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“On the Future, by a leading senior scientist and written in a charming and crystalline style, provides the kind of wisdom humanity most needs to make our way on through the twenty-first century.”

—EDWARD O. WILSON, professor emeritus, Harvard University

“Curious about the future? Here, one of the world’s most eminent scientists takes you through what will happen and why. On the Future is excellent!”

—ERIC SCHMIDT, former executive chairman of Google

“From climate change to biotech to artificial intelligence, science sits at the center of nearly all decisions that civilization confronts to assure its own survival. Martin Rees has created a primer on these issues, and what we can do about them, so that the next generation will think of us not as reckless custodians of their inheritance, but as brilliant shepherds of their birthright.”

—NEIL DEGRASSE TYSON, coauthor of Welcome to the Universe

“Martin Rees offers a compelling vision of our future— on Earth and in space.”

—ELON MUSK, founder, CEO, and CTO of SpaceX and cofounder and CEO of Tesla Motors

“Prophecy may be a lost art, but I can think of no better way to envision what lies ahead than this book—a multidimensional meditation by one of our most distinguished and wise scientific minds on where we are headed and what we can do to right the ship of our civilization. In a time when it is hard to find a dream of the future that is not dystopian, Martin Rees sees and writes with rigor, clarity, and hope.”

—ANN DRUYAN, writer, producer, and director of Cosmos

“In clear and simple prose, Martin Rees lays bare the catastrophic dangers now facing humanity: nuclear, biotech, cyber, and climate. Modern science, he says, created these dangers but still provides the only path forward. A real wake-up call.”

—JERRY BROWN, governor of California

“On the Future is a very important book that should be widely read and acted upon. Martin Rees combines his deep scientific insights and compassion for humanity’s welfare to address, in clear and elegant prose, the major issues facing human civilization today, some of which are not now commonly considered. Whether or not you agree with all the points he makes, you must take them very seriously indeed.”

—ROGER PENROSE, Nobel Prize–winning physicist

“An engaging analysis of the most important issues facing the world, sprinkled with insight and suffused with wisdom and humanity.”

—STEVEN PINKER, author of Enlightenment Now

“Are we heading for a utopian or dystopian future? Martin Rees believes it’s down to us. But the one thing we must not do is put the brakes on technology. Science, applied wisely, offers humanity a bright future, but we must act now. In this visionary book, and despite his many fears, Rees adopts a refreshing and cautiously optimistic tone.”

—JIM AL-KHALILI, author of Paradox: The Nine Greatest Enigmas in Physics

“A breathtaking journey through thrilling advances in science and technology that may address society’s most vexing challenges, On the Future is ideal reading for all citizens of the twenty-first century.”

—MARCIA K. MCNUTT, president of the National Academy of Sciences

“What if we got one of the smartest people alive to figure the odds on how we might be able to survive our ability to do ourselves in? We have that person in Martin Rees, and his thoughtful answers in this book.”

—ALAN ALDA
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PREFACE TO THE PAPERBACK EDITION


WHEN THIS BOOK FIRST APPEARED IN HARDCOVER, COVID-19 had not yet struck the world. Now we have endured a ‘plague year’, and it remains unclear when, or indeed if, the world will revert to anything close to its ‘old normal’. The ‘global spasm’ that we have collectively experienced—a spasm that is, at the time of this writing, far from over—has surfaced two contrasting strands of thought, which are explored further in this book. The first is a gloomy perception: because our entire world is so interconnected, a catastrophe in any region can cascade globally, making our society vulnerable to breakdowns. The second is the happier awareness that well-directed, internationally deployed science and technology can offer salvation. Experiencing these two conflicting mindsets raises the question, What do we do now?

This book is about the future. Young people today can expect to live to the end of the century. The rest of us will, we hope, live through some, perhaps even most, of it. Regardless of how old we are and our personal fates, we surely want our descendants to survive and thrive beyond our lifespans. So, how can we ensure that this century will be a benign one? I make the case that the flourishing of the world’s population depends on science and technology and how wisely it is deployed. That wisdom needs to be in the hands of all of us. Our experiences over the past year show clearly that our chances of survival are enhanced by policies that are informed by the best medical and social science.

I am a scientist, a citizen, and a worried member of the human race—I write from all of these perspectives in this book. However, I also write as someone who cares deeply about what younger readers can and will do to survive the century stretching ahead of them. The more aware and engaged they are about long-term and global issues, the more optimistic we can all be.

Nobody could have confidently predicted a pandemic in this particular year. But, for reasons I discuss in the book, there were good reasons to expect intermittent pandemics—and to prepare for them. Indeed their likelihood was rising year by year. Moreover, as I argue in the chapters to follow, the impact of modern pandemics differs from ‘plagues’ of the past. A modern pandemic has the inherent potential to spread faster around the world, and to cause far worse societal breakdown. For perspective, European villages in the fourteenth century continued to function even when the Black Death halved their populations. In contrast, the social fabric today is vulnerable to serious disruption as soon as hospitals are overwhelmed—which can occur before fatalities rise even as high as 1 percent of the population. If 1 percent seems low to you, keep in mind that the COVID-19 fatality figure for the United States and the United Kingdom is currently (at the time of this writing) about 0.3 percent.

In the first few years of the 2000s, some countries in the Far East experienced an outbreak of SARS, another type of coronavirus. Consequently, these countries had better plans in place to handle the emergence of COVID-19. The United Kingdom and United States had no such outbreak; our last big pandemic was the so-called Spanish flu in 1918. As a result, the UK government had put in place a detailed plan for how to respond to a new pandemic flu but had no such plans outlined for fighting other diseases. It did not envision that it might be hard to develop vaccines—nor that lockdowns, isolation, and protective clothing would be needed on the scale of an entire nation. One could easily make the argument—and many besides me have done and will do so—that it did not need to be that way. It is a false economy for the world not to explore potentially catastrophic scenarios, not to take action to minimise their probability. We are global citizens, facing global risks, and our century requires global awareness, planning, and cooperation. Let’s hope that, when this crisis has passed, nations will have learned from them and realize that there is a case for paying, as it were, a higher insurance premium, to ensure that we are better prepared.

All this said, our response to COVID-19 should not be simply to improve our planning for new coronaviruses and leave it at that. This would be a huge mistake. We would once again be putting all our efforts into preparing to fight the battle just past rather than the next one, which likely will be very different. We are currently in denial about a whole raft of newly emergent threats to our interconnected world that could be devastating. There are other scenarios—a massive cyber-attack, an episode of bio-error or bioterror, a cascading failure of crucial infrastructure, or an accidental nuclear war—the likelihood and impact of which are rising year by year. If this seems like scaremongering to you, I hope you will keep in mind how likely you thought the current pandemic was prior to 2020. In addition, some natural events—earthquakes, asteroids, and solar flares—have an unchanging annual probability which is unaffected by humans, but their economic and human costs are exacerbated as populations grow and global infrastructure becomes simultaneously more valuable and vulnerable. So, the reality is that we need to worry about them more than previous generations did.

Unlike COVID-19, potentially catastrophic environmental crises—such as runaway climate change or the extinction of many species—are slowly emergent, and as a result, they may not lead to widespread public pressure for urgent action. Our predicament parallels that of a frog in a gradually warming pot who fails to respond until it is too late to save itself. Let’s hope that our experience with COVID-19 proves to be a wake-up call and lends urgency to global efforts to achieve ‘net zero’ carbon emissions by 2050 and to sustain biodiversity. There are encouraging signs that the business and finance sectors seemingly recognize these challenges now. Indeed, 2021 is a crucial year for the world’s nations to engage with them. Six years after the 2015 Paris Climate Conference, COP26 (the twenty-sixth UN Climate Change Conference of the Parties, to be held in Glasgow in late 2021) will be an opportunity to strengthen pledges to cut CO2 emissions. In the same year, there is also a crucial UN Convention on Biological Diversity in Kunming, China. If talks at these conferences and beyond fail to trigger effective action, it needs little imagination to contemplate a societal or ecological collapse that would be a truly global setback. This setback could be temporary. On the other hand, it could cascade and spread so devastatingly (and entail so much environmental or genetic degradation) that the survivors could never regenerate a civilisation at the present level.

What happens during this century—how we address the existential problems facing us—will resonate for thousands of years. The stakes are higher than ever before. Yet we do have cause to be technological optimists. Science and technology can, as mentioned, be our salvation. We have seen this past year how advances in immunology enabled the ‘turbocharged’ development of multiple and highly effective coronavirus vaccines. Other technologies have helped, too. We could not have coped as well with months of lockdown had it not been for ubiquitous information technology (IT) and the robustness of the internet. Indeed, after this radical disruption to our previous patterns of life, we are unlikely to surrender our immersion in the virtual world and fully revert to traditional patterns of work and leisure. The experience has also heightened our collective awareness of the huge inequalities that exist, both within and between countries. More specifically, it has brought into sharp relief our dependence on essential and highly stressed workers who deserve higher rewards and security than they are currently accorded—an awareness that could have a positive influence on how nations respond to the impact of globalisation and AI on the labour market.

If we channel scientific and technological expertise into benignly directed innovations, there seems to be no scientific impediment to achieving a sustainable world beyond 2050. Imagine a world in which the developing countries have narrowed the gap with the developed, and all are in a position to benefit from further advances that could have as great and widespread an impact as IT has had in the past decade. This vision of the future may seem idealistic—but the point I want to make in this book is that this future is possible to achieve. However, the intractable politics and sociology—the gap between potentialities and what actually happens—engenders pessimism. Will richer countries recognise that it is in their self-interests for the developing world to prosper, sharing fully in the benefits of globalisation? Can nations sustain effective but non-repressive governance in the face of threats from small groups with high-tech expertise? Can the focus of our personal sympathies become more broadly international? And, above all, can our institutions prioritise projects that are long term from a political perspective, even if they constitute a mere instant in the history of our planet?

If we did not have an opportunity to learn this harsh lesson before, the pandemic of the past year has certainly taught us that there is a clear trade-off between resilience and cost-saving. Politicians have incentives to prepare for localized floods, terrorist acts, and other hazards that are more likely to materialise within a given political cycle. But they have less incentive to prepare for events that are unfamiliar and global—even for high consequence/low probability events that are so devastating that one occurrence is too many. World investment in early planning and preparedness can significantly mitigate these risks and costs. Sums of more than $20 trillion are cited as the financial cost, over the next five years, of COVID-19—and that leaves out the human cost of the millions that have been killed and the even larger number whose lives will be blighted by persistent ‘long COVID’. In retrospect, does it not seem prudent to spend, worldwide, several hundred billion dollars to prepare for and mitigate such risks?

On a more local level, we can expect that manufacturers will be less willing to depend on supply chains spanning the world, where a single link can disrupt production. Hospitals will deem it prudent rather than wasteful to maintain spare capacity in intensive care wards. However, the threats and challenges facing us—not just pandemics, but potential shortages of food, water, and natural resources, as well as transitioning to low-carbon energy—cannot be solved by individual people, businesses, or even countries. Nor can the regulation of potentially threatening technological innovations, especially those spearheaded by globe-spanning commercial conglomerates, be addressed by just one nation. As we focus on the longer-term threats and challenges the world faces, we will have to create new institutions that help us cooperate, collaborate, and regulate our global community. We will need to address the question of whether, in a ‘new world order’, nations will need to yield more sovereignty to new organizations along the lines of the World Health Organization (WHO), International Atomic Energy Agency (IAEA), or similar bodies.

Science and ever more powerful technologies—bio, cyber, and AI—can open up a benign future, if they are deployed wisely and humanely. That is a key theme of this book. We need to build up a strong global community of individuals who care about the future and advocate long-term planning to maximize human flourishing. COVID-19 has brought the government’s science advisors to public prominence. But, except in emergencies like the present one, these ‘backroom’ specialists—and I’ve known many of them—have frustratingly limited influence. And individual concerned citizens have even less impact unless they can muster a collective voice. In recent years, the disparate quartet of David Attenborough, Pope Francis, Bill Gates, and Greta Thunberg have massively influenced voters towards long-term thinking. But we can all enhance our leverage on our fellow citizens—by communicating science via public speaking and writing, involvement with NGOs, and by supporting campaigns led by charismatic individuals. We can encourage, advise, and hope that politicians will make wise decisions—but recognize that they will seldom do so unless they are confident that enough voters care about how the long-term future unfolds.

Let us hope that the COVID-19 crisis will shift mindsets towards a greater awareness that ‘we are all in this together’—and that the thoughts in this book will motivate concerned citizens to narrow the gap between the way things are and the way they could be in a fairer world. The older generation should strive to be ‘good ancestors’ and embrace the campaigning of the young. There are a few rare times when there seems to be a special motivation to work together, across nations, across generations, for the benefit of humanity. This certainly feels like one of those times.
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The themes of this book have evolved and clarified through lectures for varied audiences, including the 2010 BBC Reith Lectures, published as From Here to Infinity (Martin Rees, From Here to Infinity: Scientific Horizons [London: Profile Books, 2011; New York: W. W. Norton, 2012]). I’m therefore grateful for the feedback from listeners and readers. And I acknowledge with special gratitude the input (knowing or unknowing) from friends and colleagues with specialised expertise, who are not specifically quoted in the text. Among them are (alphabetically) Partha Dasgupta, Stu Feldman, Ian Golden, Demis Hassabis, Hugh Hunt, Charlie Kennel, David King, Seán Ó hÉigeartaigh, Catharine Rhodes, Richard Roberts, Eric Schmidt, and Julius Weitzdorfer.

I am specially grateful to Ingrid Gnerlich of Princeton University Press for instigating the book, and for her advice while I was writing it. I’m also grateful to Dawn Hall for the copyediting, to Julie Shawvan for the index, to Chris Ferrante for the text design, and to Jill Harris, Sara Henning-Stout, Alison Kalett, Debra Liese, Donna Liese, Arthur Werneck, Kimberley Williams, Beth Gianfagna, and Carrie Hudak from the Press for their efficiency in seeing the book through the publishing process.
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