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to worry

imaginatively

The country’s fertility rate—the number of expected babies per woman—
fell to 0.98 in 2018, according to the latest government data released on
Wednesday.

—Song Jung-a in Seoul, South Korea, 28 August 2019

Over the past 160 years our numbers have doubled and doubled and al-
most doubled again. Never before have we seen such a huge rise in human
population in so few generations. Never again will we. Today our popula-
tion growth is slowing down. In 1859 Charles Darwin wrote of “the nu-
merous recorded cases of the astonishingly rapid increase of various ani-
mals in a state of nature, when circumstances have been favorable to them
during two or three following seasons.” Using examples ranging from mi-
nuscule seedlings to giant elephants, he discussed the very rare cases in
nature when exponential population growth occurred in a species. In fact,
the best example he could have picked would have been that of his own
species, humans, who at that time were just beginning their own unprec-
edented, exponential, worldwide increase in numbers.

Today slowdown (a word first used in the 1890s, meaning to go for-
ward more slowly) affects far more than our rate of population growth. It
affects almost every aspect of our lives. Our current slowdown represents
a huge challenge to the expectation of acceleration, and a step into the un-
known. To what extent are our current belief systems (economic, political,
and otherwise) built on assumptions of rapid future technological change
and perpetual economic growth? Accepting that a slowdown is upon us
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will require us to shift our fundamental view of change, innovation, and
discovery as unalloyed benefits. Will we be able to accept that we should
stop expecting ceaseless technological revolutions? The possibility that we
might not sensibly be able to do so is itself frightening. What mistakes will
we make if we assume that slowdown is unlikely and new great shifts lie
just around the corner? What will happen if things stay much the same as
they are now while the rate of change simply slows down?

Imagine that you have spent your life on a speeding train and you sud-
denly feel the brakes being applied. You would worry what was about to
happen next. Now imagine that not just you but all the people you know—
as well as their parents, grandparents, and great-grandparents, as far back
as anyone can remember—have all lived on that very same speeding train,
and that the train has been accelerating for virtually all of their lives. For
you, hurtling forward at breakneck speed is comfortingly normal, but now
you can begin to feel the slowdown, a new and frightening feeling. How-
ever, because the train is still rushing forward, people all around you are
still talking of acceleration—the increasing pace of change—although in
reality the train is no longer going ever faster. Something has changed. Out
of the window the landscape is going by less quickly; everything is slowing
down. An era is ending.

The great acceleration that has occurred in recent generations created
the culture in which we live. It created our current expectation for a par-
ticular kind of progress. By “us” I mean the large majority of older people
now living on Earth, those who have for the most part seen their health,
housing, and workplaces improve compared to what their parents and
grandparents experienced. I mean those who have witnessed education
being extended, those who have seen both absolute poverty and immisera-
tion recede during their lifetimes. I am thinking of those who now have a
sense that their children’s generation will not be much better off than they
are now, those who are feeling a new sense of slowdown.

It is because we have so few examples of slowdown to draw on from the
past couple of centuries that we find our times especially confusing today.
However, slowing down is a very good thing—and the alternative is un-
imaginably bad. If we do not slow down, there is no escape from imminent
disaster. We would wreck our very home, the planet we live on. We need to
slow down because we have nowhere else to speed to without catastrophic
consequences. Slowdown means we need not fear the nightmare scenario
of worldwide famine depicted at the end of Paul and Anne Ehrlich’s 1968
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TO WORRY 3

book The Population Bomb, in which they concluded of India that its people
should be allowed to starve: “Under the triage system [suggested by them]
she [India] should receive no more food.”? This kind of concern and brutal
conclusion were rife in the recent past. Images of out-of-control accelera-
tion became commonplace. For instance, Joel E. Cohen, a mathematical
biologist, wrote in 1992:

Back in 1970 Ansley Coale, a demographer at Princeton, observed that
the population of the United States had increased by half since 1940.
At that growth rate, he calculated, the US population would reach a
billion shortly before the year 2100. Within six or seven more centuries
we would reach one person per square foot of land area in the United
States, and after about 1,500 years our descendants would outweigh
the Earth if they continued to increase by 50 percent every 30 years.
We can even calculate that, at that rate of increase, our descendants
would, in a few thousand years, form a sphere of flesh whose radius
would, neglecting relativity, expand at the velocity of light.’

Ansley Coale was making his calculations just a year or so after the point
when what he was measuring ceased to accelerate any further. By the early
1990s we began to worry less about acceleration. It was then that we began
to realize that continued acceleration was no longer possible.

Slow down.

Now take a step backward.

Look at what is happening all around you.

Itis New Year’s Day 2019. I have just listened to an early-morning radio
discussion about how, if we humans planned a trip to the planets of Uranus
and Neptune this year and began working on that plan straightaway, we
could get a spaceship there by 2043. It would take almost a quarter of a
century just to see those planets up close.

We are trapped by time—and space. It simply takes too long to get to
anywhere else. We are stuck here, on Earth, for (hopefully) a very long time
to come. Fortuitously, human population growth began to slow down dra-
matically in the late 1960s (ironically, around the very same time as the first
human walked on the moon). There is now nowhere where the population
is any longer accelerating. Deceleration has become the norm, and today
in much of Europe, the Far East, and in large parts of the Americas, total
human population numbers are falling.
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A slowdown in population does not necessarily mean immediate sta-
bility, but rather stability to come. It is most likely that a century from now
the average number of children in a family will be fewer than two. Slow-
down means that within a century the new global norm will be a slowly
shrinking total planetary human population. This would also mean a con-
tinuously aging population for many decades to come, but the rate of aging
will itself also slow in the near future as the rise in human life expectancy
slows down.* The age of the world’s oldest person has not increased in the
past twenty years.’

Of course, as the slowdown progresses, there will be shocks and many
surprises which, by definition, are entirely unpredictable; but it is now sen-
sible to admit that the process has begun. Understanding that to be true re-
quires looking at the recent past and present very differently from how we
have become accustomed to viewing our times. But first, we must consider
what continuing to speed up would look like.

SEEING THE GREAT ACCELERATION

There are many ways in which change can be shown, but if you want to
really see the detail of change—and what is changing within the change it-
self—that is best done by viewing a timeline. The method used in this book
is unusual, employed only very rarely in Western social science.® However,
it is a remarkably effective way of showing how large a total is while si-
multaneously highlighting how that total is also changing, over both very
short periods of time and—most important—overall. Furthermore, time-
lines drawn as they are drawn in this book allow the second derivative of
change, the change in the rate of change, to also be appreciated. The short
appendix at the end of this book gives more details of how these particular
graphs can be both drawn and read.

Isaac Newton and those of his time who understood rates of change
could easily have comprehended the method that is used to make the time-
lines shown in this book, which are statistical graphs. The first known sta-
tistical graph dates back to 1623, just a few decades before Newton was
born.” What is new today is how widely we share the understanding of such
concepts, which in the past very few were allowed to be taught. Because of
this wider and wider sharing, the rate of growth in discovery also initially
rose rapidly. As it rose, until recently, we were changing how we think more
quickly with every human generation—with new graphs, new mathemat-
ics, new physics, entire new academic disciplines, with science as a truth to
replace the old gods—with new everything.

Y7685-Dorling.indb 4 1/31/20 10:33 AM



TO WORRY 5

The example timeline drawn in figure 1 shows the population of an
imaginary country, Nosuchland, which was home to 100 million people in
the year 1950 and then experienced an increase in that number by 2 per-
cent a year every year thereafter. Japan had a population of about that size
in 1950, and was growing at that rate that year. In the first year, the popula-
tion of Nosuchland rises by 2 million people to 102 million. Even at this
apparently modest rate of change, the total population grows rapidly, and
after thirty-five years it has doubled; by 1985 there are 200 million peo-
ple living in our imaginary country and the annual increase has grown to
4 million a year (2 percent). Just twenty-one years later, in 2006, the popu-
lation has tripled, reaching 300 million and growing at a huge 6 million a
year. The timeline simply plots the size of the population against the ab-
solute rate of change in that size. The relative rate of change, a percentage,
is always 2 percent. In contrast, the absolute rate of change, a number of
people, keeps rising as 2 percent of a growing population is always rising.
The pendulum drawn on the timeline illustrates the speed of change as it
moves away and to the right.

On the timeline in figure 1, constant acceleration appears as a straight
line, with the gaps between the years, between the circles on the line, be-
coming progressively wider and wider over time. This is what is crucially
different about this way of showing change. Drawn in this way, on a time-
line, we are able to see the speed at which change is happening by allowing
growth to appear as literally being faster when the actual amount of change
is greater. The pendulum shown at the bottom of the figure is largely deco-
rative. On all the figures in this book it highlights the very first and very last
two points in time shown, the rates of change at those two times, and hence
the change in the rate of change between those two time points.

The pattern shown in figure 1 is what used to happen before 1970 in
more affluent countries. But today changes like this are increasingly rare,
usually found only following a war or a similarly devastating catastrophe,
or in the poorest of places where there is currently little else that is getting
better and much that is still becoming worse: less fair, more brutal, more
desperate. In contrast, in a real place, like Japan, actual annual population
growth slowed from 2.0 percent in 1950 to 1.0 percent in 1958, rising again
to 1.5 percent in 1973, falling back to 1.0 percent in 1977, 0.5 percent in
1986, and first actually decreasing in 2012.

There are very few countries in the world today that have a population
trajectory anything like the one depicted in the timeline shown in figure 1.
However, when I was born (over half a century ago), almost all countries
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2% Growth—Scenario 1 .
3 babies born per 100 people
1% of people die

2% Growth—Scenario 2
4 people arrive per 100
2 people leave per 100

Each year the population of
this country grows by 2 more
people for every 100 who live

"~ there. A population with a
growth rate of this kind has a
constant rate of acceleration.
The timeline is a straight line,
but the space between circles
gets wider and wider as the
number of people added
every year is ever greater in
number, but constant as a
proportion.

11 | AN .- / ______ /__ _____ [/ _______

numbers reached 200 million
people in 1985, it was
growing by 4 million people
each year. The size of growth
can be read from the scale on
the horizontal axis.

300

By the year 2000
the population
reached 269 million
people, growing by
5.3 million a year.

TOTAL POPULATION (millions)

|

/960 In the 1950s, the population rose
g/ from 100 million people in 1950 to
lo. & 120 million people in 1959.
100 50¢ FoRE

/ /
0 +2 +4 +6 +8

ABSOLUTE CHANGE YoY (millions)

1. Population of an imaginary country, 1950-2020 (accelerating at 2% per year). This is
a hypothetical example of very simple constant acceleration. Note that “YoY” is shorthand
for “year on year.”
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TO WORRY 7

were on that kind of trajectory of around 2 percent population growth (give
or take a percentage point) and, through my birth, I was unwittingly add-
ing to the collective nightmare to come—or so many people feared at the
time.® I was born in 1968. In that year, many of the small cohort of people
who had access to the most recently acquired knowledge thought that the
imaginary country shown in this timeline reflected their own grim future.

In 1968 those who looked could see only the section of the graph from
1950 to 1968, and then imagined the rest. A year later, in 1969, when a
couple of men landed on the moon, it was as if we were about to literally
step off the planet, because those men had just done that. No wonder the
Ehrlichs in The Population Bomb were arguing for an exodus from Earth
that would allow the lucky few to escape the global famine to come. But
just fifty years later, everything has changed.

A child born today can expect to live to see the world’s human popula-
tion shrink—with no disaster needed to bring that about. If there are huge
disasters in the future in which millions die, that would probably result
in a subsequent acceleration of total population growth, not a permanent
reduction. We can predict with ever-growing certainty that if we manage
to avoid such colossal disasters, then for the first time in human history,
the species will very soon naturally decline in number. We have entered
the slowdown.

BACK TO NORMALITY

In many ways, slowdown will take us back to what was normal before the
great acceleration. To give just one example, prices could begin to stabi-
lize worldwide. There is no need for inflation in a more stable future. Our
grandchildren might find that a beer costs the same when they are sixty
years old as it did when they had just turned twenty-one. In that world
they may well not be able to make great amounts of money simply by “in-
vesting” Most of the gains from investment in the past came from taking
money from the future larger population. For instance, I may have bor-
rowed money to build a house that I believe will be worth more in the
future, but if the population in the future is smaller, then my house may
never rise in price. My speculation may fall flat. I will not profit greatly in
the future, but also—and vitally—other people will not be ripped off.
Great economic inequalities are very hard to sustain during and fol-
lowing a population slowdown. It becomes much more difficult to make
money out of a shrinking and aging population. People may also become
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savvier as things change less, and it could become harder to fool them with
an ever-increasing and more complex stream of the “latest” and “newest”
consumables, especially if the slowdown in technical innovation means
there is, in fact, less of real novelty on offer.

Sales tactics that worked only because of accelerating social, economic,
political, and demographic change—because of the ever-expanding mar-
ket—will no longer bring the same rewards during, and especially follow-
ing, the slowdown. This is partly why tech companies now throw so many
more advertisements at us every day. Those who market goods that are not
much needed, that you might be persuaded to think you need but that do
not increase your well-being, are becoming ever more desperate as we all
become collectively wiser.

We have to stop seeing stagnation as an ill. Slowdown means our
schools, workplaces, hospitals, parks, universities, palaces, and homes will
stagnate, no longer transforming as much as they have changed for each of
the past six generations. It means more durable goods and less waste. So-
cial and environmental problems that we currently worry about will not be
problems in the future. We will, of course, have new problems—including
ones we cannot even imagine right now.

Slowdown is itself a very new problem. There is no easy way of predict-
ing its implications, as we have no past model of slowdown beyond the few
countries today that are among the first to have started to slow down. We
have to use the experiences of those places to give us clues. All that we can
be certain of is that the slowdown has begun. In fact, it began some while
ago. As we take notice of the slowdown, at some point it will become a
cause of great concern. Humans always worry and probably always will.

It may help to offer an analogy. Three hundred years ago, people had a
lot of things to worry about. These problems included the fear of burning
in the fires of hell if they did not live a religiously correct life. Many people
still have that worry, but not as many of them as before, and the fear is argu-
ably not as keenly felt as when almost everyone believed, and many tenta-
tive nonbelievers felt it safer to hedge their bets. We built many churches in
the newly growing cities of the Western world to mitigate the particularly
acute risk of burning (forever) in hell. At the very same time, the church
builders ran economies based on slavery or the indirect profits of slavery.

Slavery was not abolished in the United States until 1865, after the end
of the American Civil War, in Britain and its dominions not until 1883, and
in Brazil not until 1888. With so much profit flowing back to Europe, the
incentive to formally end slavery was low. Long before then, most slave-
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holders and those they enslaved would have found it hard to believe that
one day slavery would be mostly illegal (even though indentured labor still
exists, and modern-day slavery is rife). Nor would it have been believed,
not very long ago, that in the future churches and chapels would be mostly
empty, with many converted into homes or nightclubs.

Despite all the changes that we have experienced, we still find it hard
to imagine how different things could be. Especially if that difference in the
future is the slowing down of change.

The way in which fears change is a telling consideration when observ-
ing the differences between the generations. Which of the fears that appear
entirely rational to us today will not worry us in the slightest in the future?
Climate change could be one such. This is not because climate change is
not real or extremely serious, but because it is the paramount change of
our times, mostly caused by our behavior over the past half-dozen decades.
In future we will no longer pollute the air as we do today. What we do not
know now is how long it will take us to get to that future. The longer we
take, the more serious are the consequences.

It can take a couple of human generations, around fifty years or more,
to fully adapt after it becomes obvious that we need to change. But when
we are confronted with the need to do so, we do regularly adapt and alter
our behavior. Because we are also very impatient animals, we don’t recog-
nize how much we can change and indeed already have changed. For us,
change always seems to be far too slow in coming, and we are easily frus-
trated. But we adapt quickly to new circumstances, and so we will likely
adapt well to slowdown.

Humans will always fret. It is in our nature. We evolved to be the
hunted as well as the hunter. Our peripheral vision is wide because those
who could see who or what was coming survived more often. Consider
how we had no idea two hundred years ago that an invisible by-product of
the burning of coal, carbon dioxide, would stay in the air for so long and
not be quickly reabsorbed, with such a huge and toxic effect. Inevitably
there will be something else we are doing today that will also have terrible
repercussions of which we have as yet no conception at all. We are only ani-
mals, after all. As one well-known thinker once put it, it'’s a wonder humans
can even feed themselves.’

We once feared nuclear winter, and the coming of the next “natural”
ice age. A few years ago, I made a list of many calamities that have been
the focus of our fears over the past century. My favorite was the “killer
bees” invasion once prophesied to sweep across California. As a child I
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heard stories about bees that came straight from the movies. The 1974 film
Killer Bees, which starred Edward Albert and Kate Jackson, was quickly
followed by Swarm in 1978, and in 2011 we were alarmed by 1313: Giant
Killer Bees!" Bees seem to be more closely linked to the end of time than
most other species. Today we worry about there being too few bees to pol-
linate our crops.

Slowdown is not an end of history or the coming of salvation. We are
not heading toward a utopia, although life for most people may be less
precarious, with better housing, education, and less onerous work than in
the recent past. We are heading for stability. Stability may be a little boring,
like Pittsburgh, Stockholm, Kyoto, Helsinki, Ottawa, or Oslo, especially
if you are hankering after excitement and bright lights. However, we will
definitely come up with new things to be afraid of. A great deal of this fear
will be very helpful because it will be protective; worrying is how we make
ourselves safe. But we so often worry about the wrong things: about our
children falling out of trees, for instance. Tree climbing is far safer than
you might imagine." Our worries are so often about the dangers of the past,
without us realizing it. We have developed an innate fear of heights, but
we're less concerned by large metal objects moving at speed because, until
we invented cars, few such objects threatened us.

Try to imagine what your descendants might worry about in 2222—
when the global human population has been falling for many decades and
economic equality is high, and when the planet is no longer warming up
but may even be starting to cool as the current interglacial warm period
slowly begins to end. At some point before that year, sea levels will become
more stable than they are today, although much higher than now. Power
sources will be secure and largely nonpolluting. AI (artificial intelligence)
will have turned out to be useful—but still very artificial and not that intel-
ligent. In this future we should all be well fed, but fewer of us will be too fat.
What will we worry about then? It will definitely be a great worry—what-
ever it is! To be human is to worry imaginatively—to always be searching
for utopia, but to fear disaster.”

A slowdown is upon us, and this is something to be very thankful for.
The alternative—an ever-growing total human population, ever more eco-
nomically divided societies, ever-greater consumption per head—would
be a catastrophe. Without both population growth and material economic
growth, capitalism—the economic system we have become so used to that
we cannot imagine it ending—transforms into something else. Something
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TO WORRY 11

far more stable and sensible. Whether people will be happier or not in that
future world is impossible to know. They might more often come to see
that you cannot find happiness through acquiring more possessions and
more exotic experiences. There is so much we cannot know. But we should
at least recognize that the slowdown is upon us and can now be found in
SO many surprising areas.

It is less and less the case that we are all being rapidly hurled into an
unknown future; but we are only just emerging from the dense fog of our
roller-coaster past, and are now beginning to see the clouds parting as our
journey slows. There are good seasons to come, but not fertile seasons in
which our numbers, inventions, and aggregate wealth grow exponentially;
in fact, our numbers will very soon stop growing at all. The past few gen-
erations have seen great progress as well as great suffering, including the
worst of all wars in terms of fatalities, genocides, and the most despicable
of all human behaviors—including the planning and construction required
for the mass nuclear annihilation of our species.

It may take us some time to accept that we now face a future of fewer
discoveries, fewer new gizmos, and fewer “great men.” But is this such a bit-
ter pill to swallow? We will also see fewer despots, less destruction, and less
extreme poverty. And we will never again worship the “creative destruc-
tion” that twentieth-century economists so stupidly lauded at the height of
the great acceleration. That was the bizarre idea that everything got better
as firms went bust because only firms that deserved to go under did so.
This nihilistic rhetoric was logical according to their weird (but at the time
mainstream) survival-of-the-fittest theory of corporate evolution.

Given that we are still being taught that scientists keep on discovering
great things at an ever-accelerating rate, it will initially be very hard for
many people to accept what they might at first see as the gloomy pros-
pect of slowdown. But progress is all relative, and it is progress itself—in
the form of female emancipation—that is most clearly powering the slow-
down. Progress toward stability was driven not by the achievements almost
entirely ascribed to men and their wonderful inventions, but by the choices
that women first made once they had won just a little of the freedom to
work, vote, and plan the size of their families.

THE DECLINE

What does a slowdown look like? Let’s begin again with our example of
a country of 100 million people in 1950 and an annual growth rate of
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2 percent. This is exactly the same starting population we saw in figure 1,
and exactly the same starting rate of population growth as in that example:
2 percent. However, let’s reduce that growth rate by subtracting a tenth of
a percentage point a year, so that in the second year the annual population
growth is 1.9 percent, and by the twentieth year (1970) the growth rate is
0 percent.

The number of people who would be living in this imaginary country
by the year 1952 would have been 102 million multiplied by 1.019. The
number of people in the year 1973 would be 123 million times 0.997. In-
stead of the straight line that you saw in figure 1, you now see a curve. The
population of the imaginary country peaks at 123 million in 1970 and next
drops back to 100 million by 1991, falling further to 45 million by 2015. It
is because of the reality of slowdown such as this that almost all the other
timelines in this book depict curves sloping backward in one way or an-
other, not continued exponential growth. Figure 2 shows what the most
dramatic slowdown looks like.

The circles, each representing a year in the timeline (each being cen-
tered on an exact point in time mid-year) are, by 1970, all equally spaced
apart rather than moving further and further apart as time progresses.
Change each year appears to be very similar to the year before and af-
ter. But the rate of change is itself slowly changing. After 1970 the circles
begin to move progressively closer together. This becomes obvious if you
consider how the population will head toward zero but never quite reach
zero, given the formula for change imposed in this imaginary scenario. The
circles also become smaller and smaller after 1970 as the population of this
imaginary country falls.

The timeline shown in figure 2 is the mirror-image dystopia to the first
timeline of this book. Figure 1 illustrated a population accelerating ever
upward. Figure 2 shows a population that will soon die out altogether: not
a slowdown but an extinction. This is the plot of the 1992 story The Children
of Men (adapted into a film in 2006), set in a fictional England in 2021.7

In figure 2, the population is hurtling toward extinction. Fewer chil-
dren are being born every single year, and finally none at all. As people
die they are insufficiently replaced, even via immigration. There are simply
not enough people. This is what a fatal decline looks like. When the num-
ber of people and the annual rate of change are plotted simultaneously, it
becomes obvious how such a trend plays out. This is what we would see
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2. Population of an imaginary country, 1950-2070 (initially rising but thereafter
decelerating). This is a hypothetical example of population acceleration transforming to
deceleration.
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if, on average, we each always had significantly fewer than two children;
moreover, fertility would not even need to be as low if every year more
people chose to leave this imaginary country than chose to arrive. Such a
decline has happened before in human history, albeit involving thousands
of people rather than millions, such as those who left the great ancient
cities along the Silk Road: Loulan (Krorin), Niya (or Cadota), Otrar (or
Farab), and Subashi (in what is now Xiniang).

You will almost certainly never have heard of the places just listed, or
even the city-states they were once a part of, because they were all aban-
doned and now exist only as ruins. In recent decades they have yielded up
archaeological wonders and so we know their names again. There will be
many other such places yet to be discovered. Building a new silk road will
uncover many, but it will not result in ever more traffic and goods being
traded, because soon there will be fewer consumers, especially fewer na-
ive consumers. Everything eventually always slows down. The pendulum
included in figure 2 is settling toward zero.

THE BEGINNING OF THE END

It is odd that we so rarely worry about population decline, given that today
a majority of people on Earth live in places where, for many years and of-
ten for many decades, on average people have been having fewer than two
children. Many people can have two children, and just a few have none or
one, as long as low numbers of others have three or more children, for the
average to be well below two. We often find such simple mathematics hard
to grasp, and this is partly why it takes time for our fears to catch up with
reality and for us to imaginatively generate new fears to replace the old. We
still often fear the old demons, the ones that our parents had good reason
to fear but that are no longer the threat they once were.

Soon, even in the very poorest countries, people will no longer neces-
sarily starve or grow up stunted. Many who live in the poorest regions of
the world currently have as many children as they do only because of high
rates of infant mortality, meaning that they must ensure that at least a few
survive. Lack of access to contraception also plays a part, but now only in
a decreasingly small part of the world. Soon we will stop worrying about
whether we, in total, have enough food, and then worry much more about
whether what we are eating is good for us, and soon we will all be eating
far less meat.
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Soon our descendants (or other people’s descendants) will look back at
how we are now and ask why we could not see the transformation that was
under way. But, in our defense, it is worth remembering that when you are
on a speeding train and the brakes are suddenly applied, you feel that you
are being thrown forward. It is only when you look back that you see you
are no longer moving forward as quickly as before. This book looks back.
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