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In January 2022, the National Bureau 
of Statistics of China made a startling 
announcement: for the fifth year in a row, 
the country’s birth rate had fallen. In 2021, 
10.6 million children were born in China, 

compared with 12 million the year before. This 
was despite the government repealing its oner-
ous one-child policy, permitting couples to 
have up to three children as of 2021.

As it turns out, many women in China feel 
that they cannot afford to have more than one 
child — or any. As death rates approach birth 
rates, China’s population might soon begin 
to shrink. Likewise, “Japan is ageing so rapidly 
that if current trends continue, the nation 
could eventually disappear altogether”, writes 
Jennifer Sciubba in her data-packed book 8 Bil-
lion and Counting. 

Almost eight billion people live on Earth; 

and southeast Asia, Europe and North Amer-
ica, Australia and New Zealand, the total fertil-
ity rate (TFR), or average number of children 
a woman is likely to have in her lifetime, was 
below replacement level (around 2.1 children 
per woman) in 2020. By contrast, sub-Saharan 
Africa’s population is set to increase sixfold 
this century; its TFR is 4.72, down from 5.88 
two decades ago. In Nigeria, children and 
adolescents are half of the population. In 
rural towns in South Korea, primary schools 
are closing for lack of pupils, whereas urban 
areas of Lagos ring “with the sounds of children 
playing”, writes Sciubba. By 2050, Ethiopia and 
the Democratic Republic of the Congo (DRC) 
will be among the world’s top ten most popu-
lous countries, joining long-standing mem-
bers such as Brazil and India.

In some regions, population pressures are 
exacerbating problems such as poor govern-
ance, civil war and environmental devastation. 
According to the annual Fragile States Index, 
produced by the Fund for Peace in Washing-
ton DC, in most of the countries in imminent 
danger of collapse — including South Sudan, 
Somalia and the DRC — more than half the pop-
ulation is under the age of 20 and fertility is 
high. In Somalia, young people can rarely find 
meaningful jobs. In Yemen, 3,000 children are 
born into poverty every day, Sciubba relates.

In countries with low fertility and an ageing 
population, social systems strain to support 
older people. In immigration-averse Japan, for 
example, robots including furry “carerobo” 
animals are assisting the dwindling number of 
elder-care workers. A 2021 report projects that 
by 2045, one-quarter of Japanese people aged 
older than 65 will have dementia (N. Nakahori et 
al. BMC Geriatr. 21, 602; 2021). As more people 
exit the labour force than enter it, wealthy coun-
tries worry about how to preserve economic 
growth. To soften the economic blow of ageing, 
Sciubba presents four options: raise retirement 
ages, cut benefits, push more people in the 
country to work or increase immigration.

She focuses at length on immigration. Only 
2–4% of the world’s people live outside their 
country of origin, but between 2000 and 2020, 
according to the United Nations, the number of 
international migrants and refugees who had 
fled conflict, crises, persecution, violence or 
human-rights violations doubled from 17 mil-
lion to 34 million. (This was all, of course, before 
Russia’s invasion of Ukraine forced more than 
four million refugees to flee the country.) Most 
of those compelled to move by the end of 2020 
were internally displaced, as Sciubba notes. 
Between 2008 and 2020, an average of 21.8 mil-
lion people per year had to move within their 

their futures are highly divergent, argues 
Sciubba, a senior associate at Washington DC 
think tank the Center for Strategic and Interna-
tional Studies. The twenty-first century “is less 
a story about exponential population growth 
than it is a story about differential growth — 
marked by a stark divide between the world’s 
richest and poorest countries”, she writes.

In Latin America and the Caribbean, eastern 

Population in the 
twenty-first century
From Japan to Yemen, rates of birth, death and 
displacement are reshaping nations. By Josie Glausiusz

Schoolchildren attend an open-air class in Yemen.
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Books in brief

The Birth of Modern Neuroscience in Turin
Stefano Sandrone & Lorenzo Lorusso (eds)  Oxford Univ. Press (2022)
The city of Turin in Italy has seen key contributions to neuroscience, 
starting with early-nineteenth-century anatomical drawings by 
Luigi Rolando. During the Second World War, Nobel laureate Rita 
Levi‑Montalcini set the stage for her discovery of nerve growth 
factor in her bedroom laboratory, after being dismissed from Turin 
University under anti-Jewish laws. They are among many figures in 
this pioneering study edited by neuroscientists Stefano Sandrone and 
Lorenzo Lorusso — neither of whom works in Turin. Andrew Robinson

Otherlands
Thomas Halliday  Allen Lane (2022)
Palaeontologist and biologist Thomas Halliday’s history of complex 
life begins near the end, in the Pleistocene epoch 20,000 years 
ago, and travels back to the Ediacaran period 550 million years ago. 
Each chapter evokes a single site, ranging from Alaskan plains once 
dominated by mammoths to Australian hills that carry the traces of 
microbial mats. This imaginative — if stingily illustrated — portrayal 
of “a series of worlds, simultaneously fabulous yet familiar” is ever 
fossiliferous but never fossilized.

Supernova
Or Graur  MIT Press (2022)
Supernovae — exploding stars — were first observed as far back 
as ad 185, by Chinese astronomers. In 1998, their use to measure 
distances to faraway galaxies enabled the discovery that the Universe’s 
expansion is accelerating — part of an astrophysics revolution. 
“I sincerely hope that in ten years, twenty at most, this book will be 
woefully out of date,” writes astrophysicist Or Graur in his accessible 
introduction. It includes a periodic table coloured to show chemical 
elements formed from supernovae, such as calcium and iron.

The Secret Perfume of Birds
Danielle J. Whittaker  Johns Hopkins Univ. Press (2022)
A neurobiologist once told Danielle Whittaker that birds have no 
sense of smell, as if it were common knowledge, unworthy of her 
postdoctoral research. Unpersuaded, she pursued the subject. She 
found the theory’s origin in ornithologist John Audubon’s nineteenth-
century experiments with vultures. Her study — mixing memoir, 
science and intellectual history — is a charming journey into “not just 
beaks, bulbs and behaviors” but “immune systems, hormones, genes, 
and bacteria”. Smelly chemicals made by birds prove vital to their lives.

Star Power
Alain Bécoulet (transl. Erik Butler)  MIT Press (2022)
The experimental nuclear fusion reactor ITER is probably the most 
expensive scientific experiment ever. Construction began in France in 
2013; completion is scheduled for 2025. Alain Bécoulet, ITER’s head 
of engineering, captures some 60 years of research in “the somewhat 
mad enterprise of domesticating the energy of the stars”. Fusing one 
gram of hydrogen into helium makes as much energy as burning 
eight tonnes of petroleum. Despite many technical challenges, 
results convince Bécoulet that the star-makers will succeed.

countries because of weather-related disasters, 
such as floods or wildfires.

Without future immigration, Sciubba 
writes, Europe’s population is set to shrink 
from about 521 million to about 482 million 
by mid-century. Immigrants could replace 
retiring workers. But while poorer countries 
including Jordan, Turkey and Kenya host 85% of 
forcibly displaced people, “richer countries go 
to great lengths” to keep out refugees and asy-
lum seekers from war-torn countries including 
Syria, South Sudan and Afghanistan, Sciubba 
writes. She devotes little space to exploring 
the causes of this xenophobia, or how both 
conventional media and social media fre-
quently frame immigrant people as a threat. 
She merely notes that change — “particularly 
demographic change” — is hard on a society.

Even as populations rise in countries in 
sub-Saharan Africa, it’s worth noting that their 
consumption of resources is often minuscule 
compared with that in countries with ageing 
populations. According to a report by the 
Center for Global Development in Washing-
ton DC, by the end of the first week of January 
2022, the average person in the United States 
had surpassed the annual carbon dioxide emis-
sions of equivalent citizens in 22 low-income 
countries (see go.nature.com/3lbhqju). “In the 
long run, fewer wealthy consumers will likely 
be a net positive for Earth,” Sciubba writes. 
“Unsustainable consumption and population 
growth are choking the seas with plastic, clog-
ging our rivers with chemicals, and filling the 
planet’s atmosphere with greenhouse gases.”

And doom-laden prophecies do not always 
come to pass. In their 1968 book The Popula-
tion Bomb, Paul and Anne Ehrlich argued that 
humans were breeding themselves to extinc-
tion, and warned of the perils of mass starva-
tion. Thanks to humanitarian intervention, 
global health campaigns, vaccination and 
improvements in sanitation, deaths from com-
municable diseases and famine fell abruptly in 
the decades before the COVID-19 pandemic. 
Deaths from HIV declined by 51% from 2000 
to 2019, with the use of antiretroviral therapy 
saving millions of lives. Starvation in countries 
such as Yemen (or Afghanistan in 2022, where 
more than half the population is “acutely food 
insecure”, according to the UN World Food Pro-
gramme) is not solely the result of population 
increase. It is often the outcome of economic 
sanctions and, in the case of Yemen, the bomb-
ing of infrastructure including markets, roads, 
ports, farms and water pipelines.

“A good health foundation makes coun-
tries far more prepared for the unexpected,” 
Sciubba concludes. With the right political will 
and with humanitarian intervention, it seems, 
people can turn the tide on disease and war.

Josie Glausiusz is a science journalist and 
author in Israel.
Twitter: @josiegz
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Corrected  7 April 2022

Correction
This book review erroneously stated that 
one-quarter of the Japanese population was 
expected to have dementia by 2045. In fact, 
the proportion refers only to people aged 
older than 65.
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