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In october 1908, on a windy field at Farn-
borough, south-west of London, a

handlebar-mustachioed former Wild West
showman named Samuel Cody completed
the first official controlled flight of a pow-
ered aeroplane in Britain. Since then many
other pioneering aircraft, from Concorde
to the giant Airbus A380, have flown at
what became the biennial Farnborough air
show. The aerospace centre that stages the
show is now preparing for another sort of
revolutionary aircraft to take to the sky.

These new planes are variously de-
scribed as flying taxis, passenger drones or,
as the industry terms them, urban air mo-
bility (uam) vehicles. Around 200 such
craft are at various stages of development
around the world, according to experts at
Farnborough’s first global urban air sum-
mit in early September. Some prototypes
are already carrying out test flights and op-
erators hope to begin commercial services
within the next few years. Uber, which runs
an app-based taxi-hailing service, aims to
start flying passengers in Dallas, Los Ange-

les and Melbourne, Australia by 2023.
Yet a number of obstacles remain. “No

one really knows exactly how it is going to
happen,” admits François Sillion, head of
Uber’s Advanced Technologies Centre in
Paris. That is because the obstacles are not
particularly technological, but regulatory.
Regulators are still working out how to cer-
tify that these new aircraft are safe, particu-
larly as many will be flown without pilots,
carrying passengers aloft as they buzz au-
tonomously around a city. 

Although uam designs are many and va-
ried, they sport some common features.
The aircraft are invariably electrically pow-
ered, although some are hybrids with a

backup combustion engine. They usually
take off and land vertically like a helicop-
ter, but unlike a helicopter use multiple
small rotors. Two- and three-seater ver-
sions can fly between 30km and 160km be-
tween charges at 100-200kph. As the multi-
ple rotors are driven directly by individual
electric motors, each rotor can be con-
trolled by computerised flight systems.
This provides a high level of stability, in
theory making such aircraft easier to fly
than a helicopter, and easier to automate.
Reassuringly, multiple rotors also mean
that such aircraft can rapidly compensate if
one or more of their motors fail. 

Rotary ambitions
Some aircraft are moving beyond the ex-
perimental stage. The 18-rotor VoloCity is
being developed by Volocopter, a German
firm, based on a prototype (illustrated
above) which has flown numerous test
flights. One was an autonomous flight in
Dubai. On September 9th, Geely, a Chinese
carmaker which also owns Volvo Cars, took
a minority stake in Volocopter and led a
€50m ($55.1m) funding round to help bring
the VoloCity to market. The aircraft can car-
ry two people (one of whom may or may
not be a pilot) plus luggage for 35km.

Other types of air taxis use a “tilt wing”.
This has multiple rotors mounted on the
wings, which tilt up for a vertical take-off
and landing, but tilt ahead to operate like a
fixed-wing aeroplane with propellers for 
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forward flight. This saves power and in-
creases the range of the aircraft.

Lilium, another German company, uses
a variation of the theme with 36 electrically
powered fan jets. These look like miniature
versions of the turbofans on passenger jets,
except they use electric motors. The fans
are mounted on the fixed wings of its air-
craft and blow downwards for a vertical
take-off or landing and backwards for for-
ward flight. The company’s five-seater (pic-
tured below) can travel 300km in an hour. 

Kitty Hawk, a firm backed by Larry Page,
boss of Google’s parent Alphabet, has
teamed up with Boeing, the world’s largest
aerospace company, to develop Cora. This
two-seater uses 12 lifting rotors on a fixed
wing and is pushed along by a rear-mount-
ed propeller. It has a range of about 100km
and will be used by Air New Zealand to run
an air-taxi service. 

Most uam operators are getting into the
air with experimental flying permits,
which restrict how their prototypes can be
flown and usually only with a pilot. Some
aircraft are starting to go through full certi-
fication procedures, as all commercial air-
craft must before carrying fare-paying pas-
sengers. Air-safety authorities are still
establishing what the standards should be.
In July the eu’s Aviation Safety Agency re-
leased a “special condition” for the certifi-
cation of hybrid and electrically powered
vertical take-off and landing aircraft. The
idea is that the rules will be developed fur-
ther as flight trials continue. As with con-
ventional aircraft, certification could take
several years and cost millions of dollars.

Regulators have set strict operating
conditions for people flying small drones,
whether as a hobby or for commercial pur-
poses, such as filming, surveying or deliv-
ering pizza. This usually involves drones
being kept well away from people, build-
ings, airports and other aircraft. But as air
taxis are being designed to provide jour-
neys in just such places, from an airport to
the centre of a city for example, these new
aircraft will have to be integrated into air-
traffic-control systems, says Jay Merkle,
the executive director of the Office of Un-
manned Aircraft Systems at America’s Fed-
eral Aviation Administration (faa). 

See and be seen
Various efforts are under way to automate
air-traffic-control systems so that air taxis,
piloted or autonomous, can be merged
with flights by airliners and light aircraft.
Fundamental to that will be fitting all air-
craft with transponders, similar to those al-
ready used on large aircraft. These tran-
sponders would transmit and receive the
flight plans of other aircraft in the vicinity
automatically so that pilots, or in the case
of autonomous aircraft their flight com-
puters, can see and avoid one another. Next
year nasa, America’s aerospace agency,

will begin field tests of systems that could
manage such operations in an urban envi-
ronment as part of a “grand challenge” to
industry to find workable solutions.

Some countries, though, are pressing
ahead faster than others. Operators already
complain they can use a drone to deliver
blood in Rwanda but not in America, says
the faa’s Mr Merkle. Working with uam
firms on flight trials and sharing informa-
tion is the best way to reach global stan-
dards, reckons Tim Johnson, policy direc-
tor of the Civil Aviation Authority in
Britain. The agency has more than 20
groups planning air-taxi flight trials in
Britain. Japan aims to undertake such
flights in rural areas, where airspace is less
congested, before allowing air taxis into
urban locations, said Ito Takanori of the
Future Air Mobility Office of his country’s
Ministry of Economy, Trade and Industry. 

Meanwhile, Uber is trying to learn how
to run an air-taxi service. To this end it has
begun operating a somewhat old-fash-
ioned helicopter service between Lower
Manhattan and jfk airport in New York.
One thing this has brought home to the
company, says Uber’s Mr Sillion, is that
uam operators will inevitably get drawn
into property and infrastructure projects.

This means building “vertiports”, which
are landing pads with passenger facilities,
parking for air taxis and recharging points
for their batteries. Skyports, a London-
based startup, is building a prototype verti-
port due to open in October in Singapore. It
will be used by Volocopter for test flights. 

EHang, a Chinese dronemaker, is using
a passenger-carrying version it has been
testing to develop an air-taxi business in
Guangzhou, a city in southern China. It is
working with the municipal government
to set up a command centre for flying oper-

ations and a series of vertiports. 
But behind all these plans lurks one

more problem. Planning permission for
helicopter landing pads is hard to obtain in
some cities, largely because of noise objec-
tions. Flying taxis, being electrically pow-
ered, should be much quieter than helicop-
ters but are still likely to be heard buzzing
away overhead, just as drones are. The
leaders of some cities, such as Dubai,
Guangzhou and Singapore, might be pre-
pared to accept that as the sound of pro-
gress. Others might not. And noise, it
should be remembered, can ground many
an aviator’s ambitions. Despite the allure of
supersonic travel, Concorde had its wings
clipped because of the noise it made going
through the sound barrier. 7

Tilting on a jet plane

Lift a shell from the sand to your ear
and everyone knows you can hear the

sea. But listen carefully enough and you
can hear shells in the sand too. Sand, it
turns out, has a signature sound of its own,
and now scientists have found a way to
tune in. 

To the untrained eye, one bucket of
beach sand looks much like another but
mixed into the multitude of microscopic
minerals are carbonate chemicals left be-
hind from the shells of long-dead sea crea-
tures such as molluscs. The carbonate con-
centration varies according to local
geology, and Saskia van Ruth, a researcher
at Wageningen University in the Nether-
lands, and her colleagues say this leaves
each batch of sand with its own distinctive
noise. The results could extend forensic
techniques, providing a quick way to deter-
mine the source of disputed sand.

After water, sand and gravel are the
most used natural materials in the world.
But a looming global shortage has led to a
boom in clandestine sand mining and even
outright theft. In the southern Indian state
of Tamil Nadu, authorities are battling a so-
called “sand mafia” who supply the con-
struction industry through illegal dredging
of riverbanks. Last year Malaysia became
the latest country in the region to ban the
sale and export of its sand, demand for
which has soared as Singapore seeks to re-
claim land from the sea. A decade ago an
entire beach, 500 truckloads, was stolen
from a resort in northern Jamaica and, it is
believed, sold to rival operators. 

Writing in Applied Acoustics, Dr van 

The sound of sand reveals its source
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2 Ruth’s team show they can distinguish be-
tween sand samples retrieved (legally)
from nine seaside spots along the Dutch
coast. And armed with that information as
a reference tool, they could work out which
beach a given sand sample had come from.

The scientists used a technique called
Broad Acoustic Dissolution Spectroscopy
analysis (bards). It is done with a sensitive
listening device that picks up changes in
acoustic properties when a scoop of sand
or other powder is dropped into a beaker of
mild acid and mixed. Chemical changes,
including the breakdown of carbonates to
carbon dioxide, release bubbles that in-
crease the compressibility of the liquid and
therefore slow down the passage of sound
through it. Tap the side of the beaker as the
sand and acid are mixed together and the
sound that emerges drops in frequency
over time. After a few minutes, all of the
carbonate is broken down so the produc-
tion of gas slows and stops. In response,
the frequency of sound passing through
the liquid goes back to normal. This gives
each sample of sand two distinct measure-
ments: how quickly the sound changes
pitch, and how much it does so. 

Dara Fitzpatrick, a chemist at Universi-
ty College Cork who developed the bards
technique, says the change, from high
notes to low and then back again, can be
heard when many powders dissolve and is
known to physicists as the hot-chocolate
effect. “You can do it in your kitchen,” he
says. His team is selling the kit to drug
companies as a quicker and cheaper way to
analyse powders. It has also been used to
distinguish expensive Himalayan table salt
from inferior fakes.

With sand, the more carbonate there is
to produce carbon-dioxide gas, the greater
the acoustic shift. That is what allows the
eavesdropping scientists to pinpoint its
source. They can also pick up more subtle
influences, including the effect of the re-
mains of different-shaped shells, because
variations in their thickness and surface
area speed or slow the release of gas. 

Follow the sand
In places like the Netherlands, forensic
tracing could help track the effectiveness
of coastal-management practices, such as
the dumping of millions of tonnes of sand
to bolster natural defences against the sea.
Where that sand ends up is not always
clear. Placing the sand directly onto beach-
es is believed to be wasteful because much
of it is washed back into the sea. Newer
methods drop the sand into the shallow
water just off the beach, allowing the tides
to deposit it onto the land over time. Dr
Fitzpatrick says existing methods to distin-
guish sand samples are crude and slow as
they rely on looking at the size and shape of
individual grains under a microscope. He
sells sea shells as a way to see more. 7

In 2016 a startup in California called Am-
brosia began offering its customers

transfusions of blood from the young. At
$8,000 per litre, it was a service for the
wealthy who believed that young blood
could slow down or reverse the ageing pro-
cess, thereby reducing their chances of de-
veloping cancers, Alzheimer’s disease and
heart disease. 

Earlier this year America’s Food and
Drug Administration (fda) cautioned po-
tential customers that there was no proven
scientific benefit to receiving such blood.
In response, Ambrosia shut down its clin-
ics. But ill-fated startups aside, there is a
kernel of truth to the idea that young blood
can be rejuvenating. Experiments in the
early 2000s in which mice of different ages
had been stitched together to share their
circulatory systems, known as hetero-
chronic parabiosis, had demonstrated dra-
matic improvements in the cognition,
muscle repair and liver function of the el-
derly partners. The race this work sparked
to translate the idea into something useful
to humans, however, raises issues, not
least in the squeamishness and hazards as-
sociated with sharing blood. 

Perhaps no longer. One of the pioneers
of parabiosis, Irina Conboy, a bioengineer
at the University of California, Berkeley,
has now developed a way to get some of the
benefits of parabiosis without any of the
gruesome methods. She and other scien-
tists in the field had previously found that

not only did old partners benefit from para-
biosis, but young partners suffered: the old
blood aged them prematurely. Some of the
decline was caused by a protein called
transforming growth factor beta (tgf-
beta). This is normally responsible for reg-
ulating everything from cell proliferation
to differentiation and death. As people age,
tgf-beta accretes in the blood and this
leads to problems such as inflammation or
fibrosis.

In a new study published in Ageing, Dr
Conboy describes a way to slow down this
damage. Her team gave ageing mice a cock-
tail of oxytocin, a hormone, and alk5 in-
hibitor, an enzyme. Previous studies
showed that these had positive effects on
some of the symptoms of ageing. By sup-
pressing the amount of tgf-beta in cells,
the alk5 inhibitor had been shown to stim-
ulate the growth of new brain cells and im-
prove muscle and tissue health. And oxyto-
cin, which activates stem-cell formation in
response to tissue damage or atrophy, de-
clines naturally with age. 

However, to have any effects, alk5 in-
hibitor usually had to be given at very high
doses. And when researchers tried to add
extra oxytocin by itself, the hormone’s
benefits were overwhelmed by waste ac-
creted in old blood. By putting them to-
gether, however, it was possible to reduce
the dose of alk5 inhibitor by a factor of ten
and reap the benefits of the oxytocin.

After seven days on this cocktail, the
mice had less inflammation in their brains,
more neural stem cells in the brain area re-
sponsible for memory and learning, and
better cognitive capacity. Their livers had
less scarring and fat, and their muscles
healed better and faster. In short, their bo-
dies and brains looked a lot like the old
mice after parabiosis—but without the
drawbacks of a blood buddy. 

Because both ingredients of this chemi-
cal cocktail are already approved by the
fda, Dr Conboy’s team is now planning a
clinical trial of 20 volunteers over 65, to see
if the cocktail’s rejuvenating powers will
work in people. 

The latest findings have been wel-
comed, albeit cautiously. Scientists at the
American National Institute on Ageing say
the latest work may show a way forward in
a field that currently seems stuck. But they
think it is too early to advance the research
into human trials. The concern is that the
drugs being used have not previously been
tested together in people. Dr Conboy points
out, however, that prescribing approved
drugs in multiple combinations is a stan-
dard procedure in medicine.

Entrepreneurs in Silicon Valley might
have jumped the gun in selling the rejuve-
nating effects of parabiosis to their clients.
Nevertheless, this vampire-like concept is
not gone yet—and could still rise up from
the dead someday soon. 7

Uncovering how the body ages is
leading to drugs to reverse it

Ageing
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Since its discovery by astronomers in
2015, the exoplanet k2-18b has elicited

much excitement. Swirling around a
red-dwarf star about 110 light-years away
from Earth, the distant world sits in a
so-called Goldilocks zone—not close
enough to its host star to be too hot and
not far enough away to be too cold—that
could allow liquid water to flow across its
surface. That is a crucial condition for
life as we know it.

Now astronomers have cranked up
the speculation. Follow-up images taken
by the Hubble Space Telescope suggest
k2-18b (artist’s impression below) has an
atmosphere containing large amounts of
water vapour—the first exoplanet in a
habitable zone to have this confirmed.
Most exoplanets previously found with
atmospheres have been gas giants, simi-
lar to Neptune or Jupiter. k2-18b instead
looks like it could be a rocky planet twice
as big as Earth, perhaps covered in vast
ice-covered seas.

To make the discovery of atmospheric
water, Angelos Tsiaras, an astronomer at

University College London, and his
colleagues looked at how light filtered
through the atmosphere of k2-18b as it
passed in front of its star between 2015
and 2017. This spectroscopic technique is
a common way to analyse the atmo-
spheric composition of exoplanets,
based on which wavelengths of light
make it through and which are blocked.
But it is difficult—especially for the
relatively small and cold rocky worlds
that could hold the conditions for life.

Writing this week in Nature Astrono-
my, Dr Tsiaras describes how his team
wrote software that could analyse the
data collected by Hubble to try to do the
same job—up to a point. They were not
able to pinpoint the exact form and
amounts of the water they found. Instead
they used computer models to simulate
the most likely scenarios, and concluded
that as much as half of the atmosphere of
k2-18b could be water vapour. They also
found evidence of large amounts of
hydrogen and helium gas.

This is just the start of such study of
planets beyond our solar system. Astron-
omers plan to launch two new orbiting
telescopes in the next decade—the Amer-
ican James Webb Space Telescope and the
European ariel survey—that will be
powerful enough to peer into the atmo-
spheres of exoplanets more closely.
Powerful enough, perhaps, to detect
telltale molecular signatures of life.

With Dr Tsiaras’s analysis, k2-18b is
now the best candidate for a life-sup-
porting exoplanet out there. The tem-
perature on the surface could be about
the same as Earth and there could be
similar clouds hanging in the sky. How-
ever, the planet’s adjacency to the star—it
whizzes around once every 33 days—
could produce intense space weather
from the stellar activity. And it would be
advisable to pack sun cream: the ultravi-
olet radiation would be off the scale.

Blue world
Exoplanets

The first planet beyond the solar system confirmed to have water

Looks like home

The last Neanderthals vanished from
Earth about 40,000 years ago. Exactly

what drove them to extinction, however,
remains a mystery, with their disappear-
ance variously attributed to anything from
climate change to inferior cognitive abili-
ties or even cannibalism.

Anthony Pagano, a medical researcher
at Seton Hall University in New Jersey, has
a new explanation. He thinks Neanderthals
might have been unusually prone to severe
ear infections, which left them struggling
to compete against their Homo sapiens
cousins. In modern humans, ear infections
can happen at any age but it is mainly
young children who get them; five out of
six will have at least one such infection be-
fore their third birthday. In 2017 Dr Pagano
suggested this could be because of the ori-
entation of the Eustachian tube, which is
located just inside the eardrum, and con-
nects the middle ear to the back of the
throat. The throat end of this tube opens
when a person swallows, allowing air to be
sucked in or pushed out of the middle ear
so that its internal air pressure matches the
outside world. This is why swallowing dur-
ing take-off or landing on a plane can re-
lieve painful pressure in the ears. 

Infection hazard
When air is sucked into the tube, however,
harmful bacteria from the throat can be
carried along too. This is not such a pro-
blem in adults, because the Eustachian
tube is oriented vertically and it is difficult
for pathogens to rise upwards to reach the
middle ear. 

In young children, however, the Eusta-
chian tube lies horizontally between the
throat and ear, meaning pathogens can
more easily get in and cause infections.
“The tube doesn’t take on the adult vertical
form until the six-year mark,” says Dr Pa-
gano. “And at that age clinical rates of mid-
dle-ear disease drop off.”

For Neanderthals that drop-off might
never have come. Dr Pagano and his team
examined three well-preserved adult Ne-
anderthal skulls, two of which came from
Italy and the third from Gibraltar. Their
measurements, reported in the Anatomical
Record, indicate that the Eustachian tube
was horizontal in all three, suggesting
adult Neanderthals may have been as likely
to develop ear infections as today’s infants.
Long before antibiotics, those infections
could have been lethal, potentially leading

to meningitis or pneumonia.
Some researchers questioned whether

Neanderthals could have existed for as
long as they did—around 400,000
years—if they carried such a fundamental
anatomical problem. Dr Pagano says that
ear infections would have raised Neander-
thal mortality rates only slightly, and not
enough to doom the species in ordinary
circumstances. 

But a few thousand years before the Ne-
anderthals vanished from Europe, modern

humans reached the continent. Competi-
tion with the newcomers put Neanderthal
populations under extreme pressure and,
in those circumstances, small factors
might have made a big difference. Ear in-
fections can lead to deafness, for example,
and that might have been significant. If Ne-
anderthals were more likely than modern
humans to have hearing problems then
they would have had more trouble commu-
nicating and hunting, with dire conse-
quences for their long-term survival. 7

Neanderthals had a propensity for
earache, nudging them to their doom

Human evolution

Say what?



82 The Economist September 14th 2019

1

They stood in a line outside the Capitol
while senators considered a health-

care bill that would restrict family-plan-
ning services. They reappeared in Wash-
ington to watch over the confirmation
hearings of Brett Kavanaugh, a controver-
sial Supreme Court justice. In Ohio’s state-
house they sat, heads bowed, as lawmakers
discussed banning a common abortion
procedure. Each time the protest was si-
lent. Their long crimson gowns and
winged white headdresses made the point.
The uniform, borrowed from “The Hand-
maid’s Tale”, has become a universal sym-
bol of women’s oppression.

Although Margaret Atwood’s novel was
published in 1985, for many readers it illu-
minates today’s politics more than any oth-
er work of literature. Some of its dystopian
predictions about the rollback of reproduc-
tive rights now seem prophetic. “While we
were moving away from Gilead for a while
in the 20th century,” Ms Atwood told The
Economist, referring to the oppressive theo-
cratic state in her story, “we turned around
in the 21st and started going back.”

Women who agree with her have at-
tended demonstrations across the world,
dressed as her characters. At the marches
for women’s rights in January 2017, protes-

ters in America and elsewhere carried plac-
ards quoting the book, or drily insisting
that this work of speculative fiction is not
an “instruction manual” for governments.
A television adaptation, featuring those
now-iconic costumes, was first broadcast a
few months later; at the White House Cor-
respondents’ Dinner the next year, Mi-
chelle Wolf, a comedian, joked that if Mike
Pence, America’s vice-president and a zeal-
ous evangelical Christian, had not already
watched the show, he “would love it”.

The contemporary influence of “The
Handmaid’s Tale” is approaching that of
George Orwell’s “Nineteen Eighty-Four”.
Over 8m copies have been sold in English.
In 2017 it was the most-read novel in Amer-

ica, according to Amazon. Ms Atwood
quips that she “may be the only person on
the planet who is such a beneficiary” of
America’s rancour. More than three de-
cades after the original, a sequel to the
book, “The Testaments”, was published
this week. 

“The Handmaid’s Tale” imagines that
the American government has been over-
thrown by the Sons of Jacob, a fundamen-
talist Christian group. They murder the
president and members of Congress—
“they blamed it on the Islamic fanatics”—
suspend the constitution and declare the
Republic of Gilead. In this totalitarian
state, men and women have strict roles.
Men can be “Commanders” governing Gile-
ad, “Eyes” (spies), “Angels” (soldiers) or
“Guardians of the Faith” (sentries); some
continue in professions deemed useful,
such as doctors and accountants. Women
can be Wives to Commanders, “Marthas”
(household labourers), “Aunts” (discipli-
narians for the regime) or “Handmaids”
(surrogates who bear the Commanders’
children). The “Unwomen” who resist
these roles are executed or dispatched to
the Colonies, where they farm toxic land
until they die. This system is explained by
Offred (“Of-Fred”, the name of her Com-
mander), a Handmaid.

When Ms Atwood was writing that book
in 1984, she wanted to imbue it with an un-
canny realism, and sought biblical or his-
torical precedents for every detail and poli-
cy in Gilead, amassing a box of newspaper
clippings. The past is “filled with echoes”,
she wrote in “The Handmaid’s Tale”. She
had a point. The religious conservatism
that was then sweeping America harked 

Political fiction

Return to Gilead

The sequel to “The Handmaid’s Tale” deepens its portrayal of oppression—and
shows a way out

The Testaments. By Margaret Atwood.
Nan A. Talese; 432 pages; $28.95. Chatto &
Windus; £20
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back to the country’s Puritan history. Com-
munist regimes relied on primitive propa-
ganda. The kind of public executions that
provided voyeuristic thrills in medieval
times remained popular in Saudi Arabia
and Iran. Meanwhile, debate raged about
feminism, sexual violence and abortion.

After Donald Trump’s election, Ms At-
wood came to be seen by some as a sooth-
sayer. “The Handmaid’s Tale” laid out an
extreme version of America’s pathologies,
issuing a warning that what was once
shocking could come to seem normal, as
outrage devolved into complacency. Speak
up about injustice while you can, it seemed
to say. For Gilead “may not seem ordinary
to you now, but after a time it will”, one
character observes. 

Marthas and Commanders
Given the story’s status, when publication
of “The Testaments” was announced last
year, the reaction in the literary world was
frenzied. Cyber-criminals undertook a
long (though unsuccessful) campaign to
hack the computers of Ms Atwood’s literary
agents and steal the manuscript. Only a
tiny number of copies were released for
publicity—including a few for the judges of
the Booker prize, who last week shortlisted
“The Testaments” for the award.

The new book leaps ahead of the tv se-
ries, which itself extended the drama of
“The Handmaid’s Tale” far beyond Ms At-
wood’s original novel. Set more than 15
years later, “The Testaments” has three
main characters: Aunt Lydia, one of the ar-
chitects of Gilead’s policies towards wom-
en; Agnes Jemima, Offred’s first daughter,
who is still in Gilead; and Daisy, Offred’s
second daughter, who, like her mother, has
made it to the safety of Canada. The narra-
tive alternates between their accounts. 

“The Handmaid’s Tale” described the
new regime’s brutality from Offred’s per-
spective only, showing how a politician’s
promise of a better future “never means
better for everyone…it always means
worse, for some”. The scope of “The Testa-
ments” is wider. It uncovers Gilead’s inner
workings: the ideological hypocrisies, the
fragile alliances, the institutional rot. It
highlights, through Aunt Lydia, the coer-
cive tactics employed by repressive states.
Having previously been a judge, when the
coup takes place Lydia is imprisoned in a
former stadium. She is locked in solitary
confinement, tortured and given a choice
that is not a choice: to co-operate or die. In
these conditions, even the strongest wills
can be tamed. “You take the first step, and
to save yourself from the consequences,
you take the next one,” Aunt Lydia says.

Ms Atwood was inspired by the strug-
gles for survival among the top brass of the
Soviet Union and elsewhere. Yet fans hop-
ing to glimpse the problems of the 21st cen-
tury in the new book will be gratified, too.

There are references to “the floods, the
fires, the tornadoes, the hurricanes, the
droughts, the water shortages, the earth-
quakes”, and to economic problems that
make citizens scared—then resentful. Gile-
ad corrals its outcasts “like sheep into
fenced-in ghost towns with no food and
water”. In an inversion of America’s vexed
relationship with Mexico, people flee,
“risking their lives walking north to the Ca-
nadian border in winter”. Other countries,
after “refugee riots”, have closed their
doors to the fugitives. 

For their part, the Commanders try to
introduce a “Certificate of Whiteness”
scheme, which fails. Women die after be-
ing forced to give birth to non-viable ba-
bies. A respected dentist is sexually abus-
ing several young girls, but the victims feel
they cannot come forward. “Even with
grown women,” Aunt Lydia writes, “four fe-
male witnesses are the equivalent of one
male, here in Gilead.”

Yet if “The Handmaid’s Tale” was a
warning, “The Testaments” has a more pos-
itive message. Both books end by affirming
that the regime eventually falls, in epi-
logues which refer to a historical sympo-
sium of Gileadean studies. “The Testa-
ments” shows that corruption and
infighting help to bring about its demise
from within. Ms Atwood says that it re-
flects a sense of hopefulness on her part.
History, she thinks, proves that “you can
keep some of the people down some of the
time, and most of the people down most of
the time, but you can’t keep all of the peo-
ple down all of the time.” 7

In the 1970s a course on investing at Har-
vard Business School was nicknamed

“Darkness at noon”, because it was held in a
basement at lunchtime and badly attend-
ed. By the mid-1990s the classes on finance
were jammed with wannabe masters of the
universe. That telling contrast is among the
many illuminating snapshots of the past in
Nicholas Lemann’s ambitious new book on
corporate America. 

Even in the headquarters of capitalism,
Mr Lemann reveals, attitudes to business
have oscillated wildly, both in boardrooms
and on Wall Street. His book is an unusual
addition to a growing canon that seeks to
explain why, for many ordinary people, the
American Dream has come to seem out of

reach. Rather than focusing on macroeco-
nomic factors such as growth, productivity
or unemployment, in “Transaction Man”
Mr Lemann dwells on how companies are
run. Its publication is timely, given the re-
cent statement by the Business Round-
table, a group of bosses, that firms should
be run for all stakeholders, not just share-
holders. But for all its rich reporting and
panache, it lacks rigour. 

Mr Lemann splits modern American
business history into three phases. In the
largely benign age of Institution Man,
roughly from the 1930s until the 1970s,
large corporations dominate, under the
control of technocrats who often adopt ele-
ments of a corporate welfare state—from
job security to pensions and health care.
From the 1970s onwards the malign era of
Transaction Man begins, in which finan-
cial deregulation and more assertive own-
ers see big firms broken up and managers
take a more ruthless view of social obliga-
tions. In the 2000s the era of Network Man
is inaugurated, led by tech firms seeking to
overthrow the old order with platforms
that have millions of connected users. The
jury is still out on whether this latest phase
is an improvement, the book suggests.

Onto this simple structure, Mr Lemann
builds many narratives about individuals
and institutions. Three people loom large,
each representing a distinct phase: Adolf
Berle, a thinker born in 1895 who wanted to
harness big business for social ends; Mi-
chael Jensen, an economist who preached
a radical doctrine of shareholder value in
the 1970s and 1980s; and Reid Hoffman, a
co-founder of LinkedIn and a Silicon Valley
guru. The book also tracks the evolution of
two firms, General Motors (gm) and Mor-
gan Stanley. As if that were not enough, it
follows a working-class neighbourhood on
the South Side of Chicago over the decades. 

As an intricate feat of storytelling, the 
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2 author (who writes for the New Yorker) just
about carries it off. There are dazzling pas-
sages. In the prologue he skewers today’s
elite, whose typical member “is suspicious
of politics and provincial concerns; his
perspective is global and based on what he
regards as universal principles.” He lam-
poons the Clinton administration’s chum-
miness with bankers. Gems are dug from
the past. Alfred Sloan, autocratic boss of
gm in the mid-20th century, had a private
railway carriage, with an office and bed-
rooms, which he used to travel the country
to visit car dealers. Mr Hoffman is depicted
in a Californian sushi joint, swapping va-
cuities with a consultant from McKinsey
who proclaims, “There’s a non-zero chance
that ai will be smarter than humans.”

Yet for all the sparkle, the book suffers
from two flaws. One is a smouldering iden-
tity crisis: it can’t make up its mind wheth-
er it is a polemic about how America has
gone to hell or a more standard history, an-
chored in empiricism. As a result, the read-
er often has the uneasy feeling of not being
given the full picture. Globalisation is bare-
ly mentioned. Mr Lemann never establish-
es whether the majority of the workforce,
or only a small elite of workers—and their
pampered, sometimes reprehensible over-
lords—benefited during the glory days of
behemoths such as at&t and ibm. Given
his generally favourable depiction of such
outfits, that is a huge omission. The de-
scription of the subprime crisis fails to
tackle Fannie and Freddie, presumably be-
cause the mortgage giants were, inconve-
niently, government-sponsored. Mr Le-
mann is furious about the treatment of gm,
which got a bail-out in 2009, but overlooks
its inefficiency and bad management. 

The second flaw is that “Transaction
Man” does not furnish a considered frame-
work for how the economy works and
creates prosperity. Although it is never put
this clearly, the book’s dominant mental
model seems to be a producer-led one in
which workers make things and the gains
are split between labour and capital. Con-
sumers are an afterthought. The role of cre-
ative destruction in raising long-term liv-
ing standards, partly by shrinking obsolete
industries and redeploying resources to
new ones, is downplayed. 

The result is that the hard questions are
dodged. Should inefficient firms with bad
products that disadvantage tens of mil-
lions of consumers be protected in order to
save hundreds of thousands of jobs? Does
globalisation mean that the government
must bear the burden of social obligations,
because if companies do they will find
their costs are too high to be able to com-
pete with foreign businesses? Why has eco-
nomic performance been dismal in many
European countries that stuck with corpo-
ratism? Read this book for the vivid panora-
ma, not for the logic of its argument. 7

The first photograph in Thomas
Campanella’s fascinating history of

the borough of Brooklyn seems, at first
glance, to have little to do with his sub-
ject. Here is the north-east coast of Baffin
Island, in the high Arctic, where, looking
towards the Barnes Ice Cap, you can
glimpse the “rapidly vanishing last ves-
tige of the Laurentide ice sheet”. But that
ice sheet was, as Mr Campanella evoca-
tively writes, the “great sculptor” of New
York state, and Brooklyn is the “long-
settled western rump of that glacial pile
known as Long Island”, left behind when
the ice retreated.

Mr Campanella, who teaches at Cor-
nell University, aims to give an account
of “the Brooklyn unknown, overlooked
and unheralded—the quotidian city
taken for granted or long ago blotted out
by time and tide.” He succeeds admirably,
tracing the development of the land first
inhabited by the Canarsee Indians, part
of the Leni Lenape Nation of Algonquian
peoples, and later by the Dutch and the
English. He points to ghostly mementoes
of native habitation: the present-day
junction of Flatbush Avenue and Kings
Highway marks the crossroads of two
native trails, “which explains why both
roads look like random rips in the urban
fabric on a map”.

Dutch settlers called the place breuke-
len, “the fractured lands”, because of the
many tidal inlets that scored the plain
above Jamaica Bay. Those parcels of land

were consolidated first into a city in its
own right and then—after 1898—into a
part of Greater New York. Much of the
book concerns the borough’s struggle
against the draw of its more glamorous
neighbour across the East River, and
indeed against the state of New Jersey:
Newark, not Brooklyn, became the home
of the region’s major port, and Newark
airport overtook Brooklyn’s Floyd Ben-
nett Field, despite the energetic efforts of
Brooklyn’s boosters. 

Mr Campanella’s book is richly peo-
pled with the likes of Floyd Bennett
himself, a heroic and handsome aviator
who flew to the North Pole in 1926, per-
ishing two years later on another ad-
venture. Many engaging characters
feature in Brooklyn’s stormy story. John
McKane, a carpenter and builder, became
the powerbroker behind the growth of
Coney Island into a pleasure resort at the
end of the 19th century (before winding
up in jail). Fred Trump, the president’s
father, threw a party to celebrate the
destruction of Coney Island’s “Pavilion of
Fun”, which, in “an act of vandalism”, he
razed to make room for an abortive apart-
ment project.

“Brooklyn: The Once and Future City”
is, however, more than a story of boom
and bust. It is a nuanced portrait of a
diverse group of communities. Genteel
farmland, then a byword for urban
blight, and now the apotheosis of hip-
sterdom and gentrification—Brooklyn
has seen it all. Mr Campanella, a native
Brooklynite himself, brings both love
and scholarship to his writing, revealing
the true spirt of this fractured land. 

The fractured lands
Urban history

Brooklyn: The Once and Future City. By
Thomas Campanella. Princeton University
Press; 552 pages; $35 and £27
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During the courtship at the heart of
“No. 7 Cherry Lane”, an animated film

from Yonfan, a 71-year-old auteur, the
streets of Hong Kong erupt in violent prot-
est. Police in riot gear and gas-masks face
down crowds of angry youths who are call-
ing for the downfall of an authoritarian
government. It is 1967, when Chinese Com-
munist agitators fuelled riots that rocked
the territory, then under British colonial
rule. “This is revolution,” marvels Fan Zim-
ing, a university student, looking on from a
safe distance. Mrs Yu, his 40-year-old love
interest, is unimpressed, having lived
through the civil war in China. “This is not
revolution,” she snaps back. “I’ve experi-
enced the real thing.” 

The echoes of the current unrest in
Hong Kong may be coincidental, but they
are inescapable. “No. 7 Cherry Lane”, which
was screened last week at the Venice Film
Festival, is a surreal, erotically charged
story in which Mrs Yu competes with her
18-year-old daughter Meiling for the affec-
tions of Ziming, an English tutor. But it is
also, more subtly, a conservative rebuke to
youthful rebellion, and a paean to elders
and to bridging differences between gener-
ations. Yonfan, who won the festival’s
screenplay prize, dedicated the film to
Hong Kong, calling it a “love letter” to the
territory. But his may not be the sort of af-
fection that today’s protesters appreciate.
He loves Hong Kong both as it was in 1967,
and as it is now under Chinese rule.  

The director was born in China on the
eve of the revolution; his family eventually
settled in Taiwan, where he grew up under
the dictatorship of Chiang Kai-shek. He de-
scribes breathing “the air of freedom”
when, aged 16, he rode the Star Ferry after
his arrival in British-controlled Hong Kong
in 1964. Yonfan had been urged by friends
to stay quiet about today’s protests while in
Venice—but he couldn’t. He sees them as
violent, lawless and unnecessary; he had
no quarrel with the extradition bill, backed
by the mainland government, which
sparked the upheaval (and which Carrie
Lam, Hong Kong’s chief executive, finally
withdrew on September 4th). He says he
does not feel the tightening of liberties that
has driven hundreds of thousands, even
millions of people into the streets; like oth-
ers sympathetic to the authorities, he dis-
putes those high crowd counts. “In Hong
Kong”, he insists, “I feel free, everywhere,
all the time.”  

Casual fans of the films Yonfan began
making in the 1980s might have missed his
particular strain of conservatism. For ex-
ample, “Bishonen” (1998) was ground-
breaking for its explicit exploration of gay
romance. “No. 7 Cherry Lane”, his first fea-
ture film in a decade, lingers on Mrs Yu’s
frank sexual fantasies in lurid dream se-
quences. In an early set piece, inspired by a
classic Chinese story, she imagines herself
as a nun who is kidnapped by a brute and
taken to a forest clearing, her naked body

set upon by snakes, then by her kidnapper.
She tears away the brute’s face to reveal
Ziming. He also attracts the lustful eye of
Mrs Yu’s upstairs neighbour Mrs May, a
transvestite and retired actor, now a re-
cluse with her butler and cats. In another
fantasy sequence, Mrs Yu stretches out lan-
guorously on a sofa, imagining a shirtless
Ziming with a pair of cats scratching and
licking his chest. 

By contrast, Ziming’s courtship of Mrs
Yu is chaste and old-fashioned. Every Sat-
urday he takes her to the cinema, where
they watch matinée screenings of classic
French films, all starring Simone Signoret,
which reinforce Yonfan’s theme of an older
woman’s romantic appeal to a younger
man. Infatuated with Ziming herself, Meil-
ing jealously follows her mother on these
dates and almost ends up bagging him, in a
rough approximation of “The Graduate” (a
title which appears in the film on a cinema
marquee). At one point Meiling declares
that “tomorrow belongs to me”.

All our yesterdays
To Yonfan, though, this is the misplaced ar-
rogance of youth. In his telling, Mrs Robin-
son gets the boy. In a show of filial piety,
Meiling finally gives up her pursuit and
wishes her mother happiness. Tomorrow
may belong to the young, Yonfan says, but
they should get there in “the right way”.
“This is a movie of reconciliation,” he ex-
plains. “Yesterday, today, tomorrow. Yes-
terday is the mother. Tomorrow is the
daughter. But in my movie, they reconcile.”

There is an acute irony in an indepen-
dent Hong Kong film carrying (albeit sub-
tly) a pro-establishment message. In the
past some Hong Kong directors, including
Yonfan, enjoyed a global reputation for an
avant-garde playfulness with social and ar-
tistic conventions, which their inhibited
counterparts on the mainland only occa-
sionally matched. But Hong Kong’s mas-
ters have receded from the international
film circuit in recent years. In this century
some of China’s and Hong Kong’s most dar-
ing film-makers have been embraced by
the authorities. Critics think several have
been co-opted, their films subject to offi-
cial censorship as a price for access to the
most lucrative Chinese-language market. 

Yonfan is not in that category. As with
his previous films, he took no official fund-
ing for “No. 7 Cherry Lane”. He did not sub-
mit it to censors in Beijing as he is not seek-
ing a theatrical release on the mainland
(though the movie was animated in Beij-
ing, by Zhang Gang). This time, however,
his avant-garde statement is to make a film
that, in its eccentric way, stands squarely in
opposition to the rebellious zeitgeist of
Hong Kong today. Yonfan does not care if
Hong Kongers boycott his film because of
his anti-protest sentiments, on-screen and
off: “I made this movie for me.” 7

V E N I CE

Yonfan has dedicated his new film to Hong Kong, but protesters may not
appreciate its message 
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