that such global cooperation will prove to be utopian. The prevailing unilateralism of the United States will seem for many people to be an inevitable feature of world politics in which politicians are voted in or out of office by their own populations rather than by a global electorate. A major theme of this book, however, is that global cooperation in many fields has been enormously successful in the past, in large part because well-informed national electorates support global cooperation when they understand that it is in their own enlightened self-interest and vital for the well-being of their children and children’s children. Our challenge is not so much to invent global cooperation as it is to rejuvenate, modernize, and extend it.

AVOIDING THE CLIFF

The world can certainly save itself, but only if we recognize accurately the dangers that humanity confronts together. For that, we will have to pause from our relentless competition in order to survey the common challenges we face. The world’s current ecological, demographic, and economic trajectory is unsustainable, meaning that if we continue with “business as usual” we will hit social and ecological crises with calamitous results. We face four causes for such potential crises:



	Human pressures on the Earth’s ecosystems and climate, unless mitigated substantially, will cause dangerous climate change, massive species extinctions, and the destruction of vital life-support functions.

	The world’s population continues to rise at a dangerously rapid pace, especially in the regions least able to absorb a rising population.

	One sixth of the world remains trapped in extreme poverty unrelieved by global economic growth, and the poverty trap poses tragic hardships for the poor themselves and great risks for the rest of the world.

	We are paralyzed in the very process of global problem solving, weighed down by cynicism, defeatism, and outdated institutions.





These problems will not solve themselves. A world of untrammeled market forces and competing nation-states offers no automatic solutions to the harrowing and increasing difficulties. Ecological conditions will be worsened, not improved, by the rapid economic growth that is under way in most of the world unless that growth is channeled by active public policies into resource-saving (or sustainable) technologies. The transition from high to low fertility (birth) rates, necessary for lower population growth, requires concerted public action to help guide private and voluntary fertility choices. Market forces alone will not overcome poverty traps. And the failures of global problem solving mean that we are failing to adopt even straightforward and sensible solutions lying right before our eyes.

By looking ahead, husbanding resources more sensibly, and maximizing the gains attainable from science and technology, we can find a path to prosperity that can spread to all regions of the world in the coming decades. Global prosperity need not be limited by dwindling natural resources; the world economy need not become an us-versus-them struggle for survival. The dire threats can be averted if we cooperate effectively. We can, indeed, secure four goals in the coming decades:



	Sustainable systems of energy, land, and resource use that avert the most dangerous trends of climate change, species extinction, and destruction of ecosystems

	Stabilization of the world population at eight billion or below by 2050 through a voluntary reduction of fertility rates

	The end of extreme poverty by 2025 and improved economic security within the rich countries as well

	A new approach to global problem solving based on cooperation among nations and the dynamism and creativity of the nongovernmental sector





Attaining these goals on a global scale may seem impossible. Yet there is nothing inherent in global politics, technology, or the sheer availability of resources on the planet to prevent us from doing so. The barriers are in our limited capacity to cooperate, not in our stars. We need agreements at the global level and attitudes throughout the world that are compatible with meeting our global challenges.

GLOBALIZATION WITHOUT TRUST

Despite the urgent need for increased global cooperation, such cooperation has been slipping away in recent years. Technological advances in transport, communication, and information have brought us closer together than ever economically. Market forces harnessed to those technologies have created a global division of labor of unsurpassed complexity and productivity and played a major role in lifting hundreds of millions of people out of extreme poverty. Yet even as the global economy has become more intertwined, global society has seemed to become more divided, acrimonious, and fearful. Fleets of jumbo jets ply the skies of our interconnected global economy, yet our fear of terrorism is so great that we are rationed in the toothpaste and shampoo that we can carry onto the planes.

The paradox of a unified global economy and divided global society poses the single greatest threat to the planet because it makes impossible the cooperation needed to address the remaining challenges. A clash of civilizations, if we survived one, would undo all that humanity has built and would cast a shadow for generations to come. We’ve actually been there before. The first great wave of globalization in the nineteenth century ended up in the blood-drenched trenches of Europe in World War I. It is especially sobering to realize that before August 1914, globalization and the march of science seemed assured, as they seem to many today. A best seller of the day, Europe’s Optical Illusion (by Norman Angell, 1909), had correctly emphasized that war as a tool of European policy was passé because no country could possibly benefit from outright conflict. Yet distrust and failed European institutions brought war just the same, with cataclysmic effects that reverberated for the rest of the century. The war itself was unmatched in ferocity and death. And in its wake emerged bolshevism, the 1919 flu epidemic, the Great Depression, the rise of Hitler, the Chinese civil war, the Holocaust, and consequences that extend till now. The world was truly torn asunder in 1914. In many ways, it still has not fully healed.

It may seem impossible to conceive of such a cataclysm today, yet the widening arc of war and vituperation, often pitting U.S. foreign policy against global public opinion, reminds us daily of a growing threat to global peace. Today’s worry is not only the violence itself but also the messianic fervor with which various combatants are waging their battles. President George W. Bush, Osama bin Laden, and the suicide bombers all claim God’s guidance as they launch their attacks against their foes. The world edges closer to catastrophe. In future years the rising power of China and India could further wound U.S. pride and self-confidence, and further ratchet up global tensions.

LEARNING FROM THE PAST

For young people around the world, “history” is 9/11 and the Iraq War, a world of violence, terror, and division. History is the United States rejecting the Kyoto Protocol, trying to eliminate the Millennium Development Goals from international agreements, scrimping on foreign aid, and declaring, “You are either with us or against us.” For increasing numbers of Americans, and most people around the world, this has been a time of dismay and growing fear. Yet there is another and longer history dating back to the end of World War II, which can give us much guidance and hope. After World War II, despite the perils of the Cold War, world leaders stirred to face common challenges of the environment, population, poverty, and weapons of mass destruction. They invented new forms of global cooperation, such as the United Nations, and global campaigns to eradicate smallpox, immunize children, spread literacy and family planning, and embark on global environmental protection. They proved, despite the odds and cynicism, that global cooperation could deliver the goods.

The Cold War nearly went hot in October 1962 when the Soviet Union positioned offensive nuclear weapons in Cuba, in part in response to a failed CIA-led invasion of Cuba the year before, the so-called Bay of Pigs invasion. After the United States and the Soviet Union reached the brink of nuclear Armageddon, the Soviets removed the weapons, as part of a secret agreement in which the United States would also remove its tactical nuclear weapons based in Turkey. The world trembled. Many Americans believed that war with the Soviet Union was inevitable, just as some Americans today believe that war with Islamic fundamentalism is inevitable. John Kennedy, in the finest hour of the American presidency after World War II, believed otherwise and helped to lead Americans, Soviets, and the world back from the brink by finding a new path of cooperation, starting with a partial nuclear test ban.

Having nearly been pushed to nuclear war by CIA covert operations, followed by Soviet nuclear provocation, and then by hotheaded U.S. generals eager to launch a first strike against Cuba in response to the Soviet nuclear missile placement, Kennedy was deeply shaken by the ease with which the world had slid toward an apocalypse and by the fragility of life itself.

Courageously, in his famous Peace Address at American University in June 1963, Kennedy urged a global quest to find solutions to human-made problems.


Too many of us think [that peace] is impossible. Too many think it is unreal. But that is a dangerous, defeatist belief. It leads to the conclusion that war is inevitable, that mankind is doomed, that we are gripped by forces we cannot control. We need not accept that view. Our problems are man-made; therefore, they can be solved by man. And man can be as big as he wants. No problem of human destiny is beyond human beings. Man’s reason and spirit have often solved the seemingly unsolvable, and we believe they can do it again. I am not referring to the absolute, infinite concept of universal peace and goodwill of which some fantasies and fanatics dream. I do not deny the value of hopes and dreams, but we merely invite discouragement and incredulity by making that our only and immediate goal.

Let us focus instead on a more practical, more attainable peace, based not on a sudden revolution in human nature but on a gradual evolution in human institutions—on a series of concrete actions and effective agreements which are in the interest of all concerned. There is no single, simple key to this peace; no grand or magic formula to be adopted by one or two powers. Genuine peace must be the product of many nations, the sum of many acts. It must be dynamic, not static, changing to meet the challenge of each new generation. For peace is a process—a way of solving problems.



Having come right to the edge of global destruction, and having peered over the edge, Kennedy, as had no other person on the planet at the time, mustered the eloquence to make vivid our precarious position and common fate:


So, let us not be blind to our differences—but let us also direct attention to our common interests and to means by which those differences can be resolved. And if we cannot end now our differences, at least we can help make the world safe for diversity. For, in the final analysis, our most basic common link is that we all inhabit this planet. We all breathe the same air. We all cherish our children’s future. And we are all mortal.



Kennedy’s speech, which first and foremost called on Americans to believe in the very possibility of cooperation with a seemingly implacable enemy, changed history. The Soviet leader Nikita Khrushchev called it the finest statement by an American president since Franklin Roosevelt and declared his intention to negotiate a nuclear test ban with Kennedy. Six weeks later the Partial Test Ban Treaty was signed in Moscow, and the Soviet Union and the United States established a modus vivendi that eventually led to the end of the Cold War itself and the reemergence of Russia and fourteen other former Soviet republics as sovereign nations.

There have long been two faces of U.S. foreign policy. Since the United States became a great global power after World War II, U.S. foreign policy has veered between the visionary cooperation of Kennedy’s Partial Test Ban Treaty and the reckless unilateralism of the CIA-sponsored invasion of Cuba that preceded it. Great acts of U.S. cooperative leadership include the establishment of the UN, the IMF and World Bank, the promotion of an open global trading system, the Marshall Plan to fund European reconstruction, the eradication of smallpox, the promotion of nuclear arms control, and the elimination of ozone-depleting chemicals. Notorious acts of U.S. unilateralism include the CIA-led overthrows of several governments (Iran, Guyana, Guatemala, South Vietnam, Chile), the assassinations of countless foreign officials, and several disastrous unilateral acts of war (in Central America, Vietnam, Cambodia, Laos, and Iraq). The United States has thrown elections through secret CIA financing, put foreign leaders on CIA payrolls, and supported violent leaders who then came back to haunt the United States in a notorious boomerang or “blowback” effect (including Saddam Hussein and Osama bin Laden, both once on the CIA payroll). As a recent and shocking history of the CIA terms it, militant and covert unilateralism is a “legacy of ashes.”

The Bush administration’s unilateralism therefore has deep roots in one facet of American foreign policy, but its crudeness and violence are unprecedented. Like the earlier excesses during the Cold War era, the Bush administration’s excesses are rooted in a perverse belief system in which American goodness can and must be defended against foreign evil by violent, covert, and dishonest means. Both the Cold War and today’s war against Islamic fundamentalism are born of a messianism that sees the world in black and white, and lacks the basic insight that all parts of the world, including the Islamic world, inhabit the same planet and breathe the same air. Indeed, as deeply ecologically stressed parts of the world, the Islamic drylands of the Sahel of Africa (just south of the Sahara), the Middle East, and Central Asia have a greater stake in international cooperation on the environmental challenges and extreme poverty than just about any other part of the world. Yet the United States has completely failed to recognize our common links with these regions, and instead has carried on an utterly destructive war on peoples and societies that we barely understand.

MODEST INVESTMENTS TO SAVE THE WORLD

A group of global public investments, undertaken by the nations of the world, is needed in order to avert the greatest risks facing the world. The costs of these investments—to fight climate change, loss of biodiversity, rapid population growth, and extreme poverty—will not be large, especially if the costs are shared equitably among the world’s nations. The challenge lies not so much in the heroic efforts needed to avert catastrophe, but in the current difficulty of getting the world to agree on even modest efforts. We don’t need to break the bank, we only need common goodwill.

As we will discuss, the conversion of our global energy system, which now threatens devastating climate change, into a sustainable energy system in which climate change is brought under control, would likely cost well under 1 percent of annual world income. The adoption of a bold population policy to slow the runaway population growth in the poorest countries would cost less than one tenth of 1 percent of the annual income of rich countries. And the end of extreme poverty would also require less than 1 percent of the annual income of the rich world to finance the crucial investments needed in the poorest countries to extricate them from the poverty trap (and even that modest transfer to the poor would be temporary, perhaps lasting only until 2025). Yet despite the huge imbalance between the modest costs of action and huge consequences of inaction, the world remains paralyzed. The types of steps needed to avert the worst outcomes are clear to many specialists, though not to the public. The main problem, I shall suggest time and again, is not the absence of reasonable and low-cost solutions, but the difficulty of implementing global cooperation to put those solutions in place.

OUR MILLENNIUM PROMISES

The greatest economic and political challenges of our time—the sustainability of the environment, the stabilization of the world’s population, and the end of extreme poverty—have certainly not escaped worldwide notice. In the past twenty years, world leaders on occasion have groped for ways to cope with these challenges. In fact, they’ve achieved some important successes and with considerable public support. A framework of shared global commitments has actually been adopted that can provide a foothold for a sustainable future. The challenge is to turn those fragile—and as yet unfulfilled—global commitments into real solutions.

The new global scaffolding emerged during the decade 1992–2002, spurred in part by the awe-inspiring arrival of the new millennium. The Rio Earth Summit in 1992 brought us three crucial environmental treaties. The first was the United Nations Framework Convention on Climate Change (UNFCCC) to address the newly recognized and harrowing threats of man-made climate change. The second was the Convention on Biological Diversity (CBD) to address the growing evidence of massive and planetwide species extinction at the hands of human activity. The third was the United Nations Convention to Combat Desertification (UNCCD) to put the world’s policy focus on the drylands—areas such as Darfur and Somalia—which face hardships in food production and human health unrivaled in other ecological settings.

The new millennium also brought with it new global commitments to fight extreme poverty, hunger, and disease. In 1994, 179 governments came together in Cairo for the International Conference on Population and Development (ICPD) to build on earlier global progress in reducing mortality and fertility rates around the world. The governments adopted the ICPD Plan of Action, which emphasized the vital links of population-related policies (related to fertility, mortality, sexual and reproductive health services, education, gender equity, and more) with sustainable development. The Plan of Action, in addition to calling for universal primary education and steep reductions in infant and child mortality, put emphasis on “ensuring universal access by 2015 to reproductive health care, including family planning, assisted childbirth and prevention of sexually transmitted infections including HIV/AIDS.”

The global commitment to fighting extreme poverty in all its forms was deepened and sharpened at the United Nations in September 2000, when the world’s leaders adopted the Millennium Declaration, which expressed the goals of the world on the eve of the new millennium. These commitments included eight Millennium Development Goals (MDGs), adopted as specific, time-bound objectives to improve the conditions of the poorest of the poor by the year 2015 in the areas of income, hunger, disease control, education, and environmental sustainability. The MDGs were subsequently given financial impetus in the Monterrey Consensus of 2002 and at several summits of the so-called G8, the eight richest large economies.

Taken together, the Rio treaties, the Plan of Action on Population and Development, and the Millennium Development Goals can be called our Millennium Promises for sustainable development. They are the promises that our generation made to itself and to future generations at the start of the new millennium. As a group, these treaties and commitments are broad reaching, inclusive, and inspiring. The scaffolding is impressive. If successfully implemented, the agreements will put the world on a trajectory of sustainable development. Yet these Millennium Promises might also do little more than join history’s cruel dustbin of failed aspirations. Turning large goals into real results on the ground is always challenging. So too is the cooperation needed to achieve them, but never more so than when the goals are global.

Most dangerously, the fragile scaffolding is shaken daily by the realities of global conflict. The new millennium, which began on January 1, 2001, had not yet seen one year before the world was thrust into great fear and discord by 9/11. The attack was harrowing, but the U.S. response was even more consequential. The Bush administration launched a new “war on terror” that crowded out all other aspirations. Even before 9/11, the United States had thumbed its nose at the Kyoto Protocol, which implements the UN Framework Convention on Climate Change. The Millennium Development Goals were met with stony silence and scorn within the corridors of the White House. And the administration launched initiatives for new nuclear weapons, seeming to challenge the rest of the world to a new arms race. Violent conflicts opened across the Middle East. The Oslo peace process between Israel and Palestine was shut down. The shared goals of sustainable development were nearly brushed aside in the process. Yet a single-minded pursuit of a war on terror was doomed to fail, undermining global cooperation, addressing symptoms rather than causes, and draining attention and resources away from the fundamental challenges of the new world economy.

A NEW APPROACH TO DEVELOPMENT PRACTICE

In addition to the problems of achieving global cooperation, we also neglect highly effective and low-cost solutions because our very methods of research and governance are not well suited to the challenges of sustainable development. Scientific research proceeds in intellectual silos that make far too little contact with one another; research in the physical sciences, biology, engineering, economics, and public health is rarely intertwined, even though we must solve problems of complex systems in which all of these disciplines play a role. The problems just refuse to arrive in the neat categories of academic departments.

Moreover, the problems can only be solved through an interactive approach that combines general principles with the details of a specific setting. Academic studies too often begin and end on the basis of general principles without due regard for ground-level complexities. The challenge of ending extreme poverty in Mali, or combating desertification in Darfur, or reducing population growth in India, or overcoming economic isolation in Afghanistan, is akin to the challenge that a medical doctor faces in treating a patient. A successful clinician needs to understand both the general principles of physiology and disease control and the unique circumstances of the patient, including her symptoms, lab tests, medical history, and family circumstances. In The End of Poverty I called for a new “clinical economics” that combines theory and practice, general principles, and specific context. Thirty years ago, in two beautiful books, MIT professor Donald Schön wrote in a related way about “reflexive practice,” meaning the combination of general training and specific problem solving. More generally, we need a new clinical approach to sustainable development, and new methods of training the next generation of development leaders.

My professional home, at The Earth Institute at Columbia University, is an unalloyed gift and joy in the opportunity to engage in complex problem solving and clinical economics. The Earth Institute brings together physical scientists, ecologists, engineers, economists, political scientists, management experts, public health specialists, and medical doctors in an extraordinarily exciting and fruitful common search for solutions to the global challenges of sustainable development. Much of the scientific information in the pages that follow comes from the extraordinary research and teaching of my colleagues. I hope that as an economist I have been able to do at least some justice to the richness and wondrous insights of the partner disciplines. This book is written with my profound admiration for and gratitude to my colleagues.


Chapter 2

Our Crowded Planet

WE HAVE REACHED THE BEGINNING of the twenty-first century with a very crowded planet: 6.6 billion people living in an interconnected global economy producing an astounding $60 trillion of output each year. Human beings fill every ecological niche on the planet, from the icy tundras to the tropical rain forests to the deserts. In some locations, societies have outstripped the carrying capacity of the land, at least with the technologies they deploy, resulting in chronic hunger, environmental degradation, and a large-scale exodus of desperate populations. We are, in short, in one another’s faces as never before, crowded into an interconnected society of global trade, migration and ideas, but also risks of pandemic diseases, terror, refugee movements, and conflict.

The world is in fact experiencing several simultaneous transformations that offer the prospect of shared prosperity or devastating crises depending on how we respond as a global society. Here are six Earth-changing trends, unprecedented in human history.

First, the process of sustained economic growth has now reached most of the world, so that humanity on average is rapidly getting richer in terms of income per person. Moreover, the gap in average income per person between the rich world, centered in the North Atlantic (Europe and the United States), and much of the developing world is narrowing fast.

Second, the world’s population will continue to rise, thereby amplifying the overall growth of the global economy. Not only are we each producing more output on average, but there will be many more of us by midcentury. The scale of the world’s economic production is therefore likely to be several times that of today.

Third, the rise in income will be greatest in Asia, home to more than half of the world’s population. As a result, the world will not only be much richer by 2050 but will have its economic center of gravity in Asia.

Fourth, the way people live is changing fundamentally as well, from rural roots that stretch back to the beginning of humanity to a global urban civilization. We crossed the midway point between urban and rural in 2008, on a one-way path to an urban-based society.

Fifth, the overall impact of human activity on the physical environment is producing multiple environmental crises as never before in history. The environmental crises we face cannot be compared with the past because never before in history has the magnitude of human economic activity been large enough to change fundamental natural processes on the global scale, including the climate itself.

Sixth, the gap between the richest and the poorest is widening to proportions simply unimaginable for most people. This is not contradictory to the idea that on average the poor are getting richer. Most are, but the bottom billion people on the planet are stuck in a poverty trap, which has prevented them from experiencing sustained economic growth. The center of the crisis is in sub-Saharan Africa. This is also the site of the fastest population growth, meaning that the population bulge is occurring in the part of the world that at this point is least able to generate jobs.

This chapter discusses these six aspects of our crowded planet, with a view to global problem solving. The first part of the chapter lays out the six trends. The second part of the chapter discusses the strategy of sustainable development. The final part of the chapter discusses the challenge of global cooperation, because any viable strategy to achieve sustainable development must be a global strategy, with shared participation among the world’s countries.

SIX TRENDS THAT WILL SHAPE THIS CENTURY

The Age of Convergence

The planet has filled up with people and economic activity much faster than we have realized. The world’s population has risen by more than 4 billion people since 1950, from 2.5 billion to 6.6 billion today. Sub-Saharan Africa’s population has more than quadrupled, from 180 million to around 820 million. So too has the population of western Asia, which includes the Middle East, Turkey, and the Caucasus region, from 51 million in 1950 to around 220 million in 2007. And the global economy, which provides a rough indication of human pressures on the Earth’s environment, has of course soared even faster, because population growth has been accompanied by a steep rise in income per person. A rough estimate suggests that the gross world product, the sum of the gross domestic products of every nation in the world, has risen by a remarkable eight times since 1950.

A crucial economic point is that there is a lot more economic growth to come, not only because the global population will continue to rise, but more important, because income per person will continue to rise, especially in today’s poorer countries. The good news is that most of the world, including large parts that remain poor today, has unlocked the mysteries of sustained economic growth. What was once the formula of success of a small part of the world—Europe, the United States, Japan, and a handful of other places—is now the prize of Brazil, China, India, and other vast populations. Rapid economic growth and the spread of prosperity are on the way. This spread of prosperity is fueled by globalization—the networks of trade, finance, production, technology, and migration—which creates deep interlinkages across the world, and which helps to spread the technologies that underpin productivity and economic development.

Economists use the concept of convergence to describe the processes by which the poorer countries catch up with the richer countries. Convergence occurs when the per capita income in poorer regions rises more rapidly in percentage terms than the per capita income of the richer regions, so that the ratio of per capita incomes of the poorer regions to the richer regions rises toward one, that is, toward the same standard of living. As Brazil, China, and India achieve market-based economic growth based on globalization, they are able not only to raise living standards but to narrow the per capita income gap with the rich countries. Through their competitive exports, these countries earn the foreign exchange to purchase state-of-the-art technologies, for example, in communications and information technology. The rapid uptake of technology leads to a similarly rapid growth of national income, and also improves the competitiveness of the economy in world markets. A virtuous circle of rapid economic growth is created, based on rapid technological upgrading paid for through the rapid growth of exports. This is a wonderful process, making available to billions of people the wonders of modern science and technology. Most of the world is now part of this convergence club, as economists call the countries that have successfully integrated into global markets, and thereby achieve economic growth at a convergent rate (that is, economic growth that is faster than that in the rich countries).

How fast is future economic convergence likely to be? A useful rule of thumb is the following: the poorer the country, the faster its economic growth in comparison with the leader, as long as the preconditions for convergence are met (that is, as long as countries are not stuck in the poverty trap). Today’s technological leader, the United States, sustains average annual growth in per capita income of around 1.7 percent, with a per capita income level of around $40,000 per year. The growth of a “follower,” or lagging country, depends on the gap in income with the United States. At $20,000, or half of the U.S. per capita income level, growth will exceed the U.S. rate by around 1.5 percentage points per year, so that growth will be around 3.2 percent per year (= 1.7 + 1.5). At $10,000, or half of U.S. per capita income, another 1.5 percentage points per year can be added, so that growth will be around 4.7 percent per year (= 1.7 + 1.5 + 1.5). The overall pattern is shown in Figure 2.1. The horizontal axis shows the income level of the laggard country as a proportion of U.S. per capita income as of 1990. The vertical axis measures the growth rate, and the solid curve shows the growth rate expected on the basis of convergence. The poorer the country, the faster is the growth that it will tend to achieve.


Figure 2.1: Annual Growth Rates from 1990 to 2005 vs. Income Level in 1990
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The figure also adds some dark points for per capita growth during 1990–2005 for a selection of fast-growing countries in each income range. We see a group of poor countries with exceptional growth, a group of middle-income countries with rapid growth somewhat less than the growth of the poor countries, and a cluster of rich countries with modest yet positive growth. These fast growers in each income class illustrate how convergence is achieved when other obstacles (especially due to geography, infrastructure, and politics) are overcome. Most poor countries fall far short of their potential for convergence because of notable liabilities regarding their baseline levels of infrastructure, health, education, or governance. Some of the poorest countries don’t grow at all because they are stuck in a poverty trap.

More and more countries are joining the convergence club. Literacy has spread to almost all of the world’s populations. Electrification and roads have come to the villages of India and China and dozens of other low-income countries. Information technology, starting with the ubiquitous cell phone, and now extending to wireless Internet, is reaching the most remote areas of the world. National aspirations to join the global economy are nearly universal. Sovereignty is the rule rather than the exception in vast regions of the world that until two generations back were under colonial rule. There is, in short, no reason why nearly all of the world will not be part of the convergence club in the first part of the twenty-first century. This would imply the acceleration of total world growth in the coming years, and such a trend is evident in the past half century.

It is instructive to apply the convergence framework to the future development of per capita income in different parts of the world. Suppose that all parts of the world join the convergence club, and thereby have the chance to narrow their income level gaps with the high-income countries. Let’s then run the clock forward to 2050, assuming that U.S. economic growth remains at its historical average (1.7 percent per annum) while the rest of the world achieves economic growth in proportion to the income gap with the United States. The poorest countries grow most rapidly, and then slow toward 1.7 percent per annum as they close the income gap with the United States. As a result of these assumptions, global income per person is projected to follow the path shown in Figure 2.2(a), where we show the world average, the U.S. curve, and the path for today’s developing countries. World per capita income grows by 4.5 times between 2005 and 2050 in this simple model. By 2050, today’s developing countries would have an average income of $40,000 per person, roughly equal to U.S. income in 2005, and the United States would have a projected 2050 level of $90,000. Of course, this scenario is highly optimistic in that it assumes the world avoids any prolonged crisis, that the United States grows at the historical average, and that all other countries achieve convergent growth.


Figure 2.2(a): The Convergence of Global Income per Capita through 2050
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More People and Higher Incomes

Not only will most of the world be richer, but there will be a lot more people around enjoying those higher incomes. The world’s population continues to grow rapidly, even though the proportional rate of population growth (each year’s increase relative to the size of the global population) has declined. The United Nations Population Division makes several forecasts of the world’s population based on different assumptions about the average number of births per woman (the fertility rate). The medium forecast, deemed to be the most likely, envisions that the global population will rise from 6.6 billion in 2007 to 9.2 billion in 2050. This is not as large as the population increase over the past half century, but it is still a whopping 2.6 billion people to be added to an already crowded planet. Indeed, I will argue at some length that this is too many people to absorb safely, especially since most of the population increase is going to occur in today’s poorest countries. We should be aiming, as we’ve noted earlier, to stabilize the world’s population at 8 billion by midcentury.


Figure 2.2(b): World Product through 2050
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The total magnitude of economic activity on the planet is calculated by multiplying the average income per person by the number of people. In our convergence scenario the world’s average income per person rises by around fourfold between 2005 and 2050. In the medium-fertility forecast of the UN, the world’s population rises by around 40 percent, or a factor of 1.4 times. Therefore, the gross world product rises, in this scenario, by 6.3 times, from around $67 trillion in 2005 to around $420 trillion in 2050, as shown in Figure 2.2(b). With a 2050 population at 8 billion rather than 9.2 billion, and the same per capita income, the global world product would reach around $365 trillion rather than $420 trillion. Either way, there is a lot of pent-up economic growth in the world today, which will result from technological catch-up.

Let me emphasize, once again, that these scenarios are highly optimistic but convey the underlying power of convergence, the dominant force at play in the world economy in our era. The overall lesson is that the world economy will be bigger, much bigger, by 2050, even if we can’t say precisely by how much. That economic growth can be monumentally good for human well-being if we can manage the side effects, especially vis-à-vis the environment.

The Asian Century

Rapid catch-up growth in Asia will bring about a historic shift in the center of gravity of the world economy. Since 1800, the North Atlantic economies have been the world’s dominant economies and political powers. The cataclysms of World War I, the Great Depression, and World War II did not shake the dominance of the North Atlantic economies, though they did shift the balance of geopolitical influence away from Europe, especially the British Empire, to the United States. Now, after many centuries, the unquestioned economic and geopolitical dominance of the North Atlantic will end. The American century will end sometime in the second quarter of the twenty-first century, when Asia becomes the center of gravity of the world economy, in the sense of producing more than half of the world’s income (Figure 2.3). The end of the American century will not be the result of any collapse of America’s well-being but rather the rise of Asia’s economic power.

In the long haul it is natural that Asia should be the center of gravity of the world economy, since it is the center of gravity of the global population. In 1820, Asia constituted perhaps 56 percent of the world economy. With the onset of industrialization in Europe and North America, Asia’s share declined to 28 percent by 1900. With Asia’s turmoil between 1900 and 1970, the share declined further, to reach a low point of around 18 percent of the world’s output in 1950. Then began the great convergence. Asia’s share of world income recovered to around 23 percent in 1970 and to 38 percent by 2000. According to the convergence scenario, Asia’s share of global income would rise to around 49 percent by 2025 and to around 54 percent by 2050.


Figure 2.3: Economic Activity by Region in 2000 and 2050 (projected)
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History has shown that profound geopolitical frictions, even bloodshed, can accompany the changing fortunes of leading powers. The rise of Germany and Japan in the early twentieth century gave rise to lethal rivalries and armaments races with the leading powers, Great Britain and the United States. Geopolitical jealousies flared. Militarists and demagogues in Germany and Japan argued that their place in the sun was being blocked by the United Kingdom and the United States, and that war was the only solution. And in the leading countries, politicians often took provocative steps—for example, the harsh terms after World War I against Germany—which ended up fanning the flames.

In our day, America’s continued assertions of preeminence in global power could cause dangerous frictions with China, India, and other rising regional powers. And if America’s assertions of power are again carried to unrealistic extremes, as in the unprovoked war in Iraq, the regional and global reactions are likely to be swift and severe. The belief among U.S. neoconservatives that the United States is the world’s sole superpower and can therefore have its way is passé and will become even less true in the coming decades. Such unrealistic views would no doubt trigger similarly unrealistic nationalism within China and India. Power is already diffusing widely in the twenty-first century. A new kind of global politics must take shape, built not on U.S. or Chinese preeminence, but on global cooperation across regions. Despite the reveries and fantasies of some, the age of empire is over, and certainly the age of a U.S. empire. We are now in the age of convergence.

The Urban Century

The economic shift from the North Atlantic to the Pacific and Indian oceans is not the only fundamental change ahead. For the first time in human history, most of the world’s population will live in urban centers rather than villages. From the origin of the species through the birth of agriculture and right up to 2007, most of the world’s people have been residents of rural communities rather than towns and cities. In prehistory the world was, of course, entirely rural. Cities arose with the end of the last ice age and the rise of agriculture some ten thousand years ago. The essence of city life is a non-agricultural community that obtains most of its food by trading with the countryside, or that extracts food from the countryside in a coercive manner (taxation, slaveholding, tribute, or the like). When agricultural productivity is low—so that the typical farm family basically feeds itself, with only a small surplus to trade with urban dwellers—most of the population must be engaged in food production in order to subsist. It is only when agricultural productivity is very high—so that a farm family can feed many urban residents—that a significant share of the population can reside in urban areas and be engaged in manufacturing and services. (Some manufacturing and services can take place in rural areas as well, but in general, such activities benefit from the density of urban life. Thus, rurality is largely but not entirely synonymous with agriculture, and urbanism is largely but not entirely synonymous with manufacturing and services.) Thus, until the rise of agricultural productivity in the eighteenth century in the North Atlantic (England, Holland, Flanders), almost all regions of the world at all times were 90 percent or more rural, with a mere sliver of the population living in the cities.

The rise of scientific farming—including modern seed varieties, chemical fertilizers, modern irrigation, mechanization, and innovations in farm management (crop rotations, tillage, pest control, and more)—has enabled a decling share of the world’s population to feed all the rest and, therefore, has enabled a rising share of the world to live in cities. From less than 10 percent in 1800, the urban share rose to around 13 percent in 1900, 29 percent in 1950, 47 percent in 2000, and 50 percent in 2007. High-productivity farming has gone hand-in-hand with overall economic development, so the high-income world has also been the first to urbanize, reaching 50 percent urban by around 1950 and 75 percent urban today. The low-income world will reach 50 percent urban only around 2017, compared with around 44 percent today. Yet urbanization has risen steadily in virtually all parts of the world as crop production per hectare and, more important, crop production per farm family have continued to rise over time. In the United States, with its enormous output per farmer (due both to high productivity per land area and large area per farm), farm families constitute just 1 percent of the population and are able to feed the other 99 percent.

In 2008, the historic, and presumably irreversible, halfway mark was reached when half the world was urban and half rural. By 2030, based on current (and admittedly uncertain) trends, the world might be 60 percent urban and just 40 percent rural. Indeed, the UN projects of that all of the 1.7 billion population increase between now and 2030 (in the medium-fertility forecast) will take place not only in the developing world but in the cities of the developing world.

The rising rates of urbanization can have countless benefits for the world, including the low-income countries. From the earliest days of civilization, cities have been the site of technological advancement, science, and productivity advancement due to specialization and the division of labor. Thus, agricultural productivity not only frees labor to work in cities but helps to unleash the technological advances that are part and parcel of urban life. The high population densities of urban settlements have other benefits as well, including much lower costs per person than in rural areas of providing roads, power, clinics, and schools to the population.

Yet urban life raises its own host of challenges, many of them of profound significance for sustainable development. In the worst cases, rural populations migrate into urban areas not because of rising farm productivity or the lure of urban jobs but out of desperation and hunger in the countryside. Urban slums then complement rural desperation. Hunger itself is urbanized, and young, unemployed men on the prowl may create urban settings of violence and insecurity. A rural crisis can thereby become an urban nightmare.

Even if such crises are avoided by adequate urban job creation, rising farm productivity, and slowing population growth rates in rural areas, urbanization can pose many additional challenges. The enormous densities of urban populations mean that pollutants, too, are heavily concentrated, far above the power of nature to disperse the pollutants through harmless flows into waterways and the atmosphere. Therefore, unless pollution is controlled through appropriate technologies and policies, cities can become sites of untold ecological destruction. Also, by bringing millions of people into proximity, cities have long been host to infectious diseases that depend on large populations of susceptible individuals to sustain the long-term transmission of the disease. Moreover, the rising populations of large cities will be vulnerable to other natural hazards, including floods, landslides, and earthquakes. This is especially the case because the world’s cities have been heavily concentrated along the coastlines to take advantage of access to global trade, fisheries, and the amenities of coastal life. My colleagues at The Earth Institute have calculated that roughly 10 percent of the world’s population lives in low-lying coastal zones (within one hundred kilometers of the coast and at less than ten meters above sea level), though such areas constitute a mere 2.2 percent of the Earth’s land area. This implies, of course, that such low-lying coastal settlements are roughly five times more densely populated than the average land area on the planet. Of the people living in low-lying coastal zones, about 60 percent are in coastal cities. As the Earth’s climate changes in future decades, rising sea levels and increasingly intense tropical storms will threaten these coastal settlements around the world. The New Orleans tragedy of Hurricane Katrina could be replayed many times.

And if these worries are not enough, we are discovering that the modern style of urban (and suburban) living has itself become an unanticipated health hazard. Today’s urban citizens tend to walk less, eat more, and eat more unhealthy foods than ever before. With blinding speed, still not recognized in most of the world, populations are moving rapidly from one kind of malnutrition—a shortfall of calories, proteins, and micronutrients—to another kind of malnutrition—an excess of calories, harmful fats (especially industrially synthesized transfats), and sedentary lifestyles shaped by the automobile and the television set. The result is a global epidemic of obesity, cardiovascular disease, and adult-onset diabetes, the devastating lifestyle disease of the modern urban age. We shouldn’t be entirely shocked. Each new scale of human settlement, from forager group to village to city, has entailed new diseases, though in the past they were infectious diseases. As in the past, we will learn to adjust to the new dangers, but a time lag could impose unnecessary suffering.

All this means that the science of urban ecology—linking human activity with the physical environment of urban areas—will be a crucial scientific and policy discipline. It is one that at least currently is in short supply, since architects, city planners, ecologists, public health specialists, and environmental engineers still operate largely in disconnected disciplines rather than as partners in the quest for sustainable urban development. Moreover, the developing world in particular suffers a greater shortage, just as it does in other crucial areas of public management.

The Environmental Challenge

We are learning fast that the growth of the world economy is not a complete joy. The scale of human economic activity—rising eight times since 1950, and possibly another six times by 2050—is causing environmental destruction on a scale that was impossible at any earlier stage of human history. Economic activity is based heavily on the utilization of natural resources and physical flows such as rainfall, river flow, and of course photosynthesis for our food supply. Yet with the incredible increase of populations and incomes per person, virtually every major ecosystem in the world is now under threat from human activities. The ocean fisheries are being depleted offish and corals. The scarcity of freshwater for drinking and irrigation is likely to affect hundreds of millions, perhaps billions, of people in the coming decades unless it is much better managed. Climate change will render large parts of the world unfit for agriculture unless we are able to mitigate the man-made climate trends as well as adapt successfully to them. Human destruction of the habitat of other species is leading to a massive extinction of plants and animals. We are causing this in the face of evidence that a decline in biological diversity may render many parts of the world less hospitable, less resilient, and less productive for human beings as well.

It is useful to decompose the human impact on the environment (I) into three parts: the total population (P), income per person (A), and the environmental impact per dollar of income (T). We use the letter T to signify the level of technology. When T is high, the kind of technology being used imposes a high environmental burden (for example, extensive use of land or high emissions of greenhouse gases) per unit of GNP. The total human impact on the environment is equal to the product of population, per capita income, and technology, so that: I = P × A × T. This is sometimes called the I-PAT (pronounced EYE-pat) equation.

Clearly, the I-PAT relationship signals that a dramatic rise in population and income per person, as we’ve experienced since 1950 and will experience again till 2050, has a similarly dramatic impact on the environment, unless technology changes in a way to protect the environmental impact. It is useful for us to turn T on its head, and use the letter S to signify the income that is produced per unit of environmental impact. The letter S in this case signifies sustainable technology. A high value of S means that it is possible to produce a high income per unit of environmental impact. The higher the S, the lower is the human impact on natural systems. The equation becomes I = P × A ÷ S.

Now we can restate the environmental conundrum as follows: The world’s population is on a business-as-usual track to rise by roughly 40 percent by 2050, and the world’s income per person is on a business-as-usual track to rise perhaps fourfold. Thus, P × A, or total world income, is on track to rise roughly sixfold. The human impact on the environment, I, with an unchanged set of technologies, would also therefore be sixfold. Since the human impact on the environment today is already unsustainable, a sixfold increase in impact would be devastating and would almost surely feed back to block the rise in world income. In other words, we would never achieve the targeted economic growth because it would be frustrated by environmental catastrophe. Many environmentalists say that we are indeed doomed to lower economic growth as a result, and that in fact the best we can do is to manage an orderly and equitable reduction of per capita income. This school of thought holds that global convergence can only be achieved by reducing the income of the rich countries while making room for some modest rise in income of the poor countries. Convergence, in this view, requires that incomes fall at the top and rise at the bottom.

The alternative strategy is to offset the much-desired rise in A with a stabilization of P and a rise in S, meaning that the world adopts sustainable technologies that have low environmental impact per unit of income. Rather than focusing, as some environmentalists do, on reducing the income and consumption of the rich world, we should focus much more on raising S, the sustainability of the world’s technologies. There are many examples of high-S technologies, which we will discuss in the coming chapters, including new forms of renewable energy, the capture and storage of carbon dioxide emitted from coal-burning power plants, sustainable fish farming, drip irrigation to maximize the crop output per unit of water input, and improved seed varieties that produce higher agricultural output on a given amount of farmland. In ways such as these, the world can sustain a rising global income without environmental catastrophe.

The Poorest Billion and the Poverty Trap

The last dominant characteristic of our time, and a major threat for the future, is the fact that the convergence club is not yet complete. There are still large regions of the world, with roughly one billion people, that have not unleashed convergent economic growth. These regions are, by definition, falling further and further behind the
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