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PREFACE: THE ANNUAL EDGE QUESTION





In 1991, I suggested the idea of a third culture, which consists of those scientists and other thinkers in the empirical world who, through their work and expository writing, are taking the place of the traditional intellectual in rendering visible the deeper meanings of our lives, redefining who and what we are. By 1997, the growth of the Internet had allowed implementation of a home for the third culture on the Web, on a site named Edge (www.edge.org).



Edge is a celebration of the ideas of the third culture, an exhibition of this new community of intellectuals in action. They present their work, their ideas, and comment about the work and ideas of third-culture thinkers. They do so with the understanding that they are to be challenged. What emerges is rigorous discussion concerning crucial issues of the digital age in a highly charged atmosphere where thinking smart prevails over the anesthesiology of wisdom.


The ideas presented on Edge are speculative; they represent the frontiers in such areas as evolutionary biology, genetics, computer science, neurophysiology, psychology, and physics. Some of the fundamental questions posed are: Where did the universe come from? Where did life come from? Where did the mind come from? Emerging out of the third culture is a new natural philosophy, new ways of understanding physical systems, new ways of thinking that call into question many of our basic assumptions of who we are, of what it means to be human.


An annual feature of Edge is The World Question Center, which was introduced in 1971 as a conceptual art project by my friend and collaborator the late artist James Lee Byars. His plan was to gather the hundred most brilliant minds in the world together in a room, lock them in, and have them ask each other the questions they were asking themselves. The result was to be a synthesis of all thought. Between idea and execution, however, are many pitfalls. Byars identified his hundred most brilliant minds, called each of them, and asked them what questions they were asking themselves. The result: seventy people hung up on him.


But by 1997, the Internet and e-mail had allowed for a serious implementation of Byars grand design, and this resulted in launching Edge. For each of the anniversary editions of Edge, I have used the interrogative myself and asked contributors for their responses to a question that comes to me or one of my correspondents in the middle of the night. Here is the 2007 Edge Question:


As an activity, as a state of mind, science is fundamentally optimistic. Science figures out how things work and thus can make them work better. Much of the news is either good news or news that can be made good, thanks to ever deepening knowledge and ever more efficient and powerful tools and techniques. Science, on its frontiers, poses more and ever better questions, ever better put.


What are you optimistic about? Why? Surprise us!


John Brockman
Publisher & Editor, Edge
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INTRODUCTION BY DANIEL C. DENNETT







I hear the human race


Is fallin on its face,


And hasnt very far to go.




So sings nave Nellie Forbush in South Pacific. This self-styled cock-eyed optimist is quite aware that shes bucking the fashion, the centuries-long tradition of disdain for those whose outlook is too rosy. Along with Pollyanna and Dr. Pangloss, she symbolizes the top-down, fact-free ideology of progress: Things will get better; we can do it! Were living in the best of all possible worlds! Nellie knows that the word on the street is that this is folly, but shes stuck like a dope with a thing called hope.


The contributors to this very cheering anthology are also full of hope, but theirs is a different brand of optimism, born of expertise and hard, imaginative thinking. And one of the most optimistic things about the collection is the breadth and variety of things the contributors are optimistic about. So many different ways we can make the world better! So many lights at the end of so many tunnels! Here we find schemes for cooling the Arctic ice cap, solving our energy problems, democratizing the global economy, improving transparency in government, muffling or dissolving religious discord, and even enlarging our personal intelligence and improving the phenomenon of friendship. We can come to understand ourselves and each other better, finally master math, and share our good fortune with larger segments of the worlds population (which will soon stabilize).


Its all too good to be true, of course. That is, it cant all be sound prognostication. Some of the schemes will eventually prove to be cock-eyed, but we cant tell which ones until we try them and test them. This is part of the strength of the phenomenon: We have an open forum of candidates that can compete for credibility and feasibility, and the competitionif we manage it rightwill be judged on excellence, not political support or authoritarian fiat. Its not who you know; its what you know.


Knowledge is the thread that runs through all the entries. Not Knowledge of the (Divine, Mysterious) Truth, but good old knowledge of facts, (lower-case) truths dug up and confirmed by careful testingthe kind of knowledge that has been steadily accumulating in the human race for thousands of years and is now expanding explosively on almost all topics. With some few remarkableand much analyzedexceptions, once we human beings figure something out, it stays figured out. We can add it to our capacious treasurehouse of facts and put it to a hundred different uses, as opportunities arise. This store of shared and transmitted knowledge is surely what explains the enormous change that the human race has brought about on our planet in recent times. Ten thousand years ago, long after the taming of fire but not so long after the dawn of agriculture, our ancestors, together with all their livestock and pets, didnt make much of a dentapproximately 0.1 of 1 percent of the terrestrial biomass, according to calculations made by Paul MacCready, the green-minded chairman of Aerovironment, Inc. We were just another primate with some unique habits. Today, we and our domesticated animals make up about 98 percent of the terrestrial biomass, and what little wildlife remains is heavily dependent on us for its survival. As MacCready put it in a recent Web essay (An Ambivalent Luddite at a Techonological Feast):




Over billions of years, on a unique sphere, chance has painted a thin covering of lifecomplex, improbable, wonderful, and fragile. Suddenly we humans (a recently arrived species no longer subject to the checks and balances inherent in nature), have grown in population, technology, and intelligence to a position of terrible power: we now wield the paintbrush.




The explosive growth of powerof sheer can do enjoyed by our human species means that many things are possible now that were never before possible, for good and for ill. Is there any reason to suppose that we will use this power mainly for good? In fact, there iseven in the face of all the man-made calamities this power has enabled. This comes out vividly in many of the contributions. First, however myopic our initial forays into a project or campaign may be, there is a built-in traditionacross the spectrum of human activityof reflection and criticism, a habit of reevaluation that is designed to look for flaws and problems, opportunities to improve, signs that a midcourse correction is called for. Science sets the gold standard for this, with its layers and layers of review, evaluation, testing, and policing. It is no coincidence that when sciencephobes want to brandish examples of scientific folly, prejudice, misrepresentation, and sheer dishonesty, they invariably help themselves to the results of investigations conducted by the sciences themselves. Why? Because no other institution is better equipped for such intense self-policing, such relentless self-exposure. Indeed, when other institutions clean housewhen the media set out to investigate their own biases and shortcomings, or when businesses or churches or government institutions engage in self-evaluationthey use techniques of unbiased data-gathering, statistics, experimentation, and argumentation that have been honed by the sciences over the centuries. And everywhere you look, you find people going meta-, adding a recursive loop of inquiry on top of the inquiries they have made so far. For every analysis, there is meta-analysis. There are not just composers and musicians, there are music critics and prize committeesand pundits ready to issue judgments about the quality of the work of those critics and committees. There are people who earn a good living selling information about whom to ask about whom to ask about which stocks to purchase. Need to hire a new consultant for some task? You can find people to advise you on which headhunters are best at finding the right consultants for your circumstances.


In this ever-deepening tier of recursive explorations, there are also sidelong inquiries about the point of it all and about the chance that structural biases are built into our pyramid of knowledge. Several contributors write about the importanceand risksof the democratization of knowledge being accomplished by the Internet. The movement to create Open Access to academic journals, for instance, promises to collapse the barriers of time, expense, and opportunity that have kept all but the elite few from acquaintance with the frontier in any field. But will the increasing transparency enabledand demandedby information technologies across all human endeavor be exploitable by parasites, like spam, music piracy, and their unnamed cousins waiting in the wings? Will our descendants learn how to be relatively immune to hype, as one contributor proposes, or will the spin doctors always stay a step or two ahead?


Cyberspace is still a largely anarchic territory, expanding faster than we can devise rules and principles to protect what needs protection. Will the arms race of yet further expansions of knowhow be at least a standoff, keeping society abreast of the problems? Will particular institutions prove especially vulnerable? Religions, for instance, have thrived for millennia in societies where knowledge could be severely restricted and are now discovering that they cannot erect a barrier able to hold back the flood of information, so they are searching for ways to preserve the allegiance of their members, by applying the resources of science and technologysurveys, focus groups, consultants, and every new media wrinkle. In the process, they are evolving faster than religions have ever evolved before. They are not alone in regretting the hyperavailability of information. What secret facts do you have a right not to know? Your IQ? Your chances of succumbing to Huntingtons chorea or some other disease? Your popularity among your co-workers? On these and many other vexing questions we will need all the expert help we can get from those who think, for good reason, that they can see at least a little bit farther into the future than the rest of us. The seers assembled here are reassuringly hopeful.


But consider who they are, says the skeptic. They are all endowed with more than their fair share of position, security, and prestige. Not a one of them is poor, and a few are billionaires. No wonder they exude confidence and optimism! But even more important, I think, than security and prestige (and money), they are alike in being fortunate enough to be engaged on the cutting edge of whatever it is that matters the most to them. How many people in the world get to devote so much of their time and energy to such gratifying projects? Not enoughbut, once again, knowledge is probably the key, and as we democratize access to it, more and more people will find the ways, and the time and energy, to construct meaningful lives, responsive to their own well-informed values. That will be a tumultuous world, but a better one.













Incredible Odds


MIHALY CSIKSZENTMIHALYI



Psychologist; director of the Quality of Life Research Center, Claremont Graduate University; author of Flow: The Psychology of Optimal Experience.






I am optimistic for the simple reason that given the incredible odds against the existence of entities that can ask such questions, of laptops on which to answer them, and so onhere we are, asking and answering!












Our Species Can Unravel Mysteries


BRIAN GREENE



Physicist, string theorist, Columbia University; author of The Fabric of the Cosmos.






As I help raise my two-year-old son, I witness a basic truth familiar to parents through the ages and across the continentswe begin life as uninhibited explorers with a boundless fascination for the ever growing world to which we have access. And what I find amazing is that if that fascination is fed, and if its challenged, and if its nurtured, it can grow to an intellect capable of grappling with such marvels as the quantum nature of reality, the energy locked inside the atom, the curved spacetime of the cosmos, the elementary constituents of matter, the genetic code underlying life, the neural circuitry responsible for consciousness, and perhaps even the very origin of the universe. While we evolved to survive, once we have the luxury of taking such survival for granted, the ability of our species to unravel mysteries grand and deep is awe-inspiring. Im optimistic that the world will increasingly value the power of such rational thought and will increasingly rely on its insights in making the most critical decisions.











Good Choices Sometimes Prevail


JARED DIAMOND



Professor of geography, UCLA; author of Collapse: How Societies Choose to Fail or Succeed.








I am cautiously optimistic about the state of the world, because:




	(1) Big businesses sometimes conclude that what is good for the long-term future of humanity is also good for their bottom line (note Wal-Marts decision to shift its seafood purchases entirely to certified sustainable fisheries within the next three to five years).



	(2) Voters in democracies sometimes make good choices and avoid bad choices (note last years elections in a major first-world country).












The Decline of Violence


STEVEN PINKER



Psychologist, Harvard University; author of The Blank Slate.







In 16th-century Paris, a popular form of entertainment was cat burning, in which a cat was hoisted on a stage and slowly lowered into a fire. According to the historian Norman Davies, the spectators, including kings and queens, shrieked with laughter as the animals, howling with pain, were singed, roasted, and finally carbonized.


As horrific as present-day events are, such sadism would now be unthinkable in most of the world. This is just one example of the most important and underappreciated trend in the history of our species: the decline of violence. Cruelty as popular entertainment, human sacrifice to indulge superstition, slavery as a labor-saving device, genocide for convenience, torture and mutilation as routine forms of punishment, execution for trivial crimes and misdemeanors, assassination as a means of political succession, pogroms as an outlet for frustration, and homicide as the major means of conflict resolutionall were unexceptional features of life for most of human history. Yet today they are statistically rare in the West, less common elsewhere than they used to be, and widely condemned when they do occur.


Most people, sickened by the headlines and the bloody history of the 20th century, find this claim incredible. Yet as far as I know, every systematic attempt to document the prevalence of violence over centuries and millennia (and, for that matter, over the past fifty years), particularly in the West, has shown that the overall trend is downward (though of course with many zigzags). The most thorough of such surveys is James Paynes The History of Force; other studies include Lawrence Keeleys War Before Civilization, Martin Daly and Margo Wilsons Homicide, Donald Horowitzs The Deadly Ethnic Riot, Robert Wrights Nonzero, Peter Singers The Expanding Circle, Steven Leblancs Constant Battles, and surveys of the ethnographic and archeological record by Bruce Knauft and Philip Walker.


Anyone who disputes this trend by pointing to residues of force in America (capital punishment in Texas, Abu Ghraib, sex slavery in immigrant groups, and so on) misses two key points. One is that statistically the prevalence of these practices is almost certainly a tiny fraction of what it was in centuries past. The other is that these practices are, to varying degrees, hidden, illegal, condemned, or at the very least (as in the case of capital punishment) intensely controversial. In the past, they were no big deal. Even the mass murders of the 20th century in Europe, China, and the Soviet Union probably killed a smaller proportion of the population than a typical biblical conquest or hunter-gatherer feud. The worlds population has exploded, and wars and killings are scrutinized and documented, so we are more aware of violence even though it may be statistically less extensive.


What went right? No one knows, possibly because we have been asking the wrong question: Why is there war? instead of Why is there peace? There have been some suggestions, all unproved. Perhaps the gradual perfecting of a democratic Leviathana common power to keep [us] in awehas removed the incentive to do it to them before they do it to us. Payne suggests that its because, for many people, life has become longer and less awful; when pain, tragedy, and early death are expected features of ones own life, one feels fewer compunctions about inflicting them on others. Wright points to technologies that enhance networks of reciprocity and trade, which make other people more valuable alive than dead. Singer attributes it to the inexorable logic of the golden rule: The more one knows and thinks, the harder it is to privilege ones own interests over those of other sentient beings. Perhaps this is amplified by cosmopolitanism, in which history, journalism, memoir, and realistic fiction make the inner lives of other people, and the contingent nature of ones own station, more palpablethe feeling that There but for fortune go I.


My optimism lies in the hope that the decline of violence over the centuries is a real phenomenon, that it is the product of systematic forces that will continue to operate, and that we can identify those forces and perhaps concentrate and bottle them.












War Will End


JOHN HORGAN



Director of the Center for Science Writings, Stevens Institute of Technology; author of Rational Mysticism.







Im optimistic that one day warlarge-scale, organized, group violencewill end once and for all.


Many people find my optimism nave, if not delusional. Recently I taught a class called War and Human Nature and my students polled their classmates on the following question: Do you think humanity will ever stop fighting wars once and for all time? Of the 205 respondents, 185 replied No and only 20 said Yes or Maybe. Several of the optimists added comments like, Yes, war will end when the human race will end and Yes, because in the future the human species will unite to fight alien species.


Recent scholarship on warfare seems at first glance to support this fatalism. Just a few decades ago, many scholars believed in the myth of the peaceful savage, which depicts war as a by-product of modern civilization that did not exist in pre-state societies. In his book Constant Battles, the anthropologist Steven LeBlanc debunks this myth, pointing out that the vast majority of primitive, pre-state societies engaged in at least occasional warfare. Mortality rates from violence in some societies reached as high as 50 percent.


But these grim statistics yield a surprisingly upbeat message: Things are getting better! Hard as it may be to believe, humanity has become much less violent than it used to be. In fact civilization, far from creating the problem of warfare, is apparently helping us to solve it. In War Before Civilization, the anthropologist Lawrence Keeley estimates that in the blood-soaked 20th century 100 million men, women, and children died from war-related causes, including disease and famine. The total would have been 2 billion, Keeley notes, if our rates of violence had been as high as in the average primitive society. Moreover, as the scholars Charles Kurzman and Neil Englehart point out in their 2006 essay Welcome to World Peace, conventional wars between the armies of two or more nations, and even civil wars, have become much less common in recent decades. We are now dealing primarily with guerrilla wars, insurgencies, terrorismor what the political scientist John Mueller calls the remnants of war.


These statistics do not provide much solace to the victims of wars remnants in Iraq, Darfur, Sri Lanka, Palestine, Colombia, and other troubled regions, but they show that we are moving in the right direction. Other recent events offer more grounds for optimism. As recently as the late 1980s, we faced the threat of a global nuclear holocaust. Then, incredibly, the Soviet Union dissolved and the cold war ended peacefully. South Africas apartheid also ended, without significant violence, and human rights have advanced elsewhere around the world.


The first and crucial step toward ending war is to believe we can do it. We should also recognize that war is overdeterminedstemming from many different possible causesand so peace must be overdetermined, too. In their final papers, most of my students wisely advocated pursuing not a single, silver-bullet solution to the problem of war but multiple approaches. Their proposals included supporting democracy in other countries, bolstering the U.N.s peacekeeping efforts, fighting poverty and improving education, restricting or eliminating arms sales, inculcating tolerance for other cultures in children, and giving women more of a role in government. Achieving peace on a global level will not be easy, one student wrote, but things already seem to be moving in the right direction. Humanitys best shot at ending war is now.


His optimism fuels my optimism.











World Peace


JOHN McCARTHY



Computer scientist; first-generation artificial-intelligence pioneer, Stanford University.






Im optimistic about the sustainability of material progress, but since Im known for that, Ill refrain. Instead I want to express optimism about world politics, especially about world peace.


World peace is what we have. There are only minor wars and no present prospect of a major war threatening Western civilization and its present extensions to the developing countries. Only Africa and the Arab world are in bad shape. Contrast this with the time between 1914 and 1989, when there were serious attempts at world domination accompanied by at least three genocides.


Admittedly something bad and surprising could happen. One hundred years ago, in 1907, no one predicted such troubles as happened. Even in April 1914, Bertrand Russell could write: To us, to whom safety has become monotony, to whom the primeval savageries of nature are so remote as to become a mere pleasing condiment to our ordered routine, the world of dreams is very different from what it was amid the wars of Guelf and Ghibelline.


As for Arab jihadism, I think theyll get over it as soon as a new generation matures to oppose their parents slogans. If not:




Whatever happens we have got


The Maxim Gun, and they have not.


Hilaire Belloc, The Modern Traveller




It is important that the political causes of the 20th-century disasters, virulent and militaristic nationalism accompanied by letting one man take power, do not exist in major countries today. Communism is dead as a motivator of violence. The green movement is accompanied by occasional minor violence, but a green Hitler or Stalin seems unlikely.


Still, its hard to predict a hundred years ahead. As Stephen Hawking advocates, humanity would be safer if it expanded beyond the earth.











We Are Making Moral Progress


SAM HARRIS



Neuroscience researcher; author of Letter to a Christian Nation.







No one has ever mistaken me for an optimist. Yet when I consider what is perhaps the most pristine source of pessimismthe moral development of our speciesI find reasons for hope. Despite our perennial mischief, I believe we have made unmistakable progress in our morality. Our powers of empathy appear to be growing. We seem to be more likely now than at any point in our history to act for the benefit of humanity as a whole.


Of course, the 20th century delivered some unprecedented horrors. But those of us living in the developed world are becoming increasingly alarmed by our capacity for doing one another harm. We are less tolerant of collateral damage in warundoubtedly because we now see images of itand we are less comfortable with ideologies that demonize whole groups of human beings, justifying their abuse or outright destruction.


Taking a somewhat provincial example: Racism in the United States has unquestionably diminished. If you doubt this, consider the following Los Angeles Times editorial, written in 1910, in response to Jack Johnsons successful heavyweight title defense against Jim Jeffries, the so-called Great White Hope:




A Word to the Black Man:






Do not point your nose too high.


Do not swell your chest too much.


Do not boast too loudly.


Do not be puffed up.


Let not your ambition be inordinate


Or take a wrong direction.


Remember, you have done nothing at all.


You are just the same member of society


you were last week.



You are on no higher plane,


Deserve no new consideration,


And will get none.


No man will think a bit higher of you


Because your complexion is the same


As that of the victor at Reno.




A modern reader could be forgiven for thinking that this dollop of racist hatred was put out by the Ku Klux Klan. Rather, it represented the measured opinion of one of the most prominent newspapers in the United States. Is it conceivable that our mainstream media will once again give voice to such racism? I think it far more likely that we will proceed along our current path: Racism will continue to lose its subscribers; the history of slavery in the United States will become even more flabbergasting to contemplate; and future generations will marvel at the ways we, too, failed in our commitment to the common good. We will embarrass our descendants, just as our ancestors embarrass us. This is moral progress.


I am bolstered in my optimism by the belief that morality is a genuine sphere of human inquiry, not a mere product of culture. Morality, rightly construed, relates to questions of human and animal suffering. This is why we dont have moral obligations toward inanimate objects (and why we will have such obligations toward conscious computers, if we ever invent them). To ask whether a given action is right or wrong is really to ask whether it will tend to create greater well-being or greater suffering for oneself and others. And there seems little doubt that there are right and wrong answers here. This is not to say that there will always be a single right answer to every moral question, but there will be a range of appropriate answers, as well as answers that are clearly wrong. Asking whether or not an action is good or bad may be like asking whether a given substance is healthy or unhealthy to eat: There are of course many foods that are appropriate to eat, but there is also a biologically important (and objective) distinction between food and poison.


I believe that there are right and wrong answers to moral questions in the same way that there are right and wrong answers to questions about biology. This commits me to what philosophers often call moral realismas opposed to antirealism, pragmatism, relativism, postmodernism, or any other view that places morality entirely in the eye of the beholder. It is often thought that moral realism fails because it requires that moral truths exist independent of minds (it doesnt). Indeed, this worry partly explains humanitys enduring attachment to religion, for many people believe that unless we keep our moral intuitions pegged to the gold standard of Gods law, we cannot say that anyone is ever right or wrong in objective terms.


Consider the phenomenon of honor killing. Throughout much of the Muslim world at this moment, women are thought to dishonor their families by refusing to enter into an arranged marriage, seeking a divorce, committing adulteryor even by getting raped. Women in these situations are often murdered by their fathers, husbands, or brothers, sometimes with the collaboration of other women. Is honor killing wrong? I have no doubt that it is. But is it really wrong?


There seems to be no question that we are wired in such a way that love is more conducive to happiness than are hate, fear, and shame. If this is true, honor killing would be wrong even if a majority of human beings agreed that it was right. It would be wrong because this practice (along with the intentions that give rise to it) reliably diminishes human happiness: It creates immense suffering for women and girls; it conditions men to feel that their personal dignity is predicated on something it need not be predicated on; it deranges the relationships between men and women, making them far less loving and compassionate (and therefore a lesser source of happiness) than they might otherwise be. While these are claims about human subjectivity, they are also, at bottom, objective claims about the real foundations of human happiness.


All of this implies, of course, that morality is a potential branch of scientific inquirynot merely that science will one day describe our moral judgments at the level of the brain but that science may one day be able to tell us what is good (that is, it will tell us which psychological intentions and social practices are truly conducive to the deepest happiness).


Because I believe that moral truths transcend the contingencies of culture, I think that human beings will eventually converge in their moral judgments. I am painfully aware, however, that we live in a world where Muslims riot by the hundreds of thousands over cartoons, where Catholics oppose condom use in villages decimated by AIDS, and where the only moral judgment that seems guaranteed to unite the better part of humanity at this moment is that homosexuality is wrong. Which is to say that I am here celebrating our moral progress while being convinced that billions of my neighbors are profoundly confused about good and evil. I may be a bigger optimist than I thought.
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Paradoxically, one of the biggest reasons for being optimistic is that there are systemic flaws in the reported worldview. Certain types of news (for example, dramatic disasters and terrorist actions) are significantly overreported, others (such as scientific progress and meaningful statistical surveys of the state of the world) are significantly underreported. Although this imbalance leads to major problemssuch as distortion of rational public policy and a perpetual gnawing fear of apocalypseit is also reason to be optimistic. Once you realize youre being brainwashed to believe that things are worse than they are, you can, with a little courage, step out into the sunshine.


How does the deception take place?


The problem starts with a deep human psychological response. Were wired to react more strongly to dramatic stories than to abstract facts. One can readily imagine possible historical and Darwinian reasons why this might be so. The news that an invader has just set fire to a hut in your village demands immediate response. Genes promoting equanimity in such circumstances would have burned up long ago.


Although our village is now global, we still instinctively react the same way. Spectacle, death, and gore. We lap it up. Layer on top of that a media economy driven by competition for attention, and the problem is magnified. Over the years, media owners have proved to their complete satisfaction that the stories that attract large audiences are the simple human dramas. ROTTWEILER SAVAGES BABY is a bigger story than POVERTY PERCENTAGE FALLS, even though the latter is a story about better lives for millions.


Today our media can source news from 190 countries and 6 billion people. Therefore you can be certain that every single day there will be word of spectacularly horrifying things happening somewhere. And should you get bored of reading about bombs, fires, and wars, why not see them breaking live on cable TV twenty-four/seven, with ever more intimate pictures and emotional responses. Meta-level reporting doesnt get much of a look-in.


So, for example, the publication of a report last year by the University of British Columbias Human Security Center received little attention, despite the fact that it concluded that the numbers of armed conflicts in the world had fallen 40 percent in little over a decade and that the number of fatalities per conflict had also fallen. Think about that. The entire news agenda for a decade, received as endless tales of wars, massacres, and bombings, actually missed the key point. Things are getting better. If you believe Robert Wrights optimistic view of human history as articulated in his Nonzero: The Logic of Human Destiny (2000), this improvement is part of a long-term (and admittedly volatile) trend in which cooperation eventually trumps conflict. The percentage of males estimated to have died in violence in hunter-gatherer societies? Approximately 30 percent. The percentage of males who died violently in the 20th century complete with two world wars and a couple of nukes? Approximately 1 percent. Trends for violent deaths so far in the 21st century? Falling. Sharply.


In fact, most meta-level reporting of trends shows a world that is getting better. We live longer, in cleaner environments; we are healthier; we have access to goods and experiences that kings of old could never have dreamed of. If that doesnt make us happier, we have no one to blame but ourselvesoh, and the media lackeys who continue to feed us the woeful litany we subconsciously crave.
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A few years ago, I wrote a short book entitled Our Final Century? I guessed that, taking all risks into account, there was only a 50-percent chance that civilization would get through to 2100 without a disastrous setbacka far from cheerful conclusion. However, I was surprised by the way my colleagues reacted to the book. Many thought a catastrophe was even more likely than I did and regarded me as an optimist. I stand by this optimism.


There are indeed powerful grounds for being a techno-optimist. For most people in most nations, theres never been a better time to be alive. The innovations that drive economic advanceinformation technology, biotech, and nanotechcan boost the developing as well as the developed world. Were becoming embedded in a cyberspace that can link anyone, anywhere, to all the worlds information and cultureand to every other person on the planet. Creativity in science and the arts is open to hugely more people than in the past. Twenty-first-century technologies will offer lifestyles that are environmentally benigninvolving lower demands on energy or resources than what wed consider constituted a good life today. And we could readily raise the fundswere there the political willto lift the worlds 2 billion most deprived people from their extreme poverty.


Later in this century, mind-enhancing drugs, genetics, and cyborg techniques may change human beings themselves. Thats something qualitatively new in recorded historyand it will pose novel ethical conundrums. Our species could be transformed and diversified (here on Earth and perhaps beyond) within just a few centuries.


The benefits of earlier technology werent achieved without taking riskswe owe modern aviation and modern surgery to many martyrs. But though plane crashes, boiler explosions, and the like were horrible, there was a limit to just how horriblea limit to their scale. In our increasingly interconnected world, where technology empowers us more than ever, were vulnerable to scary new risksevents of such catastrophic global consequences that its imprudent to ignore them even if their probability seems low.


One set of risks stems from humanitys collective impact. Our actions are transforming, even ravaging, the entire biosphereperhaps irreversiblythrough global warming and loss of biodiversity. Remedial action may come too late to prevent runaway climatic or environmental devastation. We also face vulnerabilities of a quite different kind, stemming from unintended consequences (or intended misuse) of ever more empowering bio-and cybertechnology. The global village will have its village idiots.


The risks are real, but by making the right collective choices we can alleviate all these hazards.


Among such choices, my number-one priority would be much-expanded research and development into a whole raft of techniques for storing energy and generating it by clean, or low-carbon, methods. The stakes are highthe world spends nearly $3 trillion per year on energy and its infrastructure. This effort can engage not just those in privileged technical environments in advanced countries but a far wider talent pool. Even if we discount climate change completely, the quest for clean energy is worthwhile on grounds of energy security, diversity, and efficiency.


This goal deserve a priority and commitment from governments akin to that accorded to the Manhattan Project or the Apollo moon landing. It should appeal to the idealistic youngindeed, I cant think of anything that would do more to attract the brightest and best of them into science than a strongly proclaimed commitment, from all technologically developed nations, to take a lead in providing clean and sustainable energy for the developing and the developed world.
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Some days I wake up optimistic, others not at all. When I am optimistic, I think that humans are increasingly realizing that rational thinking is better for them than irrational thinking. In the process, scientific thinking is growing in depth, abandoning a certain traditional superficiality, regaining contact with the rest of the culture, learning to deal with the full complexity of the human experience and the search for knowledge. Nonscientific thinking is still everywhere, but it is losing ground.


In the small world of academia, the senseless divide between science and the humanities is slowly evaporating. Intellectuals on both sides realize that the complexity of contemporary knowledge cannot be fully grasped unless we look at it all. A contemporary philosopher who ignores scientific thinking is disconnected from reality, but an increasing number of theoretical physicists are also realizing that to solve quantum gravity (for instance), we cannot avoid addressing foundational philosophical questions. And more and more scientists are coming out of the lab and speaking out.


When I am pessimistic, I think that history shows that human madness is with us to stay: war, greed for more power and more riches, religion as the depository of ultimate truth, fear of those different from us. I see all this madness solidly in control of the planets affairs.



When I am optimistic, I think that the past was worse: We are definitely moving toward a better and more reasonable world. There are countries today that have not started a war in decades, and in fact these countries are the majority. This is something new in the history of the world. The number of people who have realized how much of religious belief is nonsensical continues to grow, and no doubt this will help decrease belligerency and intolerance.


There is progress on the religious front, too. In a recent interview on CNN, the Dalai Lama was asked how it feels to be the leader of a major religion in a secular world. He smiled and answered that he was happy to see that the modern world had a rich secular spiritual life. A secular spiritual life, he explained, is a life that is rich intellectually as well as emotionally. The next question was whether he really believed he was the Dalai Lama, the reincarnation of previous Dalai Lamas. This time he laughed and answered, Of course I am the Dalai Lama. But to be the reincarnation of previous lamas, he continued, did not mean to be them, it meant to continue something they had been developing. Not all our major religious leaders are so reasonable. But if one of them can be, can we not hope, at least in our optimistic moments, that others will follow?


Twenty-six centuries have lapsed since Anaximander suggested that rain is not sent by Zeus but is water evaporated by the sun and carried by the wind. The battle to realize that the scientific method of representing knowledge and the science-minded mode of thinking is deeper, richer, and better for us than any God is still ongoing, but by no means is it lost, as it often seems.
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Im so optimistic that I expect to live to see the evaporation of the powerful mystique of religion. In about twenty-five years, almost all religions will have evolved into very different phenomena, so much so that in most quarters religion will no longer command the awe it does today. Of course, many peopleperhaps a majority of people in the worldwill still cling to their religion with the sort of passion that can fuel violence and other intolerant and reprehensible behavior. But the rest of the world will see this behavior for what it is and learn to work around it until it subsides, as it surely will. Thats the good news.


The bad news is that we will need every morsel of this reasonable attitude to deal in an effective way with such complex global problems as climate change, increasing scarcity of fresh water, and economic inequality. It will be touch and go, and in my pessimistic mood I think Sir Martin Rees may be right: Some disaffected religious (or political) group may unleash a biological or nuclear catastrophe that forecloses all our good efforts. But I do think we have the resources and the knowledge to forestall such calamities, if we are vigilant.


Recall that only fifty years ago smoking was a high-status activity, and it was considered rude to ask somebody to stop smoking in ones presence. Today weve learned that we shouldnt make the mistake of trying to prohibit smoking altogether, and so we still have plenty of cigarettes and smokers, but we have certainly contained the noxious aspects within acceptable boundaries. Smoking is no longer cool, and the day will come when religion is, first, a take-it-or-leave-it choice and later no longer coolexcept in its socially valuable forms, where it will be one type of allegiance among many. Will those descendant institutions still be religions, or will religions have thereby morphed themselves into extinction? It all depends on what you think the defining elements of religion are. Are dinosaurs extinct, or do their lineages live on as birds?


Why am I confident that this metamorphosis of religion will happen? Mainly because of the asymmetry in the information explosion. With the worldwide spread of information technology (not just the Internet but cell phones and portable radios and television), it is no longer feasible for guardians of religious traditions to protect their young from exposure to the kinds of facts (and, yes, of course, misinformation and junk of every genre) that gently, irresistibly undermine the mindsets requisite for religious fanaticism and intolerance. The religious fervor of today is a last, desperate attempt by our generation to block the eyes and ears of the coming generations, and it isnt working. For every well-publicized victorythe inundation of the Bush administration with evangelicals, the nations growing number of homeschoolers, the rise of radical Islam, the much exaggerated rebound of religion in Russia following the collapse of the Soviet Union, to take the most obvious casesthere are many less dramatic defeats, as young people quietly walk away from the faith of their parents and grandparents. That trend will continue, especially when young people come to know how many of their peers are making this low-profile choice. Around the world, the category of not religious is growing faster than the Mormons, faster than the evangelicals, faster even than Islam, whose growth is due almost entirely to fecundity, not conversion, and is bound to level off soon.


Those who are secular can encourage their children to drink from the well of knowledge wherever it leads them, confident that only a small percentage will rebel against their secular upbringing and turn to one religion or another. Cults will rise and fall, as they do today and have done for millennia, but only those that can metamorphose into socially benign organizations will flourish. Many religions have already made the transition, quietly de-emphasizing the irrational elements in their heritages, abandoning the xenophobic and sexist prohibitions of their recent past, and turning their attention from doctrinal purity to moral effectiveness. The fact that these adapting religions are scorned as former religions by the diehard purists shows how brittle the objects of their desperate allegiance have become. As the world informs itself about these transitions, those who are devout in the old-fashioned way will have to work around the clock to provide attractions, distractionsand guilt tripsto hold the attention and allegiance of their children. They will not succeed, and it will not be a painless transition. Families will be torn apart, and generations will accuse each other of disloyalty and worse: The young will be appalled by their discovery of the deliberate misrepresentations of their elders, and their elders will feel abandoned and betrayed by their descendants. We must not underestimate the anguish that these cultural transformations will engender, and we should try to anticipate the main effects and be ready to provide relief and hope for those who are afflicted.



I think the main problem we face today is overreaction, making martyrs out of people who desperately want to become martyrs. What it will take is patience, good information, and a steady demand for universal education about the worlds religions. This will favor the evolution of avirulent forms of religion, which we can all welcome as continuing parts of our planets cultural heritage. Eventually the truth will set us free.
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Im not actually optimistic about anything very much, but its clear that if civilization is to survive we need a proper scientific understanding of irrationality in general and religion in particular. To be optimistic about that is a precondition for optimism about anything else. What might such an understanding look like?


To begin with, it would be naturalistic and empirical. It would not start from definitions of religion or faith but from a careful study, in the spirit of William James, of how religious people actually behave and believe. What would be found, again in a Jamesian spirit, is that there are varieties of religious behavior, as there are varieties of religious experience. We would need to know how these experiences are related to one another and to those experiences not described as religious. It may well be that religion is a concept no more useful than phlogiston.


It would take seriously Dan Dennetts distinction between beliefs and opinionsmore seriously, I think, than he sometimes does himself. A belief, in Dennetts sense, is a kind of propensity to behave as if certain things were true. It need not be conscious. The kind of conscious, articulable propositions about the world which most people mean by belief he calls opinion.


In this sense, an inquiry into religious belief would be distinct from an inquiry into religious opinions: Religious belief would involve the largely unconscious mechanisms that lead people to behave superstitiously or reverently or with a disdain for heretics; religious opinions would be the reasons they give for this behavior. We need to understand both. It may be that the opinions of the religious correspond to their beliefs, but that is something to be established in every case by empirical inquiry. Its obvious that in most cases they dont. Intellectuals are supposed to be motivated by their opinions; some of them actually are. But all of us are motivated by our beliefs and prejudices.


In particular, such an inquiry would be careful about what counts as evidence. A friend of mine who does consciousness research once said sourly that the problem with the brain is that if you go looking for something in there, youre very liable to find it. Similarly, if you go looking for some particular quality in religious belief, you are likely to find it there. The problem is that you are very likely to find its opposite as well. Whats needed to solve the problem is the distinctly scientific attitude that takes disconfirming evidence seriously and doesnt respond to it by simply repeating the confirming evidence. That is lacking in most atheist propaganda: Even the stuff that comes from scientistsespecially the stuff that comes from some scientistscompletely ignores disconfirming evidence about religion.


Last winter I saw On Religion, a play by the British atheist philosopher A. C. Grayling, which is an excellent dramatization of some of these issues. The atheist character, a woman lecturer, recounts the story of a scientist
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