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Introduction


You, the reader, are fortunate. In all of human history, now is the best time to be alive. Poverty is the lowest it has ever been; life expectancy the highest. Terrible diseases, such as smallpox and polio, have been eradicated. We can measure the pace of human progress since the agricultural revolution of ten thousand years ago, accelerating through later developments such as the Renaissance, the invention of printing, and the scientific and industrial revolutions. The dissemination of ideas and living in communities and then cities have driven this change. The invention of computers in the mid-20th century has now given each one of us almost all human knowledge at our fingertips; we’re able to share ideas instantly with large networks of friends or colleagues – we’ve never been more connected.


Have we picked all of the ripe fruit of progress, meaning the gains will start to run out or even dissipate as society regresses? Does humanity even have a future? One difference from our past is that we’ve created the means to destroy ourselves. This
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is one of the daunting obstacles to overcome, but humans have demonstrated unparalleled ingenuity in this respect to date and if we look ahead and plan properly, there is every reason to believe we can advance far into a future filled with wonders. Consider this book an optimist’s guide to that future, but one tinged with realism to allow that sunny outlook to bear fruit.


L.P. Hartley’s The Go-Between opens with the line, ‘The past is a foreign country; they do things differently there.’ We must look to the future as our new homeland. This may seem difficult when the pace of change appears ever faster, when the trusted foundations that for most of our lives have anchored our homes and workplaces are found to have been made of sand, and as the great industrial monoliths of the past crumble, and entirely new unimagined entities rise from the rubble. But the future can be a welcoming place to those who embrace it, and better for humanity than any era that has gone before. In reading these pages I hope you will want to become a citizen of the future.
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The future begins now


Everything we see is past. Light takes time to reach our eyes, whether that’s eight minutes from the Sun or just a nanosecond from the pages of this book. We cannot view the future the same way – it’s invisible to us. But we need to acknowledge that the future is not some nebulous idea that begins twenty or one hundred years from now. Compared to when you began reading, you are already living in it.


We can view the past, but we cannot alter it. In contrast, the future is pure potential that humans can mould. Scientists map the four-dimensional canvas of space–time using light cones that show the areas of the future we are able to influence. We proceed there at a rate of one second per second. It’s important not to become decoupled from the latest developments by ‘future shock’ – that we do not become daunted by the seemingly inexorable pace of progress. Recognizing that the future starts now will help us live successfully within it and take part in shaping its direction.
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The four-dimensional canvas of space–time, showing the future light cone humans can influence.
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Early visionaries


Predicting the future has come a long way since the


Oracle at Delphi. In the 17th century, Robert Boyle listed 24 projects for science, including the likes of organ transplantation and permanent artificial lighting. In 1935, electronics pioneer Nikola Tesla wrote, ‘In the twenty-first century the robot will take the place which slave labour occupied in ancient civilization.’ Arthur C. Clarke foresaw the communications satellite in 1945 and the cell phone in 1976, while New York’s World Fair of 1964 and its Progressland exhibit prompted an essay from Isaac Asimov looking fifty years ahead and anticipating driverless cars. But predicting the future isn’t always so successful and many have missed the target. Clarke also anticipated bioengineering monkeys to provide a race of slave labour, while Asimov’s essay expected cities spread across the ocean floor and on the Moon. One reason futurologists struggle to predict the future is that they fail to foresee disruptive changes that create a new technological landscape, such as the emergence of virtual humans (see page 292).
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‘The World of Tomorrow’. World’s fairs have always invited speculation on the technology of the future.
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Utopias and dystopias


Man for all seasons, Sir Thomas More, published Utopia in 1516 (the title is a Greek pun sounding like both ‘good place’ and ‘no place’). It depicts a supposedly idyllic fictional island republic that is antiwar, provides universal education and has no lawyers. But to show how views change over five hundred years, every household has two slaves, sex before marriage is punished by enslavement, euthanasia is encouraged and atheism thought immoral. In George Orwell’s dystopian Nineteen Eighty-Four (written in 1948), mass surveillance means citizens do not know when their movements are being tracked or conversations listened to. Yet in the present most of the population embraces this happening through voluntarily acquired technology. For many of today’s futurists, utopia looks similar to the civilization of Iain M. Banks’s Culture novels in which humans and superintelligent ‘minds’ coexist and cooperate, hedonism fuelled by recreational drugs is rife and regular consciousness backups make people effectively immortal. If humanity exists millennia hence, all we can be certain of is that visions of utopia and dystopia will be very different still.
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A woodcut of More’s Island of Utopia, 1518.
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How we predict the future


To predict the future state of a system, scientists build a computer model and program how they believe its various elements interact. Initial conditions are input and this ‘dynamic system’ is run forwards through time. But weather forecasting exposes an unexpected effect of dynamic systems where the future cannot be accurately known. Some of the world’s largest supercomputers are devoted to this, yet only look 7 to 10 days in advance – not due to their lack of processing power, but because of chaos theory’s butterfly effect. Models are run many times in what are known as ‘Monte Carlo simulations’, a Bayesian statistics technique (see page 118) that forecasts different possible futures; a meteorologist then looks for similarities to see what’s most likely. It’s considerably easier to predict the climate in 15 years than the weather in 15 days. That’s partly because long-term trends outweigh short-term effects, but much-longer-term predictions become harder again as they rely on anticipating future disruptions, such as brain uploading (see page 276) or The Singularity (see page 316).
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Why we predict the future


The axis of Stonehenge, in the United Kingdom, is perfectly aligned so that the Sun sets over it on the winter solstice, informing ancient forecasters of the shortest day. Knowing what is to come has helped humanity even before recorded history. Those early builders were mostly passive observers of the cycles of nature. Nowadays we forecast the future because we want to shape it. Buying extra of a material about to become scarce may help a corporation protect its supply chain or make more profit. Knowing the global temperature will rise by more than 2°C (3.6°F) by the end of the century unless we reduce carbon emissions is a good incentive to cut them. Predicting future population demographics may be another reason, but be wary. Given the Japanese population will become very elderly by the second half of this century, should the government encourage immigration or incentivize higher birthrates? Disruptive technology such as artificial intelligence (AI) might generate ample wealth to provide for the elderly, while a new generation of robots may be better equipped to care for them (see page 250).
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Japanese population pyramid for 2005 and projection for 2065.









[image: image]





Long-term thinking


Asked whether it is better to perform one action that saves a single life, or a second action that saves a billion humans, most people would think the latter is preferable. But what if the one life is in the present and the billion in the far future? There is a moral argument for thinking about the future in the same terms as the present.


In a paper entitled ‘Astronomical waste: the opportunity cost of delayed technological development’, Swedish philosopher


Nick Bostrom argues that for every year that development of advanced technologies and the sustainable colonization of space is delayed, there is an extremely large price to pay in the value of good lives that would have been worth living, but whose potential has been snuffed out. Both the Effective Altruism movement and the 80,000 Hours organization have embraced this idea, believing that maximizing the overall human good throughout time should be the moral imperative of our age. Ensuring humanity has a long-term future is seen as pivotal to this endeavour.


18 THE FUTURE BEGINS NOW









[image: image]





The trolley bus dilemma: do we allow death and suffering in the present in exchange for trillions of additional better lives in the future?
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The pace of progress


Is the pace of progress increasing? By most measures, the answer is yes. Little materially would alter during an entire human lifetime until the Industrial Revolution. According to German economist Max Roser, since the effects began to be felt around 1800, infant mortality has fallen from 45% to below 5%. In the same period the percentage of people in extreme poverty has gone from 90% to under 10%. Just one lifetime ago, in 1945, global average life expectancy was 45 years – by 2018 it had reached 72. More people living closer together in cities made it easier to exchange ideas. Technology began the Industrial Revolution and new technologies have become synonymous with modern progress. Moore’s law (see page 108), the doubling of computing power roughly every


18 months since the 1960s, is the engine of ever-quickening change. Looking ahead, many predict a coming technological ‘Singularity’ (see page 316) that will see a new step change, accelerating technology by many more orders of magnitude than the change wrought by the Industrial Revolution.
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The Industrial Revolution heralded a step change in economic growth, bringing disruptive technologies such as the steam engine and the spinning jenny.
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Future shock


In their 1970 book Future Shock, Alvin and Heidi Toffler likened the rapid pace of change to the disorientating effects of culture shock. Unless we learn to control the rate of change, they believe we are doomed to a massive adaptational breakdown. In the posthumously published The Salmon of Doubt, Douglas Adams classified future shock in terms of age, noting that ‘Anything that is in the world when you’re born is normal and ordinary and is just a natural part of the way the world works.’ The Hitchhiker’s Guide to the Galaxy creator also highlights how difficult it is to adapt to new technologies when older, but identifies a sweet spot in which, if you are engaged with future ideas and technologies, then not only can they be exciting, but you can probably get a career in them.


Many people are working in jobs that didn’t exist 20 or even 10 years ago. In a decade or two the same will still be true. The secret to countering future shock is to keep abreast of new developments, even as we age.
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The new futurists


Modern futurists have formed organizations expressly working towards ensuring that humanity has a future, and then trying to maximize overall long-term potential. Notable examples are the Future of Humanity Institute at Oxford, the Centre for the Study of Existential Risk at Cambridge, MIT’s Future of Life Institute and the Machine Intelligence Research Institute based in Berkeley. Future-facing philanthropists help provide funding for these endeavours, either directly or through bodies such as San Francisco’s Open Philanthropy Project.


In our lifetimes we expect to work for around 80,000 hours, hence the name of the 80,000 Hours organization (see page 18). This gives tailored advice to individuals in order to maximize the potential future good through their careers, such as working in AI safety research or becoming a ‘China specialist’ in their field. Citizens of the future have no mechanisms for repaying those in the present for undertaking this work; it is an act of selflessness unless we are considering our genetic descendants.
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An annual AI developer conference hosted by Chinese AI company Baidu. The firm has joined Silicon Valley’s Partnership for AI, allowing the possibility of future collaboration on AI safety.
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How we’ll live


Given that humans have seen centuries of astonishing progress, it’s reasonable to hope that life in the future will be better than life in the early 21st century. To maintain momentum, in 2015 the United Nations adopted 17 Sustainable Development Goals (SDGs) for 2030. They include ending poverty and hunger, and ensuring good health, well-being and education, as well as protecting the planet. The goals are being monitored closely, with a 2018 report showing progress was not as rapid as needed to reach the ambitious target.


As we go further into the 21st century transformations are likely to be significant. Populations will rise, Earth will warm, lifespans will stretch and humans will live permanently in space. The biggest changes will be the ones we can’t foresee – transformational inventions that completely disrupt the world as we know it. This is the definition of The Singularity (see page 316), the point at which artificial intelligence will change the way we live in ways our human intelligence is unable to comprehend.
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Family life


In richer nations over recent decades, fewer babies have been born, they’ve been born to older women, and the mothers have been less likely to be married. Children live at home for longer and grandparents play an increasing role in their development. There are more multi-family households and many adults now ‘live apart together’, enjoying a different balance of intimacy and autonomy. With same-sex marriage ever more accepted, households will continue to become more diverse.


In 2016, the first baby with three genetic parents was born in Mexico to Jordanian parents, helped by American scientists. The treatment removed a rare genetic disorder from the child’s DNA, but why stop there? California already allows up to four parents on a birth certificate. With several parents involved, different genetic attributes could be chosen from each to produce ‘designer’ babies using gene-editing techniques (see page 248). For far future children, the concept of specific parents may seem very old-fashioned.
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What is the future of the ‘nuclear family’?
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Sex and marriage


Across the West, the onset of puberty has fallen from 11 to as young as 7 in girls in two decades. Reasons are complex but obesity is a factor. Despite this, teenagers are having less sex – in the United States sexual activity fell 14% for girls and


22% for boys between 1990 and 2015. Teenage pregnancy rates seemed out of control in the United Kingdom in the early 2000s, but numbers more than halved between 1998 and 2016 as an unexpected consequence of social media, with virtual interactions replacing physical ones – a trend mirrored elsewhere. Marriage rates may be falling, but reports of the institution’s death have been exaggerated. In 2017, UK marriages averaged 12 years (the longest since 1972), divorce rates were at a 40-year low and a little over twice as many people got married as divorced. Same-sex marriages have strengthened the institution, the Netherlands allowing them in 2001, Britain (though not Northern Ireland) in 2014 and the United States in 2015. The trend towards liberalization continues with China likely to follow in the medium term. Yet even in 2018, homosexuality remained illegal in around 70 countries.
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Gender


Intersex babies have been born througout history, their gender not easily assigned as male or female. The nonassignment of a binary gender at birth has become a human rights issue with several international bodies calling for an end to clinical interventions on infants. In 2015 Malta became the first nation to outlaw nonconsensual modifications to sex characteristics. The 21st century has seen the rise of gender fluidity and a focus on transsexual rights. In 2018, the UK government still required a medical diagnosis of gender dysphoria (feeling your psychological identity to be different from your biological sex) in order to be legally recognized as other than your birth-assigned gender. Because few trans people applied, the idea of self-identifying without physical intervention was explored, but proved controversial among many in the feminist movement and remains unresolved. A post-gender future may be the natural consequence of a world in which same-sex relationships are no longer considered different to heterosexual relationships. In the future the controversy will be hard to understand.
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The future of work


The gig economy, a free-market system in which businesses contract workers for short-term engagements, was forecast by economist Ron Coase. Employees enjoy greater flexibility, while companies save on resources such as benefits, office space and training. Peer-to-peer transport company Uber is a classic example, and the future of work will see more instances of firms owning the infrastructure within which workers and consumers interact, while telepresence (see page 40) will bring more remote working. Technology promised more leisure time, but the working week in Europe continues to average 40 hours, with 47 hours in the US. Fears surrounding an AI-driven future include mass unemployment – the Royal Society states, ‘current AI technologies are best suited to “routine” tasks, albeit tasks including complex processes, while humans are more likely to remain dominant in unpredictable environments, or in spheres that require significant social intelligence’. Another possibility is improving the work–life balance, with work defining us all less. Key will be how to share the benefits of the greater wealth created by the AI revolution.
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The 40-hour working week was first adopted in the United States in 1940, with other countries following suit. Trade unions in the United Kingdom and Germany are actively campaigning for four-day weeks with full pay.
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Human-like robots


Osaka University’s Hiroshi Ishiguro believes the tendency to anthropomorphize robots will see a desire for more androids in the future. It is a trend that has been seen in Hanson Robotics’s human-like ‘Sophia’, modelled on movie star Audrey Hepburn. Sophia was debuted in 2016 and made a Champion of the UN Development Program the following year.


Though most future robots will look nothing like us, an obvious use for humanoid robots is sexual companionship (see page 64). Tactile robotic pets have been created for the elderly in Japan and more intense support may be offered by humanoids if the problems of the ‘uncanny valley’ can be overcome (see page 38). And while autopilots have been with us for a long time, Korean Pibot 2, released in 2016, is a physical humanoid autopilot with arms and legs to operate controls and the ability to liaise with air traffic control over the radio. The US Air Force is a fan, as it allows them to switch a human out of the cockpit without the need to modify their planes.
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Hiroshi Ishiguro has created a double of himself called Geminoid to test theories of human–robot interaction.









[image: image]





The uncanny valley


When French philosopher René Descartes lost daughter Francine to scarlet fever aged five, he is said to have constructed a lifelike clockwork replacement. In 1646, during an ocean voyage, sailors opened the casket containing the automaton, which sat up and spoke. In their revulsion they threw it overboard. This account foreshadows the ‘uncanny valley’ theory of Japanese roboticist Masahiro Mori, who hypothesized that our reaction to humanlike robots would shift from empathy to revulsion as they approach, but fail to reach, a lifelike human appearance. Only when a robot becomes indistinguishable from an organic human will we accept it. The implications are clear for future developers. Hollywood has a problem when animating lifelike characters, with movies such as The Polar Express criticized for featuring a ‘zombie train’ populated by ‘eerie’ or ‘creepy’ characters. Perhaps the concept of mind–body dualism is at play here – that the two are separate, albeit interactive, entities – and only if, or when, artificial general intelligences become conscious (see page 330) will androids become accepted.
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Accepting human-like robots


The ‘uncanny valley’, adapted from a graph devised by Masahiro Mori, with affinity on the vertical axis versus human likeness along the horiontal.
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Telepresence


Telepresence is being in a location, without actually being there. AI pioneer Marvin Minsky coined the term with Patrick Gunkel in 1980, likening it to teleportation (see page 380) by experiencing sensory input from a distant location. Having a physical avatar in another place allows richer interactions, and telepresence robots serve in a range of corporate, manufacturing and educational environments. In 2017, the American Natural History Museum and French Musée de la Grande Guerre each began experimenting with telepresence for those physically incapable of visiting with others. In the future, we’ll spend physical time each day with distant elderly relatives, the robot working as an assistant when not ‘possessed’ by a human. More advanced telepresence will allow users to affect the distant environment using robotic arms and haptic feedback. Further ahead, it could become increasingly tailored to individuals in the form of personal avatars. And through this technology, if we ourselves think the journey is unnecessarily dangerous or expensive, it would provide a means of ‘beaming up’ to a future moonbase (see page 344).
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Currently in development at Suitable Technologies, the BeamPro2 telepresence robot could help facilitate specialist consultations and patient visits irrespective of location.
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Mass unemployment


In the 19th century, ‘Luddites’ destroyed the new-fangled weaving machinery of the Industrial Revolution to protest at loss of employment or lowering of wages. The future will see similar resistance to change through technological progress.


A 2017 McKinsey Global Institute report forecasts 375 million jobs (and possibly up to 800 million) will be lost worldwide to automation through AI by 2030. The greater effects will happen in developed economies due to higher wages incentivizing automation. Forbes forecasts taxi drivers will start being replaced in the early 2020s with an end to most human freight drivers by 2025. All workers will need to adapt through additional education and to focus on activities that require greater social and emotional skills, creativity or high-level cognitive capabilities. The forecasts accept automation will also create jobs that do not yet exist, but given the dramatic changes, it will be imperative for governments to develop mechanisms that support workers through changing times.
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Universal basic income


According to economist Robin Hanson, our era is a ‘dream time’ – a blip in the history of humanity in which working humans are well paid. Until the Industrial Revolution, more than 80% of the world’s population existed on subsistence wages. Many economists argue that our future economy, driven by automation, will see a return to ultra-low wages – even though far more overall wealth will be generated globally by an army of robot workers guided by AI.


If governments can continue to tax the profits, it is proposed they keep citizens out of poverty by providing a universal basic income, a flat payment to everyone irrespective of need. If this sounds far-fetched, the Swiss held a referendum in 2016 to see if they should adopt this. While the proposal was only supported by 23% of voters, trials in Madhya Pradesh (India), Quatingha Velho (Brazil) and Rarieda (Kenya) have shown many benefits, such as specifically empowering women by lifting them out of poverty. As we progress further into this century, nations appear likely to adopt the idea.
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On 4th October 2013, Swiss campaigners for a universal basic income dumped eight million five-cent coins (one per inhabitant) in Bern’s Bundesplatz, to celebrate collecting more than 125,000 signatures to instigate a referendum.
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Cryptocurrencies


In 2008 ‘Satoshi Nakamoto’, whose identity remains unknown, devised Bitcoin, an encrypted digital currency independent of government. The system solved the problem of spending the same bitcoins more than once by creating a distributed open-source ledger, the blockchain (see page 86), and rewarding users for devoting the computer resources necessary to verify transactions – a process termed ‘mining’. The total number of bitcoins is limited mathematically – scarcity helping maintain value.
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Introduction

ou, the reader, are fortunate. In all of human history, now is

the best time to be alive. Poverty is the lowest it has ever
been; life expectancy the highest. Terrible diseases, such as
smallpox and polio, have been eradicated. We can measure the
pace of human progress since the agricultural revolution of ten
thousand years ago, accelerating through later developments
such as the Renaissance, the invention of printing, and the
scientific and industrial revolutions. The dissemination of ideas
and living in communities and then cities have driven this change.
The invention of computers in the mid-20th century has now
given each one of us almost all human knowledge at our fingertips;
we're able to share ideas instantly with large networks of friends
or colleagues —we've never been more connected.

Have we picked all of the ripe fruit of progress, meaning the
gains will start to run out or even dissipate as society regresses?
Does humanity even have a future? One difference from our

past is that we've created the means to destroy ourselves. This
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YOU ARE HERE

The four-dimensional canvas of space—time,
showing the future light cone humans can influence.
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is one of the daunting obstacles to overcome, but humans have
demonstrated unparalleled ingenuity in this respect to date
and if we look ahead and plan properly, there is every reason

to believe we can advance far into a future filled with wonders.
Consider this book an optimist’'s guide to that future, but one
tinged with realism to allow that sunny outlook to bear fruit.

L.P. Hartley’'s The Go-Between opens with the line, ‘The past is

a foreign country; they do things differently there! We must

ook to the future as our new homeland. This may seem difficult
when the pace of change appears ever faster, when the trusted
foundations that for most of our lives have anchored our homes
and workplaces are found to have been made of sand, and as
the great industrial monoliths of the past crumble, and entirely
new unimagined entities rise from the rubble. But the future can
be a welcoming place to those who embrace it, and better for
humanity than any era that has gone before. In reading these
pages | hope you will want to become a citizen of the future.
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The future begins now

E verything we see is past. Light takes time to reach our
eyes, whether that's eight minutes from the Sun or just
a nanosecond from the pages of this book. We cannot view
the future the same way — it's invisible to us. But we need to
acknowledge that the future is not some nebulous idea that
begins twenty or one hundred years from now. Compared to
when you began reading, you are already living in it.

We can view the past, but we cannot alter it. In contrast, the
future is pure potential that humans can mould. Scientists
map the four-dimensional canvas of space—time using light
cones that show the areas of the future we are able to
influence. We proceed there at a rate of one second per
second. It's important not to become decoupled from the
atest developments by ‘future shock’ — that we do not
become daunted by the seemingly inexorable pace of progress.
Recognizing that the future starts now will help us live
successfully within it and take part in shaping its direction.

8 THE FUTURE BEGINS NOW
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Sex and marriage

A cross the West, the onset of puberty has fallen from 11 to
as young as 7 in girls in two decades. Reasons are complex
but obesity is a factor. Despite this, teenagers are having less
sex—in the United States sexual activity fell 14% for girls and
22% for boys between 1990 and 2015. Teenage pregnancy rates
seemed out of contral in the United Kingdom in the early 2000s,
but numbers mare than halved between 1998 and 2016 as an
unexpected conseqguence of social media, with virtual interactions
replacing physical ones—a trend mirrored elsewhere. Marriage
rates may be falling, but reports of the institution’s death have
been exaggerated. In 2017, UK marriages averaged 12 years (the
longest since 1972), divorce rates were at a 40-year low and a

little over twice as many people got married as divorced. Same-
sex marriages have strengthened the institution, the Netherlands
allowing them in 2001, Britain (though not Northern Ireland] in 2014
and the United States in 2015. The trend towards liberalization
continues with China likely to follow in the medium term. Yet even in
2018, homosexuality remained illegal in around 70 countries.
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The future of work

he gig economy, a free-market system in which businesses

contract warkers for short-term engagements, was forecast
by economist Ron Coase. Employees enjoy greater flexibility, while
companies save on resources such as benefits, office space
and training. Peer-to-peer transport company Uber is a classic
example, and the future of work will see more instances of firms
owning the infrastructure within which workers and consumers
interact, while telepresence (see page 40) will bring more remote
working. Technology promised maore leisure time, but the working
week in Europe continues to average 40 hours, with 47 hours
in the US. Fears surrounding an Al-driven future include mass
unemployment — the Royal Society states, ‘current Al technologies
are best suited to “routine” tasks, albeit tasks including complex
processes, while humans are more likely to remain dominant in
unpredictable environments, or in spheres that require significant
saocial intelligence’. Another possibility is improving the work-life
balance, with work defining us all less. Key will be how to share the
benefits of the greater wealth created by the Al revalution.
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The 40-hour working week was first adopted in the United States in 1940,
with other countries following suit. Trade unions in the United Kingdom and
Germany are actively campaigning for four-day weeks with full pay.
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Gender

Intersex babies have been born througout history, their gender
not easily assigned as male or female. The nonassignment

of a binary gender at birth has become a human rights issue
with several international bodies calling for an end to clinical
interventions on infants. In 2015 Malta became the first nation
to outlaw nonconsensual maodifications to sex characteristics.
The 21st century has seen the rise of gender fluidity and a
focus on transsexual rights. In 2018, the UK government still
required a medical diagnosis of gender dysphoria (feeling your
psychological identity to be different from your biological sex)

in order to be legally recognized as other than your birth-
assigned gender. Because few trans people applied, the idea of
self-identifying without physical intervention was explored, but
proved controversial among many in the feminist movement and
remains unresolved. A post-gender future may be the natural
conseqguence of a warld in which same-sex relationships are no
longer considered different to heterosexual relationships. In the
future the controversy will be hard to understand.
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The uncanny valley

W hen French philosopher René Descartes lost daughter
Francine to scarlet fever aged five, he is said to have
constructed a lifelike clockwork replacement. In 1646, during

an ocean vayage, sailors opened the casket containing the
automaton, which sat up and spoke. In their revulsion they threw
it overboard. This account foreshadows the ‘uncanny valley’
theory of Japanese roboticist Masahiro Mori, who hypothesized
that our reaction to humanlike robots would shift from empathy
to revulsion as they approach, but fail to reach, a lifelike human
appearance. Only when a robot becomes indistinguishable from
an organic human will we accept it. The implications are clear for
future developers. Hollywood has a problem when animating life-
like characters, with movies such as The Polar Express criticized
for featuring a ‘zombie train’ populated by ‘eerie’ or ‘creepy’
characters. Perhaps the concept of mind-baody dualism is at play
here — that the two are separate, albeit interactive, entities—and
only if, or when, artificial general intelligences become conscious
(see page 330) will androids become accepted.
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Human-like robots

saka University’s Hiroshi Ishiguro believes the tendency

to anthropomorphize robots will see a desire for more
androids in the future. It is a trend that has been seen in
Hanson Robotics’s human-like ‘Sophia’, modelled on movie
star Audrey Hepburn. Sophia was debuted in 2016 and made a
Champion of the UN Development Program the following year.

Though most future robots will look nothing like us, an obvious
use for humanoid robots is sexual companionship (see page 64).
Tactile robotic pets have been created for the elderly in Japan
and more intense support may be offered by humanoids if the
problems of the ‘uncanny valley’ can be overcome (see page 38).
And while autopilots have been with us for a long time, Korean
Pibot 2, released in 2016, is a physical humanoid autopilot with
arms and legs to aoperate controls and the ability to liaise with
air traffic control over the radio. The US Air Force is a fan, as it
allows them to switch a human out of the cockpit without the
need to modify their planes.
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Hiroshi Ishiguro has created a double of himself called
Geminoid to test theories of human—robot interaction.
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Currently in development at Suitable Technologies, the BeamPro2
telepresence robot could help facilitate specialist consultations and
patient visits irrespective of location.
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Mass unemployment

In the 19th century, ‘Luddites’ destroyed the new-fangled
weaving machinery of the Industrial Revolution to protest at
loss of employment or lowering of wages. The future will see
similar resistance to change through technological progress.

A 2017 McKinsey Global Institute report forecasts 375 million
jobs (and possibly up to 800 million] will be lost worldwide to
automation through Al by 2030. The greater effects will happen
in developed economies due to higher wages incentivizing
automation. Forbes forecasts taxi drivers will start being
replaced in the early 2020s with an end to most human
freight drivers by 2025. All workers will need to adapt through
additional education and to focus on activities that require
greater social and emotional skills, creativity or high-level
cognitive capabilities. The forecasts accept automation will
also create jobs that do not yet exist, but given the dramatic
changes, it will be imperative for governments to develop
mechanisms that support workers through changing times.
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Telepresence

elepresence is being in a location, without actually being there.

Al pioneer Marvin Minsky coined the term with Patrick Gunkel
in 1980, likening it to teleportation (see page 380) by experiencing
sensory input from a distant location. Having a physical avatar in
another place allows richer interactions, and telepresence robots
serve in a range of corporate, manufacturing and educational
environments. In 2017, the American Natural History Museum and
French Musée de la Grande Guerre each began experimenting
with telepresence for those physically incapable of visiting with
others. In the future, we'll spend physical time each day with
distant elderly relatives, the robot working as an assistant when
not ‘possessed by a human. More advanced telepresence will
allow users to affect the distant environment using robotic
arms and haptic feedback. Further ahead, it could become
increasingly tailored to individuals in the form of personal avatars.
And through this technology, if we ourselves think the journey is
unnecessarily dangerous or expensive, it would provide a means of
‘beaming up’ to a future moonbase (see page 344).
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On 4th October 2013, Swiss campaigners for a universal basic income dumped
eight million five-cent coins (one per inhabitant) in Bern’s Bundesplatz, to
celebrate collecting more than 125,000 signatures to instigate a referendum.
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Cryptocurrencies

n 2008 '‘Satoshi Nakamoto’, whose identity remains unknown,

devised Bitcoin, an encrypted digital currency independent of
government. The system solved the problem of spending the
same bitcoins more than once by creating a distributed open-
source ledger, the blockchain (see page 86), and rewarding
users for devoting the computer resources necessary to verify
transactions—a process termed ‘mining. The total number of
bitcoins is limited mathematically — scarcity helping maintain value.

Bitcoin became a blueprint for other cryptocurrencies. The
Ethereum blockchain (launched 2015] is a way of recording
unbreakable smart contracts. It allows companies to raise capital
through Ethereum-based tokens rather than by borrowing from
banks, so making the tech revolution a self-sustaining ecosystem.
Other developments include the cryptocurrency lota, designed for
transactions between devices on the Internet of things (see page
80). Even mega corporations such as Amazon and Alphabet are
speculated to be considering cryptocurrencies of their own.

—
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Universal basic income

ccording to economist Robin Hanson, our era is a ‘dream

time’—a blip in the history of humanity in which working
humans are well paid. Until the Industrial Revolution, more than
80% of the world's population existed on subsistence wages.
Many economists argue that our future economy, driven by
automation, will see a return to ultra-low wages —even though
far more overall wealth will be generated globally by an army of
robot workers guided by Al.

f governments can continue to tax the profits, it is proposed they
eep citizens out of poverty by providing a universal basic income,
a flat payment to everyone irrespective of need. If this sounds
far-fetched, the Swiss held a referendum in 2016 to see if they
should adopt this. While the proposal was only supported by 23%
of voters, trials in Madhya Pradesh (India), Quatingha Velho (Brazil)
and Rarieda (Kenya) have shown many benefits, such as specifically
empowering women by lifting them out of poverty. As we progress
further into this century, nations appear likely to adopt the idea.
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Utopias and dystopias

M an for all seasons, Sir Thomas More, published Utopia

in 1516 (the title is a Greek pun sounding like both ‘good
place’ and no place’). It depicts a supposedly idyllic fictional island
republic that is antiwar, provides universal education and has

no lawyers. But to show how views change over five hundred
years, every household has twao slaves, sex before marriage is
punished by enslavement, euthanasia is encouraged and atheism
thought immoral.In George Orwell's dystopian Nineteen Eighty-
Four (written in 1948), mass surveillance means citizens do not
know when their movements are being tracked or conversations
istened to. Yet in the present most of the population embraces
this happening through voluntarily acquired technology. For many
of today’s futurists, utopia looks similar to the civilization of lain M.
Banks's Culture navels in which humans and superintelligent ‘minds’
coexist and cooperate, hedanism fuelled by recreational drugs is
rife and regular consciousness backups make people effectively
immortal. If humanity exists millennia hence, all we can be certain
of is that visions of utopia and dystapia will be very different still.
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A woodcut of More’s Island of Utopia, 1518.
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Early visionaries

redicting the future has come a long way since the

Oracle at Delphi. In the 17th century, Robert Boyle
listed 24 pragjects for science, including the likes of organ
transplantation and permanent artificial lighting. In 1935,
electronics pioneer Nikola Tesla wrote, ‘In the twenty-first
century the robot will take the place which slave labour
occupied in ancient civilization” Arthur C. Clarke foresaw the
communications satellite in 1945 and the cell phone in 1976,
while New York’s World Fair of 1964 and its Progressland exhibit
prompted an essay from Isaac Asimov looking fifty years ahead
and anticipating driverless cars. But predicting the future isn’t
always so successful and many have missed the target. Clarke
so anticipated bioengineering monkeys to provide a race of
ave labour, while Asimov’s essay expected cities spread across
he ocean floor and on the Moon. One reason futurologists
truggle to predict the future is that they fail to foresee
isruptive changes that create a new technological landscape,
uch as the emergence of virtual humans (see page 292).

n o n ¢ n o
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‘The World of Tomorrow’. World's fairs
have always invited speculation on
the technology of the future.
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Why we predict the
future

he axis of Stonehenge, in the United Kingdom, is perfectly

aligned so that the Sun sets over it on the winter solstice,
informing ancient forecasters of the shortest day. Knowing what
is to come has helped humanity even before recorded history.
Those early builders were mostly passive observers of the cycles
of nature. Nowadays we forecast the future because we want
to shape it. Buying extra of a material about to become scarce
may help a corporation protect its supply chain or make more
profit. Knowing the global temperature will rise by maore than
2°C (3.6°F] by the end of the century unless we reduce carbon
emissions is a good incentive to cut them. Predicting future
population demographics may be another reason, but be wary.
Given the Japanese population will become very elderly by the
second half of this century, should the government encourage
immigration or incentivize higher birthrates? Disruptive
technology such as artificial intelligence (Al) might generate
ample wealth to praovide for the elderly, while a new generation of
robots may be better equipped to care for them (see page 250).

16 THE FUTURE BEGINS NOW





OEBPS/images/page017.jpg
Age (in years)

&
---. --—-
4

120 110 100 90 B0 70 60 50 40 30 20 10 10 20 30 40 50 60 70 BO 90 100 110 120

100
90 .
80 ;
70
60
50 "
40
30
20
0

120 110 100 90 BO 70 60 50 40 30 20 10 O 0 10 20 30 40 50 60 70 BO 90 100 110 120
Population (10 thousands)

Japanese population pyramid for 2005 and projection for 2065.





OEBPS/images/page014.jpg
How we predict the
future

To predict the future state of a system, scientists build a
computer madel and program how they believe its various
elements interact. Initial conditions are input and this 'dynamic
system’ is run forwards through time. But weather forecasting
exposes an unexpected effect of dynamic systems where the
future cannot be accurately known. Some of the world’s largest
supercomputers are devoted to this, yet only look 7 to 10 days
in advance —not due to their lack of processing power, but
because of chaos theory’s butterfly effect. Models are run many
times in what are known as ‘Monte Carlo simulations’, a Bayesian
statistics technique (see page 118) that forecasts different
possible futures; a meteorologist then looks for similarities to
see what’s most likely. It's considerably easier to predict the
climate in 15 years than the weather in 15 days. That's partly
because long-term trends outweigh short-term effects, but
much-longer-term predictions become harder again as they rely
on anticipating future disruptions, such as brain uploading (see
page 276) or The Singularity (see page 316).
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Long-term thinking

Asked whether it is better to perform one action that saves
a single life, or a second action that saves a billion humans,
most people would think the latter is preferable. But what if
the one life is in the present and the billion in the far future?
There is a moral argument for thinking about the future in the
same terms as the present.

n a paper entitled ‘Astronomical waste: the opportunity cost
of delayed technological development’, Swedish philosopher
Nick Bostrom argues that for every year that development of
advanced technologies and the sustainable colonization of space
is delayed, there is an extremely large price to pay in the value of
good lives that would have been worth living, but whose potential
has been snuffed out. Both the Effective Altruism movement and
the 80,000 Hours organization have embraced this idea, believing
that maximizing the overall human good throughout time should
be the moral imperative of our age. Ensuring humanity has a
ong-term future is seen as pivotal to this endeavour.
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The trolley bus
dilemma: do we allow
death and suffering

in the present in

exchange for trillions
of additional better
lives in the future?
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The pace of progress

Is the pace of progress increasing? By most measures, the
answer is yes. Little materially would alter during an entire
human lifetime until the Industrial Revolution. According to
German economist Max Roser, since the effects began to

be felt around 1800, infant mortality has fallen from 45% to
below 5%. In the same period the percentage of people in
extreme poverty has gone from 90% to under 10%. Just one
lifetime ago, in 1945, global average life expectancy was 45
years — by 2018 it had reached 72. More people living closer
together in cities made it easier to exchange ideas. Technology
began the Industrial Revolution and new technologies have
become synonymous with modern progress. Moore’s law (see
page 108), the doubling of computing power roughly every

18 maonths since the 1860s, is the engine of ever-guickening
change. Looking ahead, many predict a coming technological
‘Singularity’ (see page 316] that will see a new step change,
accelerating technology by many more orders of magnitude
than the change wrought by the Industrial Revolution.
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The new futurists

M odern futurists have formed organizations expressly
working towards ensuring that humanity has a future, and
then trying to maximize overall long-term potential. Notable
examples are the Future of Humanity Institute at Oxford, the
Centre for the Study of Existential Risk at Cambridge, MIT’s
Future of Life Institute and the Machine Intelligence Research
Institute based in Berkeley. Future-facing philanthropists help
provide funding for these endeavours, either directly or through
bodies such as San Francisco’s Open Philanthropy Praject.

In our lifetimes we expect to work for around 80,000 hours,
hence the name of the 80,000 Hours organization (see page 18).
This gives tailored advice to individuals in order to maximize the
potential future good through their careers, such as working

in Al safety research or becoming a ‘China specialist’ in their
field. Citizens of the future have no mechanisms for repaying
those in the present for undertaking this work; it is an act of
selflessness unless we are considering our genetic descendants.
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Future shock

In their 1870 book Future Shock, Alvin and Heidi Toffler likened
the rapid pace of change to the disorientating effects of
culture shock Unless we learn to control the rate of change,
they believe we are doomed to a massive adaptational
breakdown. In the posthumously published The Salmon of Doubt,
Douglas Adams classified future shock in terms of age, noting
that ‘Anything that is in the world when you're born is normal and
ordinary and is just a natural part of the way the world works!
The Hitchhiker’s Guide to the Galaxy creator also highlights

how difficult it is to adapt to new technologies when older, but
identifies a sweet spot in which, if you are engaged with future
ideas and technologies, then not only can they be exciting, but
you can probably get a career in them.

Many people are working in jobs that didn’'t exist 20 or even
10 years ago. In a decade or two the same will still be true. The
secret to countering future shock is to keep abreast of new
developments, even as we age.

22 THE FUTURE BEGINS NOW





OEBPS/images/page027.jpg





OEBPS/images/page028.jpg
Family life

n richer nations over recent decades, fewer babies have been
born, they've been born to older women, and the mothers have
been less likely to be married. Children live at home for longer and
grandparents play an increasing role in their development. There
are more multi-family households and many adults now ‘live apart
together’, enjoying a different balance of intimacy and autonomy.
With same-sex marriage ever more accepted, households will

continue to become more diverse.

n 2016, the first baby with three genetic parents was born in
Mexico to Jordanian parents, helped by American scientists.
The treatment removed a rare genetic disorder from the
child’s DNA, but why stop there? California already allows up

to four parents aon a birth certificate. With several parents
involved, different genetic attributes could be chosen

from each to produce ‘designer’ babies using gene-editing
techniques (see page 248). For far future children, the concept
of specific parents may seem very ald-fashioned.
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An annual Al developer conference hosted by Chinese Al company
Baidu. The firm has joined Silicon Valley’s Partnership for Al, allowing
the possibility of future collaboration on Al safety.
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How we’ll live

G iven that humans have seen centuries of astonishing
progress, it's reasonable to hope that life in the future

will be better than life in the early 21st century. To maintain
momentum, in 2015 the United Nations adopted 17 Sustainable
Development Goals (SDGs) for 2030. They include ending
poverty and hunger, and ensuring good health, well-being and
education, as well as protecting the planet. The goals are being
monitored closely, with a 2018 report showing progress was
not as rapid as needed to reach the ambitious target.

As we go further into the 21st century transformations are likely
to be significant. Populations will rise, Earth will warm, lifespans
will stretch and humans will live permanently in space. The biggest
changes will be the ones we can’t foresee — transformational
inventions that completely disrupt the world as we know it. This

is the definition of The Singularity (see page 316), the point at
which artificial intelligence will change the way we live in ways our
human intelligence is unable to comprehend.
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