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Official fuel consumption figures in mpg (l/100km) for the Ford Mustang range: urban 14.1-28.0 (20.1-10.1), extra urban 28.8-41.5 (9.8-6.8), combined 20.8-35.3 (13.6-8.0). 
Official CO2 emissions 306-179g/km. 
The mpg figures quoted are sourced from official EU-regulated test results (EU Directive and Regulation 692/2008), are provided for comparability purposes and may not reflect your actual driving experience. 



ford.co.uk/mustang



For those not satisfi ed with bronze, silver or gold.

The new Cayenne Platinum Edition.

Go beyond the podium. With specifi cation including 20-inch RS Spyder Design wheels, 

Porsche Dynamic Light System (PDLS), BOSE® Surround Sound System, online navigation, 

Connect Plus, sports seats with centres in Alcantara® and much more besides. 

A car designed to win hearts – and engineered to conquer the road. 

The Cayenne Platinum Edition from £55,134 (RRP incl. VAT).

Discover more at porsche.co.uk/platinum

Offi cial fuel economy fi gures for the Cayenne Diesel Platinum Edition in mpg (l/100km): urban 36.2 - 37.2 (7.8 – 7.6), extra urban 
45.5 – 47.1 (6.2 – 6.0), combined 41.5 – 42.8 (6.8 – 6.6). CO2 emissions: 179 – 173 g/km. The mpg and CO2 fi gures quoted are sourced 

from offi cial EU-regulated tests, are provided for comparability purposes and may not refl ect your actual driving experience.



P
H

O
T

O
G

R
A

P
H

Y
 (

C
O

V
E

R
):

 A
R

T 
S

T
R

E
IB

E
R

. T
H

IS
 P

A
G

E
: G

R
E

G
 W

H
IT

E

0 1  /  1 7  /  C O N T E N T S  /  0 0 7

FEATURE
WHITE CARGO
A vague tip-off to the UK National Crime 
Agency in 2015 led to a race against time 
to fi nd one vessel out of 50,000 and 
its record £500 million haul of cocaine 

150

National Crime Agency senior 
investigator John McGowan led 
the hunt for the MV Hamal, after 
a tip-off that it was being used to 
smuggle drugs into Europe



from authorised retailers

Buy direct from bowers–wilkins.co.uk/P5W
Two-year warranty
Free delivery

P5 Wireless.
We’ve taken
away the wires
but kept the 
sound quality.

£329.99



142
FEATURE
You. Live
Amateur video streaming is today’s rising 
entertainment form – and it’s forcing us to 
re-examine what it means to be a viewer

101
PLAY
WIRED culture
China’s cloud-sourced museum; how 
Bonobo is tackling the migration 
crisis; the US artist painting with light

124
FEATURE
Culture shapers
We are not as in control of our media 
choices as we think. WIRED reveals ten 
people shaping our cultural selections

081
WIRED2016
The offi cial report
Our annual festival brought together more 
than 50 leading speakers and infl uencers. 
Read our event debrief and get inspired

061 117 162
GEAR
Rated & reviewed
Barista-standard coffee at home; the 
boot camp rebooted; the latest 
devices for streaming and listening

R&D
Scientifi c progress
Why academic papers need better 
feedback; a smarter delivery system 
for medication; colour inception

FEATURE
The new frontier
The merging of machines and humans is 
happening right now. DARPA director Arati 
Prabhakar outlines its rewards and risks

049
IDEAS BANK
Brain food and provocations
How digital woman was created; solving 
economic inequality with technology; the 
nascent science of human touch

016
START
News and obsessions
Airbnb’s plan to build a kinder community; 
examining Sellafi eld’s decommissioned 
plant; the Asian app leaving Uber behind

Above: Inna 
Braverman’s Tel Aviv 
startup is converting 
wave power into 
electricity (p19)
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KATHRYN NAVE

MARCO VENTURA

ARATI PRABHAKAR 

RICHARD PRICE
The founder and CEO of Academia.edu 
writes in R&D on the need to improve peer 
review of scientifi c research. “For a given 
paper, we should be asking every academic 
who reads it what they thought – not just 
the two peer reviewers,” he says. “And the 
system should provide credit to academics 
for sharing code, data and other materials.”

Greg White headed to Liverpool to photograph the 
UK Border Force – the enforcement command that 
uncovered a record £500m haul of cocaine. “The 
fi rst challenge was fi nding their offi ce,” says White. 
“They don’t put their name or number on the door, 
for obvious reasons. I thought shooting on their 
training ship must have been like the real-life drug 
bust – up against the clock in tough conditions.”

Maciek Jasik’s atmospheric photographic style brings 
an air of intrigue to his portrait of DARPA director 
Arati Prabhakar (above). “I got talking with Arati 
about how AI has fostered debate on what makes 
us human, and how it might broaden our sensory 
experience,” he says. “This led to the creative 
direction for the photographs – to build a world of 
colour and light that transcends our normal reality.”

The director of DARPA writes about the 
next technological frontier – the fusion 
of human consciousness and machine 
capability. “What’s drawing us forward is the 
lure of solutions to previously intractable 
problems, of enhancements to our inborn 
abilities,” she says. “But it raises questions 
about who we are and what we want to be.”

The author of The Four-Dimensional Human 
writes in Ideas Bank on how misogyny has 
migrated to cyberspace. “Both pariah and 
fetish, digitised woman confronts a new 
version of an ancient prejudice,” he says. 
“Online abusers disintegrate her into a 
collection of body parts, while on the cutting 
edge of robotics she is the obedient AI.”

Nave reports on live streaming – the 
phenomenon that’s upending entertainment 
and turning Facebook, Twitch, Periscope 
and the like into major video platforms. 
“Live-streaming empowers and implicates 
the viewer in a way traditional recording 
cannot,” she says. “At its best, it’s pure, 
honest joy. At its worst, it’s voyeurism.”

Milan-based artist Ventura specialises 
in painting striking portraits – so WIRED 
commissioned him to capture Netfl ix’s chief 
of content, Ted Sarandos. “I used oil on a 
gessoed panel. I’m inspired by religious 
works, such as the art in the Vatican, so I 
painted him in classic Renaissance style – 
a man of his stature needs a certain aura.”

WHITE CARGO

TRAINING DAY 

THE NEW FRONTIER 
AI’S REALM OF THE SENSES 
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WIRED2016

 LIVING IN A BOX 

INSTAGRAM

 PRETTY/GRIM 

PODCAST

THE WEEKLY VIEW FROM WIRED

WIRED’s art desk took remote working 
to new levels last month when the 
team decamped to WIRED2016 to show 
delegates how we put an issue together. 
Or was it so the editor could keep a close 
eye on their “jazzier” layout ideas?

Edward Thompson’s The Unseen - An 
Atlas of Infrared Plates pushes the 
properties of some of the last infrared 
rolls of film ever produced to their 
limit. For In The City (pictured), the 
rare fi lm is used to document pollution 
in London. For more special pictures 
from the WIRED world, follow 
@WiredUK on Instagram

The WIRED Podcast is your weekly 
digest of ideas, technology, design and 
business stories. Among the subjects 
covered in recent episodes: fake news 
in a post-truth world; super-fast bats; 
super-special snails; and what Donald 
Trump’s election victory means for 
science and tech. Listen at wired.co.uk/
podcast, or search WIRED UK on iTunes.

UNDO
Yves Béhar is the founder of design studio fuseproject and the 
co-founder of August, and not as stated in issue 10.16

WIRED2016 
LESSONS FROM A PIONEER

WIRED.CO.UK

THE FUTURE OF INVESTIGATION

Last month’s cover star Bertrand Piccard fl ew in to WIRED2016 (er, we cannot confi rm 
or deny if his method of transport used fuel) to tell the audience his heroic tales of solar-
powered aviation. After thanking WIRED for believing in his crazy dream back in 2009 
when few others did, Piccard imparted his eight rules for saving the world. Rule number 
three: fi nd your opposite as a partner – “André [Borschberg, Solar Impulse’s co-pilot] and 
I cannot be more diff erent,” he revealed. “And this is how we can learn something new. 
With similar people, you have fun, but there is no confl ict. You learn nothing.” His riveting 
session won a standing ovation from the 500-strong audience, and a place in the WIRED 
heroes hall of fame. To view Bertrand Piccard’s talk in full, visit wired.uk/2016-highlights

This month, wired.co.uk’s Matthew Reynolds takes a forensic 
look at how crimes of the near future will be solved. A bunch 
of new innovations are being used to ensure the right person 
is convicted. Among them: the 3D modelling of footprints as 
evidence; speech-recognition technology that could recon-
struct conversations captured on silent CCTV footage; and 
VR headsets that enable jurors to explore virtual crime scenes. 
WIRED approves – but these developments will make CSI seem 
as dated as Midsomer Murders… Read more on wired.co.uk

EVERYTHING ELSE

WANT MORE 
WIRED?

Facebook 
wireduk

Twitter
@WiredUK

wired.co.uk/
video

Instagram 
@wireduk

Tumblr 
wireduk

wired.co.uk/
podcast



For stockists call: 01628 770988 | www.seiko-astron.com

*If there are changes in the region / time zone, manual time zone selection may be required.

astron.
the world’s fi rst
gps solar watch.
As Novak Djokovic travels the world, his Astron GPS Solar 

keeps him on time, adjusting automatically to his time zone 

at the touch of a button and using just the power of light. 

With dual-time display, Astron is simply the world’s fi nest 

GPS Solar watch.



Above: Kathleen Kennedy, Lucasfi lm president and custodian of the Star Wars universe
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YouNow, by now streaming 50,000 hours 
of amateur video each day, under topics 
ranging from #makeup to #bored, was 
an early signal of a cultural shift now 
causing stress in network-TV boardrooms 
and movie studios. From Shanghai to 
Swansea,  viewers are consuming 
unrehearsed and unpolished raw video 
at huge scale – simply because it’s live, 
and it speaks to their interests. 

It’s that shift in the balance of media 
power back to the consumer-as-creator 
that led us to devote this month’s cover 
package to the new cultural tastemakers. 
Where network schedulers or talk-show 
hosts once determined the water-cooler 
conversation, today we are infl uenced by 
video streamers, podcast curators and 
discovery-algorithm writers as never 
before. But there are also hidden fi gures 
of power inside companies such as Netfl ix, 
Amazon and Spotify with untold impact 
on what you listen to, watch and read. In 
this issue you will meet ten of the quiet 
influencers we see as today’s culture-
setters. The next time you see a Star Wars 
poster, subscribe to a playlist or binge-
stream a political drama, you’ll know who 
helped guide your decision.

We love telling stories about problem-
solving in smart ways, which is why in 
WIRED you’ll occasionally fi nd an epic 

Three years ago, at a Wyoming tech 
gathering boldly titled the Internet 
Cowboys Un-Conference (to be fair, 
they’ve since added “Cowgirls”), I got 
talking to an energised LA VC called Dovi 
Frances about his investment in video-
streaming company YouNow. It was early 
for live video, but his startup was growing 
fast with content that appealed particu-
larly to a younger demographic. But what 
struck me, as a connoisseur of “profes-
sionally” curated media, was that YouNow 
had no editors or programmers. It was a 
network where anyone with a smartphone 
could live-stream their life, building an 
audience with live chat and perhaps 
tip-money just by mastering engagement.

long-read crime feature. This month, deputy 
editor Greg Williams writes a masterful 
account of the British “rummage” squad that 
had to locate half-a-billion pounds’ worth 
of cocaine on a ship in the short time before 
they had to release their suspects. It’s a 
story of adventure, risk, plus a little bit of 
luck that fi nally brought lengthy jail sentences 
in a record-breaking drug-smuggling 
case. Memo to the hidden influencers at 
Netfl ix and Amazon: we’ll sell the movie rights 
to whoever gets in touch fi rst…

T H E  T A S T E M A K E R S  /  0 1 5



To see Moore’s law in 
action, you have get 
extra close to the central 
processing unit (CPU). 
This tiny 32-bit Motorola 
68030, with 273,000 
transistors – each with 
data caches of 256 bytes 
– was captured by Miami-
based photographer 
Christoph Morlinghaus for 
his Computerwelt series. 
“It’s possible to cram so 
much information and 
components on to such 
a small object,” says 
Morlinghaus, “it’s like 
an aerial view of a city.”

To expose the 
workings of the one-
square-centimetre chip, 
Morlinghaus opened 
the microprocessor by 
melting the welding 
material before placing 
it 2.5cm away from his 
camera. Each transistor 
– shown here as the 
densely packed blocks 
that make up the “roofs” 
of the cityscape – is 
only one millimetre in 
diameter, so getting 
them in focus wasn’t 
easy. “Nobody has 
taken photographs of 
something so small on 8 x 
10 fi lm before,” he says. 

Morlinghaus has 
photographed chips by 
manufacturers from 
Cyrix to Intel. So, having 
seen the growth up close, 
what does he think about 
the inevitable slowdown 
to come? “In light of the 
environmental impact 
of electronic waste, 
perhaps people will 
hold on to their phones, 
tablets and computers 
for a bit longer,” he says.
Ruby Lott-Lavigna

MOORE’S
ME TROPOLIS
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A NEW 
WAVE OF 
 ENERGY
Inna Braverman’s Tel Aviv startup extracts 
power from the sea’s ebb and flow

A L L  A T  S E A  /  S T A R T  /  0 1 9

NNA BRAVERMAN IS CAPTURING THE OCEAN’S UNTAPPED ENERGY. 
Her Tel Aviv-based fi rm Eco Wave Power makes fl oats that attach to coastal 
infrastructure to harvest wave power and convert it into electricity. In May 
2016, the company launched a commercial grid-connected plant: eight units 
attached to a jetty in Gibraltar. Next is a 50-megawatt project in China – 
“which for wave energy is huge,” says Braverman, 30.

Eco Wave Power’s fl oats are attached to quays and jetties via fl exible 
arms. As ocean swells move in, the fl oats’ rising and sinking motion creates 
intense pressure that’s harnessed by hydraulic cylinders and transmitted 
via subsea cables to land, where it spins a generator to create electricity. 

Wave power creates energy more effi  ciently than solar or wind, explains Braverman (pictured), who co-founded 
the company in 2011 with David Leb, who serves as its CEO. “Because the density of water is greater than air, 
you can produce much more electricity with smaller, cheaper devices.” 
In stormy conditions, sensors make the floats rise and sink below the 
surface for safety. Most of the infrastructure – generators, hydromotors and 
accumulators – lies on land, shielded from the elements.

Braverman was born in Ukraine, two weeks before the Chernobyl nuclear 
reactor exploded in 1986. Radiation bled into Cherkassy, the city where she 
lived. “Most people don’t feel they’ve lost something due to pollution, but my 
background made it personal for me,” she says. “Our technology could replace 
existing traditional technologies that have their own risks.” 

In 2017, the company will complete the fi rst stage of its project in China’s Zhejiang 
Province, a 5mW plant that aims to expand to 50mW by 2021 – enough to power 
50,000 homes. They’re also rolling out in Chile, Mexico and the UK. Ghana, India 
and the Philippines have shown interest, too. “The world is showing us how 
good an idea wave energy is,” Braverman says. Emma Bryce ecowavepower.com

Eco Wave Power’s 
fl oats are attached 
to existing quays, 
thus reducing 
mooring costs
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INSIDE SELLAFIELD
Our series on tools of the trade gets rare access to the most contaminated place in the UK P
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REPROCESSING
The Thermal Oxide 
Reprocessing 
Plant (THORP) 
handles spent 
fuel from UK and 
overseas nuclear 
facilities. The 
material is bought 
in by train, with a 
150-tonne crane 
lifting out fl asks 
of spent fuel. 

 AFELY DISPOSING OF NUCLEAR 
waste is an expensive business. The 
annual clean-up cost at Sellafield, 
the UK’s main nuclear reprocessing 
and decommissioning site, is £1.9 
billion. The 6km2 facility in Cumbria 
handles nearly all the radioactive 
waste generated by the UK’s 15 opera-
tional nuclear reactors. So, on a sunny 
afternoon, WIRED fi nds itself staring 
at Europe’s most dangerous indus-
trial building. “That one there’s the 
second most dangerous,” says Andrew 
Cooney, technical manager at Sellafi eld, 
nodding in the direction of another 
innocuous-looking structure.

Sellafield is also an unnerving 
reminder of the UK’s nuclear past. 
It hosts one of the world’s largest 
inventories of untreated radioactive 
waste, including 140 tonnes of civil 
plutonium. “This is a 60-year-old 
building, records are non-existent,” 
says Rich Davey, a mechanical respon-
sible engineer at Sellafi eld, referring 
to a vast labyrinth of labs once used 
to test nuclear material. Inside the 
cramped, crumbling facility, open 
ponds of radioactive material sit 
alongside rusting power stations 
and research stations dating back 
to the 50s. “Often, we’re fumbling in 
the dark to fi nd out what’s in there,” 
says Davey. WIRED was given rare 
access to see how Sellafi eld operates. 
James Temperton sellafi eldsites.com

D E A D L Y  D E C O M M I S S I O N I N G  /  S T A R T  /  0 2 1

This waste fuel 
is stored in huge, 
temperature-
regulated ponds 
for between three 
and fi ve years. 
Robots then chop 
it into bits and 
dissolve it in nitric 
acid, creating a 
deadly radioactive 
sludge to be stored 
elsewhere on site.
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SORTING
Once the 
demolition job 
is complete, a 
separate operator 
uses a RAPTOR 
robot arm to sort 
and store the 
materials. The 
master-slave 
robot arm copies 
the movements 
of its human 
operators to 
load waste into 
hundreds of 500-
litre plastic drums. 
These drums can 
be safely crushed 
to form small 
“pucks”, to be 
stored on site.

2

REMOTE CONTROL
This is the control 
room for BROKK 
90 – a robotic 
demolition 
machine that is 
being used to 
dismantle and 
dispose of an old 
nuclear research 
laboratory. 
Constructed in the 
1950s, the building  
is currently unsafe 
for humans to 
enter, so BROKK is 
operated from 
a nearby location.

4

WINDSCALE
Around 13,000 
people work at 
1,000 nuclear 
facilities across 
Sellafi eld, with 
some sites dating 
back to the dawn 
of the nuclear 
age. Sellafi eld 
incorporates 
Windscale – the 
UK’s fi rst gas-
cooled reactor 
– which took 
nine years to 
decommission. 
The “golf ball” 
reactor was built in 
1962 and shut down 
in 1981; in 2002, its 
dismantling began. 4

2

T O O L K I T

Digital extra! 
Download the WIRED 
app to see a gallery 
of additional images
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STORAGE
The radioactive 
rubble (tubing, 
graphite bricks, 
metalwork etc) is 
loaded into lorry-
sized reinforced 
concrete boxes. 
Each can contain 
around 100 sieverts 
of radiation (fi ve 
or six sieverts is 
deadly). Before 
leaving this strictly-
no-humans zone, 
the boxes are 
sealed with a steel 
and concrete grout.

5

TRAIN STATION
Sellafi eld also 
has its own train 
station, fi re service 
and police force – 
the Civil Nuclear 
Constabulary. Until 
September 11, 2001, 
its visitor centre 
was a major tourist 
attraction, visited 
by an average of 
1,000 people daily. 
On arrival, WIRED’s 
photographer was 
met by armed 
police intrigued by 
his presence.

5 6
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Brian Chesky wants to build utopia by designing the perfect community

RIAN CHESKY STARTED A MULTI-
national company from a couple of air 
beds in San Francisco – and he’s sick 
of telling people about it. “If I only 
told this story three times a day for a 
year that’s about a thousand times,” 
he says wearily. Call it the curse of 
the successful founder. But lately, the 
35-year-old Airbnb CEO and co-founder 
has been revisiting its origins, as he 
decides where his company goes next.

Even by startup standards, Airbnb’s 
growth has been rapid. Founded in 2008, 
the accommodation booking service 
has more than two million listings 
and more beds than any traditional 
hotel chain. In August 2015, it raised 
$850 million (£691m) at a valuation of 
$30 billion, making it the third most 
valuable privately owned company in 
the world. But with success has come 
conflict over housing shortages and 
discrimination on the platform. And 
although the company continues to 
grow – on August 13, 2016, 1.8 million 
people slept in an Airbnb bed, more 
than on any night in its history – it still 
only does one thing. Chesky (pictured) 
saw the need for a rethink. That meant 
going back to fi rst principles.

Unusually in Silicon Valley, Chesky is 
a designer rather than an engineer. Born 
in New York to social worker parents, 
he studied at the Rhode Island School 
of Design, where he met co-founder Joe 
Gebbia. (The third co-founder, chief 
technology offi  cer Nathan Blecharczyk, 
joined the company shortly after it 
was founded.) “It’s really different,” 
says Joe Zadeh, the company’s vice 
president of product and its longest-
serving employee. “In my past life 

AIRBNB’S WORLD 
 DOMINATION PLAN: 
 TRY TO BE NICER



I was doing high-performance algorithms… That’s where 
my mind was, on the technology. What [Chesky] taught 
me is to start with things that don’t scale.”

In 2014, Airbnb employees went down to Fisherman’s 
Wharf in San Francisco – a crowded tourist trap in the 
north of the city – looking for holidaymakers to observe. 
Eventually they enlisted a volunteer: a 26-year-old London 
fi nancier named Ricardo. “We told him to do what he was 
going to do and we’ll document it,” Chesky explains. The 
Airbnb team saw two things: first, Ricardo was alone. 
Second, he didn’t know where to go.

“He wanted to get a great photo of the Golden Gate Bridge. 
He didn’t know that you don’t take a photo in the morning 
because of the San Francisco fog. As a tourist you’re often 
doing things that locals would never do.” Instead of giving 
travellers more options, internet travel 
had simply brought more people to 
the same spots. For Airbnb, Ricardo’s 
problem was an opportunity for a 
company looking for its next move. 

The result is Airbnb’s biggest launch 
since its foundation: Trips. Currently, 
Airbnb only handles your accommo-
dation. With the launch of Trips, it 
will attempt to take care of every 
stage of the journey, with city hosts, 
experiences, guidebooks, events and 
travel basics added to a completely 
relaunched app. Activities range 
from truffle hunting in Florence to 
surfi ng in Los Angeles or adventure 
photography in Nairobi. There will 
be 500 hand-picked trips covering 12 
cities, from Havana to Seoul. 

More than a product, Trips marks 
the relaunch of Airbnb as a company. 
“We studied Amazon and how they 
went from books to everything,” 
says Chesky. “We studied Disney’s 
ecosystem between the theme parks 
and the movies.” The conclusion? 
“The more you can design this as a 
single system, typically, the better 
these things work.” Chesky is striving 
to make Airbnb the go-to service for 
almost anything you could want to 
do on holiday: days out, dinners, 
gigs, even mobile-data plans. “I think 
there’s a really big opportunity to 
grow the business,” he says. 

Everything about Chesky feels 
prepared and well-ordered: dressed 
all in black, his hair neatly arranged, 
his muscular arms often locked by 
his side, pressing down against 
the chair as he speaks quickly but 
calmly. His personality is echoed 
throughout Airbnb’s offices in San 
Francisco’s SoMa district, a church 
that venerates the community on 
which it relies. Giant portraits of the 
fi rst three Airbnb guests smile calmly 

from the wall of one corridor; meeting 
rooms are designed to match Airbnb 
listings. One is even modelled on the 
room where Airbnb all began, Chesky’s 
living room on nearby Rausch Street.

Chesky’s obsession with Airbnb’s 
hosts, or “partners” as he calls 
them, is based on a simple idiom: 
treat others as you would want to 
be treated yourself. “If you’ve ever 
encountered a host who’s very trans-
actional, you notice it’s not as good an 
experience,” he says. “If a host cares 
about welcoming people and cares 
about being part of something, it’s 
because, typically, we’ve done a good 

job and we’ve bought the right people on board.” But not 
all Airbnb hosts are following Chesky’s rules. In London 
alone, more than 7,000 properties – almost one third of 
the Airbnbs listed in the city – were from hosts with two 
or more listings. The implication? Scores of people are 
renting out empty properties on Airbnb and turning a huge 
profi t. “I don’t think you can assume that if somebody has 
more than one listing that they’re therefore taking a unit 
off  the market,” says Chesky, defensively. 

Cities authorities disagree: in January 2016, apart-
ments across Paris were raided in an effort to shut 
down commercially run Airbnbs, and in May, Berlin’s 
Senate banned tourists from renting entire apartments 
through the service. The threat of new legislation to curb 
commercial Airbnb rentals is never far away. But the 
company is starting to get a grip on the issue. In the last 
quarter of 2015, Airbnb handed over nearly €1.2 million 
(£1m) to Paris authorities from a new 83-cent-per-night 
tourist tax. In San Francisco, Airbnb has announced it will 
limit hosts to one property listing at a 
time to curb illegal operators. “When 
you try to build a 100-million-person 
community it’s very limited in how 
you can protect how the whole thing 
manifests,” admits Chesky.

In December 2015, that lack of 
protection was laid bare. Researchers 
at Harvard Business School found 
that renters with names that sounded 
African American had a harder time 
booking reservations on Airbnb than 
those with white-sounding names. 
The study, which focused on fi ve US 

‘ AIRBNB SHOULD BECOME WHAT WE HOPE 
THE WORLD LOOKS LIKE IN THE FUTURE, 
AT LEAST IN A SMALL KIND OF WAY’

0 2 6  /  S T A R T  /  H O M E  T R U T H S

cities, found that white guests got a 
“yes” from hosts 50 per cent of the 
time, versus 42 per cent for black 
guests. Nine months later, in an open 
letter to the Airbnb community, Chesky 
conceded the fi rm had been “slow” to 
tackle discrimination. For a company 
that prides itself on its community, it 
was a blow. “You feel responsible” he 
says. “These kinds of things transcend 
your other challenges – when are you 
going public, what your valuation is, 
how fast you’re growing. Fifty years 
from now, I’m not going to remember 
those things, or care. They’ll feel like 
grades I had in high school.”

But why was Chesky slow to notice 
discrimination on his platform? “When 
you’re starting a company and you’re 
in hyper-growth, everything seems 
like a crisis,” he explains. “In 2011, 
we were also slow and we underesti-
mated the damage somebody could 
do to someone’s home. A woman’s 
home was trashed and so we became 
incredibly focused on trust and safety. 
That focus created a blind spot for the 
other side of trust and safety: when 
you try to confi rm and verify people’s 
identity, there’s a negative consequence 
to that.” In other words: Chesky was 
slow to react because he’s a white man. 
“Joe, Nate and I were three white guys 
who haven’t experienced the kind 
of discrimination that people in the 
[Airbnb] community had.”

Work is underway to remedy that shortcoming. All 
the trips being added to Airbnb can be booked instantly, 
removing any possibility of discrimination. In March 2016, 
David King III, who previously held diversity and outreach 
roles at the US State Department and Peace Corps, was hired 
as Airbnb’s fi rst director of diversity and belonging. “A lot of 
great design comes from empathy,” says Chesky. “And if you 
haven’t gone through that experience, you haven’t consulted 
people – you have a blind spot.” For Chesky, it all comes down 
to design: designing the perfect trip, the perfect company, 
the perfect community. “Airbnb should become what we 
hope the world looks like in the future, at least in a small 
kind of way.” James Temperton airbnb.com
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THIS BUILDING TRICKS THE EYE. “IT’S A TRAPEZOID 
structure, inclined outwards by 6.9 degrees, to enhance the 
perspective,” says Nils Fischer, project director for Zaha Hadid 
Architects, who designed the Nanjing International Youth 
Cultural Centre. “It appears to be taller. It’s the perfect illusion.”

The illusions continue inside. Luminescent fi lms dot the 
465,000-square-metre complex, making it seem as if the 

light comes from inside the wall itself. 
The conference centre (below) alone 
has 8,500 LED patches. Look closely at 
the lighting panels and you can also 
spot speakers, fire sprinklers and 
ventilation. “All the equipment is 
integrated,” says London-based 
Fischer. Folds in the ceiling conceal the 
lighting equipment, and acoustic 
textiles on the walls make the room 
“transparent to sound”.

The two towers, 315 metres and 255 
metres tall respectively, are nearing 
completion, but the centre was inaugu-
rated during the city’s 2014 Youth 
Olympic Games. The building was 
fi nanced by the Chinese government, 
which says it cost ¥4 billion (£470 
million) – though the project team 
specifies this is the government’s 
official figure, slightly lower than 
the real cost. Tricky to the last. 
Pauline Bock zaha-hadid.com
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TRICK OF 
THE LIGHT

Nanjing’s new cultural centre 
is a 315-metre-tall  illusion
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6 9 %
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2 0 . 4 %
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4 5 %

South Ferry

Rector St

Chambers St

Franklin St

Canal St

Houston St

Christopher St-Sheridan Sq

14 St
18 St

23 St
28 St

34 St-Penn Station

Times Sq-42 St

50 St
59 St-Columbus Circle

66 St-Lincoln Center

72nd St

79 St
86 St

96 St
103  St

TOP BACTERIA FOUND SAMPLE

Steps

Stairway rail

Rubbish bin

Kiosk

Bench

TurnstileAcinetobacter lwoffii

Aerococcus viridans

Alicycliphilus unclassified

Klebsiella pneumoniae

Brevundimonas diminuta

Staphylococcus hominis

Enterobacter cloacae

Klebsiella oxytoca

Acinetobacter pittii

Pseudomonas unclassified

Stenotrophomonas maltophilia Enterobacteria phage HK97

Psychrobacter cryohalolentis

Pseudomonas stutzeri

Acinetobacter radioresistens

Ochrobactrum intermedium

Alcaligenes unclassified

Serratia liquefaciens

9 6 . 3 %
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Flooded by 
Hurricane Sandy in 
October 2012, South 
Ferry is host to a 
number of bacterial 
species usually only 
found in oceans

Pseudomonas 
stutzeri is found 
abundantly in soil, 
yet is by far the 
most common 
bacterium on the 
NYC Subway 

Not all of the 
bacteria detected 
could be completely 
identifi ed from their 
DNA, because
most haven’t been 
sequenced yet
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110 St-Cathedral Parkway

116 St-Columbia University
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168 St-Washington Heights
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225 St-Marble Hill

Dyckman St

231 St
242 St-Van Cordlandt Park

238 St

HE DAY HIS YOUNG DAUGHTER 
licked the handrail while riding 
t h e  S u b w a y,  N e w  Yo r k e r  a n d 
physiology professor Christopher 
Mason wondered what kind of 
bacteria she’d encountered. So he 
sequenced all 468 subway stations 
for pathogens, using more than 1,500 
samples, collected at three spots 
per station. “The goal was to create 
a molecular map of the city,” he says, 
much like the graph (left) of the stops 
on the 1 Train, and its intersecting 
lines. Mason’s team built a mobile app 
to cross-reference the sample with its 
geolocation, timestamp and a photo of 
its place of origin. The research, which 
took 18 months from the summer 
of 2013, found more than 656 identi-
fi able species. Microbes ranged from 
bacteria associated with food, insects, 
plants and (mostly benign) disease, to 
human DNA. “We could see diff erent 
types of cheese related to the pizzas 
that people eat,” says Mason, 37. 

These fi ndings make up what Mason 
calls the “microbio signature” of a 
city. So, with the global project 
Meta-genomics and Subways and 
Urban Biomes (MetaSub), Mason 
explored other cities. Shanghai, 
Stockholm, Chicago, Tokyo and 
Boston were among the 51 cities 
where, in June 2016, MetaSub 
launched a co-ordinated sampling 
experiment, to be repeated in each 
city every year for the next fi ve years. 
“It’s called metagenomic forensics,” 
says Mason. “Once we’ve built these 
maps, we can tell where you come 
from based on the microbes at the 
bottom of your shoe.” Pauline Bock 
and Matthew Reynolds metasub.org

I N F O P O R N

SWAB THE SUBWAY
C h r i s t o p h e r  M a s o n  c r e a t e d  a  m i c r o b i a l  m a p  f r o m  b a c t e r i a  o n  N ew  Yo r k ’s  1  Tr a i n
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How did Grab dominate 
much of Asia’s cab 

market? By thinking local

ne company in Southeast Asia claims to have more 
than 95 per cent of the lucrative third-party taxi-hailing 
market. Not Uber, but Singapore-based Grab – and now 
the two firms are going head-to-head. “They are 
discovering that they have to actually learn from us,” 
says Grab’s co-founder Hooi Ling Tan.

Since launching as MyTeksi in 2012, Grab has racked 
up 24 million app downloads and collected more than 
500,000 drivers across Malaysia, Singapore, Thailand, 

Vietnam, Indonesia and the Philippines, a success 33-year-old Tan (pictured) says is down 
to local insight. Tan and co-founder Anthony Tan (no relation) grew up in Malaysia, but 
didn’t meet until they attended Harvard Business School in 2009. Both felt they under-
stood the problems with trust and safety that had blighted taxi fi rms across Southeast 
Asia, so they made sure an option to share the route and number plate of the vehicle was 
added to Grab at an early stage. There are police record checks on drivers, too.

Tan credits the ability to gather data across the businesses with numerous competitive 
improvements. With GrabBike, which off ers motorcycle rides, the fi rm can absorb local 
knowledge on back roads used by drivers to avoid traffi  c. Now its route-planning surpasses 

what’s available via Google Maps, Tan says, 
and helps the fi rm keep tabs on its drivers. 
“We monitor GrabBike riders’ speed to 
remind them to drive safely, resulting 
in a 35 per cent reduction in speeding in 
Jakarta [Indonesia’s capital].”

On August 1, 2016, Uber sold its Chinese 
operations to Didi Chuxing (formerly 
Didi Kuaidi), China’s largest taxi app 
fi rm, in exchange for a 20 per cent stake. 
Two weeks later, Grab announced a $350 
million (£285m) series E round in which 
Didi Chuxing participated (a $750 million 
round followed in September). So is it a 
target for acquisition? Tan won’t say, but 
she takes heart from Uber’s struggles. “A 
cookie-cutter business approach won’t 
work here.” Chris Baranuik grab.com

Briefcam has helped police fi nd mass murderer Anders Breivik, spot the Boston marathon bombers and make sense of 
the Brussels attacks. How? By distilling hours of CCTV footage into minute-long clips. “We call it video-synopsis,” explains 
Dror Irani, Briefcam’s CEO. “We extract the motion over a stationary background, store it in a database and show it over 
a short time.” Developed at the Hebrew University of Jerusalem, Briefcam’s computer-vision algorithms identify salient 
facts – people and motion – while dispensing with temporality. Its algorithms can show people wearing a given colour, fl ag 
up unusual movements such as skateboarders weaving through pedestrians, or display high-traffi c areas. This feature 
is piquing interest in Briefcam from sectors outside security, from road traffi c management and retail to beekeeping: 
“A New York convention centre has installed beehives on its roof and it’s using Briefcam to count the bees, to know how 
many come in and out of the hive during the day,” says Irani. Gian Volpicelli briefcam.com

CCTV GETS A SUPERCUT

WHERE 
UBER’S AN 
ALSO-RAN

O



T H E  B R O G U E  C O L L E C T I O N

E T T I N G E R . CO . U K

 A L I F E T I M E O F R E F I N E M E N T.  The discreet brogue motif epitomises a peerless 
 marriage of modern design and timeless panache. The exquisite detail made 
possible by new craft, piercing the deep, rich tones of our Bridle Hide leather to reveal 
the brilliant London Tan calf beneath. To us, excellence is an endeavour without end. 
E T T I N G E R . TO E AC H T H E I R OW N .
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HRENOLOGISTS USED TO HAVE A MONOPOLY ON BRAIN SCANS: 
they’d feel around on a patient’s head for bumps and use a map of the skull 
to diagnose a person’s secretive nature or conscientiousness or even how 
much they loved their parents. Today, neuroscientists have better guides 

to our wetware. Using techniques such as fl uorescent microscopy and electrophys-
iology, they can trace neural pathways with astonishing precision, turning scans 
and bits of dissected matter into vibrant images that reveal the structures 
and signals that make you you. Lexi Pandell humanconnectomeproject.org

WHITE MATTER

(Above) Tracts of 
white matter move 
information 
between different 
sections of the 
brain. Researchers 
at the Human 
Connectome 
Project traced 
the movement 
of cells along 
these pathways, 
fi nding that the 
architecture isn’t 
just random 
spaghetti: fi bre 
bundles largely run 
left to right (red), 
back to front 
(green), or top to 
bottom (blue). 

SYNAPSE

(Left) One synapse 
can’t tell you 
anything about 
how the brain 
works, but 
understanding 
just one neuronal 
junction can help 
you understand 
patterns in the 
activity of all 100 
trillion synapses 
in your brain. A lab 
at Harvard created 
software to build 
diagrams of 
individual vesicles 
– small lipid 
bubbles (yellow) 
that hold neuro-
transmitters. 

NEURONS

(Below left) In the 
past it was hard to 
tell if a neuron 
would amplify 
electrical 
messages or 
fl atten them. 
The Allen Institute 
for Brain Science 
in Seattle zapped 
cells in a mouse’s 
visual cortex and 
recorded their 
output, mapping 
loud messages 
(white), along 
with weaker 
(yellow) or 
inhibited (red). 

NOT-SO-GREY 
MATTER Vibrant new imaging gives scientists a 

beautiful and revealing view of your mind 

P
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PAPER PLANES

Fold and throw paper planes 
across the digital ether with this 
stranger-connecting app. Hold 
your phone in the air to catch 
passing planes, which reveal 
where they’ve been as beautifully 
rendered 3D maps of the world.
Android, free paperplanes.world

REIGNS

In this cult game, players rule 
as king, swiping left or right 
with potentially rewarding or 
fatal consequences. It’s Game 
of Thrones meets Tinder, but 
also an addictive meditation on 
sovereignty in the medieval age. 
Android, £3.99 nerial.co.uk

PHOTOMATH

Photomath uses the phone’s 
camera to scan and solve 
algebra. It provides step-by-
step calculations and recognises 
handwriting as well as printed 
text. A useful educational app for 
students and parents alike. iOS 
and Android, free photomath.net

FLASH ACADEMY

Language app Flash Academy lets 
students translate any object in the 
real world using their camera. Its 
sophisticated machine vision helps 
it to distinguish between objects 
alongside an audio lesson from 
a native speaker. iOS and Android, 
free fl ashacademyapp.com

W I R E D

ZENLY

Keep tabs on habitually tardy 
friends and family with this 
location sharing app, which 
shows friends’ battery levels and 
provides instant ETAs. iOS and 
Android, free zen.ly Alex Jordan

W E I R D

INKHUNTER

Unsure where to put that “Mum”? 
Virtually try on tattoo designs 
using augmented reality (and 
the camera on a smartphone). 
Illustrators can upload their 
own designs and there is also 
a stock selection. iOS and 
Android, free inkhunter.tattoo

A P P S  O F  T H E  M O N T H



DESALINATION STATION
Fixing California’s water shortage, several polypropylene membranes at a time

OW DOES CALIFORNIA 
tackle a f ive-year-long 
d r o u g h t ?  B y  t u r n i n g 
seawater into the kind 
you can drink. Carlsbad’s 
2.2-hectare desalination 
plant in San Diego County 
pumps out 200 million litres 
of water a day, supplying 
300,000 residents and 
businesses. Further north, in 
Santa Barbara, a second plant 
will supply 30 per cent of 
the city’s water by early 2017. 
The fi ltration system – a salt 
ion-removing process known 
as reverse osmosis – has 
been developed by IDE 
Technologies. “Desalination is not new,” explains Miriam Faigon, the Israeli fi rm’s COO. 
“But breakthroughs in membrane manufacturing means reverse osmosis [RO] is popular.” 

Inside the plant, seawater is pumped into fi ltration tanks containing anthracite, sand and 
gravel to remove algae and other particles. It then undergoes a microfi ltration process to 
remove impurities. Next comes reverse osmosis: where water is pushed through membranes 
of polypropylene to remove bacteria, viruses and dissolved salts (see diagram, right). 

Carlsbad is owned by desalination developer Poseidon Water. “The largest cost 
of operating is the electricity needed to push the water through the RO membranes,” 

says Scott Maloni, Poseidon Water’s vice 
president. So it installed 144 energy recovery 
devices to capture the hydraulic power created 
by the high-pressure stream of rejected seawater 
produced during the RO process.

After RO filtration, the water undergoes 
post-treatment, which includes adding some 
minerals and disinfection with chlorine. 
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Several centres around the world are now 
working on advanced membranes that could 
cut the energy needs of desalination plants even 
further. “The real game changer that people 
are talking about is the graphene membrane,” 
says Maloni. “But nothing suggests that it’s 
anywhere close to commercial availability.” 
Bérénice Magistretti ide-tech.com

Above: a worker 
checks the bank of 
pressure vessels that 
force seawater through 
the membranes

E A R L Y  A D O P T E R S

“One of my 
favourite recent 
fi nds is Seenit. It’s 
a clever little app 
that enables 
multiple people to 
create a video on 
their smartphones 
– it’s like having 
your own mobile 
fi lm crew. I’ll be 
getting friends 
involved to capture 
my three-year-
old’s party from a 
variety of different 
perspectives.”

WHAT’S EXCITING…

J E S S  B U T C H E R
co-founder, 
Blippar

“I’m fawning over 
Simplero, a CRM 
for solopreneurs 
that helps share, 
sell and promote 
your expertise and 
products online. 
It pools all the 
publishing and 
automation tools 
I need to distribute 
information into 
one platform. 
These tasks used 
to cost thousands 
a month, so 
it’s a huge gift 
to me.” RL-L

WHAT’S EXCITING…

A M A N D A  S PA N N
Co-founder,
Tiphub

“Tribute allows 
you to celebrate 
those you care 
about through 
videos. Its founder, 
Andrew Horn, 
asked why we 
need to wait until 
people pass away 
to write a eulogy 
and decided to do 
this while they’re 
still around to hear 
it. I’m in London 
and use it to reach 
out to my friends 
in New York.”

WHAT’S EXCITING…

K AT E  U N S W O R T H
CEO and founder,
Vinaya
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ARRY STEBBINGS LOVES VENTURE CAPITAL. “I FELL IN 
love with VC because I watched The Social Network,” he 
says. “Five years later, after obsessively reading and 
studying the industry, I saw the opportunity for a podcast.” 
Today, The Twenty Minute VC podcast averages 110,000 
downloads a week and counts the most prominent cheque-
writers in the industry among its fans. Foundry Group VC 

Brad Feld says it’s “the only thing I listen to in the morning”. SaaStr founder 
Jason Lemkin calls Stebbings “one of the most beloved connectors and 
promoters in venture”. Now Stebbings is going into investing himself – which 
he says will make him “the youngest VC 
in the world”. Why youngest? Because 
Stebbings is only 20. When The Social 
Network inspired him, he was sitting in 
Vue Fulham Broadway, aged just 13. 

Stebbings released his fi rst podcast – 
an interview with Silicon Valley VC Guy 
Kawasaki – on January 10, 2015. Traction 
came quickly: by November that year, 
an interview with Mark Suster pulled in 
more than 100,000 listeners. But success 
posed a dilemma for Stebbings, who was 
starting a law degree at King’s College, 
London. On December 6, 2015, he was 
sitting in a lecture when he received a call 
from newly minted VC Arielle Zuckerberg, 
Mark’s youngest sister. “I looked at it 
and I thought, this is where my abilities 
lie, and this is what I love,” Stebbings 
recalls. “I came out of the lecture, phoned 
my parents and said, ‘I’m leaving.’”

T h e  T w e n ty  M i n u te  V C  m a ke s 
enough money from sponsorship to 

employ four full-time contractors, including 
Stebbings’ father as head of business devel-
opment. Stebbings, who has more than 40,000 
followers on Snapchat, also works as a consultant, 
helping VCs polish their brands on social media. 
“It’s not going to make me a millionaire, but as 
a 20-year-old, it’s nice to have,” he says. 

The podcast, however, was only ever step one. 
“To be honest, it was a plan for me to get into 
venture capitalism,” says Stebbings. So, lately, he’s 

been listening to job offers. 
“I’ve had 32. But the best, 
definitely, was Atomico.” In 
October, the London-based 
fund set up by Skype co-
founder Niklas Zennström 
hired Stebbings as an investor. 
Will he get to continue with his 
show, even if it means giving 
coverage to other VCs? “I’ve 
told Atomico I’m not changing 
my mission,” he says. “In fi ve 
years’ time, in all honesty, the 
goal is a $50 million (£40m) 
fund of my own.” So, that’s by 
age 25. Positively ancient. 
RM thetwentyminutevc.com

Po d c a s t  s t a r  H a r r y S t e b b i n g s  g o t  a 
j o b  i n  ve n t u r e  c a p i t a l i s m  a t  j u s t 
2 0  –  t h a n ks  t o  h i s  a u d i o  d e a l f l ow

EARLY- STAGE 
INVESTOR



CDW IS BRINGING ITS GLOBAL BUSINESS LOGISTICS 
POWER TO THE UK – FROM CLOUD PLATFORMS TO SECURE, 
INTEGRATED MOBILE STRATEGIES AND CUSTOM APPS. 
IT ORCHESTRATION BY CDW CAN TAKE YOU ANYWHERE.

The workplace is changing – fast, 
dependable access to data from a 
myriad of devices is now the bench-
mark for any enterprise that wants to 
compete. But how can businesses stay 
ahead in such a complex environment?

CDW specialises in enabling connec-
tivity and is the trusted provider of 
business solutions for governments, 
educational institutions, healthcare 
providers and companies around the 
world. CDW’s new UK offi ce brings its 
expertise to a market that’s ripe for inno-
vation – from data centre management 
to mobile, the cloud and collaboration. 

A s a c omp any w i th a  g lob al 
outlook, CDW of fers its clients a 
dedicated team to help them build 
an international profile, providing
distribution, logistics and services 
capabilities in more than 150 countries 
worldwide. Those services extend to 
streamlined vendor management and 
simplified international processing – 
all delivered with international reach 
and a refreshingly local touch.

To orchestrate solutions, products 
and services that fi t the specifi c needs 
of its clients, CDW partners with the 
world’s leading technology companies.  

C D W  /  W I R E D  P A R T N E R S H I P

For example, CDW and HP have been 
working together for 26 years to make 
workplaces smarter. Take HP’s latest 
smartphone, the Elite x3 – it makes 
productivity easy, with the ability to 
sync work from desktop to notebook 
to phone and back again. And coupled 
with CDW’s world-class technology 
solutions, devices such as this can 
occupy a crucial part of a broader tech 
platform, all linked by the Enterprise 
Mobility Management (EMM) system. 
EMM empowers workers with uninter-
rupted access to the tools they need, 
offering custom configurations and 
applications, while security opera-
tions are handled by CDW’s experts. 
This is available across a wide range 
of devices and operating systems, 
including Windows, Android and iOS – 
each supported by simple deployment, 
integration and activation.

CDW prides itself on its ability to 
guide mobile app strategies, so clients 
can gain the advantage with simple 
off-the-shelf apps, custom-developed 
tools, or even virtualised legacy apps.

Around 82 per cent of businesses 
believe that mobile apps – such as 
those offered by CDW – help generate 
revenue, and 33 per cent believe that 
custom apps help deliver a competitive 
edge. But the effectiveness of mobile 
strategies are only as successful as 
their implementation. Make sure you’re 
equipped to take on the future with 
CDW’s EMM and IT Orchestration.
Visit uk.cdw.com or follow @CDW_UK

Above: workers 
increasingly 
rely on mobile 
to access critical 
work data

REINVENTING 
THE WORKPLACE
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SAILDRONE
These self-sailing 
trimarans use 13 
sensors to collect 
environmental data or 
monitor the effect of 
seals on fi sh stocks. 
Backed by Google’s Eric 
Schmidt, the seven-
metre yachts have 
travelled 111,000km, 
with customers paying 
£2,000 a day for 
the data they collect.

ROBOAT
Developed by MIT 
and the Amsterdam 
Institute for Advanced 
Metropolitan Solutions, 
the fl eet of Roboats will 
provide transport and 
maybe even support 
self-assembling 
bridges. The fi ve-
year project, which 
has £22m in funding, 
is due to launch its 
prototype in 2017.

ANTI-SUBMARINE-
WARFARE 
CONTINUOUS TRAIL 
UNMANNED VESSEL
More lethal than your 
average autonomous 
vessel, DARPA’s 
AWCTUV will be used 
to observe submarines 
and detect underwater 
mines. The 40-metre 
boat is about to head 
on a two-year test run 
in the Pacifi c. RL-L

MOVE OVER, SELF-
driving cars – self-
sailing boats are here. 
“Autonomous systems 
can take on dangerous 
or dull tasks,” says 
Commander Peter 
Pipkin, fl eet robotics 
offi cer for the Royal 
Navy. “They allow us 
to employ personnel  to 
deliver most benefi t.” 
Say ahoy! to three 
of our favourite craft.

 SELF-DRIVING 
TAKES TO THE SEA 
WIRED presents three autonomous 
craft made for life on the  ocean

T I R E D

Apple pen 

MealSquares

Uber Freight

Phorittos

Old Bond

Soylent

Uber taxis

Sushirittos

Old Man Logan

Pineapple pen

E X P I R E DW I R E D

Apple

Food

Übermensch

Kimchi tacos

Old Han
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CARLO RATTI

SADIE MORGAN
FOUNDER, DRMM ARCHITECTS; DESIGN CHAIR, HS2

“In ten years’ time, public transport will be swift and ticketless, 
automatically identifying you alongside your seating, food and 
entertainment preferences. The aerodynamic, sleek appearance 
of trains will exude elegance and extraordinary quality and ensure 
that they reach fantastic pace. And it will be all made possible 
through pioneering advancements in materials and technologies; 
from artifi cial intelligence and carbon-fi bre composites to light-
weight concrete and off -site manufacturing.” RL-L

‘ULTIMATELY, IT WILL BE UP TO US – AND OUR POLITICIANS – 
TO DECIDE HOW TO LET OUR CITIES EVOLVE’

WHAT’S THE 
 FUTURE OF 
TRANSPORT? 

T H E  B I G  Q U E S T I O N

CHRIS GRAYLING
SECRETARY OF STATE 
FOR TRANSPORT

“Innovations in vehicle 
technology will make driving 
easier, cleaner and safer. New 
cars will steer themselves, 
communicating wirelessly, 
meaning faster journeys and 
fewer delays. Many more 
cars will be electric. On 
our railways, Crossrail and 
Thameslink will have improved 
travel across London, and 
High Speed Two (HS2) will link 
the capital with Birmingham. 
We will also be on our way 
to delivering new airport 
capacity in the south east.”

ROBIN CHASE
CO-FOUNDER,
VENIAM, BUZZCAR

“In 2026, I’ll be regularly using 
fi ve or six different ways of 
getting around with only the 
smallest effort. In the past, 
I spent 18 per cent of my 
income on transport. Now 
I spend about eight per cent 
and my quality of life is better. 
All the streets have been 
reapportioned and greened 
up so walking and biking feels 
safer. I can book a seat in a 
shared autonomous vehicle 
whenever I want and go door-
to-door, at the speed of a car, 
for the price of bus fare.”

CARLO RATTI
DIRECTOR, MIT SENSEABLE 
CITY LAB

“A common nightmare is that 
of being a passenger in a 
car whose driver disappears, 
while the vehicle keeps going. 
With cities such as Pittsburgh 
and Singapore testing fl eets 
of autonomous cars, that idea 
is close to being a reality. Self-
driving vehicles might give 
rise to an urban environment 
in which everyone can travel 
with a fraction of the cars 
in use today. Ultimately, it 
will be up to us – and our 
politicians – to decide how 
to let our cities evolve.”

MISSY CUMMINGS
DIRECTOR, HUMANS AND 
AUTONOMY LAB, DUKE UNI

“The biggest change will 
be driverless cars becoming 
available through on-
demand, ride-sharing 
services used for specifi c 
routes, such as between an 
airport and a city centre. 
While progress will have been 
made towards personal 
transport drones, there will 
be only a few test markets 
that allow everyday people to 
use them to fl y across town. 
But commercial space 
tourism will be a reality with 
plans for Moon resorts.”



“We are primarily a digital design fi rm 
creating better customer experiences 
and transforming the organisations 
that deliver them,” says Harry West, 
CEO of global design fi rm, frog.

40 years ago frog helped Apple trans-
form computers into the consumer 
products they are today. Since then, 
frog has pivoted into the digital space. 

“Clients come to us with their most 
difficult challenges. That puts us in 
touch with emerging trends,” says West.

One such challenge was LQD Palo 
– a public tool that’s part information 
point, part digital inclusion hub – which 
is being deployed in some US cities.

“frog and LQD worked together to 
‘reinvent the payphone’ and create a 
street-level system to connect people 
and communities,” says West of the 
project. “The result has exceeded even 
our high expectations.”

Other clients include IKEA (see 
right), Honeywell and General Elec-
tric – each a strongly innovative 
brand. To stay agile, the agency 
launched frogLabs, “Where we exper-
iment with new technologies and 
create prototypes to explore what’s 
ahead,” says West. Think smart toys, 
blockchain security for the home, 
VR in the hospital and AI in the car. 
For more info, visit frogdesign.com

FROG IS A GLOBAL DESIGN AND STRATEGY FIRM WITH
A MISSION – TO TRANSFORM IDEAS INTO REALITY 
AND PARTNER WITH CLIENTS TO DELIVER THE FUTURE

EXPERIENCE DESIGN

In 2014, IKEA asked frog 
to help it imagine and 
develop an easy-to-use 
home lighting experience. 
Launched in 2016, IKEA 
Smart Lighting is a simple 
solution – whether you 
need just one or two 
remotely controlled 
lights, or want a smart, 
connected lighting system  
throughout your home. 
IKEA Smart Lighting 
paves the way for a range 
of other connected smart 
home products that IKEA 
will roll out in 2017.

AN IKEA PARTNERSHIPAbove: Palo is 
a public Wi-Fi 
and information 
interface from 
frog and LQD. 
Verizon acquired 
LQD in November
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he world is in the grip of a cyberattack 
pandemic. From the PlayStation Network 
hack of 2011, to Dropbox’s 2012 breach, 
to the 500-million-user data theft 
Yahoo! suffered in 2014, high profile 
victims abound – and there will be others.

According to security consultancy 
Juniper Research, cybercrime will cost 
businesses $2.1 trillion (£1.7tr) by 2019. 

Lacking a sea change, by 2020, as many 
as 1.5 million security positions will be 
vacant. Inevitably, this has fi nancial im-
plications. A recent IBM survey found 
78 per cent of security professionals 
worldwide noticed an increase in cyber-
security costs over the past two years.

The number of security experts isn’t 
the only issue. Even experienced an-
alysts struggle to make sense of the 
current cybersecurity challenges – many 
still think of it as a wall-building exercise, 
or that it can be dealt with on a case-by-
case basis. But that will not cut it today.

“Imagine trying to treat an infection 
in the human body with 80 different 
medications prescribed by 40 differ-
ent doctors,” says Martin Borrett, IBM 
Security Europe’s CTO. “That’s the 
challenge many companies face. If you 
look at their investments in cyberse-
curity, they have bought literally 80 or 
more security products from 40 or more 
vendors. Obviously, they are struggling 
to extract value from this approach, 
especially when they are under attack.”

It takes, on average, 229 days for 
a business to realise that a hack has 
occurred – often too late to salvage 
data, money and reputations. Part of the 
problem has to do with a substantial 
labour shortage in the fi eld of defence. 

“Over the last few years, cyberse-
curity has been taken more and more 
seriously by company boards. This 
is now driving demand for security
experts,” says Carmina Lees, IBM vice 
president for the Security Business in 
the UK and Ireland. “Just a few years 
ago, companies relied on small security 
teams of two or three people. Nowadays, 
those teams just cannot cope with the 
sophisticated attacks we are seeing.”

The bottom line is that there are not 
enough people on the market skilled 
in cybersecurity, which leaves com-
panies unable to defend themselves. 

THE SIXTH INSTALMENT IN THE COGNITIVE INSIGHT SERIES 
EXPLORES HOW IBM WATSON IS TAKING ON CYBERCRIME
WIRED.CO.UK/IBM-COGNITIVE-INSIGHT

COGNITIVE 
INSIGHT 

#6
SECURITY

IBM
WATSON

A NEW LINE OF 
DEFENCE IN 
CYBERSECURITY

T



THE COGNITIVE SOLUTION
An integrated, immune-system-inspired 
approach could effectively identify and 
manage threats in a holistic and dynam-
ic way – and this can be achieved with 
a cognitive system. Machine-learning 
capabilities would be able to process 
enormous amounts of unstructured 
data, including human-generated knowl-
edge, research documents and more. 
And if such a platform were to be cloud-
based, it would always know the latest 
research – and how best to apply it. 

BROADENING WATSON’S REMIT
IBM has been developing such a system. 
The result is Watson for Cyber Security. 

To learn the trade, Watson sifts 
through a myriad of relevant sources 
and distils them into actionable intelli-
gence about the current cybersecurity 
environment. It is further trained by 
being fed a series of question-and-an-
swer pairs. The goal is an adviser that can 
assist security analysts to effectively 
spot, recognise and address threats.

THE HUMAN ELEMENT
Imagine, says IBM’s Martin Borrett, 
a young, smart security analyst who 
notices something unusual happening 
to her company’s network. How might 
she confi rm if it’s malicious activity?

“This analyst could select two or three 
indicators she’s seeing and send them to 
the cognitive system,” Borrett says. “The 
system investigates: ‘Have I seen these 
indicators somewhere else in the world? 
Are they the symptoms of a malware 
campaign?’ Eventually Watson would 
come back and say: ‘I think it could be a 
symptom of this campaign, and here is 
my evidence.’ All this would happen in a 
natural, human-like dialogue.” 

IT TAKES, ON AVERAGE,
229 DAYS FOR A 
BUSINESS TO REALISE 
THAT A HACK HAS 
OCCURRED – OFTEN TOO 
LATE TO SALVAGE DATA, 
MONEY AND REPUTATIONS

I B M  /  W I R E D  P A R T N E R S H I P

THE POWER OF COLLABORATION 
In 2015, IBM launched its X-Force Ex-
change, a cloud-based platform where 
security analysts and academics can 
share their latest fi ndings – and work 
together to confront them. IBM has 
also made public some 700 terabytes 
of security intelligence and informa-
tion, gathered over more than 20 years.

The future of cybersecurity will rely 
on humans and their insights, using 
analytical tools for real-time data – plus 
a cognitive system backing it all up.

ANOTHER STRATEGY IN DEFENCE
A fourth “leg” to this stool might be
enabling organisations under attack 
to respond swiftly to the incident, such 
as informing partners. IBM’s recent
acquisition of response fi rm Resilient 
provides clients with a suite of programs 
that help them navigate the aftermath of 
hacking, while sticking to some essential 
best practices. The cognitive revolution
is about to make the hackers’ job a lot 
more diffi cult. See IBM/outthink/uk
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HOW DIGITAL 
WOMAN WAS 
CREATED

L AU R E N C E  S C O T TL AU R E N C E  S C O T T

Laurence Scott
is author of The 
Four-Dimensional 
Human: Ways of 
Being in the Digital 
World (William 
Heinemann)

In 1929, Virginia Woolf observed that 
the books men had written about 
women off ered a strange idea of wom-
anhood. Poets idolised them whereas 
historians ignored them, and what 
emerged was a “worm winged like an 
eagle; the spirit of life and beauty in a 
kitchen, chopping suet”. In these early 
years of our digital culture, a new ver-
sion of this old duality is becoming 
apparent, whereby women are simul-
taneously idolised and despised.

Online, the female body is both 
revered and desecrated. A 2014 survey 
by the Pew Research Center about 
online harassment found that women 
aged between 18 and 24 are almost 
twice as likely as their male peers to be 
sexually harassed and four times as 
likely as the general internet population. 
They are also four times as likely to be 
stalked online as the average user. 

Misogyny has migrated from the 
physical world to cyberspace. The 
writer Lindy West expresses a grim 
sense of resignation, saying, “Being 
insulted online is part of my job,” while 
emphasising that the resulting pain 
feels “exactly like you would imagine 
it would feel to have someone call you 
a fat cunt every day of your life”. The 
idiom of this online violence is fi xated 
on the wounding of the female body. 
“I’m going to cut off  your head and rape 
it” is one of the chronic threats that the 
classicist  Mary Beard receives 
whenever she enters public debate.

While the female body is verbally 
mutilated by so-called trolls, elsewhere 

it is regarded as a digital treasure trove. 
For the corporations that harvest our 
data, a pregnant woman is especially 
prized because online advertisers 
regard her as a bonanza of long-term-
buying potential. As a result, in behind-
the-scenes auctions, marketeers 
compete intensely for her data.

Fiction writers have begun to 
respond to this digital objectifi cation. 
In 2012, the novelist Jennifer Egan’s 
short story Black Box was posted over 
ten nights as a series of tweets. This 
experiment in social-media narrative 
describes a young American woman, 
a “beauty”, who is sent on a spy mission 
to gain intelligence about an unnamed 
man, her “Designated Mate”. The 
woman must  perform the role 
of idealised lover, both alluring and 
inconspicuous, all while kitted out 
with subcutaneous recording devices. 
She thus becomes, much like the 
pregnant online consumer, a cache of 
valuable data which, once retrieved, is 
more important than the body 
containing it. The promise of masculine 
intervention and manipulation is made 
clear to this spy-beauty. One tweet 
warns: “The quantity of information 

captured will require an enormous 
amount of manpower to tease apart.” 

Well-known speculative fictions 
about artifi cial intelligence, such as the 
film Ex Machina and Channel 4’s 
Humans, entwine anxieties over 
sentient robots with male desire for 
the “mysteries” of the female body. And 
yet this feminising of AI is not restricted 
to sci-fi fantasy. The tech company 
Protonet has recently crowdsourced a 
new smarthome hub called Zoe, which 
allows our domestic electronics to be 
co-ordinated and programmed using 
a private cloud server. “Zoe doesn’t 
share your most private information 
with the outside world,” co-founder Ali 
Jelveh tells us in a promotional video. 
D e s c r i b e d  m o r e  t h a n  o n c e  a s 
“beautiful”, Zoe “looks more like a 
design object than a tech device”. The 
system’s front plate can be customised; 
one of the examples shown is a picture 
of Marilyn Monroe. Zoe’s mellifl uous 
voice is reminiscent of the AI-operating 
system Samantha in Spike Jonze’s Her.

As both pariah and fetish, digitised 
woman confronts new versions of an 
ancient prejudice. Online abusers seek 
to disintegrate her into a collection of 
body parts, unable to tolerate her 
unifi ed, coherent participation in digital 
life. Meanwhile, in our cultural imagi-
nations, as well as the cutting edge of 
robotics, she is being reassembled 
as the calm, obedient face of artifi cial 
intelligence. The classic stereotypes of 
femininity – Woolf’s “spirit of life and 
beauty” – are inspiring the humanoid 
gloss given to our increasingly smart 
machines. And so, if anyone were to 
write an account of this networked 
era’s dominant notions of womanhood, 
they would encounter among them 
an unreal creature. To borrow from 
one of Mary Beard’s online attackers, 
they might discover a “headless female 
pig”, resplendently pregnant, and 
setting our kettles boiling with 
the utmost respect for our privacy. 

B R A I N  F O O D  &  P R O V O C A T I O N S  /  E D I T E D  B Y  J O Ã O  M E D E I R O S  /  0 4 9
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istory is ruthlessly clear about what 
happens when too much wealth ends 
up in the hands of the very few. Even 
as anger about economic inequality 
has fuelled movements – including the 
campaigns of populist political candi-
dates – specifi c causes and solutions 
remain elusive. One piece of the 
puzzle is rejecting the hollow claim of 
today’s technology companies that 
innovation improves quality of life for 
everyone by default, and beginning 
a serious conversation about how 
innovation can be leveraged to fight 
inequality, rather than amplify it.

As CEO of CollegeSpring – a non-
profit organisation that helps low-
income American students become 
academically and socio-emotionally 
ready for college – I encounter eco-
nomic inequality every day. Recently, 
I met a young man from San Fran-
cisco’s dilapidated Excelsior neigh-
bourhood who dropped out of high 
school and became a drug dealer to 
pay for his single mother’s cancer 
treatments. My next conversation 
was with a San Francisco billionaire 
who, from his corner office, which 
had sweeping views of the Golden 
Gate Bridge, shared stories of the 
captains of industry who had advised 
him along the way. I have many expe-
riences such as this: one moment 
I am in an inner-city school where 
exhausted teachers strive to moti-
vate discouraged kids to fi ght another 
day, and the next I am hearing about 
private jets and other such luxuries 
most people cannot imagine. It is 
impossible to do the work I do with-
out sensing that the deck is stacked 
for some and against others.

Economic inequality has spiralled 
out of control. The world’s richest 62 
people now have more wealth than 
the bottom half of the global popu-
lation. In many countries – includ-
ing the US, China and Sweden – real 
wages for the top one per cent have 
doubled in recent decades, while 
wages of the bottom 90 per cent have 
hardly changed. In the US, 95 per 
cent of the economic gains since the 
2009 economic recovery went to the 
wealthiest one per cent of Americans.

Technology is the raw material for 
fighting economic inequality: most 
economists agree that differences 
in technology adoption across coun-
tries account for a signifi cant portion 
of diff erences in per-capita GDP, and 
the same concept can be applied to 
individuals. Importantly, those with 
resources not only have better access 
to new technologies, but also extract 
more value from them. As MIT profes-
sor Erik Brynjolfsson has noted, “the 
technology-driven economy greatly 
favours a small group of successful 
individuals by amplifying their talent 
and luck, and dramatically increasing 
their reward.” If the top one per cent 
continue to swallow up the world’s 
economic gains, entrepreneurs will 
be inclined to launch businesses that 
neglect the poor, perpetuating ine-
quality. Declaring victory early is 
dangerous: when we say a product 
is ubiquitous before it is, entrepre-
neurs move on to the next invention 
for the upper and middle class while 
the have-nots fall behind.

Accelerating the adoption of new 
technologies among consumers who 
lack disposable income requires cre-
ative and elaborate partnerships. 
One new effort is ConnectHome, a 
2015 White House initiative designed 
to expand high-speed broadband 
to more families across the US. The 
pilot programme alone is offering 
275,000 low-income households 
access to the internet at home.

Collaborations such as these are 
diffi  cult and sometimes scale slowly. 
In fact, some venture capitalists boast 
they will not invest in such public-
private partnerships to grow their 
businesses. We must eliminate this 
kind of short-sighted thinking and 
take into account the unintended 
negative impact of technological 
innovation. Otherwise, momentum 
for revolution will continue to build.

Garrett Neiman
is the CEO of 
CollegeSpring

G A R R E T T  N E I M A NG A R R E T T  N E I M A N

LET’S CLOSE THE 
INEQUALITY GAP, ONE 
ROUTER AT A TIME 
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hat is the good life?” is one of life’s 
most vexing questions. Knowing what 
makes us happy, and how to bring hap-
piness to others, has been the bread 
and butter of philosophers since Lao 
Tzu and Aristotle. But the answer to 
this is not as complex as one might 
imagine. In fact, we need look no 
further than our own hands. The roots 
of human goodness are to be found in 
the nascent science of human touch.

Tactile communication involves a 
complex communicative system that 
has been shaped by millions of years 
of mammalian evolution. It includes 
the human hand, a fi ve-digit dexterous 
wonder, which evolved to gesture, 
clasp, hold, use tools and touch. Touch 
is fi rst processed by the skin, an organ 
made up of billions of cells, which sends 
neurochemical signals to a large region 
of the cortex – the somatosensory 
cortex – which brings to consciousness 
the precise nature of each tactile 
contact with the outer world, whether 
it is friend or foe, potential lover or 
letch, toxin or harmless element.

Early clues to how tactile contact is 
a foundation of the good life were 
found in  studies  of  nonhuman 
primates, which spend upwards of 15 
per cent of  their waking hours 
grooming one another. They do so not 
to fi nd nits or nats or curb the spread 
of disease,  but instead to form 
alliances, in particular in trades of 
grooming for food. Primatologist 
Frans de Waal fi rst made this point, 
noting that chimps systematically 
share food with those that groomed 
them earlier in the day. Touch is the 
basis of that primordial act of kindness 
– sharing food with non-kin.

As humans evolved into the most 
social of primates, touch became an 
even richer language enabling moral 
ties with others. Touch is a powerful, 
direct means by which we give to 
others. Empirical studies fi nd that the 

DO TOUCH. 
 YOU’LL 
BE HAPPIER 
FOR IT

DAC H E R  K E LT N E RDAC H E R  K E LT N E R
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right kind of touch, the reassuring 
pat on the back or warm embrace, 
elicits in the recipient the release of 
oxytocin, a neurochemical that 
promotes trust and co-operation. A 
soft touch to the arm elicits activation 
in the orbitofrontal cortex, a region of 
your frontal lobes that signals expected 
rewards of an action. Warm, friendly 
touches of appreciation make others 
feel esteemed, valued and good.

Warm, friendly patterns of touch 
also calm down the recipient’s neuro-
physiology of stress. In one study, 
simply holding the hand of a loved one 
deactivated stress-related regions of 
the brain when anticipating going 
through a stressful experience.

Researchers at Berkeley have sought 
to pinpoint how touch may be a 
language of moral connection. In a 
study led by Matthew Hertenstein, two 
strangers came to the lab and were 
separated by a barrier, preventing all 
forms of communication except touch 
through a small hole. One participant 
stuck their arm through a hole in the 
barrier, at which time the individual 
on the other side attempted to commu-
nicate 12 diff erent emotions, one at a 
time, with brief touches to the other 
person’s forearm. The emotions 
included gratitude, sympathy, and love 
– quintessential moral sentiments. 
After each touch, the recipient guessed 
what emotion was just communicated. 
In this study, subjects could detect 
gratitude, sympathy and love about 55 
to 60 per cent of the time. This shows 
that as the day unfolds we can rely on 
touch to convey gratitude, sympathy 
and love with brief touches.

Given the rewarding and calming 
effects of touch, Michael Kraus and 
I sought to document whether touch 
enables teams to collaborate better. 
Sports teams are known for their 
ritualised touch – think of  the 
celebratory piles of bodies of football 

players after a goal is scored. For seven 
months our research team coded all of 
the observed touches in games played 
by each team in the US National 
Basketball Association at the start of 
the 2008 season. More than 25 kinds of 
touch were coded, including high fi ves 
and fi st bumps, bear hugs and embraces, 
fl ying hip bumps and chest bumps and 
raps to the head expressing approval. 
On average, each player touched his 
teammates for about two seconds 
during the game. Just two seconds.

But those brief touches mattered. 
The more a team’s players touched each 
other at the beginning of the season, 
the better the team played at the 
season’s end: they were more effi  cient 
with each possession on off ence, helped 
each other out more on defence and 
hustled for loose balls. In the end, the 
high-touch teams won a couple more 
games during the season. Still further 
analyses found that touch improved 
te a m  p e r f o r m a n c e  e v e n  w h e n 
controlling for whether or not the team 
was winning in the game that we coded, 
how well the team was expected to 
do in the preseason, and how much 
money the players were making. And 
remember: each player was only 
touching teammates on average for 
two seconds during the game. 

There is an old philosophical 
tradition that holds that the keys to the 
good life are to be found in moral senti-
ments such as gratitude, compassion 
and awe. Champions of this perspective 
include Adam Smith, David Hume and 
Charles Darwin. Even these prescient 
thinkers would likely be surprised by 
the extent to which the good life rests 
in the simplest of actions: human touch.

Dacher Keltner is 
a professor of 
psychology at 
the University of 
California, Berkeley. 
He has served 
as a consultant 
to Google and 
Facebook and was 
the psychology 
adviser on 
the Pixar fi lm, 
Inside Out 
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rom Tetris to Pokémon Go, some 
video games have built-in interna-
tional appeal. In 2016, the Pokémon 
Go phenomenon swept the globe, fol-
lowing a carefully choreographed 
rollout. Australia, New Zealand and 
the US were first, followed by Ger-
many, the UK and Spain. By the end of 
July, it was live in more than 35 coun-
tries, from Japan to Luxembourg, with 
fans taking to the streets to fi nd and 
capture Pokémon characters.

The game’s popularity has since 
declined – by September, it had lost 80 
per cent of its players, a normal decay 
curve for many apps – but its spectac-
ular success reminds us that while 
video games are not a universal lan-
guage (and neither are films or TV 
shows), the right game with the right 
set of features can be easily under-
stood and enjoyed around the world. 
In this case, Pokémon Go fi tted a very 
narrow window of features making it 
perfect for international consumption.

It’s simple to pick up and play with 
little to no instruction; there’s only a 
thin veneer of narrative laid over the 
top, and apart from the fact that the 
Pokémon phenomenon originated in 
Japan, nothing in the game required 
specific cultural knowledge of one 
country or region. The game took that 
concept even further, writing itself 
into the players’ very neighbour-
hoods, pulling in geotargeted maps 
from Google’s global mapping data.

But it takes a sharp eye and a keen 
understanding of how media and 
technology translate across interna-
tional and cultural boundaries to spot 

the true potential for a global game 
hit. One of the greatest examples of 
this particular skillset is Henk Rogers, 
the Dutch-American software pro-
grammer and publisher largely 
responsible for bringing Tetris to the 
masses in the 80s. Rogers had the 
instincts of a globe-trotting software 
anthropologist, able to see how Tetris, 
a simple puzzle game created in a 
Soviet-era computer research lab 
in Moscow by programmer Alexey 
Pajitnov, could be a game that every-
one, everywhere would love.

Born in the Netherlands and raised 
in New York City, Rogers spent his 
formative years in Hawaii before mov-
ing to Japan, eventually breaking into 
the country’s insular software indus-
try. He fi rst did that by taking his love 
of Dungeons & Dragons and applying 
its concepts of adventure to Japan’s 
video-game industry. Rogers’ hand-
coded 1984 game The Black Onyx was 
the first commercially released 
role-playing game in Japan.

To make the case for the universal 
appeal of RPGs, Rogers embarked on a 
tour of the offices of Japan’s major 
computer magazines, giving each edi-
tor his best salesman’s pitch. Then he 
just got out of the way and let them 
play. The gamble worked, and The 
Black Onyx was a major hit, kicking off  
decades of Japanese role-playing 
games, which have in turn infl uenced 
video games around the world.

By 1988, Henk Rogers had pivoted to 
being a software importer and transla-
tor. He encountered Tetris for the fi rst 
time that year, being demoed at CES in 
Las Vegas. The game had already been 
released on home computers in a few 
countries, but it was a cult hit at best, 
and nowhere near the global smash it 
would become. What he saw on the 
monitor was a simple geometric pat-
tern of blocks, falling from the top of 
the screen to the bottom. It looked 
primitive, even for 1988, but Rogers 
watched as people lined up to play, 
figuring out how to stack the differ-
ent-shaped blocks on top of each 
other with little to no instruction.

Rogers had become adept at seeing 
games through an international lens 
and figuring out which concepts 
would work across barriers of culture 
and language. Tetris seemed to fi t his 
template perfectly. It would require 
little to no work in what software 
engineers called “localisation,” or 
rewriting software to be understand-
able to audiences in different coun-
tries – a potentially expensive process 
that could require massive changes to 
game programming. 

Tetris had no story, no dialogue, no 
characters. Its abstractness made it 
universal. Pokémon Go is somewhat 
less abstract, but similar in that it’s 
instantly understandable and easy for 
anyone around the world to play.

Rogers would go on to publish Tetris 
in his adopted homeland of Japan. He 
later travelled to the Soviet Union, rac-
ing against several competitors to win 
a deal with obscure Russian trade 
group ELORG for the right to make 
Tetris games for an upcoming top-se-
cret Nintendo project called Game Boy.

Like Pokémon Go and just a handful 
of other games, Tetris zeroed in on the 
gameplay elements that could work 
anywhere, for anyone. Finding those 
elements and making them universally 
accessible is where the real work of 
crafting a global video game hit lies. 

DA N  AC K E R M A NDA N  AC K E R M A N

CRACKING THE CODE 
OF UNIVERSAL GAMING

Dan Ackerman
is the author of 
The Tetris Effect: 
The Cold War Battle 
for the World’s 
Most Addictive 
Game (Oneworld)



In 2016, WIRED launched the 
WIRED Audi Innovation Awards, 
celebrating the people doing 
extraordinary things across 
seven categories. These are the 
award-winning companies and 
individuals in this year’s series



“Our mission statement is to
fundamentally solve and understand 
intelligence. Then use that technology 
to solve everything else,” said Demis 
Hassabis, co-founder of DeepMind, 
after winning the Innovation in AI 
category of our awards series.

As mission statements go, it’s a 
deceptively simple one. But since its 
founding in 2014, the London-based 
and Google-owned company has made 
striking advances in applying machine 
learning to various scenarios.

W I R E D  A U D I  I N N O VAT I O N  AWA R D S

“Some of our recent highlights 
include trying to add memory to neural 
networks, then having them play Go 
at a world championship level,” said 
Hassabis. “We’re also starting to apply 
the technology to real world problems 
– like helping the NHS with clinical 
diagnosis, or in optimising energy 
systems, such as data centres.”

What’s exciting about DeepMind’s 
eff orts is that it appears to be getting 
closer to creating general AI. For a 
machine to have general intelligence, 

it needs to be able to turn its abili-
ties to multiple tasks or challenges. 
So when testing the ability of its AI 
algorithm – the deep Q-network – 
DeepMind instructed it to maximise 
the score while playing a series of 
Atari games, feeding it just the data 
stream of 30,000 pixels per frame.

After a long period of trial and 
error, the deep Q-network surpassed 
a professional human reference player 
– as well as all previous agents – across 
a range of 49 games.

Respected minds such as Elon Musk 
and Stephen Hawking have voiced 
their concerns about the future rami-
fi cations of building super-intelligent 
agents. But the founders are quick to 
defend their intentions. 

“We’re trying to build a new kind 
of organisation,” said DeepMind 
co-founder Mustafa Suleyman at 
WIRED2016. “We’re here to make the 
world a better place.”

INNOVATION 
IN AI
W I N N E R

DEEPMIND
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Around 75 per cent of the world 
suffers from inconsistent, compli-
cated or inadequate addressing. 
what3words – winner of the Most 
Exciting Moonshot – is solving that.

“Poor addressing is ineffi  cient for 
business, it’s frustrating for people 
and it can actually cost lives,” said 
Rhys Jones, chief marketing officer 
of what3words at the awards. “To 
tackle this, we’ve divided the world 
into three-metre squares. There’s 57 
trillion of them in the world and we’ve 
given each one a three-word address.”

The what3words address for 10 
Downing Street in London is simply 
wishes.areas.jump, for example. 

“It means that aid can get to the 
places that need it most, it means you 
can meet your friends at a festival, on a 
beach or ski slope, or you can get food 

I t ’s  d i f f i c u l t  to  p i ge o n - h o l e 
Marshmallow Laser Feast (MLF). 
Founded by Barney Steel and Robin 
McNicholas in 2011, the winner of 
the Innovation in Experience Design 
award creates projects that span 
multiple platforms and mediums.

In the Eyes of the Animal is a virtual 
reality experience that allows viewers 
to explore a woodland scene – as a 
dragonfl y, a frog or an owl.

“It is literally swapping your percep-
tion with that of an animal, and expe-
riencing the same part of the forest in 
diff erent ways,” said Ersinhan Ersin, 
artistic director on the project and 
recipient of the award. “Our take on 
VR is to explore this new era in which 
we can expand our perceptions into 
diff erent and new areas.”

Other MLF projects include music 
videos rendered by 3D-scanning 
humans, adverts utilising projection 
mapping, and light-based enhance-
ments for live musical performances. 

W I R E D  A U D I  I N N O VAT I O N  AWA R D S
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delivered right to your picnic spot.”
L aunched in  2013 by Chris 

Sheldrick, Jack Waley-Cohen and 
Mohan Ganesalingam, what3words 
has been a WIRED winner before – in 
2014, the London-based company took 
fi rst place on the inaugural WIRED 
Retail Startup Stage. It’s since been 
rolled out in nine languages – with 
more in the pipeline – and has been 
adopted by the national postal system 
of Mongolia, where two-thirds of the 
population is nomadic. what3words 
is also being used by travel agents, 
tourist authorities, adventure groups, 
IT companies and logistics fi rms. 

The API is easily deployed by 
businesses, and the algorithm that’s 
the backbone for the platform takes 
up less than 10MB, so it’s small enough 
to install on most smartphones. 

MOST EXCITING 
MOONSHOT

INNOVATION 
IN EXPERIENCE
DESIGN
MARSHMALLOW 
LASER FEAST

W I N N E R

WHAT3WORDS
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The WIRED Audi 
Innovation Awards 
ceremony was held 
at B1, Bloomsbury, 
on November 9. 
“Together, we’ve 
created something 
truly unique in the 
WIRED Audi 
Innovation Awards,” 
said Audi UK’s Jane 
Bown about the 
series. “Innovation 
is our lifeblood at 

Audi, and WIRED 
clearly shares our 
obsession with 
technology and its 
advancement.”
WIRED’s associate 
editor Rowland 
Manthorpe (left, 
with Product 
Design winner 
Marjan van Aubel) 
commented: 
“The evening was 
brilliant – seeing all 

of those incredible 
entrepreneurs, 
technologists and 
scientists in the 
same room was a 
real thrill. The 
whole purpose of 
these awards is to 
celebrate exciting 
innovation 
happening in the 
UK, and these 
people completely 
deserve it.”

PART Y TIME



# W i r e d A u d i A w a r d s

“We’re trying to make aff ordable 
but exciting prosthetics,” said 
Jonathan Raines,  mechanical 
engineer at Open Bionics, which 
won the Social Innovation award. 
“At the moment, on the NHS and 
with other health services, your 
options are a very primitive hook or 
a very expensive myoelectric pros-
thetic. We’re trying to give people 
the functionality of the myoelectric 
for the price of the hook.”

There are an estimated two 
million hand amputees worldwide. 
Open Bionics was founded by 
Samantha Payne and Joel Gibbard in 
2014 to spread the use of aff ordable, 
highly functional prosthetics around 
the globe, by combining open source 
developer software with low-cost 
3D printing techniques.

The company is partnering with 
the likes of Disney and Marvel to 
turn children with limb diff erences 

“We integrate solar power into daily 
life through the use of self-powering 
objects,” said designer Marjan van 
Aubel, co-founder of London-based 
interior design fi rm Caventou and 
winner of the Innovation in Product 
Design award. “Our Current Window 
is a modern version of stained glass. 
It looks nice and is actually able to 
charge your phone or computer.”

Caventou’s designs use a process 
similar to photosynthesis to turn 
sunlight into electrical energy, which 
can be accessed using USB ports. Van 
Aubel says the cells in the glass are so 
light-sensitive that they even work 
using refl ected or indirect light, so 
they’re ideal for less sunny climates, 
such as Northern Europe, and even 
for indoor energy generation.

Co-founded with Peter Krige and 
Samira Ann Qassim, van Aubel says 
Caventou aims to create a whole 
world of self-powering objects. 
“We’re re-thinking solar technology.”

W I R E D  A U D I  I N N O VAT I O N  AWA R D S
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into superheroes with its robotic 
hands, inspired by the worlds of 
Frozen, Star Wars and Iron Man. 
Payne showed off the technology 
– worn by some of its benefi ciaries 
– at November’s WIRED2016 and 
WIRED2016: Next Generation, our 
event for 12- to 18-year-olds. 

“The aim to is make those children 
excited about having a diff erence,” 
said Raines. “We’ve had a hugely 
positive reaction on social media 
and we keep getting mistaken for a 
much bigger company than we are.”

Open Bionics has also taken part in 
The Phantom Limb project, commis-
sioned by game developer Konami. 
The result was a custom 3D-printed 
bionic hand created for James Young 
– an avid one-handed gamer. The 
prosthetic, printed in 24 hours on a 
desktop 3D printer, can perform six 
diff erent actions. Young controls it 
using muscles in his back.

SOCIAL
INNOVATION

INNOVATION 
IN PRODUCT 
DESIGN
MARJAN 
VAN AUBEL

W I N N E R

OPEN BIONICS

W I N N E R
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It’s been called one of the biggest 
scientific discoveries of modern 
times. In 2016, a team consisting 
of hundreds of scientists directly 
detected gravitational waves for 
the first time – and by doing so, 
proved a 100-year-old Albert 
Einstein theory. Sheila Rowan, 
from the University of Glasgow’s 
school of physics and astronomy 
was partly responsible for leading 
the huge effort which won our 
Scientifi c Breakthrough award.

W I R E D  A U D I  I N N O VAT I O N  AWA R D S

“People are excited because 
this is an entirely new way to 
observe our universe,” said Shelia 
R o wa n ,  p ro f e s s o r  o f  p hy s i c s 
and astronomy, and the award 
recipient. “This is a new kind of 
astronomy that lets us observe 
dark processes and objects out
in the universe – the first being a
black hole collision.”

Rowan and her team hopes to use 
their new instruments to unveil 
“the family tree of black holes” and 

fi nd out how and why our galaxy is 
expanding – and accelerating. 

“Sheila Rowan played a vital role 
in the design and construction of the 
fused silicon suspension systems for 
the LIGO mirrors, which are the most 
sensitive instruments ever built,” 
explained Roger Highfi eld, awards 
judge and director of external aff airs 
at the Science Museum. 

Rowan, who was awarded an MBE 
in 2011, was appointed Scotland’s 
new chief scientifi c adviser in June 
2016. The director at the Institute 
for Gravitational Research was 
also nominated in the Leadership 
in Innovation category of the WIRED 
Audi Innovation Awards .

“It’s fantastic to be recognised for 
the work,” said Rowan. “Not just for 
me here at the awards, but for the 
whole UK team who have contrib-
uted so much. We hope to turn on the 
detectors again in the near future.” 

SCIENTIFIC 
BREAKTHROUGH
W I N N E R

SHEILA ROWAN



The WIRED Audi 
Innovation Awards 
were created 
especially for the 
series. Each 120mm 
Corian block (right) 
was polished to a 
slick mid-sheen, 
and then etched 
with a laser. The 
winners received 
their one-of-a-kind 
award cubes on 
November 9, 2016. 

THE AWARD
In total,  Demis Hassabis and 
DeepMind –  co-founded with 
Mustafa Suleyman – was nomi-
nated in four of the WIRED Audi 
Innovation Awards categories. In 
addition to winning the Innovation 
in AI award, Hassabis also claimed 
the Leadership in Innovation title at 
the November 9 ceremony.

“It’s such an incredible honour 
to win two awards, judged by our 
peers and winning among such an 
amazing and illustrious shortlist,” 
said Hassabis. “I think it’s a great 
celebration of UK technology and 

W I R E D  A U D I  I N N O VAT I O N  AWA R D S
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the strength of the innovation 
happening here in the UK. It’s 
wonderful that these kinds of 
awards celebrate that.”

An AI researcher, neuroscientist, 
former chess prodigy and computer 
game designer, Hassabis runs the 
London artif icial intelligence 
company DeepMind according to 
what he calls a “20-year roadmap.”

“One day, we hope we can use 
this kind of technology to help 
human experts make quicker 
breakthroughs in areas of science 
and healthcare,” he said.

DeepMind already works with 
Moorfields Eye Hospital to assist 
with diagnosing eye diseases, as well 
as collaborating with NHS oncology 
departments. In summer 2016, it 
optimised the energy consumption 
of parent company Google’s data 
centres – contributing to a 15 per 
cent reduction in power usage.

LEADERSHIP IN
INNOVATION
DEMIS HASSABIS
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POSEIDON 
SE7EN
Poseidon’s MKVI 
was sold as the 
world’s fi rst 
recreational 
rebreather, 
allowing for longer, 
bubble-free dives 
that won’t disturb 
marine life. The 
redesigned super-
lightweight SE7EN 

WIRED
LOVES

F E T I S H
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offers even more, 
such as Bluetooth 
connectivity – 
which gives 
access to dive 
logs – and instant 
confi guration 
changes thanks 
to detachable 
displays and 
sensors. £4,680 
poseidon-uk.co.uk



OUTDOOR

CANADA GOOSE 
HYBRIDGE 
PERREN
Designed for 
0°C to -15°C, this 
exceptionally 
versatile 800-fi ll, 
white-goose-
down jacket 
combines the 
water-repellent 
skills of Strati-
Forma 30D nylon 
with a comfy, 
breathable 
Tri-Durance PF 
three-layer soft 
shell. Cut slim 
and with the 
added bonus of 
stretch points 
at the elbow, wrist 
and shoulder, 
it’s adept at 
both après work 
and ski. £600 
canadagoose.com 
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MAVERICK X3 
X RS TURBO R
What dunes were 
invented for: 
Can-Am’s latest 
all-terrain buggy 
is the fi rst factory-
built 183cm-wide 
side-by-side 
vehicle tuned for 

1. DXO ONE 
OUTDOOR 
SHELL 
The DxO ONE 
gives you the 
versatility of a 
large-lens DSLR 
equivalent, RAW 
shooting, F/1.8 
camera 
in a compact 
connected 
package. Thanks 
to the add-on 45m 
waterproof shell, 
you can capture 
high-quality 
images in virtually 
any environment. 
It has a two-stage, 
back-door hatch 
that allows 
splash-proof 
access to the 
OLED screen 
before sealing 
it for submerging. 
£49.99 (shell); 
£399 (camera) 
dxo.com

NIKE WING
Created for elite 
athletes, the Wing 
ditches hinges 
and earpieces for 
a single 26g wrap-
around lens and 
rubber strap 
that creates fewer 
pressure points. 
It also benefi ts 
from Nike’s glare-
reducing Speed 
Tint lens to 
allow red-light 
frequencies to 
enter the eye – 
chromatherapists 
believe this helps 
to make the 
wearer feel calm. 
$1,200 nike.com

3. SUUNTO 
SPARTAN ULTRA
Suunto makes 
high-performance 
GPS watches, and 
with the Spartan 
Ultra it has 
amalgamated that 
knowledge into a 
single, full-colour 
touchscreen, 
multi-sport 
device. Twenty-
six-hour battery 
life, compass, 
barometric altitude 
measurements 
and advanced 
fi tness analytics 
for 80 preset 
sports means it 
will help you train 
smarter, whatever 
your discipline. 
From £559 
suunto.com

WIRED takes the all-action, all-weather adventure weekend up a notch

SURVIVAL INSTINCT

1

3

2

epic desert riding. 
It has 61cm of 
suspension travel, 
an ultralight, rigid 
dual-phase 980 
steel chassis and 
a blistering 
154bhp, 7,500rpm 
triple-cylinder 
Rotax ACE engine 
that’s capable of 
reaching 0-96kph 
in just 4.9 seconds.
From $26,699 
can-am.brp.com

2. TERN 
ELEKTRON
The most compact 
electric bike 
available, the 
ten-speed 
Elektron folds to 
just 41cm x 86cm 
x 65cm, making it 
ideal for public 
transport. With 
the Bosch Active 
300Wh drivetrain 
promising a top 
speed of 25kph 
and a range of 
up to 100km, 
your tiring daily 
commute 
nightmares may 
be over. €2,999 
ternbicycles.com 

Digital extra! 
Download the WIRED
app to see the 
Maverick X3 in action



W
O

R
D

S
: C

H
R

IS
 H

A
S

L
A

M
. P

H
O

T
O

G
R

A
P

H
Y

: C
H

A
R

L
IE

 S
U

R
B

E
Y

ROCKET 
ESPRESSO 
APPARTAMENTO
A compact design 
that delivers 
professional 
results, Rocket’s 
manual domestic 
espresso machine 
features its pro-
grade 1.8-litre 
heat exchange 
boiler, allowing 
simultaneous 
milk frothing and 
espresso brewing. 
The heated group 
head, meanwhile, 
maintains a 
consistent 
temperature shot 
after shot. Practice 
makes perfect.
£1,049 rocket-
espresso.it 

Perk up your morning with Rocket’s barista-standard coffee 

YOUR BEST SHOT
F E T I S H

WIRED
LOVES
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Visit KEF.COM to be in with a chance to win

WIN AN ACTION-PACKED ADVENTURE BREAK IN MALTA OR AN INGENIOUS 

KEF EGG WIRELESS SYSTEM WITH KEF AND ASSASSIN’S CREED THE MOVIE!*

*Terms & Conditions apply

Whether you want to bring the on-screen action to life 
or stream your music tracks wirelessly with Bluetooth 
aptX®, KEF EGG delivers pure, clear, KEF quality sound 
in a complete ‘plug and play’ system. 

KEF EGG utilises the multi-award winning ‘sit anywhere’ 
Uni-Q driver array – a key KEF technology honed after 
decades of learning that is shared by many KEF models. 

A  S T R O N G  L I N E A G E  I N  H I - R E S  S O U N D

GP Acoustics (UK) Limited, Eccleston Road, Tovil, Maidstone, Kent, ME15 6QP,  UK  Tel: +44 (0)1622 672261

© 2016 Twentieth Century Fox Film Corporation and Ubisoft Motion Pictures Assassin’s Creed. All Rights Reserved.

MOVIES ,  GAMING OR MUSIC – KEF 

EGG IS THE ULTIMATE ALL-ROUNDER .

Wireless Digital Music SystemEGG
© viewingmalta.com Malcolm Debono
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The luxury car manufacturer is speeding into 
Tesla territory with its battery-powered I-Pace

JAGUAR’S SUV 
 PLUGS IN

IN 2013, JAGUAR SHOWED OFF ITS SUV  
concept, the C-X17, at the Frankfurt Motor Show. 
Just two years later, at the same event, it revealed 
the final production version, the F-Pace, its 
entrant into the high-end SUV market.

This is pertinent because it illustrates that when 
Jaguar shows a concept, it is usually not a fl ight 
of fancy – the intent is to bring it to market. Which 
is why WIRED is excited about this, Jaguar’s 
first-ever electric vehicle: a battery-powered 
version of the exceptional F-Pace. What’s more, 
you can expect to see it on the road in 2018.

Looking like a Tron-ifi ed version of the F-Pace, 
the I-Pace is a fi ve-seater electric performance 
SUV with a predicted range of 500km+ on a single 
charge, meaning drivers with an average commute 
of 40 to 50km could, in theory, get away with only 
recharging it once a week. This sort of distance is 
Tesla territory and goes a long way to addressing 
the downside of electric cars: range anxiety.

Electric motors at the front and rear axles 
generate a combined output of 700Nm of torque. 
And because this is electric the torque is available 
instantly, translating into sports-car acceleration 
– 0-100kph in four seconds – as well as off ering the 
all-weather, all-surface benefi ts of all-wheel drive.

Being electric also means there is no need for 
the I-Pace to have the traditional architecture of 
a standard vehicle, so no internal combustion 
engine or transmission tunnel need to be factored 
into the design. Here, the cabin is brought forward, 
which extends the wheelbase and shortens the 
overhangs. Apart from aff ording the car a more 
powerful profile, it increases inside space and 
improves vehicle dynamics and visibility.

Indeed, the I-Pace takes up less road space than 
a conventional mid-size SUV despite this extra 
room for passengers and luggage. And speaking 

of storage, the rear has a 530-litre 
luggage compartment, and at the front 
you get an additional 36 litres.

The rest of the interior is suitably 
forward-looking. Although still recog-
nisably Jaguar, the marque has tried to 
give a feeling of space. For example, you 
can see the width of the entire floor 
because the centre console is cantile-
vered upwards where traditionally it 
would have been a solid construction.

In the absence of that transmission 
tunnel, Jaguar designers have used the 
free space to supply a surprisingly 
large eight-litre stowage area within 
the central console itself.

If you are not streaming from the 
on-board Wi-Fi, the main media 
experience is a 12-inch touchscreen with 
a 5.5-inch touchscreen below, set 
between two laser-etched aluminium 
rotaries with HD circular displays.

Behind the steering wheel, a confi g-
urable 12-inch HD virtual instrument 
cluster and full-colour head-up display 
mean the driver can create his or her 

own collection of readouts suited 
to changing driving conditions.

Despite the I-Pace electric car’s range, 
charging will always be an issue, so 
Jaguar has developed a system that will 
allow an 80 per cent charge in 90 
minutes, and then on to full capacity in 
two hours using 50kW DC power. The 
liquid-cooled 90kWh lithium-ion 
battery pack has been designed and 
developed in-house, and the battery’s 
lightweight aluminium housing forms 
part of the I-Pace’s body structure.

Keeping a weather eye on energy 
effi  ciency, Jaguar has installed a heat 
pump in the climate control system, 
which is more efficient than conven-
tional electric heaters. This alone has 
increased the I-Pace’s range by up to 
50km, even in freezing conditions.

The fi nal production version of the 
I-Pace – and its price – will be revealed 
in 2017, but expect it to look remarkably 
similar to this concept, with deliveries 
taking place in 2018. There has been no 
word on if Jaguar is going to include 
any autonomous driving tech it has been 
developing on the I-Pace, but WIRED 
certainly hopes it does. Jeremy White

The three-spoke steering wheel has multi-function capacitive switches with haptic feedback that 
remain hidden until illuminated. The hollow centre console features eight litres of storage 

At night, an array of LEDs 
embedded in the roof illuminate 
the ceramic patterned glass
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RAPHA 
REFLECTIVE 
CREW NECK
This special-
edition knitted 
sweatshirt weaves 
a polyamide-core 
yarn with merino 
wool for a day-to- 
night transformer.
In daylight it has 

F E T I S H

WIRED
LOVES

Glass beads are 
woven into the 
yarn to give the 
top its refl ective 
properties

an understated 
look, but at 
dusk, headlights 
activate the 
refl ective thread 
and fl ip-back 
fl uoro pink 
“signalcuffs”. 
Behold your 
guardian angel on 
that late ride back 
through the city.
£350 rapha.cc
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1. VOYAGER 
GOLDEN 
RECORD
Voyager 1 and 
Voyager 2 
spaceships 
left Earth in 
1977. They’re 
now 21 billion 
kilometres away. 
On board each 
craft is a golden 
phonograph 
record containing 
a mix of then-
contemporary 
(Chuck Berry), 
classical (Bach) 
and tribal music 
and greetings in 
55 language. 
These recordings 
are available on 
three translucent-
gold albums in 
a presentation 
box. $98 
kickstarter.com

2. I SEE U 
This DIY 
surveillance kit 
was conceived 
by Copenhagen 
digital agency 
Great Works
as part of an art 
project looking 
into the dark side 
of data collection. 
It contains 
a parabolic 
microphone, 
Raspberry Pi 
and touchscreen, 
allowing anyone 
to listen in and fi re 
clips on to social 
media with an 
animated GIF. 
£tbc seeu.org 

3. AUDIOBERRY 
JUNA
State-of-the-
art sound 
meets modern 
minimalist 
democratic 
design. 
Audioberry has 
combined open 
source high-end 
components – 
including the 
super-effi cient 
Bang & Olufsen 
ICEpower125ASX 
Class D Module, 
a 24-bit/192kHz 
DAC, a pro-quality 
chipset and a 
custom chassis – 
to produce a 
rewarding audio 
performance 
wrapped in a 
MoMa-worthy 
shell. £850 
audioberry.com

Listen up: the latest audio-
related products designed 
to make tuning in a pleasure

 YOU HEARD 
IT HERE 
FIRST

AUDIO

2

1 1

3

AERIX DUET
With its lossless 
audio, 24-bit/
192kHz hi-res 
support and 
multi-room, 
-format and 
-brand support, 
DTS Play-Fi could 
be the future of 
serious streaming 
audio – and the 
Aerix Duet is its 
poster child. 
The twin-cube 
design has DTS 
Play-Fi and CD 
integration, 
two high-end 
horns and 360° 
fi ring drivers 
for even, room-
fi lling audio. 
Spotify never 
sounded so good. 
£1,499 aerix.co



F E T I S H

WIRED
LOVES

NOBLE KATANA
These are not 
your everyday 
audiophile-
grade custom-
fi t earbuds. Each 
hand-made, 
precision-drilled 
earpiece contains 
a staggeringly 
impressive 
nine-armature 
proprietary set of 
drivers covering 
the complete 
frequency range. 
They remain 
sensitive enough 
to use with your 
smartphone as 
well as portable 
amps and DACs. 
From £1,350 
nobleaudio.co.uk 
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BOOT CAMP 
REBOOTED

The fitness briefing was not 
much cheerier. I had preferred 
weights and resistance exercises 
in the gym until now; however, the 
DNA test confi rmed a 40/60 per 
cent split in favour of endurance 
exercise over power. Wonderful. 
More cardio coming my way, then.

This is when the 38 Degrees 
guys came into their own. The 
next four days of exercise (there 
was a middle “rest day”, which I 
was crying out for by the time it 
arrived) were spent carving out 
a workout regime that was built 
entirely around this 40/60 profi le.

Out went the heavy, low-rep 
dumbell sets, and in came kettle 
bell routines split neatly into two 
sections: one focusing on metabolic 
spiking for fat burning and power, 

BOOT CAMPS HAVE BECOME COMMONPLACE – BUT AN EMERGING 
trend in this fi tness space is the DNA boot camp. I signed up to 38 Degrees 
North’s version, held in Ibiza, where three weeks before you begin you 
must send off  a saliva swab to DNAFit in the UK, so that the company 
may analyse your DNA profi le prior to your arrival.

The theory goes that through identifying specific markers in your 
DNA, your instructors will be able to determine not only what types 
of exercise are best suited to each participant specifically, but also 
identify which individual dietary requirements will best enable the 
healthiest possible version of “you”. The result should be a bespoke 
boot camp, with every tortuous element tailored to your genome – 
so you can see the appeal here for WIRED.

From the outset, when I was given a briefing on the test results 
before any exercise even began, it was bad news. First, the diet: as 
a confi rmed pasta lover, the dreaded revelation was that, according 
to my genes, I was highly sensitive to carbohydrates as compared 
to a “typical” person. Some genetic variants are associated with an 
increased response to refi ned carbohydrates, which can have a negative 
eff ect both on glycaemia and weight gain. In other words, I will get 
fatter more quickly eating my favourite pizza and pasta dishes than 

someone without this gene profi le.
Further misery-inducing notes 

included a raised need for antiox-
idants, vitamins B and D, and – 
worst of all – cruciferous vegetables 
(cabbage, sprouts, kale etc). My diet 
profi le was pretty much exactly the 
opposite of my preferred super-
market shopping list. The only 
silver linings were having the 
necessary genes to process caff eine 
quickly, as well as an extremely 
low likelihood of coeliac disease 
(a genuine concern as it runs in the 
family). I was prescribed a low-carb 
diet with extra vegetables, with 
the strong advice that oily fish 
should more often than not take 
precedence over a nice, juicy steak.

the other on aerobic conditioning. Surprisingly, I loved this. A brilliant 
combination of low weights and instant aerobics, using multiple muscle 
groups to jump-start the heart in seconds, sent my BPM rocketing. 
(My previous weights regime was changed to vary between drop sets 
and super sets with higher reps and lower weights.)

Knowing I wasn’t a huge fan of running, out came rope exercises 
and HIIT training to play to these strengths – the DNA test indicated a 
high VO2 max response, meaning that my body can take in more oxygen 
and send it to muscles, enabling me to run faster for a given eff ort.

After the fi ve days of exercise and dieting, the results were strong. 
Whereas when WIRED has previously tested boot camps and experienced 
signifi cant weight loss, with this DNA version, I had lost four per cent 
body fat while maintaining the same weight. This is the ideal outcome 
for body conditioning – muscle is heavier than fat, so to replace body fat 
with muscle, which raises the metabolism still higher, is the ultimate goal.

Now the truly hard work begins – ensuring the new, DNA-approved 
diet and exercise habits are preserved to continue the transformation. 
Jeremy White Course from £2,295 thirtyeightdegreesnorth.com

I
Carbohydrate
sensitive

I
Salt
sensitive

I
Alcohol

sensitive

I
Lactose

sensitive

I
Omega-3 
requirement

I
Vitamin B
requirement

I
Sat-fats

sensitive

I
Gluten

sensitive

HIGH RISK TYPICAL LOW RISK

OUR TESTER’S DNA PRE-DETERMINATES
What our product editor’s genes revealed about how diet affects his body

Push-ups in the park are for pedestrians – 
WIRED’s product editor embraces his DNA 
destiny for the future of personalised fi tness
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POWER VS 
ENDURANCE
Our product editor’s 
DNA test indicated his 
physique was nearly 
ten per cent more 
responsive to cardio 
than resistance work

FITNESS TEST

V02 MAX GENE
BREAKDOWN

Gene: ADRB2
Allele result: AA
Effect: High 

Gene: ADRB2
Allele result: CC
Effect: High 

Gene: PPARGC1A
Allele result: GG
Effect: High

Gene: CRP
Allele result: GG
Effect: None

Gene: VEGF
Allele result: GG
Effect: None

Injury risk:

V02 max response: 

Recovery speed:



TEST HOW WE TESTED
Jeremy White (above, right) underwent the DNA boot camp from 
38 Degrees North (founder James Davis, above left) in Ibiza. After 
supplying a DNA sample to DNAFit, he was presented with a fi tness 
and diet regime tailored to his profi le. Once a baseline body weight 
and composition was recorded, he was subjected to fi ve days of 
exercise and antioxidants to gain the maximum fi tness benefi ts. 



lrich Baretzky knows racing. The 
head of engine development at Audi 
Sport has worked on some of the 
most successful endurance racing 
machines ever produced.

A specialist in turbo-diesel fuel-
injection systems, Baretzky has 
been at Audi for 30 years, leading 
the design of the V6, V10 and V12 TDI 
power plants used in the Audi Sport 
Team Joest R10, R15 and R18 endur-
ance race cars. Between them, these 
Audi LMP machines have won the 24 
Hours of Le Mans 13 times since 1999.

“The engine has been modifi ed,” 
says Baretzky about the current 
R18 engine. “So this is no longer the 
engine we were running in 2011, but 
the concept of the architecture has 
remained largely the same.” 

Using a similar engine might sound 
like the easy option, but strict WEC 
rules mean the cars must be improved 
year-on-year to produce greater 
levels of fuel efficiency. The 2016 
R18, for example, utilises an updated 
hybrid power system, coupling
electric energy with diesel power.

# W I R E D A U D I AWA R D S

Baretzky is passionate about the 
power of performance engineering – 
such as that seen at Le Mans – and 
has contributed to the success of 
Audi in the Deutsche Tourenwagen 
Masters (DTM) championship, the 
German touring-car competition. 

Racing against the likes of BMW 
and Mercedes with the V8 quattro, 
TT, A4 and RS 5, Audi has won the 
DTM drivers’ title at least once with 
every type of car it’s raced – most 
recently in 2013. Audi picked up the
manufacturers’ championship in 2016. 
But with Le Mans, Baretzky wants the 
race to have a positive drip-down effect 
for the rest of the motoring industry.

“DTM is a series for entertainment. 
But Le Mans is for efficiency,” he 
says. “At Le Mans – and, hopefully, 
in the future – you can really make
technical developments. Ground 
breaking developments.” But what’s 
the secret to Audi’s success?

“A lot of discipline,” says Baretzky 
when discussing the upgrade from 
the R10 to the R18. “A lot of very hard 
work and a lot of motivation. You also 

ESTEEMED AND 
EXPERIENCED
ENGINEERING
You might not know the name Ulrich Baretzky, but 
you’ll know his work. The Audi engineer helped 
create some of the world’s leading racing engines

need very good, motivated people. It’s 
a team effort. We do not need heroes.”

He’s a believer that sweating the 
small stuff can culminate in great 
achievements – and that such feats 
of engineering are inspirational.

“Since the fi rst TDI engine in 2006, 
we have managed to cut fuel consump-
tion by almost 50 per cent,” he says. 
“In the same time the car has become 
around 10 or 12 seconds a lap quicker 
at Le Mans. This direction of smaller 
engines, turbo-charging and more 
effi ciency is not boring. It’s a thrill.”
For more information, see wired.co.uk/
wired-audi-innovation-awards
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For Ulrich 
Baretzky, an 
Audi engineer 
for 30 years, 
it’s not just 
about what’s 
under the 
bonnet, 
but what 
surrounds it. 
He knows that 
every engine 
development 

must be 
matched by 
innovations 
elsewhere, 
such as 
improving the 
aerodynamic 
package, or the 
battery cooling 
systems.
It’s paying off.
Audi’s current 
LMP1 car uses 

46.4 per cent 
less fuel than 
the first diesel 
V12 it raced 
in the 2006 
series – yet
its lap times 
are around 10 
to 12 seconds 
faster around 
the Le Mans 
circuit than
ten years ago.

THE ETHOS

‘Racing is the fastest
and quickest development 
machine you can imagine’
Ulrich Baretzky, head
of engine technology
at Audi Sport 
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s the world changes, companies and 
organisations have to change, too. New 
technologies and evolving mindsets 
are on a course to disrupt customer 
experience. Businesses cannot be treat-
ed as static entities anymore – they must 
evolve into living businesses. 

healthcare appointments, or Twitter 
polls compared to political voting. 

Catering to that is no minor chal-
lenge, but technology can help. In its 
session on augmented reality (AR), 
Accenture showcased a new immersive 
application harnessing Google Tango’s 
AR platform to conjure photorealistic 
rendering of FIAT cars, which potential 
buyers can explore up close, from any 
angle and in whichever colour or tech-
nical specifi cation they desire. 

“This technology already has great 
potential to enhance the consumer 
experience,” Accenture Interactive’s 
Matteo Aliberti (right) said during the 
talk. “It’s clear that AR will increasing-
ly become a commercial tool – this is 
going to change e-commerce forever.”

According to Abbie Walsh, group
director of Fjord – Accenture’s design 
and innovation unit – key characteristics
of a modern, living business is to be re-
sponsive, emotive and ambitious.

“It has to take on vital signs that are 
more human than organisational, such 
as personality and instinct,” Walsh said 
in one of three breakout sessions at 
WIRED2016, hosted in the Live, Work, 
Play Lounge (above). “It is able to shift its 
weight as the ground moves beneath it.” 

This is imperative to meet what 
Walsh called the “liquid expectations”of 
today’s connected consumers – the 
idea that what customers learn to love 
in one industry impacts what they want 
in other markets as well. Think same-
day shopping delivery versus booking 

HOW MIGHT FIRMS ENGAGE 
WITH AND BENEFIT FROM 
NEW TECHNOLOGIES? 
ACCENTURE, HEADLINE 
PARTNER OF WIRED2016, 
INVESTIGATED AT THE EVENT 

A

Above: Accenture 
hosted three talks 
in the Live, Work, 
Play Lounge, 
covering AI, 
wearables and 
augmented reality

LIVE
WORK
PLAY
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Can corporations and startups work 
together? Narry Singh, global head of 
growth and strategy at Accenture Digital, 
says yes – but it’s complicated. Speaking 
at WIRED2016, Singh explained that many 
corporations are struggling to innovate.

“If you look at the stats about the
average lifespan of a company, it went
from 60 years about a decade ago to
12-13 years now,” he said.

Corporate innovation rarely works, so 
they must tap into startups’ creativity, 
said Singh. Many are eager to, especially in 
fi ntech, but a cultural divide makes it tricky.

Targeted research by large companies, 
investment in startups, scaling companies 
up and venture co-development can be 
successful options. These, Singh believes, 
are catching on. More than 60 percent of 
corporates are either interested in working 
with or knowing more about startups –
this wasn’t the case fi ve years ago.

Incubators are another way the two 
can join forces, but it’s also complicated. 
“Incubators and accelerators have an 
energising eff ect in the community,”
Singh said. “But it’s unclear whether
they create revenue over time.”

DON’T FORCE INNOVATION

mortgage advice to home buyers. It is still 
a proof of concept, but offers a glimpse 
of the future in which multiple AI-based 
customer service tools, bots and apps 
help us through daily tasks and issues.

“Multiple advanced technologies are 
coming of age at the same time – from 
AR and VR to AI.” said Arabel Bailey, 
Accenture digital lead, UK. “These are 
converging to create waves of disruption 
for businesses which need to rethink to 
not just how they do things, but re-ex-
amine what they do. These new digital 
realities aren’t for tomorrow – they’re 
for right now. In this time of massive and 
meaningful disruption, Accenture’s goal 
is to enable our clients to be the digital 
disruptors – not the disrupted.” Visit 
accenture.com  and @AccentureDigiUK 

In the second session, focused on 
wearable technologies, WE:EX CEO Frank 
Persyn explained how his company is 
using embedded clothing technologies 
to redefi ne fandom. WE:EX’s latest cre-
ation, the Football Fan Shirt, gives its 
wearer live haptic sensations depend-
ing on how their football team is faring.

“The goal is making them feel the 
impact of the game through the shirt,” 
Persyn said to an intimate gathering.

There are times when customers want 
less, not more, of a human touch. That’s 
particularly true when they are talking 
about money, Accenture’s Laetitia
Cailleteau explained in the fi nal session.

For that reason, Accenture developed 
Collette – a system powered by artifi cial 
intelligence (AI) able to provide tailored 
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very time you use a smartphone, you 
add to an intricate online map about our 
location data. For Telefónica – one of 
the world’s largest telecommunications 
providers – knowing where we are at all 
times allows it to provide a good mobile 
service. But that’s not all. 

“We can do good things within
society with this data”, said Chema 
Alonso, Telefónica’s chief data offi cer 
and a specialist in personal security. Us-
ing location services, Telefónica worked 
with Mexico’s government to improve 
the quality of their emergency plans 
after the Guerrero-Oaxaca earthquake.

We rely on location data, provid-
ed through smartphones and GPS
signals to navigate through our every-
day lives; to avoid traffi c jams; fi nd the 
next tube train and raise emergency 
alerts. Apple Maps now integrates a 
“Find my car” function, allowing iPhone 
owners to fi nd where they parked their 
vehicle by using location data. 

And all this valuable data adds 
up. Through Wi-Fi, Bluetooth and 

believes that if customers are in control 
of their data and the way it is used, this 
will lead to sustainable long-term rela-
tionships, based on trustworthiness.

By providing clear information about 
the vast amounts of data people are 
creating every time they go online, 
Telefónica wants to put a stake in the 
ground and request  wider industry
collaboration around the new data
economy  – and empower users to make 
their own choices in the digital world.

One way it has done this is through 
the Telefónica Index on Digital Life. The 
Index ranks 34 countries worldwide on 
the quality of their digital ecosystem. 

As part of this report, Telefónica 
identifi ed the UK as Europe’s leader in 
digital life – followed by Germany and 
France. But for countries to fully unleash 
the potential of the digital economy, there 
needs to be fairer public policies and bet-
ter co-operation between these public 
and private stakeholders. 

These insights from Telefónica can 
provide a roadmap for global policy-
makers to better balance the socio-
economic components of a digital 
society. The UK can learn policy les-
sons from Australia, the country with the 
best privacy, security and digital literacy 
among all 34 countries included in the 
report. This will ultimately improve the 
lives of individuals and fuel the digital 
economy through investment. 

Telefónica wants to be at the core of 
driving these changes, to allow people 
to access and enjoy the best that tech-
nology can offer. See telefonica.com 

location services, companies can tell 
if you own or rent your house, if you’re 
rich or poor, where you live, the people 
you associate with – and what “secret” 
interests you have. 

“It’s a scary thought,” admitted
Alonso. “But it’s also diffi cult to stop 
sharing your location.”

The Google Play store, for instance, 
has, Alonso said, more than 504,000 
apps that use location. Free services 
such as Facebook also use our location 
data: “You pay with your privacy.”

This privacy is being taken advantage 
of. News of cyberattacks and breaches
by hackers on data-rich companies 
such as LinkedIn are increasingly
common. When intimate data such as
this gets into the wrong hands, it can 
have serious consequences, destroying
trust and digital confi dence. 

And what is the point in this, except 
to scare the WIRED2016 audience into
never turning on their phones ever 
again? “Location is great, but it also 
tells a lot about what you do. And some-
times we don’t have enough tools to 
control the privacy,” said Alonso. 

This is where Telefónica comes 
in. It wants to empower its custom-
ers to take back control of their data. 
“We believe that everyone’s data be-
longs to the person that generates 
it – and not to us,” Alonso told the 
audience at WIRED2016. 

Telefónica is developing a set of rules 
on who owns the data, and is looking into 
how to help its customers understand 
the importance of this data economy. It 
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If you want to change the 
world through innovation, 
forget everything you’ve 
learned, solar-powered-
fl ight pioneer Bertrand 
Piccard told the audience 
as he described his fuel-
free journey across the 
Atlantic. “Because what 
you have learned,” he 
insisted, “is a handicap”.

Case in point – when 
designing the fi rst Solar 
Impulse plane, his team 
discovered it needed to be 
ten times lighter than the 
best glider in the world. 
The aeronautics industry 
said it was impossible, 
“so we needed to fi nd 
somebody that did not 
know it was impossible”, 
he said with a grin. 

Solar Impulse 1 could 
stay airborne for 36 
hours. Piccard’s next 
model, Solar Impulse 2, 
carries more solar cells 
and powerful motors 
which allowed Piccard 
and his co-founder André 
Borschberg to circle the 
globe… over the course of 
16 months. But the time 
doesn’t matter, Piccard 
insisted. Solar Impulse 
proves green technology 
is already at a stage 
where it can signifi cantly 
reduce global emissions. 

The secret to reaching 
your goal? Tell everybody 
what you’re going to do. 
“If everyone knows about 
it, you cannot give up,” he 
explained. “You are 
condemned to succeed.”
Bertrand Piccard is a 
Swiss aviation pioneer

Life isn’t supposed to make 
sense, fi lm director and 
philosopher Shekhar Kapur 
told WIRED editor David 
Rowan from the stage, but 
storytelling is how to 
come to terms with it. 

“Films have the power to 
shape politics, or shift how 
people perceive things,” 

17,248
Amount of solar 
cells attached 
to Bertrand 
Piccard’s Solar 
Impulse plane

he said. “Every story is an 
idea for rebellion.”

For Kapur, rebellious 
stories are a way of life. 
His 1994 fi lm Bandit 
Queen – about guerrilla 
leader Phoolan Devi – 
managed to be banned 
by the Supreme Court 
in India and attacked by 
Devi herself. 

His forthcoming 
projects include a TV 
series based on William 
Shakespeare: “Actually, 
Shakespeare performed in 
the way we perceive and 

see Bollywood… he was 
writing Bollywood plays.” 

His greatest dream is 
to use VR to explore the 
moment Buddha achieved 
enlightenment. “I want to 
give the experience of what 
he meant when he said 
time has no existence.”

It’s a huge array of 
creative ventures: “I’m 
on a drug called instinct 
and intuition. You have 
no idea what the moment 
holds for you.”
Shekhar Kapur is a Bollywood 
fi lm-maker and philosopher

Anousheh Ansari,  Iran’s f irst 
astronaut and the fi rst female space 
tourist, told the room that childhood 
dreams drove her campaign for the 
privatisation of space. 

“I grew up outside Tehran where 
there’s a beautiful mountain called 
Mount Damavand, and I kept thinking 
aliens were up there and hoped they’d 
come and take me with them,” she said. 
“I believed as I grew up I’d go to the 
United States to Starfl eet Academy, 
become Mrs Spock aboard the Starship 
Enterprise and travel the universe.”

When her family fl ed the Iranian 
Revolution she did reach the United 
States – only to find that Starfleet 
Academy didn’t exist. “But I studied 
engineering and I’m a problem solver, 
so I was looking for a solution.” 

After co-founding and selling a 
telecoms company she met Peter 
Diamandis, founder of the XPRIZE, 
with the aim of inspiring a new gener-
ation of private passenger-carrying 
spaceships. “I immediately found this 
is the way I’m going to realise my 
dream of going to space,” she said. 

In May 2004, Ansari and brother-
in-law Amir Ansari provided the 
XPRIZE’s $10 million (£8m) prize 
money; in October 2004, Space-

ShipOne picked up the award with 
two suborbital fl ights in a week. 

In 2006, she flew to the Interna-
tional Space Station on a Soyuz TMA-9. 
The trip inspired her to make a bigger 
impact in the world. She launched 
Prodea Systems, working with the 
Tata Trust and the government of 
Rajasthan to deliver tech that turns 
TVs into internet terminals, bringing 
web access to areas of rural India.

“Imagination got me through the 
most diffi  cult part of my life during 
the time of revolution and the war in 
Iran, and then building a new life for 
myself in the US,” she told the 
audience. “Our technology will allow 
children to get the education they 
need, but also to inspire them to do 
what they imagine – doing things that 
may seem completely impossible for 
them. I believe that the Universe 
conspires to help you achieve your 
dreams if you persevere.” 
Anousheh Ansari is an engineer and 
the fi rst female space tourist 

‘ Our technology 

will inspire 

children to do 

things that may 

seem completely 

impossible’

   Anousheh Ansari
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For as long as Yves Rossy 

can remember, he wanted 

to fl y. It’s a dream as old as 

mankind – even Leonardo 

da Vinci wanted to try it. 

But, for all da Vinci’s 

brilliance, it’s Rossy who’s 

on course to create 

personal fl ying jets.

The 57-year-old Swiss 

pilot has invented a series 

of jetpacks that, strapped 

to his back, allow him to 

soar through the air at 

speeds of up to 321kph. 

“I can only say to 

everybody – try, go for that 

goal,” he told the room. 

It was a long route to 

victory, he confessed. He 

fi rst tried skydiving aged 

13, so the idea became to fl y 

like an aeroplane with that 

pure sky-diving feeling of 

freedom. He tried sky 

surfi ng, strapping wings to 

his feet, but “Birds don’t fl y 

standing on their wings.”

After an experiment with 

infl atable wings, Rossy 

tested a set of 2.4-metre-

wide aerofoils with four 

JetCat P200 turbine 

engines strapped on. He 

has since fl own across the 

English Channel, around 

Christ the Redeemer in Rio 

and in formation with an 

Airbus A380 over Dubai. 

“I don’t think this will be 

the future of individual air 

transportation, it’s too 

complicated,” he said. 

Rather, Rossy believes we’ll 

use personal drones. “The 

technology exists – the 

problem is energy.” His 

wings are fuelled by 

kerosene, but he hopes to 

switch to battery-operated 

electric engines. “It’s the 

future of fl ight and freedom.” 

Yves Rossy is the Jetman

321kph
The top speed 
of Yves 
Rossy’s home-
made jetpack

The world is worried: 

systems are crashing and 

tech is threatening our jobs, 

innovator Daan Roosegaarde 

told the room. “But I think 

we shouldn’t be scared; we 

should be curious.”

The self-confessed 

“hippy with a business plan” 

is playing with art, tech and 

ideals to produce beautiful 

and useful installations – 

from a glow-in-the-dark 

cycle path to sculptural 

smog-eating towers. 

“The role of art is to ask 

what is normal and what is 

not,” he argued. Then we 

can create innovative and 

provocative solutions such 

as his Smog Free Tower – 

which opened in Beijing in 

September 2016 and cleans 

30,000m3 of air every hour 

using the energy it takes to 

power a water boiler.

“The real solution is 

clean technology, electrical 

cars – but I don’t want to 

wait,” he said. “If you can 

create a place where people 

can smell the difference 

clean air makes, then you 

can help change attitudes.

“It all already exists – the 

technology, the ideas,” he 

concluded. “We just need to 

fi nd a new link between the 

poetry and the pragmatism, 

between the dream and the 

business plan.”

Daan Roosegaarde is a Dutch 
artist and innovator

Citizen journalism is playing a 
crucial role in exposing the cruelty 
of Daesh, Syrian journalist Abdalaziz 
Alhamza told the conference – but 
the risks reporters face are deadly. 

Alhamza is the co-founder of Raqqa 
is Being Slaughtered Silently (RBSS), 
a citizen-journalist project which 
reports on human-rights abuses in 
the Syrian city of Raqqa, Daesh’s 
offi  cial capital. The former pharmacy 
student joined demonstrations 
against the Syrian government in 2011 

and began recording and uploading 
footage after he was arrested and 
tortured by President Assad’s regime.

When rebels liberated Raqqa in 
March 2013, he was promised that 
“‘Tomorrow is going to be beautiful’. 
However, they closed universities 
and schools, and children started to 
join radical groups,” he recalled. In 
January 2014, they took control of 
the city. Daesh fighters came to 
Alhamza’s house: “Luckily, I was not 
home or else I would be dead.” 

He f led to Turkey, and then 
Germany – where he helped found 
RBSS in November 2014 to report on 
life under Daesh. The group ran 
campaigns inside the city, then 
started uploading footage online. 

“We became the main source of 
information for the international 
media,” he explained. 

Daesh set out to stop the group by 
using security surveillance cameras, 
taking control of internet cafés and 
executing family members. “In May 
2014 – a month after we started – 
they arrested one of my colleagues 
who was just 21,” he explained. “They 
executed him in a public square. They 
thought by killing him they could 
scare us, but we decided to continue.”

Exiled in Berlin, Alhamza and the 
RBSS found new ways to upload and 
export footage from Raqqa – which 
they spread across social media to 
discourage would-be recruits and 
tackle Daesh supporters. “Our 
website has been attacked many 
times,” he explained. “But we always 
come back. We are wanted by the 
most dangerous organisation in the 
world, but they are afraid of us too.”
Abdalaziz Alhmaza is an 
anti-extremism researcher 085

‘ We are wanted 

by the most 

dangerous 

organisation in the 

world. But they are 

afraid of us too’

   Abdalaziz Alhamza
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Until 2013, Regina 
Catrambone was one half 
of the husband-wife team 
behind Tangiers Group, an 
insurance group providing 
cover for conflict zones. 
Everything changed that 
summer on a boating 
holiday: “We realised we 
were sailing the same 
area where thousands of 
people were dying, all for 
a better life,” she recalled 
in front of the conference.

Running the Tangiers 
Group meant the couple 
had the know-how and 
resources to help – they 
just needed the boat. In 
2014, they found the 
Phoenix – a 40-metre 
rescue ship equipped with 
a helipad, two drones and 
an emergency clinic – and 
founded Migrant Offshore 
Aid Station, or MOAS,  
with $8 million (£6.4m)  
of their own money. 

In January 2015, they 
finally burned through  
the last of their money, 
but a successful round of 
crowdfunding meant they 
could buy a second ship.

To date, the MOAS  
has rescued 30,000 
people. “You can be an 
entrepreneur and run an 
NGO. We need to see 
beyond the stigmatised 
image of refugees, of 
migrants. We cannot 
stand by any more.”
Regina Catrambone is a 
migrant rescue expert

11,325
Number of 
deaths by Ebola 
– co-discovered 
by Peter Piot – 
as of April 2016

We must do something 
extraordinary in this short 
life, the world’s youngest 
headmaster told the 
WIRED audience. At just 
nine years old, Babar Ali, 
from West Bengal, set up  
a school, teaching children 
his own age who were 
failing to get an education.

“I’d see girls and boys 
my age coming home  
from work instead of 
coming home from 
school,” he explained. 

Back in 2002, Ali would 
collect local children on 
his way home from school 
and sit in his backyard 
teaching them everything 
he’d just learned that day. 

“At first I saw it as a 
game, but it became my 
passion,” he said. “Parents 
were sceptical about 
educating their children 
– they were not educated 

themselves so they did 
not realise its value.” 

Starting with eight 
pupils, today the school 
has 500 students and 
recently moved to a fully 
functioning schoolroom. 
Some of his earliest 
students have joined him 
as teachers. As for Ali 
himself, he’s still a young 
headmaster at 24 years 
old. “You just need courage 
and honesty – nothing can 
stand against conviction.” 
Babar Ali is the world’s 
youngest headmaster

Joe Lonsdale may look like an 
investor – but really he’s a fixer, he 
told the WIRED conference crowd. 
The co-founder of investment firm 
8VC now has his sights set on trans-
forming transport, government, 
finance and entire cities. 

“Cities have become so expen- 
sive, there are huge parts of the 
population that are kept out of  
our economy because they have  
to move outside of them to live,”  
he explained. His investment in 
ultra-fast-transportation company 
Hyperloop One aims to fix this. “This 
means schoolteachers and waiters 
can commute to work easily, which 
will open up the city economy to 
people from miles around.”

Inside the city,  Lonsdale is 
investing in electric-powered 
helicopter drones and is aiming to 
offer an Über-style service flying 
around cities. “I personally really 
don’t like traffic,” he said with a 
grin. “If anyone else agrees with me, 
then we have a business.” 

Alongside new supersonic jet 
airliners connecting cities, the 
co-founder of data analytic company 
Palantir is looking at ways to help 
those cities understand the huge 
amounts of data they create with 
OpenGov. The computer and data 
management systems in almost 
100,000 government organisations 
across the US haven’t changed “in 
20 to 30 years. Keeping government 
running really well is incredibly 
important to me,” he said. 

It’s the same with finance – banks 
have old, closed-off systems to hide 
information from their clients. 
“There’s hundreds of trillions of 
dollars worth of assets being 
managed in really very inefficient, 
ineffective ways around the world,” 
he argued. “By putting shared data 
platforms in place, we’re going  
to make finance a lot better and 
make the world run a lot faster.”
Joe Lonsdale is a big-data pioneer 
and venture capitalist

‘ I’d see girls and 

boys my age  

 coming home  

 from work instead  

 of coming home     

 from school’

   Babar Ali



Back row: Cheng-ho Jimmy Lin, Joe Lonsdale. Middle row: Peter Piot, Kavin Bharti Mittal, Taavet Hinrikus. 
Front row: Samantha Payne, Babar Afzal, Barbarossa
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Narry Singh. Front row: Daniel Becerra, Megan Smith, Chris Turner



089

It took a disaster at a 
family wedding and a 
terrible game of football to 
inspire social scientist 
Jessica O Matthews to 
become an inventor, she 
explained in a session on 
energy innovations. 

At a family wedding in 
Lagos “we lost power. This 
happens several times a 
day. They brought in a 
generator and the fumes 
really bothered me. My 
cousin said, ‘Don’t worry, 
you’ll get used to it’, which 
is essentially saying ‘get 
used to dying’.”

Later, she saw that same 
cousin playing football 
very badly with “all the 
passion, all the belief of 
what was possible”, and 
she wondered if she could 
link the two. She invented a 
kinetic-energy-harnessing 
football – Soccket – that 
could power a phone or a 
light after a few hours of 
being kicked around. She 
now plans to create cheap 
microgenerators that can 
be fi tted into anything 
from a wheelie suitcase to 
sports equipment. 

“I taught myself how to 
create a functioning 
prototype via Google,” she 
explained. “Nothing in my 
background would suggest 
I should be running a 
company like this. But 
innovation really has a 
chance to break through 
if we source ideas from 
people who often don’t 
have a seat at the table.”
Jessica O Matthews is an 
inventor and social scientist

Lying in a fi eld in Gambia 
with local children, social 
entrepreneur Lucrezia 
Bisignani was inspired by 
the fi rst Italian astronaut 
passing overhead to help 
teach illiterate African 
children by using mobile-
gaming technology. “Two 
hundred and fi fty million 

3,218km
Distance travelled 
by the solar 
car Megan Smith 
built at MIT

children, two thirds of 
whom are located in sub-
Saharan Africa, are 
illiterate,” she told the room.  

After graduating from 
Silicon Valley’s Singularity 
University, Bisignani set 
out to build a game that 
would teach children to 
read with her company 
Kukua. Using the most 
effective paths to literacy, 
Mario-style game dynamics 
and Disney-style narrative, 
her team developed Sema. 

“Sema engages children 
so they don’t ever want to 

put it down,” she said. “It 
teaches children how to 
read, write and do basic 
maths while playing.”

Falling technology 
prices and the availability 
of mobile devices in rural 
areas mean Sema can 
reach children all around 
the world. “I hope one day 
when another group of 
children will be looking up 
at the stars, they can say 
‘She’s out there. The fi rst 
woman African astronaut.’”
Lucrezia Bisignani is a social 
entrepreneur and actress

Technology needs to be represented 
in government, US chief technology 
offi  cer Megan Smith told the room. 
The minds behind Facebook, Airbnb, 
Google and Microsoft created some 
of the world’s largest companies – 
but, until recently and unlike fi nance 
or law, “the techies, our world, 
weren’t rotating into government”.

Smith was vice president of Google 
X when Barack Obama recruited her 
in 2014 to a role he created in 2009 
when he assumed office – she’s 
technology’s chief evangelist, with 
the aim of making government 

“smarter, more innovative and 
more transparent”, Smith explained. 

Her team advises the president on 
topics from patent reform, privacy 
and net neutrality to regulatory 
reform that can free up entrepre-
neurs. It’s an exciting time, she told 
the conference: “I got to work at the 
beginning of the web, I got to work 
at the beginning of smartphones and 
this feels like that now,” she said.

Smith was the fi rst woman in the 
job, and said increasing diversity in 
tech is essential – hence her TechHire 
programme, which she hopes will 
funnel more women and people of 
colour into tech jobs. 

“Women have always been part 
of technology history,” she explained 
– citing Katherine Johnson, the 
African-American who plotted Apollo 
11’s fl ight to the Moon, and the four 
women on the original Macintosh 
team. “The [Steve] Jobs movies 
don’t have the women in the story 
– we have to write them back in.”

The US government – like the 
UK – has been investing in making 
official data more accessible and 
packaging data for cities, education, 
housing and other essential state 
functions. This is finally engaging 
developers, Smith explained, but 
there is still more work to be done.

 Political leaders will come and 
go, but she believes the US CTO 
job transcends elections – there 
will always be a need for bringing 
the best tech talent into govern-
ment. The key question? “How do 
you harness the best people who 
are doing great things and get them 
to come and participate?”
Megan Smith is chief technology 
officer for the US

‘ The Jobs movies 

don’t have the 

women in the story 

– so we have to 

write them back in’

   Megan Smith



Bill Browder used to be 
Russia’s largest foreign 
investor – but since 2009 
he’s dedicated his life and 
fortune to demanding 
justice from Vladimir Putin, 
he told the conference. 
Browder’s Hermitage 
Capital Management fund 
grew from nothing to $4.5 
billion (£3.6bn) by buying 
government assets as the 
Soviet Union collapsed.

“The Russian private 
investment programme 
was probably the most 
compelling opportunity 
that’s ever existed in the 
fi nance world,” Browder 
explained, but the 
resulting inequality 
outraged ordinary 
Russians and propelled 
Putin to power. His 
government started jailing 
those oligarchs unwilling 
to split their profi ts 50/50 
with the new president. 

Browder was barred from 
entering Russia in 2005. 
In 2007, Russian police 
raided his Moscow offi ces 
and took papers which 
were used to fraudulently 
claim $230m in tax. 
Browder’s lawyer Sergei 
Magnitsky was arrested 
and tortured, and beaten 
to death in prison in 2009.

“Since then, my life’s 
work is to try to get justice 
for Sergei,” Browder said. 
In 2012, he persuaded US 
Congress to pass the 
Magnitsky Act, freezing 
Russian assets. He’s now 
campaigning for similar 
laws around the world.
Bill Browder is an investor and 
fi ghter for justice

How can AI solve the 
world’s greatest 
problems, wondered 
DeepMind’s co-founder 
and head of applied AI, 
Mustafa Suleyman.

“Some of the most 
fundamental elements of 
a civilised existence are 
inaccessible to one in six 
people, yet a third of the 

food we produce every year 
is wasted,” he explained. 
“How can we make sense 
of all the data we’re 
creating and use it better?”

Suleyman’s team has 
spent the last couple of 
years working on general-
purpose learning agents 
– algorithms that mimic 
the more adaptable 
elements human learning, 
such as how riding a 
bicycle lets us balance on 
a motorbike, or playing 
chess offering strategic 
instincts that help in 
business. “We generalise 

from one problem to 
another,” he explained. 
“That transfer-learning 
capacity is critical.”

 As a former human-
rights activist, Suleyman’s 
fi nal message was about 
the need for oversight: 
“We need everybody to be 
involved in how these 
technologies will change 
our society and the way 
that we live.”
Mustafa Suleyman is an 
artifi cial intelligence pioneer

$230 million
Tax allegedly 
taken from Bill 
Browder by 
the Russian 
Government

Would you give your home address, 
your social security number or your 
fi ngerprints to a stranger standing 
on the street, asked Harvard Business 
School professor Leslie K John. No? 
But would you do it for a cookie?

In 2014, she explained, New York 
artist Risa Puno set up a stall 
off ering free cookies if passers-by 
gave up sensitive personal infor-
mation about themselves. Three-
hundred and eighty people divulged 
some information, more than half 
allowed Puno to take their photo-
graphs, 162 people gave the last four 
digits of their Social Security 
numbers and 117 people allowed her 
to take their fi ngerprints. 

“We’re often really willing to 
give our personal information in 
exchange for a very small reward 
even as we express greater and very 
real concerns for our privacy,” John 
argued. “We like to think that we’ve 
drawn this clear line in the sand 
regarding privacy, but my research 
has found that this line, if it even 
exists at all, is incredibly malleable.”

John created two different 
websites that asked people the same 
deeply personal information – if 
they’ve driven when drunk, tried 

cocaine or fantasised about rape. 
One professional-looking page was 
called “Carnegie Mellon University 
Executive Council Survey on Ethical 
Behaviors”; another badly designed 
page called “How BAD are U??” 
featured a red font and a pixelated 
cartoon devil. People were more 
than twice as likely to admit bad 
behaviour to the rough site than the 
formal one, even when prompted 
that the former was less safe. 

The reason? “When we’re in a 
position to reveal information, 
things that should be alarming can 
actually have the opposite eff ect of 
being disarming,” John explained. 
“On top of that, when we choose to 
not disclose,  we pay a social 
penance, because other people then 
view us as untrustworthy and 
unlikeable.” She gave a wry laugh: 
“So it’s really a challenge as to how 
we manage the boundary between 
private and transparent. 
Leslie K John is an irrationality analyst

‘ We’re often really 

willing to give 

our personal 

information in 

exchange for a 

very small reward’

   Leslie K John090



Back row: Leslie K John, Ed Barton, Sam Gregory. Middle row: Mustafa Suleyman, Thor Björgólfsson, Bill Browder, 
Miho Janvier. Front row: Gingger Shankar



From an app that lets you 
see inside yourself to a 
virtual-reality knee-
surgery simulator, the Test 
Lab with Telefónica 
showcased some of the 
boldest innovations. 
A playground for true 
technophiles, the Lab 
gave participants the 
opportunity to try out new 
creations alongside our 
set of two-day talks from 
big thinkers such as Philip 
Rosedale and Megan 
Smith. More than just a 
place to take a nap in a 
sleep pod or sit on a 
£20,000 fl oating chair, 
Test Lab with Telefónica 
outlined some of the most 
interesting developments 
in gaming, medical 
technology, drones and 
education. Meanwhile, 
technologies such as the 
Microsoft HoloLens and 
HTC Vive are becoming 
widely incorporated 
across many industries 
(as our attendees got to 
see). Here are some of the 
most popular and 
innovative entries from 
the Test Lab exhibition. 
For a more complete run-
down, go to wired.co.uk/
topic/wired2016

One of the most 
popular features at 
WIRED2016 was 
Fundamental VR’s 
medical simulation. 
You may not fancy 
sticking a needle 
into a knee muscle 
in real life, but this 
programme gives 
trainee doctors the 
opportunity to 
practice operations. 
The London-based 
company has 
programmed 
different variables 
– such as surface-
resistance to 
puncture pressure 
– to make the 

experience more 
accurate. WIRED 
can confi rm it feels 
alarmingly real.
Participants also 
had the opportunity 
to use the £20,000 
Elysium chair, which 
makes you feel like 
you’re fl oating. 
Based on ten years 
of research by 
scientist and 
designer David 
Wickett, it uses 
your body weight 
to balance you 
perfectly, mimicking 
the gravity-free 
sensation of being 
in a fl otation tank.



WIRED2016 guests 
had, among many 
things, the chance to 
interact with the 
Japanese creation 
“Pepper” – a robot 
used for guided 
conversation. 
Designed by SoftBank 
Robotics and 
demonstrated by its 
UK partner Emotion 
Robotics, the robot 
perceives emotions 
and is currently used 
in hotels, museums 
and even a hospital in 
Belgium. WIRED’s 
favourite feature? 
Pepper can dance to 
“The Loco-motion”. 

Want to see how 
your heart works? 
The Virtuali-Tee from 
Curiscope is an AR or 
VR app and T-shirt 
that shows you 
functioning visuals of 
your organs – 

pumping heart and 
all. The app gives kids 
the chance to see 
inside themselves, or 
experience the life-
cycle of a blood cell.

If the business of 
WIRED2016 left 
participants needing a 
recharge, the Pzizz 
installation gave 
attendees the chance 
to rest after many 
stimulating talks. Its 
app uses soothing 
music to help you fall 
asleep quickly, 
especially when used 
in conjunction with a 
MetroNaps sleep pod. 

Once revitalised, 
WIRED2016 attendees 
could fl y a micro 
drone from Extreme 
Toys, experiment with 
a holographic 
platform from 
Intaglow or don a 
Microsoft HoloLens.P
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 JANET GUNTER

MAKE DO  AND MEND   YOUR TECH

094

The global ecological 
footprint of all the mobile 
phones in the world put 
together is roughly 
equivalent to a country the 
size of Austria, activist 
and anthropologist Janet 
Gunter told the room of 
future entrepreneurs, 
scientists and inventors. 
If we learn how to fi x them, 
we can reduce the number 
sold and help stop them 
damaging the planet. 

Gunter was horrifi ed to 
see people discarding 
phones because they were 
broken or being upgraded 
every nine months. So, 
with her Restart Project 
co-founder Ugo Vallauri, 
she started hosting 
Restart Parties in her 
Brixton back garden, 
where people with the skills 
to repair electronic items 
share their knowledge.

“We like to tell people to 
use things for longer,” she 
explained. “Every street 
has someone who knows 
how to fi x fi ddly things.”

The parties ballooned 
and the Project was 
launched as a social 
enterprise encouraging 
people keep hold of their 
phones. “It’s important we 
think of the cumulative 
impact of devices,” she 
said. “I hadn’t thought 
about the emissions they 
produce or the minerals 
they use. Our parties 
generate insights into how 
to improve electronics, 
from manufacture to 
the end of life.”
Janet Gunter is a tech fi xer

2,400
The number 
of girls Roya 
Mahboob 
teaches to 
code a year

LUKE WOLFERSTAN-
BANNISTER

THE WORLD IS 
A RACETRACK 

If anyone had any doubts 
that Luke Wolferstan-
Bannister deserved his 
British, European and 
world drone-racing 
championships, these 
were dispelled when he 
piloted a drone at top 
speed between the chair 
legs of row two.

“A drone race course 
can pop up anywhere,” 
the 16-year-old explained. 
Even a busy event space. 
Racing drones was still 
an underground pastime 
two years ago. The Drone 
Racing League was set up 
in 2015 and now holds 
competitions across the 
globe. Pilots wear 
goggles which stream 
video from a camera 
mounted at the front of 
the lightweight aircraft.

“The technology around 
drones is amazing,” 

Bannister told the room. 
“We’re going to start seeing 
VR used to view racing in 
spectator’s headsets.”

Bannister – who races 
under the handle Banni 
– showed high-speed 
footage from his drone 
fl ying through Wembley 
Stadium and across 
Dubai in the fi rst ever 
World Drone Prix. “When 
you’re racing up to 70mph 
it’s a huge adrenaline 
rush,” he explained. 
Luke Wolferstan-Bannister is 
a champion drone racer

Human beings don’t need to learn how 
to be creative, chef and molecular-
ga s t ro n o m y  p i o n e e r  H e s to n 
Blumenthal informed the crowd. 
Instead, he argued, “We need to learn 
how to unzip and take off  the strait-
jacket of fear that stops us.”

He encouraged the young audience 
to experiment. “The problem with 
living in a world that’s all about 
perfection is that, as kids, we are 
scared to have a go because we don’t 
want to feel rejected or stupid,” he 
said. “We need to replace the word 
perfection with discovery.”

He recalled his own great moment 
of discovery – aged 16 on a family 
holiday in Provence, France, where 
he ate at the Michelin-starred 
restaurant L’Oustau de Baumanière 
and was enthralled by “the whole 
multi-sensory experience: the sound 
of fountains and cicadas, the heady 
smell of lavender, the sight of the 
waiters carving lamb at the table”.

It took some time before he opened 
his first restaurant, The Fat Duck, 
but since then his multi-sensory 
cooking, food pairing and flavour 
encapsulation has produced meat 
fruit, crab ice cream and the Sound 
of the Sea – a dish with seaweed, 
delicate fish and edible sand that 
arrives with an iPod in a conch shell, 
playing sounds of seagulls and the 
ocean waves. “A few people cry over 
the dish,” he said with a smile. 

It’s experimental cooking like this 
– and his scientifi c approach – that’s 
earned him Michelin stars, countless 
awards, TV series and the feat of being 
the fi rst chef to be awarded a fellowship 
by the Royal Society of Chemistry, 
which named him among the 175 
greatest chemists alive or dead. 
“We need the scientifi c approach for 
so many reasons – but it also gives 
us something to challenge.” 

He urged the crowd to question 
everything – reminding them that 
all great discoveries come from 
questioning the obvious. Blumenthal 
has even had “question everything” 
on his recently minted coat of 
arms. “The opposite is to question 
nothing, and that wouldn’t be 
human,” he argued. “If we did that, 
then computers would take over.”
Heston Blumenthal is a chef 
and gastronomy pioneer

‘ Every street 

 has someone 

 who knows 

 how to fi x 

 fiddly things’

   Janet Gunter



Back row: Luke Wolferstan-Bannister, Ceylan Shevket, Janet Gunter, Patrick Stobbs, Krtin Nithiyanandam. Middle row:
My, Julia Shaw, Madeline Gannon, Hussain Manawer, Muzoon Almellehan, James Gilmore. Front row: Ted Nash, Tilly Lockey, 
Heston Blumenthal, Alice Bentinck
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It was receiving a titanium 
prosthesis to restore his 
hearing that fi rst got 
teenager Krtin 
Nithiyanandam interested 
in science – but it wasn’t 
until he broke his pelvis 
that he started 
researching cures for 
Alzheimer’s disease. 

Then 15, the Surrey 
schoolboy developed 
a test for key antibodies 
that could allow the 
condition to be diagnosed 
ten years before 
symptoms fi rst appear.  

Now aged 16, 
Nithiyanandam is taking 
on cancer – with a novel 
approach that changes 
untreatable types of 
cancer into variants that 
can be tackled with drugs. 

“There are 1.2 billion 
[adolescents aged ten to 
19] in the world,” he 
explained, “which is 1.2 
billion minds full of world-
changing ideas.”
Krtin Nithiyanandam is a 
teenage science genius

Young entrepreneurs 
should always be fearless 
risk takers, internet radio 
mogul James Gilmore told 
the conference.

Aged 12, he launched 
WIZARD Radio, an online, 
weekend station that he 
presented himself. “I 
made so many errors, if I 

1,813km2

The land mass 
of Second 
Life, Philip 
Rosedale’s 
virtual world

was an adult with bills to 
pay, I would have ended up 
homeless,” Gilmore 
admitted – but his family 
were supportive, letting 
him make mistakes and 
learn useful lessons.

When WIZARD launched, 
Gilmore assumed there 
would be no interest in 
supporting a fl edgling 
online radio station. In the 
end, however, a local 
milkshake chain became 
his fi rst sponsor. 

“Without their support 
the station would probably 

not exist today,” Gilmore 
explained. WIZARD Radio 
has expanded into the 
UK’s most popular online 
station for teenagers, with 
audiences in the hundreds 
of thousands and guests 
such as Katy Perry, Colin 
Firth and Malala Yousafzai.

Now 18, Gilmore has 
launched a news outlet, 
a charity, a studio and a 
live events company. “You 
have the luxury of time,” he 
told the young audience. 
James Gilmore is an 
online radio broadcaster

Julia Shaw can get you to believe 
things that are completely fi ctional 
– even that you’ve committed violent 
crimes when nothing of the sort 
occurred, she told the conference, 
causing tiny ripples of alarm.

The psychologist and senior 
lecturer at London South Bank 
University calls her work memory 
hacking: “I break into people’s 
memories and get them to recall in 
great detail events that have never 
actually happened,” she said. 

The easiest way to hack someone’s 
memory is to confuse them into 
picturing something that didn’t 
happen. Shaw asks people about 
genuine emotional experiences then 
introduces a fake one, gets them to 
visualise the experience in detail and 
returns in a week. Over the course of 
three interviews, she claims to be 
able to have 70 per cent of people 
believing almost anything. 

Shaw works with the police to help 
avoid fake confessions. “By asking 
leading questions, you can get people 
to incriminate themselves,” she said.  

The theory behind inaccurate 
memories is called the “fuzzy trace” 
theory – which argues we create two 
distinct memories: a memory of the 

general experience (called a gist 
memory trace) and a memory of 
specifi c details (a verbatim memory 
trace). Both are stored independently, 
so when recalling a memory of a 
detailed visualisation, it’s easy to 
combine with other  memory 
fragments and create a new memory. 

“Politicians harness this notion – 
usually in the form of propaganda,” 
she explained, encouraging the 
conference to check events if in 
doubt. “Showcasing all the ‘great’ 
things that happened in the past as 
opposed to showcasing the past as 
it really was can have implications 
for political decision-making.”

One positive outcome from her 
work is that she no longer feels tied 
to unhappiness in the past. “If you 
can understand how to manipulate 
memory, you can also harness it,” 
she told the crowd. “Every day I wake 
up with new memories, which means 
I can decide who I want to be that day 
and who I want to be in the future.”
Julia Shaw is a psychologist and 
senior lecturer in criminology
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‘ Just by asking 

leading questions, 

you can get people 

to incriminate 

themselves’

  Julia Shaw
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ander along the cobbled lanes of 
Wapping in East London, past the 
renovated Victorian wharfs and quaint 
riverside pubs, and you’ll fi nd Tobacco 
Dock – a community space for events, 
idea generation and networking, that’s 
anything but antiquated.

in addition to all the facilities needed 
for a smartly curated event.

WIRED2016 was the biggest and 
most ambitious of the series yet, with 
more than 50 speakers and perform-
ers taking to the stage over two days. 
There were indoor drone demonstra-
tions, live musical performances, 
in-depth technology demos, of f-
road vehicles and high performance 
self-driving racing machines, plus a 
guest list that encompassed some 
850 delegates from around the world.

Capitalising on its industrial Victo-
rian origins, the fl exible event spaces 
are pared back and stylish, and can 
be utilised to offer quayside views, 
natural daylight and outdoor areas for 
entertainment in the fresh air.

Equidistant from the City’s fi nancial 
district, Greenwich, the Tower of Lon-
don and Silicon Roundabout, Tobacco 
Dock marries fl exibility with plenty of 
space, all set against an architectur-
ally signifi cant backdrop. In addition 
to WIRED’s festivals, the Dock has 
played host to many of the UK’s lead-
ing events and awards for startups 
and FTSE-500 companies, as well as 
exhibitions and live performances.

WIRED has used the space for its 
headline and Next Generation events 
since 2013, thanks to its ability to 
showcase everything from supercars 
on the quayside to VR experiences in 
its smaller, glass-walled rooms. It also 
provides areas for WIRED’s signature 
networking spaces and Main Stage, 

TOBACCO DOCK HAS BEEN THE HOME OF WIRED’S HEADLINE 
EVENT FOR FOUR YEARS. IN NOVEMBER, THE VENUE ENABLED 
WIRED2016 TO BE BIGGER AND EVEN MORE AMBITIOUS

W

Above, from left: 
Two exhibits 
in the Test Lab 
with Telefónica; 
Migrant academic
Alexander Betts
on the Main Stage
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In-house catering, prepared daily 
by Tobacco Dock Food, champions 
small-batch, seasonal produce 
sourced from local suppliers. 

When day one of WIRED2016 drew 
to a close, the event took on a whole 
new atmosphere. The daytime net-
working area was transformed into 
the Test Lab, with thril l ing new 
exhibits, which had been stored on 
site and out of sight during the morn-
ing’s sessions, brought into the space. 
Suddenly the large room – previously 
supplying coffee and snacks to fuel 
racing minds – was transformed into 
an innovation lab with guests getting 
to know each other over cocktails, 
hands-on tech demos and their shared 
experiences from an exciting day. 

T O B A C C O  D O C K  /  W I R E D  P A R T N E R S H I P

NETWORKING
The modular layout of 
the venue allows for 
several networking 
and breakout rooms.

TOBACCO DOCK

STAGE AREA
WIRED2016 used one 
of the large spaces as 
the Main Stage area 
for some 50 speakers.

EXHIBITION
Another spacious 
area housed the Test 
Lab – the hands-on 
tech exhibition.

Tobacco Dock was recently voted 
London’s best unusual/unique venue 
by the Global Conference Network in 
recognition of its service excellence 
and exceptional quality. This East 
London venue has proved to be a
catalyst for helping grow footfall and 
market share for trade and consumer 
events, underlining its premise as a 
place where people congregate and 
ideas are hungrily exchanged.

It’s an exciting time for live events. 
Just think of those new experiential 
theatre productions, the explosion 
in food and drink festivals, and the 
proliferation of thought leadership 
summits. No doubt Tobacco Dock will 
host a range of them throughout 2017.
See tobaccodocklondon.com



Follow us on Twitter 
and Instagram: 
@WIREDINSIDERUK

WIRED 
INSIDER’S 
PICK OF 
UPCOMING 
EVENTS

1/Nikon
P900
camera

Nikon’s compact camera 
features a massive 83x 
optical zoom, meaning 
sharper shots from super-
long distances. The rear 
has a swivelling three-
inch LCD screen, plus an 
electronic viewfi nder with 
eye sensor. Weight is well 
distributed for excellent in-
hand balance on the go.
£499
nikon.com

3/Knomo 
Elektronista
clutch bag

A luxurious velvet clutch 
bag that doubles as a fully 
integrated organiser when 
unzipped, the Elektronista 
is glamorous enough for 
an evening out. But it 
also hides a smart secret 
– concealed inside is a 
500mAh battery and USB 
charging cable, perfect for 
power boosts on the go.
£199
knomobags.com 

4/Ettinger Lifestyle 
8oz Hunter’s fl ask 
with four cups

Ettinger’s classic fl ask 
set comes complete with 
four stainless-steel cups, 
held in place with a strip of 
suede-lined waxy hide. 
The smart leather trim is 
available in eight colours 
– including pink and pale 
blue – so there’s one to 
match any occasion, from 
chic picnic to winter walk.
£185 
ettinger.co.uk 

2/Tumi 19 Degree 
silver check-in
size travel case 

This premium luggage 
looks good enough to be a 
work of art, and uses fi ne, 
high-spec materials, too. 
Its telescoping handle is 
made of lightweight aircraft 
aluminium, and the four 
dual-spinning wheels allow 
for easy movement. Stylish 
and strong, it’s the perfect 
case for winter getaways. 
£925 
uk.tumi.com

Events, new 
products 
and promotions 
to live the 
WIRED life 

Compiled by 
Cleo McGee
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WIRED
HEALTH
WIRED Health 
returns on March 9, 
2017, at The Royal 
College of General 
Practitioners, 30 
Euston Square. 
The one-day event 
will be fi lled with 
health innovations, 
technologies and 
new discoveries 
in the medical 
sphere. Expect more 
than 20 on-stage 
talks, startup pitch 
sessions, excellent 
sector networking 
and a technology 
exhibition dedicated 
to showcasing the 
greatest game-
changing devices 
coming out of the 
healthcare space.
March 9, 2017
wired.uk/health17

WIRED
MONEY 
WIRED Money will 
return in June for 
another day of 
exploring how new 
business models 
and technologies 
are disrupting the 
world of fi nance. 
Now in year four, 
the speakers will 
tackle topics from 
Brexit to security, 
and machine 
learning to the 
cashless future. 
We’ll also be 
running a Startup 
Stage, with up to 
20 businesses 
pitching to an 
audience of fi ntech 
peers and eager 
investors.
June 2017
wired.uk/money17

WIRED EVENTS 
FOR 2017
The WIRED events 
series continues 
into 2017 with 
WIRED Security 
returning in the 
autumn, quickly 
followed by our 
two-day WIRED2017 
fl agship event, plus 
WIRED2017: Next 
Generation – our 
one-day experience 
for young people. 
WIRED Retail will 
also come back in 
2017. Join us for 
more fascinating 
networking, 
powerful insights 
and trend analysis. 
For more info, visit
wired.co.uk/events
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Constructed from hundreds of 
individual images, Daniel Boschung’s 

robot-created portraits 
take intimacy to another level >

ULTRA-CLOSE
ENCOUNTERS
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1 0 2  /  P L A Y  /  P I N C H  A N D  Z O O M  A N D  Z O O M  /  M O N S T E R  M O V I E  /  L A U G H I N G  S P A C E

If the portrait on 
the previous page 
gives you the 
uncanny valleys, 
that’s because it’s 
not a photograph 
– it’s a composite 
of many. And they 
were taken by a 
robot. For his 
Face Cartography 
project, artist 
Daniel Boschung 
swapped a tripod 
for an ABB 
industrial robot 
arm. “I was 
interested to 
see if I could 
be replaced by 
a machine,” says 
Zurich-based 
Boschung, 57. 
“I was looking 
for a way to 
tell a story of 
technology: 
how does this 
infl uence me, as 
a photographer?”

Boschung 
initially tried a 
GigaPan rig, 
often used to 
take landscape 
images or archive 
paintings. But 
shooting a 
human face’s 
microscopic 
blemishes 
requires a tiny 
depth of fi eld, so 
he found his own 
solution, using 

the ABB and a 
Canon EOS 5D 
Mark II, hacking 
the lens for 
better focus. 

Programmed 
by Boschung, the 
robotic arm 
shoots between 
600 and 800 
images, hovering 
just millimetres 
from the skin. 
Sitting for a 
shot takes up to 
20 minutes. 
Boschung then 
stitches the 
images together 
using a technique 
he developed 
using microscopy 
software (“for 

pictures of cells”) 
and panorama 
techniques. 
“We can cross 
over new borders 
of intimacy. You 
could never get 
this close in life,” 
says Boschung. 
“It’s the most 
honest picture 
that exists of 
you, because you 
can’t pretend 
anything. You 
can’t smile, you 
can’t do anything.” 

For display, 
Boschung prints 
the images at 2m 
x 2m. Or, you can 
view a zoomable 
version online. 
The result, he 
explains, is not 
a photograph. 
“Your brain tells 
you something 
is wrong, but 

your eyes tell 
you something 
is right, because 
it has this huge 
resolution.” 

Next, he wants 
to go further: 
“I am planning 
to replace the 
pixels with 
DNA at the end – 
the ACTG of 
your genome. 
So you have the 
phenotype of 
the face, which 
I make, and in the 
background you 
would have the 
genotype.” Now, 
that’s an intimate 
portrait. OF-W 
robophot.com

Digital extra! 
Download the WIRED
app to explore Daniel 
Boschung’s work

Ultra-close 
encounters 
(continued)

Below: Bayona took 

inspiration for the 

fi lm’s monster from 

the techniques used 

to fi lm the 1933 

version of King Kong. 

He created a huge 

oversized head and 

hand to shoot with, 

combined with CGI 

and animatronics



Eyal Gever had 
a problem. The 
Israeli artist was 
picked by Nasa’s 
partner Made in 
Space to create 
the fi rst sculpture 
in zero gravity. 
But what 
physical form 
could represent 
the whole of 
humanity?

Gever is known 
for his innovative 
combinations of 
expression and 
science. “What I 
create is emotions 
that come from 
code,” says the Tel 
Aviv-based artist. 
His solution – 
laughter: “It is the 
most beautiful 
expression of 
humanity”. 

For the #Laugh 
project, Gever 
created an iOS app 
that lets anyone 
submit their own 
giggles, chuckles 
or chortles. 
The app generates 
a 3D visualisation 
in real time – 
Saturn-like 
rings or cuboid 
planets, spiked 
with colourful 
waveforms. 
The public can 
then vote for the 
most popular. 
The laugh will 
be 3D printed on 
the International 
Space Station 
in January 2017, 
then carried out 
on a space walk. 

As for Gever, 
sculpting a library 
of joy has proved 
infectious: “I 
fainted twice from 
laughing.” OF-W 
eyalgever.com

JA Bayona is a fan of a gut punch. The Orphanage, 
his 2007 horror fi lm, was terrifying, and The Impos-
sible, his 2012 drama about a family devastated by 
the 2004 tsunami, reduced audiences to tears. 
A Monster Calls, out January 1, continues this 
tradition: adapted from Patrick Ness’s book of the 
same name, it features a tree monster (voiced 

by Liam Neeson) who tells fairy tales to help Conor, a young boy dealing with his mother’s terminal cancer.
Bayona, 41, faced his own challenges when making the fi lm. “A movie is not a book,” he says. “They’re 

diff erent experiences. How could people in cinemas relate to, and accept, this story? It mixes fantasy 
with reality – you don’t find movies like that any more.” The film uses many animation styles: 
“The animation had to look more real as the tales are told. Near the beginning we have watercolour and 
basic 2D animation. That turns into something that looks like stop-motion, and that turns into reality. 
Visually, it expresses that fantasy is becoming more real to Conor than reality.”

The fi lm provided apt monster training for Bayona’s next fi lm: he’s currently in pre-production on the 
as-yet-untitled sequel to Jurassic World. Can we expect that to be just as emotional? “There are a lot of things 
in the fi lm that relate to my world, but it’s not personal for me in that sense,” he says. “But The Impossible 
and A Monster Calls were very intense, so it’s good to just have some fun with dinosaurs.” Alex Godfrey

TALES FROM 
THE TREE
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The storyteller in A Monster Calls 
fuses modelling techniques and CGI. 
Director JA Bayona explains why

YOUR GIGGLE 
COULD 
GO GALACTIC



WIRED’s award-winning guide to the week’s defining events 
in science, technology, ideas and culture, ready to download 
every Friday. Join the wired.co.uk team and guests for discussion, 
debate and insight into the stories that shape our world. 

Download at iTunes, subscribe via RSS, or listen at wired.co.uk

James Temperton

Matt Burgess

Victoria Woollaston
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SYMPHONY ON 
A SHOESTRING

ma Jolly – aka Emika – couldn’t afford to record a 
symphony, so she crowdfunded one. Though classically 
trained, the British-born, Berlin-based DJ (pictured) had 
almost abandoned the genre. “I didn’t like the pressure 
to play Beethoven perfectly and fi t in at snobby events,” 
she says. So she moved into something more accessible, 
releasing a series of atmospheric electronic albums. 

“Working electronically you are free to make any sound you want,” 
explains Jolly, 30. From dubstep to techno, she embraced everything 
electric. But she remained a classical enthusiast, self-releasing 
a piano suite album, Klavirni, in 2015. 

Melanfonie, out in January, was 
composed on a laptop “with really 
horrible cheap-sounding orchestra 
sample libraries programmed together 
with my mouse,” she says. And after 
raising €25,000 (£22,250) from 
Kickstarter, Jolly could aff ord to hire a 
50-piece orchestra and spend eight 
hours recording them in a former 
Communist Party studio in Prague.

To give the music more of a dance 
feel, Jolly physically rearranged the 
orchestra. Usually the basses and 
violins sit on opposite sides of the 
pit to separate the high and low notes. 
But Jolly put all the basses in the 
middle, with a group of violins on 
both sides, to replicate the widespread 
high notes and central bassline of 
a Timbaland-produced track. “I tried 
to compose everything to be exactly 
how it would sound in the room so 
it can be performed live,” she says.

After Melanfonie was recorded, 
Jolly’s biggest priority was making the 
music louder. “We compared it to 
Beyoncé and Rihanna, so you can put 
it in a playlist with anything and it’s 
not going to feel like the music has 
disappeared,” she says. Jolly hopes her 
six-track symphony will be just as at 
home in a concert hall as it would be 
mixed into one of her techno sets. “I’m 
trying to create an alternative image 
for classical music,” she says. “Without 
t h e  t u xe d o s.”  S o p h i a  E p s te i n 
Melanfonie is out January 31 on Emika 
Records. emika-offi  cial.bandcamp.com 

Electronic classical composer Emika 
crowdfunded a 50-piece orchestra 
to produce her new pop-inspired album

M U S I C A L  C H A I R S  /  P L A Y  /  1 0 5
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Inside the cloud

MOCAPE’s lobby links institutions 
such as a youth activity centre in 
the north wing and an opera venue 
in the south. The ramps and steps 
weave in and out of the rear of the 
“cloud” in the centre of the hall.



CHINA’S 
CLOUD-
SOURCED 
MUSEUM
From this lobby you 
can see clouds – 
outside and inside. 
The new Museum 
of Contemporary 
Art & Planning 
Exhibition (MOCAPE) 
in Shenzhen, China, 
has vast skylights 
illuminating a 
gleaming steel 
structure that hosts 
the museum’s café 
and store (rear shown. 
For front, see inset). “I 
call it a ‘cloud’ because 
its polished surface 
seems to change, 
like a real cloud’s,” 
says Wolf D Prix, 
co-founder of Austria-
based architects 
Coop Himmeb(l)au, 
which designed the 
museum. The cloud’s 
shape, says Prix, 74, 
was infl uenced by 
the work of sculptor 
Constantin Brâncuși. 

Coop Himmeb(l)au 
is working on two 
projects – another 
museum and a 
multifunctional centre, 
both in Austria – which 
will use construction 
robots supplied 
by Chinese fi rm MSC. 
Prix says he wants 
to bring robotics 
and 3D printing into 
architecture: “One 
could create more 
fantastical, organic 
forms while staying in 
the same price range 
for regular buildings,” 
he explains. Is that 
advocating for fewer 
workers? Not quite. 

“Robots will have 
to be integrated into 
building, and builders 
will need to learn to 
work with them,” 
he says. “Think more 
educated builders, 
not fewer builders.” 
Gian Volpicelli 
coop-himmelblau.at 

How the cloud got its silver lining

In Prix’s original vision, the bespoke 
panels would have been assembled 
and polished by robots. Sadly, plain 
old humans did the work this time.



W I L L E M  B A R E N T S Z  /  W I R E D  P A R T N E R S H I P

WIRED celebrates the tech pioneers 
of the 21st century – but in centu-
ries past, when there were still parts 
of the Earth to be discovered, it was 
the world’s explorers, navigators and 
cartographers who were the bold 
visionaries. Each was fuelled by the 
sense of adventure and would push 
themselves to the far corners of the 
planet in the name of discovery. 

No doubt, you’ll have heard of the 
more likely suspects – Christopher 
Columbus, Sir Francis Drake, Sir 
Walter Raleigh, to name but three – 
but many have been lost to the history 
books. However, one who refuses to 
be confined to the past – but may 
have evaded your knowledge – is 
Willem Barentsz, a Dutch navigator 
and explorer who spent his lifetime in 
the far north in search of the North-
east Passage. His third voyage, in 
1597, would claim his life – but even 
now his heroism lives on with Willem 
Barentsz Premium Gin. 

The bedrock of its fl avour is pairing 
the infusion of exotic jasmine fl owers 
with gin’s trademark juniper. The result 
is a special London gin that’s charac-
terised by notes of orange and spice. 
The addition of coriander adds a 
distinctive note that cuts through.

The unique distilling process behind 
Willem Barentsz sets it apart from 
other spirits. The fi rst step is to source 
the ingredients, including UK-derived 
wheat, and rye from Central Europe, 
which are combined to create a soft, 
clean and completely GM-free spirit. 
Then the botanicals are gathered from 
further afi eld: Jasmine from China, 
juniper from Macedonia, coriander 
from Bulgaria, orange from Spain, 
orris root from Italy, cassia bark from 
Indonesia and angelica from Poland. 
These are gently macerated over-
night, before the following morning’s 
distillation to produce the gin. 

The result? A refreshing, small-
batch, GM-free and rare split-base gin 
that’s worth an expedition just by itself.
For more, visit willembarentsz.com

DISCOVER THIS SMALL-BATCH LONDON GIN, INFUSED 
WITH EXOTIC JASMINE FLOWERS AND CREATED BY 
BLENDING GM-FREE WHEAT AND RYE FROM THE UK

ONE TO EXPLORE 

50ml Willem Barentsz gin
25ml lime juice
20ml Explorer spice syrup
20ml apple juice
2 bags Earl Grey tea

Shake ingredients together 
then fi ne strain into a tea cup. 
Garnish with a cherry, lime 
wheel or mini apple fan.

For the Explorer spice syrup:
1 part water 
1.5 parts caster sugar 
4 cloves 
1 star Anise 
6 black peppercorns 
1 cardamom Pod 
 
Simmer all ingredients
20 minutes, then strain. 

MAKE THE COCKTAIL: THE EXPLORER

Above: Willem 
Barentsz gin uses 
botanicals from 
China, Macedonia 
and many other 
exotic locations
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This dress glows like a creature 
from the deep. Its secret? It’s 
crawling with billions of bacteria 

Glowing like a deep-
sea fi sh, this dress is 
coated with bacteria. 
A collaboration 
between designer 
Victoria Geaney, 29, 
and University of 
Cambridge academics 
Anton Kan, 29, and 
Bernardo Pollak, 28, 
it was created to 
further research the 
application of 
bioluminescent 
bacteria to fabrics. 
“It’s a different 
light source – it’s 
biological, it grows 
and then dies,” 
explains Pollak. “It’s 
an alternative type 
of technology.”

It wasn’t initially 
the intention to 
create bacterial art. 
After receiving 
funding, Pollak and 
Kan were looking 
to explore whether 
these living 
organisms could
be made to
grow in unusual 
environments, which 
is where Geaney, 
with her previous 
experience in 
conceptual fashion, 
came in. Once the 
dress had been 
designed, Kan and 
Pollak experimented 
with numerous 
materials (nylon, 
cotton, wool and felt) 
and food sources P
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Light 
attire

(Marmite was tried 
at one point), to 
develop an agar jelly 
food source of 
seawater solution 
with amino acids, 
carbohydrates and 
yeast extract. The 
dress was then 
dipped into this 
melted agar solution 
and dried. Once 
gelifi ed, the 
bacterium, 
Photobacterium 
kishitanii 201212X 
(isolated by 
Japanese academic 
Henryk Urbanczyk 
from a deep-
sea fi sh) was added. 
The photobacterium 
will glow for 72 
hours after 
application, 
depending on 
the material, 
concentration and 
temperature.

Pollak and Kan 
are now working on 
harnessing the 
bioluminescent 
bacterial genes to 
evolve them or even 
implant them in other 
organisms (think: 
glowing plants). 
However, don’t expect 
this dress in your 
wardrobe any time 
soon. “I don’t like the 
hype,” Pollak says. 
“We’re not thinking 
about doing what 
you’ve seen in San 
Francisco in the 
startup world. 
Right now, it’s about 
the science.” 
Ruby Lott-Lavigna 
victoriageaney.com



Bonobo’s musical 
picks of 2016 

Mura Masa 
Love$ick (Four Tet remix)
FaltyDL 
Frigid Air
The Invisible
Life’s Dancers 
(Floating Points remix)
Blood Orange
Best to You 
Mark Pritchard
Under the Sun
Gold Panda
Time Eater

BONOBO 
UPROOTED
Simon Green fuses genres – to acclaimed 
results. Now he’s taking on the migration 
crisis, with an album recorded on the road

in their thousands. The culture almost encourages you to 
look the other way. I haven’t seen that kind of poverty since 
being in places like Mumbai. It’s right there, but a kilometre 
away you’ve got the mansions in Beverly Hills, people riding 
around in convertible cars with poodles on the back shelf. 
You have to take some sort of responsibility for that, you 
have to acknowledge it, but sometimes you’re encouraged 
not to. That side of LA really gets to you.

 
You produce electronic music, but you tour with a 12-piece 
acoustic band. How do you translate what you record in 
the studio into what’s played live?
I work with samplers, not banks of drum machines, so I know 
that if I play a guitar line into a sampler then [a musician] 
can play it at the other end. But a lot of the time, I play a part 
once, then I completely forget what it was. I have to learn 
my own music after I’ve made it, to translate it on to a stage. 
It’s almost like I’m my own covers band.

Do you gravitate towards one more than the other?
You really need one to feed into the other. If I’m home for a 

month and I’m just in the studio working 
every day, I need something to feed on. 
I need to gain something that’s going to 
inspire me. So if I go out for a weekend, 
I go touring and I’m up for three days, 
my mind is stimulated and the fi rst thing 
that I do when I get back will be the best 
thing that I do for weeks. 

How much do the live and studio 
versions inform each other? 
They have two very different spaces 
in which they exist. The live show is 
more about my music and is more of an 
immersive, visual experience, whereas 
DJing is more about the dance. The focus 
isn’t on my performance, it’s about the 
whole room: how I build a set, how I tell 
a story over the arc of two hours. 
 
What about the show’s visual aspect?

I come from a fi lm background as I studied fi lm at art school. 
So I have an idea and I’m working with Strangeloop [David 
Wexler] in LA. He designed Flying Lotus’s show and works 
with everyone from The Weeknd to Pharrell [Williams]. 
He heard the record from the studio very early, so he’s 
been involved in the process for a long time. 

Do you fi nd that technology has liberated you creatively? 
I’ve never gone into real studios. Every record I’ve made, 
I’ve mixed and engineered at home. I’ve got bits of hardware 
at home, including a few synths, but this is the first 
time I’ve made the whole record on a laptop. That’s
enabled me to flesh out ideas quickly. In 2014, I made 
The Flashlight EP entirely on the road. I never went into 
a studio – it was made on headphones. 
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In 2013, Simon Green – aka Bonobo – put the contents of 
his New York apartment into storage and went to tour his 
fi fth album, The North Borders. Eighteen months later, 
he landed in Los Angeles with a suitcase and no home. 
Migration, the album born from that experience, addresses 
the British musician’s own peripatetic 
life, while making the global human 
migration crisis intensely personal. 

Migration is a natural progression 
for Green. Since his 2000-released 
debut Animal Magic, Bonobo’s music 
has won acclaim for its fusion of global 
sounds: tracks that flit between jazz 
and Afrobeat, mixing the looping 
bells of Indonesian gamelan with 
thudding European electronica. “It’s 
to do with the idea of geography, of the 
displacement of people,” says Green, 
40. Here he talks to WIRED about 
roots, mass movement and taking 
his studio around the world. Tom 
Banham Migration is out on January 13 
through Ninja Tune bonobomusic.com 

WIRED: How did the theme for Migration emerge?
Simon Green: Towards the end of touring The North Borders 
I had a lot of personal stuff  going on – family members who 
had died – and I was feeling displaced. So when I finally 
stopped, I moved into this new place and the dust settled on 
me in quite an aggressive way. I was forced to think about 
themes such as identity, what home is, where you’re from, 
the movement of people and the effect they have on the 
environment. I spent time in the wilderness, in the mountains 
and the desert. When those themes began to develop and 
take shape, the idea of the whole record began to emerge.

 
How did being in LA, away from home, inform the music?
People think about LA as being sunny and relaxed, but there’s 
a darker side to it. There’s people living in tents under bridges 



 

 Aurora (Jennifer 
Lawrence) and 
Jim (Chris Pratt) 
are cryogenically 
frozen passengers 
on an interstellar 
journey, who wake 
up early with just an 
android bartender 
(Michael Sheen) 
for company. 

Chris Pratt is 
Hollywood’s 
current golden 
boy; Lawrence has 
mega-franchises 
The Hunger Games 
and X-Men to her 
name. The fi lm has 
buzz aplenty – and 
a release timed 
for awards season.

Beginning as a 
“meet cute”, the 
fi lm soon takes 
on a thriller’s 
bent. Add in the 
chemistry behind 
Hollywood’s two 
most bankable 
stars, and you 
have yourself a 
likely smash hit.

Max and Carys 
are fl oating in the 
outer space of a 
dystopian future, 
with only each 
other, a sarcastic 
AI and a dwindling 
oxygen supply 
after their ship 
is damaged 
in an accident. 

Khan’s novel 
was subject to a 
bidding war, and 
has been picked 
up in 19 countries. 
Hollywood has, 
reportedly, already 
come calling – 
before the book 
even hits shelves 
in January 2017.

The unfolding 
narrative is 
ripe for a fi lm 
adaptation, as 
it’s Khan’s richly 
woven backstory 
– a future Earth 
wracked from war, 
and populated 
by familiar tech – 
that really sings. 

Love is in the airlock. Two new sci-fi  releases – 
big-screen fl ick Passengers (out Dec 21) and British 
novelist Katie Khan’s debut Hold Back The Stars 
(Jan 26) – bring us two star-crossed couples, 
separated by the threat of death in space. Delightful! 
But which is for you? Here’s a WIRED guide. OF-W

TRENDING: 
SCI-FI ROMANCE! 

THE PREMISE

THE BUZZ

THE KICKER 
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Simon Green, aka Bonobo, photographed in London for WIRED, October 2016
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Spectrum projectionStephen Knapp paints with 
light. Using a single halogen 
bulb and sheets of kiln-formed 
glass, the Massachusetts-
based artist has been 
working with light for 30 
years, creating ethereal 
paintings by refracting light 
to a desired wavelength. 

With no formal education 
in art or physics, Knapp, 69, 
moved into “lightpainting” 
after experimenting with 
photography. “I was really 
intrigued by the way I could 
do incredible textured detail 
in a way that no one had ever 
done before,” he explains. 
“I physically manipulate the 
light to paint on the wall.”

Knapp often works 
collaboratively with materials 
manufacturers, using 
halogen lights and dichroic 
glass laminated in a vacuum 

Stephen Knapp uses light bulbs and glass to create lucid artworks

chamber with a layer of 
metallic coating to create 
his installations. He begins 
with a piece of glass that 
will be cut, shaped and 
polished. Next, he attaches 
stainless-steel brackets into 
the wall and affi xes 
the light sources, followed 
by the glass. The challenge 
comes in balancing the 
correct light transmission 

intended for the piece with 
the unavoidable refl ections, 
as colour will change with 
the angle. Other than that, 
years of practice have given 
Knapp the tools he needs. 
“It’s not as complex as it 
looks,” he says. “The most 
challenging part is creating 
it.” Everything is mapped 
out on a full-size template 
with level lines, so if 
the piece ever has to be 
transported, its angles and 
positions are documented.

Knapp is now working on 
an exhibition at the Art & 
History Museums in Maitland, 
Florida, after completing new 
pieces The Poet’s Walk and 
The Finished Unfi nished. 
“It’s been a long process,” he 
says. “Despite patting itself 
on the back for being very 
hip, the art world has specifi c 
themes where I don’t fi t.” 
RL-L stephenknapp.com

Digital extra! 
Download the WIRED
app to see more of 
Stephen Knapp’s work
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Digital extra!
Download the WIRED
app to see more of 
Stephen Knapp’s work

Digital e tra!
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AI-GENERATED 
ARTWORKS

DEEP DREAM was 
originally designed 
to recognise, 
then classify, the 
component parts 
of a photograph. 
Google’s engineers 
found that running 
it in reverse 
created abstract 
dreamscapes

AARON is a 
program designed 
by artist Harold 
Cohen that outputs 
inkjet prints. It 
has been creating 
art since 1973 

This is how page 103 of WIRED 
looks after running it through 
Google Deep Dream… 

1.2 MILLION: 
YouTube views of 
AI-generated 
song “Daddy’s 
Car”, one of the 
fi rst two tunes 
created by Sony’s 
AI composer

First the machines came for our jobs – next 
it’s our culture. In 2017, Sony’s CSL Research 
Laboratory will release an album of pop songs, 
the melodies of which were composed by an AI. 
London-based JukeDeck and Google Brain’s project 
Magenta are also experimenting with AI compo-
sition, and in March an AI-written novel made 
the shortlist of a Japanese literary competition.

Cheap, powerful hardware means anyone 
can download a predictive-text interface from 
GitHub, set it going, and maybe produce the next 
Moby-Dick. AI poetry bots – common on Twitter – 
are popular in part because poetry’s abstraction 
hides the current clunkiness of AI-produced text.

AI is also infi ltrating the visual arts: Google’s 
Deep Dream project inadvertently creates hallu-
cinatory scenes reminiscent of Dali or Escher. 
And we could soon be entering the realm of 
software Scorseses: programmer Ross Goodwin 
and Oscar Sharp, a London-based film-maker, 
recently coded a neural network called Benjamin. 
Benjamin devoured The X-Files, Star Trek and 
Blade Runner, then produced Sunspring, a six-page 
sci-fi  screenplay that human actors interpreted for 

fi lm. So, will AIs sweep the Oscars any 
time soon? Not yet, believes Goodwin. 
“The scale of quantitative operations 
happening in your brain is so much 
larger than one of these models we’ve 
created,” he says. “It’s sort of like we’ve 
taught an insect to speak English.” 
Screenwriters can sleep easy for now 
– but what’s that saying about monkeys 
and typewriters? Chris Stokel-Walker

@MAGIC-
REALISMBOT 
tweets out 
AI-generated 
short tales under 
140 characters 
every two hours. 
An example story: 
“A spice merchant 
suddenly turns into 
a bat. He doesn’t 
really mind”
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Sennheiser’s latest range of wireless 
headphones couples superior audio 
quality with stylish folding designs for 
the ultimate listening experience. The 
lightweight MOMENTUM Wireless range 
comes in on-ear and over-ear models, 
each offering seamless switching 
between calls and music thanks to an 
integrated VoiceMax microphone. The 
sleek but rugged URBANITE XL Wireless 
delivers huge bass without compro-
mising on clarity at any frequency. 

With 30 hours of listening time and 
adaptive noise cancellation, the PXC 
550 Wireless gives any journey a fi rst-
class upgrade. Ear-cup-mounted touch 
controls and voice prompts enable easy 
access to crisp, immersive audio. 

Sennheiser’s headphones trade the 
frustration of wires for seamless sounds 
that can go anywhere.  sennheiser.com

FORGET FIDDLY AND UNNECESSARY 
HEADPHONE CABLES – THESE WIRELESS 
WONDERS WON’T COME BETWEEN 
YOU AND YOUR FAVOURITE TRACKS

LISTEN WITHOUT LIMITS

1: The PXC 550 
Wireless features 
built in controls, 
for easy listening

2: MOMENTUM 
Wireless pairs 
retro style with 
cable-free audio

3: For chunky 
style and big bass, 
try the URBANITE 
XL Wireless

4: MOMENTUM 
On-Ear Wireless 
– for lightweight 
luxury listening

1

2

3

4



W I R E D  E V E N T S

JOIN OVER 500 HEALTHCARE, PHARMACEUTICAL 
AND TECHNOLOGY INFLUENCERS AND LEADERS 
AT THE FOURTH ANNUAL WIRED HEALTH EVENT IN 
LONDON, WHICH PROVIDES THE DEFINING OUTLOOK 
ON WHERE THE FUTURE OF HEALTH IS HEADED

MARCH 9, 2017. LONDON
BOOK YOUR TICKET:
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Richard Price explains why academic 
papers need a better feedback system

HAVE YOU LEFT 
A REVIEW YET?

S C I E N T I F I C  P R O G R E S S  /  E D I T E D  B Y  J O Ã O  M E D E I R O S  /  1 1 7
Somewhere between 65 and 90 
per cent of biomedical literature 
is considered non-reproducible. 
This means that if you try to 
r e p r o d u c e  a n  e x p e r i m e n t 
described in a given paper, 65 to 
90 per cent of the time you won’t 
get the same findings. We call 
this the reproducibility crisis.

The issue became live thanks to 
a study by Glenn Begley, who ran 
the oncology department at 
A m g e n ,  a  p h a r m a c e u t i c a l 
company. In 2011, Begley decided to try to 
reproduce fi ndings in 53 foundational papers 
in oncology: highly cited papers published in 
the top journals. He was unable to reproduce 
47 of them – 89 per cent1. Bayer, another pharma-
ceutical company, reported in the same year 
that 65 per cent of fi ndings in the papers it tried 

to reproduce were not reproducible2. 
R e p ro d u c i b i l i t y  h a s  a l s o  b e e n 
d i s c o v e re d  to  b e  a  c o n c e r n  i n 
psychology and computer science3.

What causes these high levels of 
non-reproducibility in scientific 
literature? A variety of factors is at  
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‘Our current peer-review system is 
limited to asking two people for their 
opinions. Two people is not enough’

play. It’s often hard, when you read a paper, to get 
an idea of how the study was performed, because 
the methods may be poorly described, or the data 
set is not available. This makes it hard to 
reproduce. Another factor is that scientists writing 
papers do not have a strong enough incentive to 
ensure that their paper will be reproducible. A 
result might be a fl uke, and there is not suffi  cient 
incentive, other than one’s integrity, to check 
whether it is a fl uke. A third factor is that when 
determining how good an article is, our current 
peer-review system is limited to asking two people 
for their opinions. Two people is not enough. 

I argue that the way to fi x the reproducibility 
crisis is by building a new peer-review system. 
This should do two things: for a given paper, we 
should be asking every academic who reads it 
what they thought, and not just the two peer 
reviewers who read the paper for the journal; 
and the peer-review system should provide credit 
to academics sharing code, data sets and other 
materials that don’t get published in journals. 

On the fi rst point, the way peer review works 
today is that a journal editor receives a submission, 
then asks two academics to review it. The article 
is then published and read by the larger academic 
community: depending on the paper, 500 or 1,000 
people may read it. What did they think? This 
is lost data that a peer-review system should 
pick up. Academics, as they read a paper, are 
noticing aspects of it that they deem robust, and 
aspects they deem weak. The more of these 
opinions we can surface, the more we can develop 
a view of the strength of an individual paper. 

When weakness is identified, the author 
will have the opportunity to respond, and 
this back and forth will lead to a more complete 
understanding of the methods of the paper. 

On the second point, namely rewarding 
academics for sharing source data and other 
material, currently journals don’t like to publish 
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things like data sets, code, replications of other people’s 
work, failed replications or negative results. Why is this 
the case? Largely because journals are obsessed with impact 
factor, which is the average number of citations accruing 
to papers published in a journal after two years. Data sets 
and code don’t get cited a lot, so they bring down the average 
citation count, and therefore impact factor. 

Journals obsess about impact factor because academics 
obsess about it. And academics obsess about it because 
tenure and grant committees obsess about it. Impact factor 
is part of how an academic is evaluated for jobs and grants. 

We need to break out of this loop. We need an academic 
to be able to go to his or her tenure committee and say, “Here 
are all the data sets and pieces of code I have published. 
I haven’t published them in journals, because, as we know, 
journals don’t publish this material. But you can see that 
each of them has multiple recommendations from senior 
academics on various platforms, so these endorsements 
from the scientifi c community should count for something.”

There are various companies working on these new 
peer-review systems. My own, Academia.edu, is a social 
network of academics who comment on and recommend 
each other’s work. Each paper on Academia.edu is assigned 
a score – a “PaperRank” – which is based on how many recom-
mendations the paper has received, weighted by how well 
recommended the recommender is. Publishers F1000 and 
Pubpeer, an online journal club, allow academics to write 
reviews of papers (anonymously on Pubpeer, and non-anon-
ymously on F1000). ResearchGate is a social network of 
academics which allows them to ask authors questions.

There is also work being done in highlighting the scale 
of the reproducibility crisis. For example, a project called 
The Reproducibility Initiative, is focused on examining 
reproducibility levels in multiple scientifi c fi elds4. 

As these peer-review platforms get built out over the next 
few years, and others get invented, ideally a more robust 
consensus will emerge from the scientific community 
about a given paper, based on a wider pool of expertise. 
And ideally we will also see academics be rewarded 
for sharing data sets, code and other material.
Richard Price is the founder of Academia.edu and previously 
a fellow of All Souls College, Oxford

1. www.reuters.com/article/us-science-cancer-idUSBRE82R12P20120328
2. blogs.nature.com/news/2011/09/reliability_of_new_drug_target.html 
3. Collberg, C; Proebsting, T; Warren, A. (2015) Repeatability and Benefaction in Computer Systems Research. 
4. validation.scienceexchange.com/#/reproducibility-initiative



Ever since Ivan Pavlov rang a bell before feeding his dogs, associative learning – training a 
subject to associate a behaviour or reaction with a stimulus – has been commonplace. 

Takeo Watanabe, a Brown University neuroscientist, is exploring visual associations to stimuli
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THE SUBJECTS HAD NO IDEA HOW 
TO DO THAT, SO THEY STARTED TO 
THINK ABOUT RANDOM SUBJECTS - 
FOOD, FRIENDS, FIGHTING - THAT 
WERE UNRELATED TO COLOUR.

WATANABE PERFORMED 
HIS EXPERIMENT 
WITH 12 VOLUNTEERS.

IF A SUBJECT SHOWED BRAIN ACTIVITY IN THE 
SAME AREA THAT HAD BEEN ASSOCIATED WITH 
VISUALISING THE COLOUR RED, THE DISC WAS 
ENLARGED, AND THE SUBJECT WAS REWARDED.

NO ONE HAD EVER REPORTED 
ASSOCIATION IN THE VISUAL AREA. 
THEREFORE, IF WE SUCCEEDED AT 
CREATING ONE, IT WOULD MEAN 
THAT ASSOCIATIONS COULD OCCUR 
ANYWHERE IN THE BRAIN.

THIS WENT ON FOR THREE DAYS, 
OVER WHICH THE SUBJECTS 
WERE UNWITTINGLY TRAINED 
TO ACTIVATE THE BRAIN AREA 
ASSOCIATED WITH VISUALISING 
RED, EVERY TIME THEY LOOKED 
AT A VERTICALLY STRIPED DISC.

THE SUBJECTS AND SIX “UNTRAINED” 
VOLUNTEERS WERE THEN SHOWN 
IMAGES OF GREY CIRCLES WITH 
VARIOUS PATTERNS OF STRIPES.

THE BENEFITS OF THIS DISCOVERY ARE IMPORTANT: 
PEOPLE SUFFERING FROM AUTISM, FOR INSTANCE, 
HAVE ATYPICAL NEURAL CONNECTIONS - AND 
CONNECTIONS ARE BASICALLY ASSOCIATIONS.

WHEN WATANABE SHOWED 
VERTICALLY STRIPED DISCS 
TO THE TRAINED SUBJECTS, 
THEY PERCEIVED THE GREY 
TO BE TINGED WITH RED…

WE SHOWED COLOURS TO THE 
SUBJECTS WHILE MONITORING 
THEIR BRAIN ACTIVITY, NOTING 
WHICH AREAS OF THE BRAIN 
LIT UP AS THEY LOOKED AT THE 
COLOURS, INCLUDING RED.

THEIR BRAIN ACTIVITY WAS 
MEASURED IN REAL TIME AND 
COMPARED WITH THE DATA 
STORED FROM THE COLOUR 
VISUALISATION FMRI.

… BUT THE RED WAS ONLY IN 
THEIR MINDS. THIS PROVES 
THAT A SUBJECT CAN LEARN TO 
ASSOCIATE TWO VISUAL 
ELEMENTS WITHOUT KNOWING IT. 
IT’S LIKE AN “INCEPTION”.

THE FOLLOWING DAY, THE 
PARTICIPANTS WERE 
SHOWN A GREY DISC WITH 
VERTICAL STRIPES, AND 
TOLD TO USE THEIR BRAIN 
TO MAKE THE DISC LARGER.

COLOUR INCEPTION

MAYBE WE CAN REWIRE THOSE 
CONNECTIONS AND TREAT AUTISTIC 
PATIENTS’ BRAINS BY STRENGTHENING 
“NORMAL” ASSOCIATIONS AND 
WEAKENING PROBLEMATIC ONES?



The downfall of many drugs is that they are not taken regularly or as prescribed. 
But Robert Langer has developed a polymer that could make distribution easier

B I O L O G Y

THE DELIVERY MAN
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I M A G E  O F  T H E  M O N T H

DNA molecules 
typically repel 
each other with 
a negative charge, 
but in confi ned 
spaces they’re 
forced to 
cluster together. 
Physicists at 
the Technical 
University of 

By confi ning molecules, 
biochips could help build 
artifi cial cells in the future

CLUSTER UP
Munich have 
mimicked this 
clustering process 
by bonding 
DNA molecules 
to hair-like 
nanostructures 
on a biochip, 
then applying 
a positively 
charged agent 

that forces them to 
connect – creating 
a crystalline 
structure (above). 
Researchers 
plan to use these 
patterned 
biochips to help 
build artifi cial 
cells. Emma Bryce 
tum.de 

WIRED: Can you explain the ways in 
which a smart delivery system can 
improve the success of a drug?
Robert Langer: Three things are 
i nv o l v e d :  s a f e t y,  e f f i c a c y  a n d 
compliance. In terms of compliance, 
sadly, fewer than 50 per cent of people 
take their drugs as prescribed, which is 
a problem in people with Alzheimer’s, 
schizophrenia and other mental health 
diseases. This leads to more than 
$100 billion (£82bn) in costs. The New 
England Medical Journal showed that 
with hypertension in the US alone, 
around 100,000 deaths could’ve been 
prevented if people had taken their meds 
correctly.2 With safety, the problem with 
conventional delivery methods is that 
the level starts out low, spikes, then 
goes down. The spikes can be toxic, and 
when the drug level is too low, it’s not 
eff ective. In terms of effi  cacy, sometimes 
you just can’t get enough drug to the 
site with conventional delivery. With 
a targeted system, you can get higher 
amounts to where it’s needed.
 
Can you describe the drug-delivery 
technologies you’re developing to 
solve the compliance problem?
We’re working on a long-acting pill that 
you could swallow to release the right 
drug dosage for weeks.3 This could stay 
in the stomach for a long time by using 
a polymer in the capsule that has “saved 
memory”. When the capsule dissolves 
in the stomach, the material opens up 
to fi x it in place until it degrades. And 
we can tune the degradation so this 
takes place on the set timescale. 
Compliance is an even bigger problem 
in the third world, so we’re working with 
the Bill & Melinda Gates Foundation on 
using this with things like antimalarials. 
We also have a company, Lyndra, that’s 
looking at Alzheimer’s, so that rather 
than taking a pill four times a day, 
maybe you could take it once a month. 

Robert Langer has some impressive numbers to his name. The 
David H Koch Institute professor at MIT has published more than 
1,350 papers, patented 1,100 innovations, co-founded 30 companies, 
won 220 awards and treated more than 20 million patients as a 
result of his inventions in smarter drug delivery. Langer is also the 
most cited engineer in history, a result of 40 years at the forefront 
of biomedical engineering, from his 1976 discovery of a method for 
the delayed delivery of large molecules1 to his recent work on the 
commercialisation of an implantable “pharmacy on a chip”. 
He talks to WIRED about the future of drug delivery. Kathryn Nave 



1 Langer, R and Folkman, J, 1976. Polymers for the 
wSustained Release of Proteins and Other Macromolecules.
2 Ford, ES, Ajani, UA, Croft, JB, Critchley, JA, Labarthe, 
DR, Kottke, TE, Giles, W.H. and Capewell, S, 2007. Explaining the 
Decrease in US deaths from Coronary Disease, 1980-2000. New 
England Journal of Medicine, 356(23), p 2388-98.
3 Lee, YAL, Zhang, S, Lin, J, Langer, R and Traverso, G, 2016.
A Janus Mucoadhesive and Omniphobic Device for Gastrointestinal 
Retention. Advanced healthcare materials, 5(10), p 1141-6.
4 Santini Jr, JT, Cima, M.J. and Langer, RS, 
Massachusetts Institute Of Technology, 2006. 
Microchip Drug Delivery Devices. US Patent 7,070,590.IL
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like that, wouldn’t it be a great way to 
deliver drugs?” But I wasn’t sure how 
to do it. I talked to my MIT colleague 
Michael Cima, who’s a ceramics 
expert, and we developed a microchip 
with lots of little wells into which you 
could put drugs. Each of those wells has 
a cover that comes off  whenever you 
send a particular radio signal to it.4

One of the things we’re working on 
is a birth-control system that can 
be turned on and off  if the user changes 
her mind, so she wouldn’t need complex 
surgery to remove it. And we’ve already 
done a clinical trial with parathyroid 
hormone, which women are supposed 
to inject once a day for osteoporosis, 
but 77 per cent don’t keep up with 
their injections. We’re even thinking 
about mixing drugs – essentially a 
pharmacy on a chip – or allowing it 
to act as an artifi cial gland, regulating 
hormone levels in the body.
 
You were recently scientifi c adviser 
on an MIT Media Lab report calling 
for greater convergence of diverse 
research to solve medical challenges. 
How important has cross-disciplinary 
work been to your research?
It’s been very important. Different 
people bring diff erent perspectives and 
expertise. They also bring different 
ideas. So we could make a discovery 

about a new way you could do drug 
delivery, but then the question is, what 
do you want to use it for? Different 
clinicians and scientists have been very 
helpful to us in terms of developing 
potential applications. For example, we 
invented this polymer that could 
dissolve evenly, like a bar of soap. Then 
Henry Brem, who’s a neurosurgeon and 
chairman at Johns Hopkins, said, “Could 
you help us come up with a treatment 
for brain cancer?” So we created these 
brain-implantable polymer wafers 
containing an anti-cancer drug, and set 
up a company called GLIADEL to 
produce them. If you’d given that drug 
intravenously, it would travel all over 
the body and cause a lot of bad side 
eff ects. GLIADEL wafers have now been 
used all over the world for the past 20 
years, but if I hadn’t interacted with 
him, that would never have happened.

Much of your work in drug delivery 
comes out of one of your earliest 
discoveries around the use of 
polymers to distribute large-molecule 
pharmaceutical compounds. Can you 
explain the importance of this?
More new drugs are large molecules 
because they are more complex and 
contain more information. These could 
be peptides, proteins or antibodies, but 
the problem is that their structure 
deforms quickly in the body. Polymers 
allow you to get around this by delaying 
the drug’s release over a longer period 
of time. But before we got involved, 
there were just a couple of types of 
molecules that could be delivered this 
way. The discovery that, by carving 
channels into the polymer, you could 
make this work with molecules of any 
size and any charge, opened the doors 
for the delivery of almost anything. 
To take one example, the peptide 
hormones that people want to use to 
treat cancer and endometriosis are 
too large to be absorbed orally – and if 
you inject them, they’re destroyed right 
away. When put in the polymer systems, 
they can be continuously delivered 
over weeks, months or years.
 
How do you go about developing 
a polymer for a particular kind 
of drug and its delivery?
I’d break it down to a couple of parts: 
fi rst, you can tailor the degradation rate 
of the polymer itself; second, the way 
you create the diff usion system. A lot 
of times, drugs get released not just 
because of the polymer’s degradation, 
but because of pores or pathways in the 
material. You can control the size of 
these. We also try to use bio-compatible 
materials and, in many cases, we use 
combinatorial methods to synthesise 
new materials. We’ll make thousands 
of these and screen them to select those 
that work the best. We’ve even made 
implantable microchips which let you 
regulate the delivery electronically 
to get a release when you want. 

Can you explain how this microchip 
drug-delivery system works, and 
where the idea for it came from?
I was watching a television show on 
how they make microchips and I 
thought, “If you could adapt something 



The UK teams taking on existential 

risks to humanity
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“My story sort of sounds ridiculous, because the fi rst movie I produced was E.T.” Kathleen Kennedy, p124
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F O R C E S

You may not know all 

their names, but they 

are the people responsible 

for shaping your cultural 

destiny. WIRED meets 

ten behind-the-scenes 

fi gures who decide what we 

watch, read and listen to. 

Number one: 

Kathleen Kennedy, 

gatekeeper of the 

Star Wars universe

Main feature by 

Oliver Franklin-Wallis   

Photography: Art Streiber



1. Kathleen Kennedy

2. Ted Sarandos 

3. Wang Jianlin

4. Ben Schwerin 

5. Edward Newett 

6. Danae Ringelmann

7. Laurence Howell 

8. Victoria Siddall 

9. Ted Hope

10. Drake

C U L T U R E 
S H A P E R S

You know the rest of this story. 
Seeing ILM’s demo, Spielberg dropped 
stop motion and decided to create 
Jurassic Park’s most iconic dinosaur 
sequences using CGI. The fi lm became, 
briefly, the highest-grossing movie 
of all time, establishing a multi-film 
franchise and sparking an explosion in 
computer-generated visual eff ects that 
fundamentally transformed Hollywood 
forever. (Oh, and it inspired Lucas to 
begin work on the Star Wars prequels.) 

But Kennedy doesn’t tell the story 
to brag. It’s to make a point. “We were 
entirely focused on what we were 
trying to accomplish,” she says. “We 
were just trying to get the movie made.” 
Everything that came after was a bonus. 
What mattered was that the T-rex ran. 

Chances are that if you had a 
formative film as a child, Kennedy 
produced it: E.T. the Extra-Terres-
trial; the Indiana Jones films; Back 
to the Future; The Goonies; Gremlins. 
Over the span of more than 90 movies 
– fi rst with Spielberg at Amblin Enter-
tainment, then at Kennedy/Marshall, 
the production house she established 
with her husband Frank Marshall – 
she’s made critical hits (Schindler’s 
List, Lincoln) and indie darlings 
(Persepolis) which have raked in 
more than $15 billion (£12.3bn) and 
in excess of 120 Oscar nominations. 

So in 2012, when George Lucas 
decided to retire and sell Lucasfilm 
– and with it not only Star Wars, 
but Industrial Light & Magic and its 
recording facility Skywalker Sound – to 
The Walt Disney Company, he deemed 
Kennedy “the obvious choice” to take 
over the empire he’d created. 

Kennedy’s first task, 2015’s Star 
Wars: The Force Awakens, was by any 
metric a galaxy-sized hit, taking more 
than $2 billion and introducing a new 
generation of fans to the Skywalker 
clan’s family problems. It currently 
sits third only to Avatar and Titanic 
in the list of highest-grossing films 
of all time. (Jurassic World, produced 
by her husband, sits fourth.) 

But The Force Awakens  is just 
the start of Kennedy’s ambitions. 
Her real goal is even bigger, taking 
in spin-off  movies, games, TV series, 
novels, even virtual-reality experi-
ences. A vast, seamlessly connected 
narrative universe. An entire galaxy of 
stories, far, far away. 

athleen Kennedy likes to tell a story. It’s 1991, early in the making 
of Jurassic Park. “Steven [Spielberg] very much wanted a dinosaur 
to run in the movie,” she says. As a producer, it was Kennedy’s job to 
get the director’s vision on screen. “You can usually find a way to 
execute what you’re trying to do to tell a story. Sometimes it’s what 
you don’t see that solves it. But when you really want to see a dinosaur 
run, you need to fi gure out how you’re going to do that.” 

Initially, the plan was this: the dinosaur close-ups would be fi lmed 
using animatronics, whereas the full-length creatures would be shot 
using stop-motion, the technique favoured for monster movies since 
the 1930s. For the rest, Kennedy and Spielberg turned to Industrial 
Light & Magic, the pioneering eff ects shop established by their close 
friend George Lucas to make Star Wars: touching out puppeteering 
cables and adding motion blur. But it wasn’t working. The stop motion 
was still too jittery. It broke the illusion. 

Meanwhile, two artists at ILM, Mark Dippé and Spaz Williams, were 
pushing to use full-CGI dinosaurs. They had worked with Kennedy before, 
to create the fi rst completely CGI character in a fi lm, for Young Sherlock 
Holmes. In secret, they had even built a mock-up of a Tyrannosaurus 
rex skeleton in full stride. One Monday in November, Kennedy dropped 
by ILM’s offi  ces in San Francisco, where one of the artists had left the 
T-rex up on a monitor. “It was a wire model that ran across the screen,” 
says Kennedy. “And the minute I saw it I said, ‘OK. Let’s show Steven.’”
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Kathleen 
Kennedy 
photographed 
for  WIRED in 
Los Angeles, 
October 2016: 
“The first  thing 
we talked about 
was structuring 
the company 
in a way that 
looked beyond 
just making 
movies”



‘ Marvel has been 
extremely successful 
in exploiting the 
characters in its 
universe. We also 
have a place. 
We have the galaxy’
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new fi lm, book or product, it’s the Story 
Group that helps to make sure it fi ts 
within the grand overarching universe. 

Want to know what happened 
between Return of the Jedi and The 
Force Awakens? Read sci-fi author 
Chuck Wendig’s Aftermath novels. Poe 
Dameron fan? Charles Soule and Phil 
Noto’s comic fl eshes out his backstory. 
And watching Star Wars: Rebels will 
tie-in with Rogue One, while putting 
Darth Vader in an entirely new light 
when you revisit A New Hope. Pick 
any frame in a Star Wars film – just 
where did Han Solo get those rathtars? 
– chances are that Hart not only knows, 
but has an entire story in the pipeline. 

“Kiri has been very good about 
creating a narrative timeline, and 
having everybody involved in a certain 
narrative understand where it might 
fit. That’s become important to the 
way we talk about these stories,” says 
Kennedy. The Story Group is currently 
working on storylines sketched out 
through to 2022.

That’s not to say everything is 
frozen in carbonite. The opposite: for 
Kennedy, the Story Group is about 
building a support structure, an 
incubator for Star Wars stories. The 
fi rst two trilogies were the product of 
George Lucas’s singular mind, but the 
next generation will be the product of 
a diverse collection of voices across 
different media – something which 

t’s October 2016. Kennedy, 63, has 
dark brown, shoulder-length hair and 
lightsaber-blue eyes and is sitting in 
the restaurant at the Walt Disney 
studios in Los Angeles, eating a cobb 
salad. She’s jetlagged, just back from 
several months in London and on 
location filming Rogue One: A Star 
Wars Story and the as-yet-untitled 
Episode VIII back to back. 

When Kennedy joined Lucasfilm, 
there were already plans for spin-off  
movies. “George Lucas actually had 
the idea,” she says. “He was the one 
that was really intrigued with the 
notion that there were other stories 
to tell in the universe.” There had been 
an “extended universe” of Star Wars 
novels and games before, and the 
popular The Clone Wars animated 
series. But that universe was unwieldy. 
It varied wildly in quality and contra-
dicted itself. Kennedy envisioned a 
unifi ed narrative, tightly woven.

One of the fi rst decisions she made 
upon taking over Lucasfi lm was to reset 
the Star Wars canon. She brought in 
Kiri Hart, a writer and Star Wars junkie 
with whom she’d worked at Kennedy/
Marshall, to assemble the Story Group 
– a Pixar-like brain trust of storytellers 
who would set the tone for the new 
Star Wars. “The objective was to fi gure 
out what a development group could 
look like inside Lucasfi lm, because it 
had never had that,” says Hart, now 
the company’s vice president. 

The Story Group serves both as a 
Star Wars writers’ room and as the 
guardian of its timeline. In secret 
at Lucasfilm’s headquarters in San 
Francisco’s Presidio Park, the group 
is plotting out narratives across 
the franchise, from the TV series to 
comic books. Whenever a fi lm-maker 
or author comes up with an idea for a 

already shows in the stories being 
told. (It’s no accident that two-thirds 
of the Story Group are women.) It 
also exists to help maintain a level of 
consistency – in other words, to help 
prevent another Phantom Menace. 

That’s vital, too: not every Star 
Wars story should be told, and not 
every gap should be fi lled. Star Wars 
is full of ellipses. Lucas’s genius was 
in leaving enough kindling dotted 
through the fi lms to ignite countless 
children’s imaginations. “Leia says to 
Obi-Wan, ‘Years ago, you served my 
father in the clone wars’,” says Hart. “I 
had no idea that was going to turn into 
a whole thing. You’re watching that 
and just thinking, ‘That sounds cool.’ 
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It makes the history of the place feel 
real.” The Story Group is designing the 
new canon with that in mind. 

“There can be gaps in the timeline 
or biography of a character, and we 
track all these things, obviously,” says 
Hart. “[But] it’s something the group 
cares about a lot. You don’t want to 
know everything. And when you do fi ll 
something in, it needs to feel worthy, 
surprising and exciting.”

Lucasfi lm is not the only company 
building a cinematic universe in 
Hollywood – or even within Disney. 
During our lunch, Victoria Alonso, a 
producer on the Marvel franchise, 
drops by to say hi. “We look at Marvel, 

but we’re not trying to emulate that 
in any way,” Kennedy says afterwards. 
“In fact, we talked often about how 
distinctive what we’re trying to do 
with Star Wars is from Marvel. They’ve 
been extremely successful in exploiting 
the characters in that universe, and we 
have a place. We have the galaxy.” 

What  she means is :  whereas 
Marvel’s stories are about, say, Captain 
America, Star Wars is a fi rmament of 
planets, rich with lore. Tatooine is still 
there even when the Skywalkers aren’t 
around. The Jedi is a whole religious 
order. And every cantina is a bustling 
hive of potential stories. 

Kennedy has taken that idea – that 
Star Wars is a place – and made it core 

RAIDERS OF THE 
LOST ARK
1981

to how the company operates. In collab-
oration with Industrial Light & Magic, 
Lucasfilm is creating what Kennedy 
calls the “digital backlot”, a kind of 
real-world Wookieepedia. “When 
you delve into an environment in a 
game, it should feel authentically Star 
Wars,” says Lynwen Brennan, Lucas-
fi lm’s general manager. “Like you’ve 
delved into a fi lm itself. That led us to 
develop pipelines so we’re actually able 
to take the fi lm assets and put them into 
games and immersive entertainment. 
We’re also able to take game assets 
and put them into fi lms. So in that way 
you truly recognise and feel that the 
environment, the characters and the 
ships are all authentically designed by 
our art department.” 

So, a creature in Episode VIII could 
be sketched by a concept artist, then 
built as a puppet by Neal Scanlan’s 
creatures shop at Pinewood Studios. 
That puppet or model is then 3D 
scanned, touched up and fi nished in 
CG, and exported as an exact digital fi le. 
If that fi le is later needed for a Hasbro 
toy, or a character in a game, it can be 
shared. And vice versa: for December’s 
Rogue One, Industrial Light & Magic 
ended up borrowing some assets that 
games developer Dice had built for the 
video game Star Wars: Battlefront. It’s 
Star Wars as a platform. 

“If they’re building a ship in Rogue 
One  that we have in Rebels  but 
we’ve never been inside it, I can get 
[production designer] Doug Chiang 
on email and say, ‘Hey, are you doing a 
cockpit for that thing? We want to make 
sure ours and yours are the same,’” says 
Dave Filoni, executive producer and 
creator of Star Wars: Rebels. “The next 
thing you know, there’s a quick collab-
oration, and we know what the cockpit 
looks like. That kind of continuity is also 
something that Star Wars fans value.” 

“There’s been a conversation [in 
Hollywood] of the digital backlot for 
years, where people have toyed with 
the idea,” says Kennedy. “Lucasfi lm is 
uniquely suited to be able to do that, 
because it’s a company in service to 
one IP. So we can create a narrative 
timeline that can be fuelled by this 
interconnectivity. That’s a concept 
we started talking about the minute 
I got into the company: the potential 
of what we could do on the technical 
side that could liberate us creatively.” 

A sti l l  from Lucasfi lm’s Trials on Tatooine VR experience

H O W  K A T H L E E N 
K E N N E D Y  S H A P E D 
A  G O L D E N  E R A



Kennedy with 
The Force 
Awakens’ 
director J.J. 
Abrams on set 
at  Pinewood 
Studios,  2015
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Kathleen Kennedy grew up in 
Redding, a small town in Northern 
California. She fell in love with fi lm in 
history class. “I had a teacher who 
loved movies. He had a little theatre 
called The Flick, and he would let a 
bunch of us volunteer to work there, 
and he also let us make little movies 
in class,” she says. (Her first: “My 
Vietnam statement, to John Lennon’s 
‘Imagine’,” Kennedy cringes.) After 
college, she worked for a news channel 
in San Diego. She moved to Hollywood 
a f te r  s e e i n g  S p i e l b e rg ’s  C l o s e 
Encounters of the Third Kind. Pretty 
soon she was working as Spielberg’s 
assistant on 1941 and then Raiders of 
the Lost Ark. He was so impressed he 

there is a quality to the two of them that 
is not that dissimilar to the qualities 
we were looking for,” says Kennedy.

One of their fi rst choices was Gareth 
Edwards, the British director who 
had turned heads in Hollywood with 
2010’s low-budget Monsters, for which 
he had also created his own visual 
effects. Hart called Edwards, who 
was by then filming 2014’s Godzilla 
reboot, to arrange a meeting. As it 
happened, Star Wars is the reason 
Edwards became a director. “For my 
30th birthday I went to Tunisia and 
slept in Luke Skywalker’s house. I 
even took blue dye, so I could have 
blue milk,” says Edwards, sitting in 
a meeting room in Lucasfilm’s San 

made her a producer on his next movie. 
“My story sort of sounds ridiculous, 
because the first movie I produced 
was E.T.,” she laughs. 

When you’ve worked with as many 
directors as Kennedy has – Spielberg, 
Scorsese, Fincher, Eastwood – you 
develop an instinct for them. For The 
Force Awakens, Kennedy had had only 
one choice of director: J.J. Abrams, 
whom Kennedy and Spielberg had 
known since they’d hired him to restore 
some of Spielberg’s old Super-8 movies. 
But for the standalone fi lms, Kennedy 
wanted to fi nd fi lm-makers who could 
bring new life to the franchise. “Because 
I knew George for so many years and I 
worked with Steven for so many years, 



‘ Star Wars is going 
to go to many, many 
different places. 
These movies are 
not all going to 
look alike. They 
are all going to be 
very different’
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Kennedy (second left)  with cast and crew members on the Rogue One set
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Francisco headquarters, overlooking 
the bay. “You know when Uncle Owen 
says, ‘That’s what I’m afraid of,’ and 
Aunt Beru says ‘He’s got too much of 
his father in him’? There’s a blue stain 
on the fl oor there now, because of me.” 

He told Kennedy the story; she 
laughs recalling the moment. Although 
Edwards was a relatively untested 
fi lm-maker, he had that Spielbergian 
quality they had been looking for. 
A certain charm. A sense of wonder. 
A sense of spectacle. “He had strong 
character development inside his 
stories, and just in talking to him, he 
expressed an ability to think much 
bigger,” says Kennedy. 

“It’s one thing to come in and say 
you want to do Star Wars. It’s another 
to say, specifi cally, this is something 
that I love about Star Wars and I feel 
like I could really own it,” says Hart. 
“The very fi rst thing Gareth said to me 
when we started talking about Star 
Wars was, ‘I’ve always wanted to join 
the Rebel Alliance.’” As it happened, 
Lucasfi lm creative director John Knoll 
had pitched an idea about the rebels 
referenced in the opening crawl for 
A New Hope – the ones who stole 
the plans for the original Death Star. 
Edwards moved up to San Francisco to 
work with the Story Group and screen-
writer Gary Whitta to flesh out the 
idea. “That early period when we were 
here was probably my favourite time 

freedom from the start,” says Johnson. 
“She gave me a script for The Force 
Awakens and then sat down and said, 
‘So what happens next?’ That was the 
last thing I was expecting.” 

Edwards remembers a pivotal 
meeting early in the development of 
Rogue One. “We made a big assumption 
at the very beginning,” says Edwards. 
“And Kathy, I remember in one meeting, 
turned around and went, ‘Well, why are 
you assuming that? We can do what 
we want.’ It changed the direction of 
the fi lm. Our fi lm is not your average 
blockbuster. It takes a few more risks. 
Kathy was very supportive of that and 
defended it to everybody.” 

“I think what this movie is going to 
do is say to the audience: Star Wars 
is going to go many, many different 
places. These movies are not all going 
to look alike. They’re all going to be 
very diff erent,” says Kennedy. 

Not every film-maker is the right 
fit – such was the case with one 
aborted anthology project that was 
being helmed by director Josh Trank, 
before he reportedly ran into problems 
on the set of Fantastic Four. “At a 
certain point you just develop this 
sixth sense of where you know it’s 
either starting to click into gear or 
it’s not,” says Kennedy.

“You’ve got to convince Kathy,” says 
Edwards. “But once you’ve got her, 
you’re invincible.”

in my whole career,” says Edwards. 
Rogue One: A Star Wars Story, out 

on December 16, is the fi rst of an untold 
number of anthology movies. There 
are already two more in the pipeline: 
a Han Solo movie, written by The 
Empire Strikes Back and The Force 
Awakens co-writer Lawrence Kasdan 
and directed by The LEGO Movie’s 
Phil Lord and Chris Miller, and a third 
as-yet-untitled project scheduled for 
2020. That’s besides episodes eight 
and nine, which will be directed by 
Looper’s Rian Johnson and Jurassic 
World’s Colin Trevorrow respectively.

“ Yo u  c a n  r e c o g n i s e  w h e n  a 
film-maker really, really cares about 
what they’re doing,” says Kennedy. 
“I felt that about Colin. Rian’s an 
unbelievably smart, fascinating 
fi lm-maker, and he’s done a beautiful job 
on Episode VIII. He’s introduced some 
new things and new ideas. That’s what 
I want. That’s what is exciting about 
bringing in this new variety of talent 
– you always want to be surprised.” 

That, Kennedy says, is the whole 
reasoning behind the Story Group, 
behind the Digital Backlot. It’s the 
same instinct that she developed as 
a producer: to liberate storytellers – 
whatever the platform – to be creative. 
To let their imaginations run wild, 
then let her make it real. 

“What has been so wonderful about 
Kathy is there was a real creative 
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lightsabers in VR for the fi rst time, every 
single face was grinning like a child. 

ILMxLAB is now working with 
Batman Begins writer David S Goyer 
on a Darth Vader VR experience, and is 
working closely with the secretive AR 
startup Magic Leap on mixed-reality 
experiences. But the group’s experi-
ments aren’t just impacting how the 
Star Wars franchise will live on in 
virtual reality, or in Disney’s imminent 
Star Wars attractions. They’re also 
changing how Star Wars fi lms are made. 

Rogue One follows Jyn Erso (Felicity 
Jones), the leader of a band of misfi t 
rebels tasked with working out the 
Death Star’s weakness. There’s a 
family connection too: Erso’s father 
is one of the battle station’s designers. 
As Edwards had pitched it: if The Force 
Awakens is grand melodrama, Rogue 
One is a second-world-war movie, 
gritty and chaotic. On Monsters and 
Godzilla, Edwards was known for using 
handheld shots and unexpected angles 
– something shared by Greig Fraser, 
the film’s director of photography. 
“They’ll be searching for camera angles 
the whole time. It’s very natural – it 
gives it a sort of earthy realness,” says 
animation supervisor Hal Hickel. 

So, early in Rogue One’s production, 
ILM built virtual sets for several of the 
film’s locations that Edwards and his 
production designer could explore inside 
an HTC Vive. “The fi rst time we did it, he 

Being able to know we can really invest 
in technology that it’s going to take a 
little bit longer to come to fruition.” 

One example is ILMxLAB, the 
company’s new advanced technology 
division established under Kennedy to 
explore the potential for alternative 
technologies in storytelling, such 
as virtual reality. “The idea with 
ILMxLAB is to explore what story-
telling looks like in these new, 
immersive worlds,” says Bredow. 

Early in the lab’s creation, the team 
had Kennedy test a VR experience 
they were working on. “We took the 
Millennium Falcon we had just done 
for Episode VII and we landed it on 
her head,” laughs Bredow. “Skywalker 
Sound came in and set up 12 speakers – 
suitable for a large-scale movie theatre. 
It shook the whole building.” They 
rigged up a wind machine, a suggestion 
from one of Disney’s Imagineers. “She 
took the headset off  and said: now that’s 
what I’m talking about!” 

That test became Trials on Tatooine, 
Lucasfi lm’s fi rst VR experience in which 
visitors (as xLAB calls them) are put 
in the shoes of a Jedi in training. It’s 
only a few minutes long, but it gives a 
revealing glimpse of what ILM is doing. 
The assets are fi lm-quality; it really feels 
like you’re standing beneath Han Solo’s 
spaceship. When the xLAB team took the 
experience to Star Wars Celebration and 
watched thousands of fans fl ick on their 

ILMxL AB’s work includes augmented-reality experiences

ucasfi lm is not just Star Wars. When 
Kathleen Kennedy inherited the 
company from George Lucas, she also 
took over Industrial Light & Magic. ILM 
has long been a creative force in the 
industry – moving on from Jurassic 
Park to create dozens of visually 
groundbreaking fi lms, from the Pirates 
of the Caribbean trilogy to the Marvel 
films. That airport fight in Captain 
America: Civil War? ILM created it 
almost entirely digitally. (Try watching 
it again knowing that Spider-Man in 
that sequence isn’t real.) 

But Star Wars is ILM’s raison d’etre. 
And, with Lucasfi lm and ILM sharing a 
physical space, it can use the franchise 
to explore its most innovative work. 
“Usually for a visual eff ects company, 
you’re very hand to mouth,” says 
Brennan. “You’re trying to fi gure out 
how to get a technology ready that’s 
going to appear in a year or 18 months. 
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things with a great enthusiasm and a 
sense of humour. She was the same on 
E.T. as she was on Star Wars: always 
trying to make the movie better.” 

 “I think George knew that Kathy 
could handle the pressure of running 
Lucasfi lm,” says Abrams. “She has an 
animal instinct to produce. She intuits 
and identifi es problems and within milli-
seconds takes action to address them.” 

Kennedy knows that the fi lm industry 
is undergoing a foundational shift again, 
not for the fi rst time in her career. That’s 
one of the reasons she took over from 
Lucas: to help shape its future. “When 
we made E.T., nobody was talking about 
the foreign market to the extent they 
do today. Now, from a standpoint of 
business, you have to do that,” says 
Kennedy. “But I don’t feel drastically 
diff erent about how I approach things.” 

Of course, the diff erence is that back 
then, when she talked to directors 
about their childhood inspirations, 
they’d mention the same directors 
she loved growing up: David Lean, 
Antonioni, Truff aut. Now, they’ll talk 
about Kathleen Kennedy movies. 

“Kathy and Frank were two of the 
fi rst producers’ names I recognised as 
a kid,” says Johnson. 

“I had a shelf of VHS tapes, and on 
it were Star Wars and Kathy Kennedy 
movies,” says Edwards.

“That’s really weird,” says Kennedy, 
laughing. “It makes me feel old.”

At Lucasfi lm, Kennedy is trying to 
create for a new generation of story-
tellers the environment that she and 
Spielberg had in those early days at 
Amblin and Kennedy/Marshall, when 
they weren’t fretting about China’s box 
offi  ce or licensing deals. Sitting around 
with Spielberg and Marshall, fi guring 
out how to make Raiders of the Lost 
Ark. (“I remember reading the script 
and saying, ‘That’s amazing, but I’ve no 
idea how we’re going to do it.’”) That’s 
always been her gift. Whether the story 
is a movie, a comic or a VR experience 
is beside the point. The point is the 
story. The point is: if the next Spielberg 
comes to Lucasfi lm and wants to see a 
dinosaur run, she’ll fi nd a way. 

“The story of Kathy relayed to 
me when I joined was the story of 
her making Jurassic Park,” says 
Bredow. “Her mandate was: look for 
our next dinosaur.”

“I’ve been around long enough that 
I’ve had moments where I step back and 
say: ‘Oh my god, that’s a game changer. 
That allows us to tell stories in a way 
that we never could have imagined,’” 
says Kennedy, in a rare moment of 
refl ection. Then she smiles. “I want to 
be a part of that, over and over again, 
until I can’t do this any more.” 

Oliver Franklin-Wallis is assistant 
editor at WIRED. He wrote about 
the hyperloop in 11.16
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was visualising the inside of the U-wing 
[starfi ghter],” says Bredow. The art team 
had been working for weeks, translating 
concept art into a digital model. “We 
took the rough model that we had and 
put it in VR, and we put Gareth in the 
goggles. After two minutes, he said, ‘This 
looks way better in real life.’” 

These new tools translated over to 
filming. “We’ll pre-animate a section 
of, say, X-wings diving on an Imperial 
facility, and then we’ll bring that on to 
our motion capture stage, and he can 
view it through a camera viewfi nder,” 
says Hickle. “The action just keeps 
looping, so he can walk around it just like 
he can with actors on set and fi nd cool 
angles. It’s great to give them real-time 
tools they can use the same way they’re 
used to with a live-action process.” 

Those tools will go on to have a life 
for ILM’s other clients – both within 
Disney and the wider industry. But just 
as the Story Group is about building 
a foundation for a narrative universe, 
Star Wars is providing a testing ground 
for the company to innovate from. It’s 
changing not just how Star Wars is 
made, but how movies are made, period. 

Much of that comes from Kennedy’s 
drive to push boundaries. “One of my 
favourite quotes from Kathy: she is 
always saying that good is the enemy 
of great. If it’s not great, why are we 
doing it?” says Brennan. “She wants 
to make sure every time Star Wars 
touches any platform – whether it’s 
a book, a game, a consumer product, 
or immersive entertainment – it has a 
reason for being on that platform, and 
that it ties in with the story.” 

If making The Force Awakens exerted 
a toll on Kennedy, it doesn’t show. She’s 
confi dent, funny, a natural leader. (At 
school, she played American football. 
On the boy’s team. As quarterback.) “It’s 
a similar feeling I remember having had 
making E.T. many years ago, where 
there’s so much a sense of overload 
happening that you get kind of numb,” 
she says. Well, not quite the same: as a 
novice producer making E.T., Kennedy 
would be physically sick from nerves. 

“[The Force Awakens]  was a 
tremendous weight on her shoulders,” 
says Marshall. “I think she felt a huge 
responsibility of maintaining the legacy 
and taking care of Star Wars on George’s 
behalf. But she always approaches these 
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subscription fee, starting at £6.99 per 
month in the UK, so the company has 
been able to do away with televisual 
norms that serve media execs rather 
than consumers. Fixed episode lengths? 
No need when there’s no schedule. One-
episode-per-week releases? Viewers 
would surely rather get the whole season 
at once. This approach has allowed 
showrunners to tell longer stories with 
more cinematic pacing, free from the 
tyranny of the cliffhanger (look at 
Netfl ix’s new Marvel drama, Luke Cage 
– it takes four hours to get past the 
set-up). Now, other channels such as 
Sky in the UK and HBO in the US, are 
imitating the on-demand model, and 
the impact is travelling well beyond the 
screen. Discussing last night’s TV 
around the watercooler, for instance, 
is no more. The tolerance audiences 
once had for delayed gratifi cation is 
going the same way. In November 2015, 
the Collins dictionary made “binge-
watch” its word of the year.

But the audience gives something 
precious in return. Netfl ix amasses vast 
amounts of information about its 86 
million-plus customers’ viewing habits. 
What they’re watching is also assigned 
granular metadata. By combining the 
two, Sarandos has been able to upend 
the traditional small-screen business 
model. For one, Netfl ix’s recommen-
dation engine is highly informed, 
thereby sustaining a long-tail of niche 
content. But, more importantly, the 

algorithm has enabled Netflix to 
commission shows without having to 
test a pilot. Such is his confi dence in 
this approach that Sarandos ordered 
a second season of Orange is the New 
Black before the fi rst had come out. 

In 2016 alone, Netfl ix released more 
than 600 hours of original programming. 
The consequences for the wider 
industry have been palpable. In addition 
to injecting competition, the service 
has pushed up costs. According to Dan 
Rayburn, executive vice president of 
industry analysts StreamingMedia.
com: “They needed [House of Cards] 
so badly, they overpaid, some would 
say, and as a result they set a precedent 
in the market where now everyone 
thinks that’s what they’re worth.” More 
recently, Netfl ix has also got into the 
movie business, with original fi lms such 
as Ricky Gervais’s Special Corre-
spondents. Directors are reconciling 
themselves to a new reality: their next 
project may never see the big screen.

And although Netflix might be 
forging the future, the future may not 
be solely about Netfl ix. On that Golden 
Globes night, Poehler’s reference to 
Snapchat, like all good jokes, contained 
a kernel of truth. Other tech companies 
such as Amazon and, more recently, 
AT&T, are after Netfl ix’s market share; 
precariously, Netflix is $3 billion in 
debt. “What if,” asks Rayburn, “Amazon 
decided one day that it could give Prime 
streaming away for free because it had 
the data to show that, if it did, people 
would buy more goods and services?”

So what will Sarandos’s legacy be in 
the longer term? “Netfl ix has made it 
easy and simple for consumers to 
realise that they can get content on 
demand, whether it’s from Netfl ix or 
someone else,” Rayburn says. “Its 
output was on every single device, and 
its app was easy to use and reliable.” 
This set the foundation for everyone 
else in the market. “And that is the 
biggest thing that we should be 
thankful for.” Charlie Burton

At the 2014 Golden Globes, Amy Poehler 
and Tina Fey made an opening speech 
taking pot shots, as has become tradi-
tional, at the major players in Hollywood. 
But that year, they also trained their 
guns on a new kind of target. “A lot of 
nominated shows this year are actually 
on Netfl ix. House of Cards. Orange is 
the New Black,” noted Poehler. “Enjoy 
it while it lasts, Netfl ix. Because you’re 
not going to be feeling so smug in 
a couple of years when Snapchat is 
up here accepting Best Drama.”

That Netflix was even rubbing 
shoulders with the LA establishment – 
let alone vying for its awards – was in 
no small measure down to Ted Sarandos. 
Netfl ix’s 52-year-old chief content offi  cer 
joined the company in 2000, back when 
it was in the DVDs-by-post game. He 
oversaw its transition to online 
streaming and then instigated its move 
into original programming. This latest 
phase has not only proven extraordi-
narily successful (Netfl ix Original Series 
have received 90 awards to date) but is 
tearing up the TV rule book.

Netfl ix is not dependent on adver-
tising. Instead, viewers pay a monthly 

We are not as in control of our media choices as we think.
Behind every Netflix view, Spotify selection or crowd-
funding decision is an engineer or algorithm informing 
our actions in some way. Over the next few pages, we 
showcase nine more people shaping our cultural choices. 

Chief content offi cer, Netfl ix
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Netfl ix’s subscriber model  and its estimated investment of  $5 bi l l ion (£4bn) in original 
content has transformed consumer behaviour and the global  television industr y 
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and under-skilled workforce, but 
62-year-old Wang – who spent the 
early years of his career working in 
property development – is betting that 
real estate can tip that balance. 
Currently under construction, his 
Qingdao Oriental Movie Metropolis 
will include not only a 30-soundstage 
fi lm studio, but also amenities ranging 
from a yachting club to luxury hotels 
and theme parks, with the aim of 
drawing the talent the industry needs 
from all over the world. 

The largest Chinese-American 
co-production to date, Great Wall has 
already fi lmed at the site and Wang’s 
announcement of a 40 per cent 
production rebate alongside a 
fi nancing and marketing partnership 
with Sony is likely to draw many more 
such collaborations in the future. But 
h e  d o e s n ’ t  j u s t  w a n t  to  b r i n g 
Hollywood to Quingdao – he wants to 
buy it. Last January, Dalian Wanda 
acquired Legendary Pictures, the 
production house behind Jurassic 
World, making it the first major US 
movie studio to come under Chinese 
ownership. If Wang has his way, it 
will not be the last. Kathryn Nave

In 2015, China’s box office pulled in 
a record £5.46 billion in revenue. At 
its current rate of growth – over 
2015, it was 48.7 per cent – it’s set to 
overtake US revenues as early as the 
end of 2017. Of those total takings, 
14 per cent ran through cinemas 
owned by Wang Jianlin’s real estate 
conglomerate Dalian Wanda Group, 
which, following the acquisitions 
of the US’s AMC Entertainment, 
Australia’s Hoyts and Europe’s Odeon 
& UCI, is now by far the largest 
exhibitor in the world. 

China’s share not only of the 
audience but of also of production is 
growing, too. In 2015, Hollywood’s 
claim on its nation’s moviegoers lost 
seven percentage points to homegrown 
fi lm. For now, Hollywood’s heritage 
still gives it an advantage over China’s 
underdeveloped infrastructure 

When it comes to live entertainment, 
there may be no substitute for being 
there – but Snapchat’s director of 
partnerships Ben Schwerin wants to 
make sure his company can provide the 
next best thing before its rumoured 
high-profi le IPO in 2017. That means 
abandoning the choreographed, 
performance-focused fi lmography of 
a professional camera crew in favour 
of the chaotic, collaborative stream 
of snaps and snippets from the crowd. 

Live Stories allows a Snapchat 
partner to create a geofenced content 
hub, granting posting access only to 
those present at an event. A three-
day Live Story around the 2015 
Coachella music festival, for example, 
generated 40 million viewers, and 
Schwerin has claimed the average 
audience for a Live Story runs to 
around 20 million people in 24 hours.

For events where more professional 
production is required, Schwerin has 
arranged partnerships with broad-
casters. Most notable was one with 
NBC and BuzzFeed to create highlights 
coverage of the 2016 Olympics. The 
result: a third of Snapchat’s entire 
audience, about 49 million people 
worldwide, tuned into the platform’s 
Olympic coverage within the first 
seven days, compared to the 27.8 
million who watched through NBC’s 
TV channels over the first ten. KN

1. Kathleen Kennedy

2. Ted Sarandos 

3. Wang Jianlin

4. Ben Schwerin 

5. Edward Newett 

6. Danae Ringelmann

7. Laurence Howell 

8. Victoria Siddall 

9. Ted Hope

10. Drake

C U L T U R E 
S H A P E R S

Director of 
partnerships, Snapchat

B E N  S C H W E R I N

Founder and chairman,
Dalian Wanda Group

W A N G  J I A N L I N



tracks in under a year. How do you 
account for its popularity?
The biggest part is that it is deeply 
personalised to you. We’re finding 
ways, through personalised cover art 
and also by adding a track that we think 
would be familiar to you – based on 
artists you’ve listened to – to draw you 
in initially. Also, the more you listen 
to music, the better the recommenda-
tions for Discover Weekly become. And 
I think the playlist’s popularity also 
has something to do with this habit 
people got into: we were seeing tweets 
pretty early on that people were 
really looking forward to their new 
Discover Weekly and, by extension, 
Monday morning. Matt Cowan

Edward Newett is the man behind 
one of the most infl uential innova-
tions in music: the Spotify Discover 
Weekly algorithm. WIRED talks to 
the 36-year-old New Yorker about 
moulding the tastes of a generation.

How can an algorithm determine 
what tens of millions of people want 
to listen to every week?
Edward Newett: There are two parts 
to how the algorithm works: on one 
side, every week we’re modelling the 
relationship of everything we know 
about Spotify through our users’ 
playlist data. On the other, we’re trying 
to model the behaviour of every single 
user on Spotify – their tastes, based 
primarily on their listening habits, 
what features they use on Spotify and 
also what artists they follow. So 
w e  ta k e  t h e s e  t w o  t h i n gs  a n d 
every Monday we recommend what 
we think you would like, but might 
not have heard about. 

How does the algorithm determine 
what to serve up?
By trying to mimic the behaviour of all 
of our users when trying to put together 
their perfect mix, we can leverage 
Spotify’s two billion playlists, target 
individual tastes and come up with 
playlists that will be interesting. 

What’s the origin of the algorithm?
When I joined in June 2013, I was on a 
team that was building the initial 
discovery product for Spotify – it was 
content in an almost Pinterest-style 
layout. At some point, a colleague and 
I decided that it would be a lot easier 
if we had it as a playlist. Then, around 
that time, a new product person joined 
our team and really loved what we were 
working on and helped us take it to 
market and make it a formal product.
 
Spotify announced in May 2016 that 
more than 40 million people had 
used its Discover Weekly service, 
streaming just under five billion 

Spotify is estimated to have 40 mil l ion paid 
subscribers and a l ibrar y of  30 mil l ion songs

Software engineer, Spotify

E D W A R D  N E W E T T



Indiegogo claims that it  has raised more than $1  bi l l ion in crowdfunding for  700,000-plus projects on its platform
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The advent of crowdfunding has given 
entrepreneurs who have an idea the 
opportunity to raise capital from 
strangers who share their passion. In 
2015, Indiegogo visitors raised $800 
m i l l i o n  f o r  p ro j e c ts  i n c l u d i n g 
hardware, technology, media and 
social impact. Co-founder Danae 
Ringelmann, 38, says this is where the 
“Gogofactor” comes in – an algorithm 
that helps to promote causes that are 
proving popular and direct them to 
those who are most likely to be inter-
ested. “The more it resonates, the 
higher the chance it will pop up on the 
home page or in your search filter,” 
Ringelmann explains. “Merit is based 
not on if you’re able to prove to a 
gatekeeper that you have a good idea, 
but if your audience proves it’s 
something they really want.”

Ringelmann cites the recent success 
of Axent Wear Cat Headphones as an 
example. Designed by two UC Berkeley 
students, the unconventional cans 
includes two cat-ear-shaped speakers 
on the top band that allow the wearer 
to either enjoy music privately through 
the earphones or share it with friends 
at the tap of a button.

“It was a quirky idea and we actually 
asked a couple of venture capitalists 
we know, ‘Would you invest in this?’ 
and all of them said no,” she says. The 
idea from two fi rst-time entrepreneurs 
deemed “too niche” by traditional 
gatekeepers went on to raise more 
than $3 million in funding through 
Indiegogo, demonstrating that today’s 
cultural ecosystem has moved beyond 
conventional arbiters to a world where 
a quirky idea can be brought to market 
by a combination of human taste and 
algorithmic capability. MC

When he was growing up on the Isle 
of Bute in Scotland’s Firth of Clyde, 
Laurence Howell spent a great deal 
of his spare time in the Rothesay 
Library. His bibliophilic tendencies 
continued into adulthood: since 
1990, he has worked his way from 
being a bookseller at Waterstones 
to non-fiction buyer at WHSmith 
and then, since July 2011, to the 
Amazon-owned Audible, where he is 
director of content.

Th e  s p o k e n - w o rd  a u d i o b o o k 
and radio show platform has been 
growing rapidly. In 2015, its global 
membership surged 40 per cent 
year-on-year, with users downloading 
an impressive 1.6 billion hours of 
audio compared to 1.2 billion the 
previous year. Howell’s role puts him 
at the very centre of creative decision-
m a k i n g.  “ Fro m  t h e  e a r l y  d a y s 

of Homer, the origins of western 
literature have their basis in oral 
storytelling,” the 52-year-old says. 
“Over many centuries, we have told 
stories to each other and we still 
retain a love of a great performance, 
whether that is being read to as a child 
or listening to audiobooks.”

In 2016, Howell has paired famous 
v o i c e s,  s u c h  a s  t h a t  o f  E m m a 
Thompson, with classic works of 
literature, such as Henry James’s The 
Turn of the Screw. The London-based 
creative thinks audio’s strength is 
the ease with which consumers 
can integrate it into their lives via 
digital channels. For that reason, 
its appeal is unlikely to diminish. 
“Having a voice piped directly into 
your ear is an incredibly intimate 
experience,” he says. MC
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When Ted Hope joined Amazon 
Studios in 2015, the technology giant’s 
algorithm-driven approach to content 
production seemed a rather strange 
fi t for the renowned indie producer 
behind such fi lms as Eternal Sunshine 
of the Spotless Mind and Happiness. 
However, at the 2016 Sundance 
Festival – an event at which Hope is 
the only three-time Grand Jury prize-
winning producer – he delivered in 
grand style his vision for streaming, 
not as the final death knell of the 
independent fi lm industry, but as its 
saviour. A vision Hope backed up with 
Amazon’s deep pockets, reportedly 
outbidding major distributors Sony, 
Universal and Fox Searchlight to 
clinch the second biggest deal of the 
festival by paying $10 million for 
M a t t  D a m o n - p r o d u c e d  d ra m a 
Manchester by the Sea. KN

According to the consulting firm 
Arts Economics, sales of global fi ne-art 
reached a huge $63.8 billion in 2015. 
Today, much of that is driven by art 
fairs, which attract the wealthy buyers 
who travel around the world from 
market to market. And those buyers’ 
m o v e m e n t s  a r e  i n c r e a s i n g l y 
infl uenced by 38-year-old Northern 
I re l a n d - b o r n  Vi c to r i a  S i d d a l l . 
As director of Frieze, the former 
Christie’s employee, now based in 
London, is developing the London art 
fair into an established global brand. 

Frieze New York was launched in 
2012 (the US market accounts for 
43 per cent of art sales; the next 
biggest, UK and China, are both 
hovering around the 20 per cent mark) 
as was Frieze Masters, in London, 
which focuses on the antiquities end 
of the market. Frieze Academy, a series 
of talks, courses and symposiums, 
was launched in January 2016 and, 
in April, the company signed a deal 
with management giant WME-IMG, 
an agency that is more used to 
managing global sports events such 
as the Rugby World Cup and Beijing 
O l y m p i c s .  W M E - I M G  a l s o  h a s 
experience in digital – online sales and 
technologies such as virtual reality 
are potential growth areas for art, 
and Siddall appears ideally placed 
to capitalise on them. MC IL
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‘ Artists will not 
assign rights to 
companies that 
don’t give them 
the fl exibility to 
 do what they want’
– Bryan Calhoun

Head of motion picture 
production, Amazon Studios

T E D  H O P E

Director, Frieze art fair

V I C T O R I A  S I D D A L L
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From releasing his third mixtape So 
Far Gone as a free download in 2009 
to his $19 million partnership with 
Apple in 2015, Drake has shaped digital 
music trends rather than followed 
them. The 30-year-old Canadian 
rapper’s rise to being one of the music 
industry’s biggest global acts has 
been a decade in the making: Aubrey 
Drake Graham emerged at a time when 
music sales were in freefall, but his 
combination of creative control and 
commercial autonomy has helped him 

Drake’s “One Dance” was the most-streamed song in the summer of  2016

to capitalise on the industry’s music-
streaming-fuelled rebound.

Despite his association with Apple 
Music – a combination of promotion 
and exclusivity – Drake’s career has 
been more intertwined with its biggest 
rival. As he was releasing his first 
mixtape in 2006, a pair of Swedes were 
co-founding Spotify in Stockholm – 
although it would take two further 
years to launch it. Since then, Drake 
and Spotify have grown in lockstep – 
Spotify now has more than 100 million 
listeners, and more than a third of 
them are listening to Drake. The 
Canadian is currently the most popular 
artist on the service with 36.5 million 
monthly listeners and 8.4 billion 
lifetime streams. His latest album 
Views has been streamed more than 
three billion times on Spotify alone.

Drake has startling numbers on every 
digital platform: 34.2 million Twitter 
followers; 35.6 million Facebook fans; 
29.6 million Instagram followers; and 
6.6 million subscribers to his YouTube 
channel, where the video for “Hotline 
Bling” has just passed a billion views. 
That video was paid for by Apple, as 
part of a partnership that has seen 
Drake promote Apple Music at its launch 
event in June 2015, host his own OVO 
Sound Radio show on its Beats 1 radio 
station and grant Apple a fortnight’s 
exclusive on Views from late April that 
yielded a million sales in its fi rst week.

 “Drake’s deal with Apple is ground-
breaking and refl ects the way in which 
superstar talent, especially those with 
more control over their careers and 
copyrights, can exercise greater 
decision-making power,” says Mark 
Mulligan of music-industry consul-
tancy firm MIDiA Research. “What 
Apple is  doing with deals such 
as Drake’s is becoming the Medici of 
the streaming-era music business: 
patrons of the musical arts. Drake saw 
this opportunity and, knowing all too 
well that straightforward recorded 
music incomes are challenged, saw 
this as a way of combining massive 
marketing reach and support with 
guaranteed revenue.”

“As the industry continues to evolve, 
more services provided by the old 
m u s i c - i n d u s t r y  gu a rd  b e c o m e 
commodities and artists develop 
deeper relationships with their fans 
that they own,” says Bryan Calhoun, a 
digital media strategist who works with 
artists including Lil Wayne, Nicki Minaj 
and The Roots. “This will inevitably 
lead to artists having greater control. 
They will not assign rights to companies 
that don’t give them the fl exibility to 
do what they want when they want.”

Like all the best music entrepre-
neurs, Drake is creatively restless: 
forging links with UK grime label Boy 
Better Know and collaborating with 
Streatham rapper Dave, all while 
searching for new talent for his 
label OVO Sound. In December, he’ll 
release More Life, a collection of 
new tracks described as a “playlist” 
rather than an album. Not content 
with reworking the power dynamics 
between artists and technology, 
streaming’s biggest star is now 
reshaping formats. Stuart Dredge
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On Periscope, Twitch, 
Facebook Live and a 
hundred apps from China 
to Chile, amateur live 
video feeds are today’s 
emergent entertainment 
form. They’re shaping 
the news as well as the 
culture – and forcing 
us to re-examine what it 
means to be a viewer



CLARE MEANS 

Means has been 

playing her guitar 

on Santa Monica 

Pier for eight years. 

She has more than 

40,000 Periscope 

followers, many 

of whom tip her 

enough to more 

than double her 

busking income.

BANANA BAN 

IN CHINA

In May 2016, 

the Chinese 

government 

decided to prohibit 

the fruit being 

eaten “seductively” 

or “sensuously” 

by women on 

live-streaming 

services.

BROOKE LEIGH 

LAWSON 

After making 

her name on 

YouTube, 29-year-

old Lawson – aka 

Dodger – has 

moved her focus to 

Twitch, favouring 

the interactivity of 

live chat with her 

200,000 followers.

ALEX PETTITT

London-based 

Pettitt’s tips-and-

tricks streams 

have gained him 

more than 250,000 

followers, plus work 

as a consultant for 

clients including 

the Ministry 

of Defence, the 

BBC and Sky. 

AMANDA 

OLEANDER 

Periscope’s fi rst 

breakout star. 

LA-based Amanda 

Oleander’s live 

streams of her 

painting sessions 

have gained her 

more than half a 

million followers on 

the platform.

erguson, Missouri, August 2016. A crowd of protesters 
mills about in the half-dark at the side of West Florissant 
Avenue, corralled by conflicting instructions from 
at least three megaphones. The wet Tarmac flashes 
red and blue with the light of police cars. “This is the 
second anniversary of Michael 
Brown’s killing,” a man informs us, 
his voice calm amid the squawk 
of radios from across the road. We 
look up to an orange light hovering 
overhead. “Is that a police drone, do 
you think? It’s a nice one whatever 
it is.” A lone candy-pink heart fl oats 
up the side of the screen.

“Listen, listen, listen. The police went 
this way. We need to be going this way,” 
calls a woman through a megaphone. 
“Get the kids out of the area. This ain’t 
no place for children,” shouts another. 
“It’s about to go down. It’s about to go 

down,” the crowd chants, louder and faster. The stream 
of hearts to the right of the screen intensifi es. The chant 
breaks and we move north up the road. Cars going in the 
opposite direction honk their horns in annoyance or support 
for the protest, it isn’t clear. There are handshakes and 
hugging. The cameraman jokes with a fellow protester.

Then, just behind, a thud as a car hits a protestor. Several 
screams. Spinning round, a white sedan is speeding away 
past a body rolling along the ground, quickly swarmed 
by others. As the initial wave of noise diminishes, the 
popping of gunfi re starts up. The camera rolls, spins and 
dives and we duck behind a car. Luckily, the shots hit no one. 

“Is this real?” A comment from @brennonW002 fl oats 
up the screen. “Can’t believe I’m watching this live.” 

Nor could Kayvon Beykpour, 27, creator of Periscope, 
the live-video-streaming app over which the footage was 
broadcast. “We’re still fi guring out if the gunfi re came from 
police or pedestrians,” he tells WIRED later. “I’ve watched a 
lot of things on Periscope, but this struck me. It’s important 
that people have a tool to be able to share what’s happening, 
but sometimes that leads to stuff that’s hard to watch.”

He pauses. “On the fl ipside, there’s a tonne of fun content. 
Right after that broadcast in the app, there’s a stream from 
a busker called Clare Means. Last night she was playing her 
guitar on Santa Monica Pier. No more than 15 people were 
there, but she could press a button and there would be 100,000 
fans watching her. It’s a TV station at her fingertips.”

That unpredictability, that transition from gunfi re to 
guitar music, from a murder outside a strip club in Florida 

LIVE NOW! 
INFINITE
ENTERTAINMENT

Live streaming encourages 

a more authentic social-media 

personality than the polished 

YouTube video, making 

for fewer crossover stars 

and more breakthrough 

artists and entertainers. 
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to a hot-air balloon rising as the Sun sets in Australia. That 
constant, unedited, uncurated, unprepared stream of human 
existence is what happens when you give everyone video 
cameras and ask, “What are you looking at, right now?” 

It is, to use the word echoed almost without exception by 
everyone WIRED spoke to while researching this story, “raw”. 
It’s also, frequently, extremely boring. 

The arrival of the fi rst popular mobile live-streaming video 
app, Meerkat in February 2015, drew 700,000 users before the 
launch of Twitter-acquired Periscope a few months later. That 
ended Meerkat’s brief moment in the spotlight as Periscope 
collected a million sign-ups in its fi rst ten days. Facebook’s 
roll-out of live broadcast capacity to its app, beginning in 
December 2015, brought another 1.5 billion people on stream. 
Add China, where an assortment of live-video-streaming apps 
estimated to pull in a further audience of 325 million, and 
you have a sizeable amount of the world’s population with 
the contents of an outside-broadcast truck in their pocket. 

The majority of these are not storm chasers, war corre-
spondents or comedians. More often than not, they are bored 
and sitting in their bedroom or getting stoned in their car. 
Ever since one of the world’s fi rst internet live-streamers, 
Jennifer Kaye Ringley, now 40, drew millions to an uncen-
sored black-and-white image feed of her college dorm room 
at jennicam.org, live streaming has been dominated not by 
drama, but by the compelling mundanity of everyday life.

“This will replace television as we know it, because this is 
really all people want,” declared The Late Show host David 
Letterman in 1998, following an interview with Ringley. 

It hasn’t – yet. The Late Show continues on broadcast 
television, albeit with Letterman substituted by Stephen 
Colbert since 2015. Ringley herself disappeared from 
the internet in 2003, but by then the thrill of a grainy, 
candid glimpse into someone else’s bedroom was drowned 
out amid the explosion of other internet content. It was 
still too difficult for the broadcaster, too slow and 
passive for the viewer, and too soon for the technology.

‘ That’s what separates this from 
traditional media, where you 
can’t get that instant feedback. 
In Periscope, the viewers are 
creating the content with me’

At 6pm on Saturday, 30 July, WIRED joins Dodger, aka 
Brooke Leigh Lawson, and more than 7,000 others for 
morning coffee. Swinging around in an enormous, 
black-leather desk chair, Lawson, 29, is a relentlessly 
energetic host, whether discussing deodorant supply 
at gaming conventions or giving the shorter person’s 
take on hugging etiquette: “Your face is always going 
to be at armpit level – just accept it.” Every 30 seconds 
she peers down at the live chat feed, blinking through 
big, Professor Trelawney-style glasses, until she sees 
something that grabs her interest and she’s off again.   

“The chat feed is such a huge part of live streaming,” she 
explains later, over a less crowded Skype call. “You’re 
constantly interacting with people and you can adapt. I 
feel like I’ve gotten a lot closer to my community as a result.” 

A gaming YouTuber since 2010 with more than 800,000 
followers, she recently moved to the gaming-centred 
live-streaming platform Twitch for her Saturday Morning 
Dooger chat show, which broadcasts her live playthroughs 
of computer games. “I’ve become a full-time streamer,” she 
says. “I was a bit anxious at fi rst, because if you do something 
dumb you can’t take it back, but it wound up being really fun.” 

Every month, Twitch’s 1.7 million-plus broadcasters collec-
tively stream just under 460,000 years’ worth of video to an 
audience of more than 100 million, putting the platform’s 
$970 million (£740m) acquisition by Amazon in August 
2014 into context. It’s not just gaming; there are channels 
dedicated to watching people create artwork, or eat their 
dinner – a nod to the South Korean trend of “social eating”, 
explains Twitch CEO Emmett Shear, 33. But YouTube has 
allowed anyone to live stream since the end of 2011. Why 



WITNESS 

To reveal the 

evictions and 

police violence in 

Rio for the 2016 

Olympics, human-

rights organisation 

Witness worked 

with activists to 

compile a narrative 

from various 

live streams. 

DIAMOND 

REYNOLDS 

In 2015, a live 

stream of Reynolds’ 

boyfriend’s last 

moments following 

his shooting by 

a police offi cer 

galvanised debate 

around police 

brutality against 

black men.

TURKISH COUP 

ATTEMPT 

While soldiers 

stormed media 

outlets during 

the July 2016 

attempted coup, 

citizens used 

Facebook Live and 

Periscope to show 

public opposition 

to military control.

LIVE NOW!
CITIZEN 
JOURNALISM

The smartphone camera has 

decentralised control of news 

reporting, but mobile live-

streaming gives anyone the 

power to capture events missed 

by mainstream media and 

provide alternative narratives.

THE DALLAS 

SNIPER ATTACK

In July 2016, during 

a sniper assault 

at a Black Lives 

Matter protest in 

Dallas, Michael 

Kevin Bautista live-

streamed police 

offi cers hiding, 

and the gunfi re 

that followed.

BUILDING 

COLLAPSE 

When a building 

collapsed in New 

York City in March 

2015, Andrew 

Steinthal, working 

nearby, live-

streamed 

the fi re and smoke 

still billowing 

from the rubble.

involved a two-minute spree running 
a ro u n d  A s d a  b u y i n g  w h a te v e r 
commenters requested. “Whenever 
I create content on Periscope it has to 
be as interactive as possible,” he says. 
“That’s what separates this from tradi-
tional media, or even YouTube, where 
you can’t get that instant feedback. 
In Periscope, however, the viewers 
are creating the content with me.”

There are many familiar faces on Twitch, as it’s a natural 
transition for members of the online-gaming community, 
but YouTube personalities – familiar with the ability to 
polish and perfect – have not found it so easy. “Your Zoellas 
and Joe Suggses have had a crack at live, but it’s a diff erent 
skill set and they haven’t stuck with it,” explains Pettitt.

That skill set involves more than multitasking and a quick 
wit. In perfect obedience to the universal law of internet 
chatrooms, live comments inevitably gravitate towards 
abuse, aggression and deliberate off ence. The diff erence: 
thousands of people are staring at your face, watching your 
expression, as someone calls you ugly, insults your abilities, 
your gender or your race, or demands you take your top off . 

“Moderating in real time is extremely challenging,” 
explains Beykpour. “We have thousands of simultaneous 
broadcasts every second, so it’s just not possible.” 

Facebook Live, Periscope and Twitch have all had some 
success by distributing responsibility to the broadcaster 
and the community. “We don’t want to be policing comments, 
and frankly it’s not feasible,” Beykpour says. “So we’ve 
developed a jury-based moderation system allowing 
viewers to vote on whether a comment is acceptable.”

Nor is there any pacifying the hordes with scheduled 
posts while you take a break from living life online. 
When WIRED asks Pettitt if it ever gets overwhelming, 
he reacts visibly. “The pressure can be intense. I’ve got 
followers, who, if I don’t Scope for a day or two, will 
be messaging me like, ‘Are you OK? What’s happened!?’”

On Twitch, they’ll just leave. “It’s out of sight, out of mind,” 
Lawson says. “I can take a few days off , but my subscriber 
numbers will go down. That’s the obsessive feeling that we 
all have – if I’m out having fun, then I’m losing followers.” 

start now? And why, with such a large YouTube following 
already established, would talent move to Twitch to do it? 

For Lawson, it’s the immediate interaction with her 
followers – something she says YouTube’s live-stream service 
failed to deliver – and simple economics. Around 70 to 80 
per cent of her earnings now come through Twitch, largely 
in the form of channel subscriptions. “YouTube used to 
be my income, but the ad revenue has just kept dropping.” 

With Periscope the importance placed on facilitating that 
immediate interaction is manifest in the comment boxes 
plastered directly over two-thirds of the video stream itself. 
“Our key focus was changing the interaction model so that 
it’s not just me passively watching the video, like in every 
previous live-streaming platform,” Beykpour says. “The 
problem was latency. At 30 to 60 seconds you couldn’t really 
have interaction, but now we’ve brought that down I can be 
like, ‘Hey, show me round the neighbourhood. What’s that 
noise you just heard?’ It becomes closer to a conversation.”

Alex Pettitt, 24, recognised the potential immedi-
ately. Now claiming more than a quarter of a million 
followers and having left his job to work independently 
as a live-streaming consultant, his fi rst successful Scope 
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5. 

anchor explaining events from the sidelines, or the local 
resident who got caught up in the centre of the chaos?

As far as Cenk Uygur, the founder of progressive-left 
political talk show, The Young Turks, is concerned, if news 
agencies lose out to the citizen journalists, they have only 
themselves to blame. “The TV audience is crying out for 
outsider perspectives, but almost every news station is 
obsessed with insiders,” he explains. “Ninety-nine per cent 
of news viewers are not insiders, but no one has been doing 
video news from their perspective.” 

That, he claims, handed his news 
startup a huge opportunity. Since 
launching on YouTube in 2005, Uyger’s 
LA-based The Young Turks has accumu-
lated three million subscribers and 
grown into a multi-channel digital 
network, building towards 24-hour live 
streaming. “At the moment, we beat 
CNN in online viewers,” he says. “I want 
to beat them in all platforms all over 
the world, and given the size and age of 
our audience and theirs, you’d be disap-
pointed if we didn’t accomplish that.”

When major news breaks, he’ll jump 
straight on to Facebook Live in a T-shirt 
to give his immediate, unrehearsed 
reaction. Indeed, you’ll struggle to fi nd 
a picture of him in a tie at all.

“In TV news they think they have to 
be dispassionate, but I think passionate 
beats dispassionate every time,” he 
says. “We’ve taken the teleprompter 
away so we hear what it is a person 
actually wants to say, rather than just an 
actor reading what they’ve been told.”

The Young Turks shows how traditional news organisa-
tions will also have to reinvent their approach to connect 
with an audience amid. There’s still a role for expertise, 
believes Uygur, but there’s a demand for more authenticity, 
more openness to unpredictability and less distance. 

“The mainstream media still wants everything perfectly 
choreographed, which comes off as fake,” he says. “The 
only reason it’s worked until now is they’ve had a billion-
dollar advantage and controlled the infrastructure of 
television. The audience doesn’t expect perfection – they 
just care that you care what you’re talking about. That’s 
why we’re connecting with our audience and they aren’t.”

It’s July 16, 2016 and, as an attempted military coup 
sweeps across Turkey, Beykpour is where he’d longed 
to be three years earlier. Deep within a crowd of red-
flag-waving anti-coup protestors gathering in Gezi 
Park, Istanbul. Inside Ankara’s monumental parliament 
building surrounded by politicians shouting defi ance 
to the imposition of military control as air strikes 
shudder around them. And crouched behind the sofa 
of an Istanbul apartment as the deafening roar 
of an F-16 fighter jet crashes through the building.  
 
In 2013, protestors were calling not for the preservation 
of Prime Minister Erdoğan’s government, but for his 
abdication, and Beykpour, due to visit Istanbul, found himself 
wishing for a teleportation device. “I remember thinking, 
‘I want to see what’s happening on this specifi c street right 
now, because that’s where my hotel is,’” he says. “What if 
I could just rent someone’s eyes and ears for a couple of 
minutes as they walk around and see what it’s actually like?” 

In 2016, as the coup attempt spread, news outlets found 
themselves scooped by citizens on the ground. Then, as 
pro-coup soldiers stormed the country’s major media 
headquarters, journalists turned to live-streaming apps, 
with general manager at CNN Türk, Erdoğan Aktaş, 
streaming the fi ghting inside the building via Facebook 
Live – even when the station’s TV broadcast was shut down.   
It’s not the only time those with traditional mass-media 
platforms have used their phones instead. Facebook’s 

‘If I don’t Scope for a day or two, my 
followers will be like: “Are you OK?”’

director of product, Fidji Simo, points to the 80 media 
outlets that live-streamed a man climbing Trump Tower 
in August 2016 to more than 14 million Facebook viewers. 

The establishment – be it journalists, politicians or 
even police offi  cers – are just as free to take advantage 
of live streaming’s fl exibility as activists and protestors. 
The question is, when the next revolution, terrorist 
attack or natural disaster hits and you upload a panop-
ticon from your phone, will you join the mainstream news 

Back on West Florrisant Avenue, the cameraman tries to 
make sense of the confusion. “A young black man was hit 
by a car,” he says. “Then there were shots fi red.” The video 
is lauded on Twitter as showing the violence of the Black 
Lives Matter movement – and as a clash between peaceful 
protestors and police. “The car accident was unfortunate 
and the shooting was not by anyone I’ve seen at a Black 
Lives Matter protest,” says Alan Baker (not his real 
name) who shares march footage as @MovementLens.



arlos Gonzalez, 26, looks into the camera lens. “If I 
didn’t think I’d get in trouble with the law, I’d Periscope 
everything,” he says, before twisting a silver pistol round 
to show his friend, Damon Batson, 29, in the driver’s seat .
“Prove it’s real,” the comments flood up the screen. 
Batson rolls down the window and fi res a shot into the 
Sacramento night. They drive on through the city towards 
the house of Batson’s girlfriend who has, apparently, 
been sleeping with another man. It seems there’s no one 
home and, after a half-hearted attempt at a break-in, 
they return back to Gonzalez’s, where he settles for a 
panning shot across his marijuana plants. 

The video is more than enough evidence for the pair’s 
arrest on suspicion of an assortment of controlled-
substance and firearms violations – but not until the 
next morning. Despite the proof that they were armed, 
made a clear statement of intent and continued streaming 
for more than an hour, not a single viewer, as far as the 
Sacramento Police Department could tell, saw fi t to call 
the police while they were live. Several, however, instead 
chose to encourage Gonzalez and Batson on. 

This goes beyond Gregory’s concern about loss of empathy, 
to a loss of connection with reality itself. “It’s a well-known 
phenomenon in military psychology that it’s easier for a sniper 
to kill at a distance than up close,” explains Mary Aiken, a 
forensic cyber-psychologist. “With computer-mediated 
communication, consequence and accountability are being 

lost in translation. This line between 
what is real and what is entertainment 
is becoming increasingly blurred.”

Combine that with the phenomenon 
of online disinhibition, a desire for 
attention and the instant feedback 
loop between audience likes and broad-
caster actions – the request to fi re the 
gun, the shot, the wave of hearts in 
response – and live streaming becomes 
not just the advertisement of criminal 
intent, but also the amplifi cation of it. 

He now realises the decision to stream or record is a 
complex one. Streaming is an eff ective tool to show what 
a protest is like, but it’s also an easy way to lose control of 
a narrative. This happened in Ferguson where one dramatic 
live stream drew attention away from the message of the 
protest itself: the remembrance of Michael Brown, shot 
by police offi  cer Darren Wilson exactly two years earlier. 

For activists, live streaming is also an inverted surveil-
lance network. “This is the next step in accountability,” Baker 
says. “Take a look at Philando Castile [a black man whose 
shooting by a police offi  cer at a traffi  c stop was streamed 
through Facebook Live by his girlfriend Diamond Reynolds]. 
If not for a live stream, that woman’s phone could have been 
taken by police and wiped clean, removing all evidence of 
police misconduct. His name would have been smeared and 
forgotten if she hadn’t pointed a camera in his direction.”

The Castile case has also been on 
the mind of Sam Gregory, programme 
director at human-rights organisation 
Witness, as he speaks to WIRED from 
Rio de Janeiro. He set up a pilot project 
with local activists to live-stream 
forced evictions surrounding the 
2016 Olympics. Many things are on his 
mind: how to enable the protection 
of identities in a live stream; how 
to provide context to the chaos; 
how to introduce lawyers into a stream 
to provide live legal assistance to 
activists; and how to turn us all from 
passive observers into active witnesses.

“A lot of human-rights work is in 
dealing with abuses afterwards. One of 
my colleagues started thinking about 
this and said, ‘You mean we could change 
the course of events, as they happen?’’’

But what about when there’s a new 
Philando Castile or human-rights abuse 
every day? “There are tens of thousands 
of videos from Syria showing horrible 

things and no one pays any attention,” Gregory says. “People 
feel like the world is full of miserable experiences that they 
can’t do anything about. There’s an emotional exhaustion in 
engaging with other people’s pain. So how do we go beyond 
these intense moments and bring them into a narrative, 
not just of struggle, but also a feeling that you’ve walked 
alongside someone to build solidarity and lead to actions that 
are meaningful for those on the front lines facing injustice?”



 The tastemakers 149

As the lawyer of Marina Lonina – an Ohio teenager accused 
of live-streaming the rape of a friend, laughing as she did 
so – claimed, she got “caught up in the likes”.

Assistant chief constable Richard Berry, data commu-
nications lead for the UK’s National Police Chief ’s 
Council, is hoping that, as much as an advertisement of a 
crime, live-streaming may also provide more oppor-
tunity to prevent it. “There can be forewarning with these 
events,” he says. “I’d just make a plea for the public to 
notify us so at least we can try to intervene.”

There have already been cases where, rather than 
encouraging a crime to take place, a Periscope audience 
has actually helped prevent harm. In October 2015, when 
Florida’s Whitney Beall Periscoped her journey back 
to her house under the title, “Driving home drunk. 
Entertainment please!!!”, viewers alerted the police who 
were able to download the app and locate her – just as she 
was driving into a kerb with a fl at tyre.

More recently, in August 2016 in New York, a police offi  cer 
notifi ed colleagues in Wisconsin of a mentally disturbed 
individual live-streaming his intent to shoot an officer, 
allowing them to locate and disarm him without bloodshed. 

The police are experienced in responding fast to ongoing 
crime, Berry points out, and have already developed 
international strategies to take down live torture videos 
posted by gangs in the UK and hosted in the US. What’s 
lacking is co-operation from the live-video companies, 
better systems for live reporting, more international 
collaboration on rapid response and public assistance. 

“This will require that we rethink our approach to policing 
– it’ll need working through,” he says. “But we’ve yet to see 
criminality at scale, we’re just seeing occasional anecdotes. 
So the key message here is that we do have time to adjust.”

This is why many people WIRED interviewed for this 
story described live-streaming as “raw”. It’s the sponta-
neous, authentic goofi ness of Lawson’s unedited ramblings 
and Cenk Uygur stumbling over his words in sheer shock 
at the UK’s decision to exit the European Union. But it’s 
also the shocking reality of violent crime, police brutality 
and forced evictions of poor communities. Sometimes it’s 
the unpredictable collision of the two – as when friends 
of 27-year-old TJ Williams joined him listening to music 
in his car in Norfolk, Virginia, via Facebook Live, only to 
find themselves plunged into an active shooting as an 
off -screen assailant fi red on the vehicle, leaving friends 
or family staring at a black screen for 25 minutes, posting 
increasingly distressed comments, as they listen to a 
bleeping alarm ring out until the battery dies.

Live-streaming empowers and implicates the viewer in 
a way a traditional recording cannot. It’s the sheer magic 
of telling Roger Federer to bend down, in front of a crowd 

of thousands, to give you a close-up of 
the grass on Wimbledon’s centre court 
and having him do just that. But it’s also 
the anonymous goading of a desperate 
person towards suicide, without regard 
for the impact of the words, or watching 
that suicide, or a rape, or a murder, both 
right before your eyes and thousands of 
kilometres away, and feeling powerless 
to stop it. At its best it’s pure, honest joy 
and at its worst it’s sadistic voyeurism. 
The diff erence is that it’s unmediated 
and it’s live – and we are all involved.  

Kathryn Nave is a contributing 
editor to WIRED
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C A R G O

W H I T E

The tip-off was vague: a tugboat may be 
smuggling cocaine. Thus began a race against 
time to locate, board and hold one vessel out 
of 50,000. Could a specialist squad fi nd the 
record £500m haul before the clock ran out?

By Greg Williams

Portrait photography: Greg White



MV Hamal impounded in an undisclosed location, 2016



a burly, fast-talking senior investi-
gator for the UK’s National Crime 
Agency (NCA), was at work one 
Tuesday afternoon in April 2015 
when a colleague passed on a piece 
of intriguing information. 

The French customs agency, La 
Direction Nationale du Renseignement 
et des Enquêtes Douanières (DNRED), 
had received a tip-off that had been 
communicated to UK authorities: a 
tugboat with a Turkish crew en route 
from Cape Verde was somewhere off  the 
west coast of the British Isles heading 
towards Scotland. It was believed to 
be carrying a shipment of cocaine. The 
information was accompanied by a 
photo of a tugboat named the MV Hamal 
(pictured previous page) and details 
of the vessel’s size, weight and colour. 

Like most tugs which operate in busy 
port areas, the Hamal was painted 
to be visible: its hull was red and its 
bridge white. With its green deck, the 
vessel had the appearance of a jaunty 
character from a children’s book. 
An average boat of its type moves at 
around eight knots, which is roughly 
15kph, meaning that the area that 
needed to be searched in order to fi nd 
the Hamal was, potentially, hundreds 
of square kilometres. There was a 
window of opportunity to find it of 
two, or perhaps three days. 

“What we’re looking for is a needle 
in a haystack,” McGowan says 16 
months later. “We want to find this 
35-metre ship – albeit it’s bright red – 
somewhere out in the Atlantic Ocean.”

Normally a vessel is identifi ed by its 
Automatic Identifi cation System (AIS), 
the tracking protocol that exchanges 
data with other vessels and shore-based 
agencies. “It reveals the MMSI number 
– Maritime Mobile Service Identity – 
which shows your navigational status, 
so whether you’re at anchor, aground 
or underway, your speed, position, 

course over the ground, true heading, 
International Maritime Organization 
(IMO) ship identification number, 
radio call sign, name of the ship, type 
of ship, draught of the ship, your desti-
nation and your ETA,” says Captain 
Nathan Mills, a master mariner and an 
expert on navigation systems.

“It’s part of maritime law that a vessel 
of that size should always have it turned 
on – it’s a safety and security issue; other 
ships know where it is in the sea. And if 
anything goes horribly wrong, we know 
where to look,” says McGowan, 56, who 
is based at the Scottish Crime Campus, 
a purpose-built, multi-agency facility, 
32km east of Glasgow. “The Hamal had 
it turned off , which we would see as their 
plan to avoid detection.”

The weather wasn’t helping the 
agencies involved in the hunt. April 
2015 was unusually dry across the 
UK. On the 21st,  when the NCA 
started looking for the Hamal, high 
pressure meant that the majority of the 
country was cloud-free – except for the 
north-west of Scotland, which is where 
McGowan initially assumed any inter-
ception of the vessel would take place. 

On the 22nd, Chris Pratt, a lieutenant 
commander at the National Maritime 
Information Centre in Portsmouth, 
attended a briefing at which he also 
learned about the Hamal. With four 
decades of service under his belt, Pratt’s 
role was to deploy Border Force cutters, 
the vessels that protect the UK’s coasts. 
He returned to his offi  ce and plotted 
where the Hamal might be according to 
intelligence he had regarding the boat’s 
position at 9.30am the previous day.

Pratt had marked a series of arcs 
on an Admiralty chart. Accordingly, 
a Border Force spotter plane capable 

of fl ying beneath the clouds was sent 
to sweep the four locations where the 
vessel might break through to the North 
Sea. At 5pm on the 22nd, the plane 
identifi ed a boat that it thought was 
likely to be the Hamal, but with just 
a photo of the tugboat, the crew was 
unable to make a positive identifi cation.

The frigate HMS Somerset had also 
joined the search on the 21st. The 
Duke-class warship is designed to 
hunt for submarines. It followed the 
vessel identifi ed by the spotter plane 
throughout the night of the 22nd as 
it passed over the northern tip of 
the UK and into the Pentland Firth, 
a potentially treacherous strait with 
powerful tidal fl ows. However, with no 
AIS, the Somerset too was also unable 
to provide defi nite confi rmation about 
the identity of the tug. Meanwhile, a 
Border Force cutter, Valiant, was 
progressing north up the east coast 
of the UK to be part of a potential 
boarding of the Hamal, spending the 
night in Peterhead in order to refuel 
and for its crew to rest.

Then, at around 9.30am on the 
morning of Thursday 23, the crew of 
the Somerset noticed there had been 
a change: the AIS of the vessel they 
had been tracking had been switched 
on. It was the Hamal. Investigators 
are unclear why its captain had 
switched it on, but it’s possible that 
the boat had spotted the Somerset 
and made the decision to comply 
with maritime law in the hope of 
defl ecting suspicion.

McGowan was nearly a day into 
co-ordinating the hunt and had 
dispatched one of his senior investi-
gators, Alan Carruthers, a tall, taciturn 
man who has been a Customs & Excise 

J O H N  M C G O W A N , 

MV Hamal’s 
3,200-kilogram 
cargo of 
cocaine had a 
street value 
of £512 million
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National Crime Agency senior investigator John McGowan: “What we’re looking for is a needle in a haystack”



investigator since the 80s, to Stornaway 
in the Outer Hebrides. Here he was 
collected by a Royal Navy helicopter 
at around 6pm on the 22nd and taken 
aboard the Somerset. If narcotics 
were found on the Hamal, it would 
be important to have an NCA officer 
with experience in Scottish law on 
board, as the crew of the tug would 
be prosecuted north of the border.

Pratt calculated that the Somerset 
and Valiant – which was progressing up 
the east coast – would be in a position 
to intercept the Hamal at around 10am 
on the 23rd. “At that point we didn’t 
know if the cutter was going to make it 
to a rendezvous,” Carruthers says. And 
there was a further hurdle to overcome: 
the tug was registered in Tanzania. 
For British authorities to board, 
they needed the permission of the 
attorney general in Dodoma.

At 11am, when the Valiant  and 
Somerset were 160km east of Aberdeen, 
permission was received from the 
Tanzanian government to intercept 
the tug under Article 17 of the Vienna 
Convention “against Illicit Traffic 
in Narcotic Drugs and Psychotropic 
Substances”. The commanders of the 
Somerset and Valiant were given the 
go-ahead and McGowan informed 
Carruthers that he had the necessary 
authority to detain the Hamal.

“When we were about an hour from 
the Hamal, we boarded the RIBs,” 
Carruthers says, referring to the 
lightweight, high-performance rigid-
infl atable boats that were manned by 
members of the Royal Navy, Border 
Force and NCA. “Two RIBs from the 
frigate, a RIB from the cutter and we 
steamed towards the vessel.” The RIBs 
approached the Hamal from its stern. 
When they were around 200 metres 
from the tug, the commander of the 
Valiant radioed the vessel to stop. 
Its captain obeyed. At 11.17am the 
RIBs pulled up on both sides of 
the Hamal and the boarding party 
clambered on to the stern. “The North 
Sea in April can be fun, but it was 
quite calm, which made the boarding 
a lot easier,” Carruthers says.

There was no resistance from the 
crew. Carruthers, Martin Pownall from 
Border Force Maritime Command 
and another Border Force officer 
climbed up to the wheelhouse and 
identified Mumin Sahin, 46, as the 
captain and Emin Ozmen, 49, as his 
fi rst offi  cer. According to Carruthers, 
Sahin was calm and followed instruc-
tions. (“What else are they going to 
do? They’ve got a frigate looking at 
them. They don’t have an awful lot 
of options.”) He was asked standard 

questions for the master of any vessel: 
the Hamal’s last port of call, its 
destination and to identify the crew. 
There were seven other men, aged 
between 26 and 63. Sahin provided 
passports for all those on board. 

The captain was advised that the 
vessel was now under the control of 
Border Force. The rest of the crew was 
moved to the mess by offi  cers from the 
Valiant and informed that they were 
detained under the Criminal Justice 
(International Co-operation) Act, which 
authorised UK authorities to apprehend 
the crew in international waters. The 
vessel was then piloted westwards 
towards Aberdeen, a journey of around 
14 hours. At 11pm on the night of the 
23rd – 19km off  the Scottish coast and 
therefore in UK territorial waters – 

Carruthers individually detained each 
of the crew members. Under Scottish 
law, this gave the authorities 12 hours 
to charge the men, although it was 
possible to obtain a 12-hour extension.

The custody clock was ticking.
The Hamal arrived in Aberdeen at 

around 1am on Friday 24, just over 14 
hours after it had been boarded. During 
the passage to port a number of items 
had been recovered by Carruthers and 
others who had searched the wheel-
house and elsewhere. These included 
the ship’s log and other documentation, 
a satellite phone, and a camera which 
was found in a cabin. “We were picking 
up documents, charts and equipment,” 
Carruthers says. “But at that stage 
you don’t know for sure the relevance of 
anything that you’ve lifted up.”

The National 
Deep Rummage 
Team on 
board their 
training vessel 
in Liverpool, 
October 2016



In Gartcosh, some 200km to the 
south-west, McGowan was able to 
refl ect on a successful coming together 
of a highly complex, international, 
multi-agency operation that had 
been conducted at extremely short 
notice. But, far from feeling satisfi ed, 
McGowan, who had been sleeping in 
the offi  ce, was feeling the pressure.

“My 24 hours were up at around 
11pm on Friday. I had to charge them, 
or release them,” McGowan says.

And there was one key element 
that had eluded the Border Force and 
NCA offi  cers who had conducted the 
“surface search” of the vessel as it 
was brought into Aberdeen: they had 
yet to fi nd any evidence of narcotics.

The Hamal was secured and the 
crew transferred to a police detention 

While they were being interviewed by 
NCA offi  cers, the Turkish sailors were 
unaware that there was a new crew on 
board the Hamal: a group of elite Border 
Force investigators who had arrived in 
Aberdeen early that morning and are 
known to be world experts in fi nding 
contraband – guns, alcohol, pornog-
raphy, cigarettes, narcotics and people 
– concealed on commercial vessels.

If anyone could fi nd the cocaine, it 
would be the specialists of the National 
Deep Rummage Team (NDRT).

centre in Kittybrewster, Aberdeen. 
They were interviewed the following 
morning by NCA offi  cers; some of the 
men chose not to respond to questions, 
others gave mixed responses. Ozmen 
made no mention of South America 
when asked about the route of the 
vessel. However, two of the inter-
viewees informed investigators that 
they had been in Guyana.

“At no point did any of them admit any 
involvement with drugs, and indicated 
either that they were against drugs or 
genuine surprise – ‘If you fi nd any drugs, 
I’ll be as surprised as you are,’ that kind 
of thing,” says Pauline Henderson, the 
procurator fi scal depute in the Scottish 
Crown Office. Sitting in a meeting 
room in Gartcosh, she speaks with 
the crisp expertise of her profession.

The construction of seafaring vessels 
is a complex and high-stakes under-
taking. Ships are subject to enormous 
forces; the fore-end – or front 25 per 
cent of a ship – absorbs a pounding 
that few man-made objects must 
endure, slamming into the waves on 
high seas that can routinely be more 
than six metres in height. All vessels 
must contend with constantly dynamic 
conditions: the area below the hull 
endures potent hydrodynamic forces 
which create a constant, rolling motion 
that challenges the ship’s stability.

In order for a vessel not to buckle 
at sea, it’s built with a complex super-
structure of pillars, girders, stiff eners, 
frames and metal plates that are welded 
together. The innards of the vessel – 
the large tanks needed for fuel, oil or 
ballast; the pump rooms and engine 
rooms; the so-called “peak tanks” that 
are necessary for stability; the boiler 
and up-take; store rooms and chambers 
for the steering gear; the chain locker 
for the anchor – are intricate and 
sometimes esoteric, even on a relatively 
small vessel like the Hamal. These are 
all sites a case of handguns or a bale of 
marijuana could be secreted and moved 
from one port to another, undetected 
in the vast network of the 50,000-plus 
commercial vessels that transport the 
world’s goods from country to country.

The task of monitoring and securing 
maritime transportation is ever more 
testing because of the vast size of 
modern container ships. The largest, 
the 395-metre MSC Oscar, which was 
built by Daewoo in South Korea and 
began operating between China and 
northern Europe in January 2015, has 
a deck area equivalent to four football 
pitches laid end-to-end. The uncer-
tainty of what lies below deck, allied 
to the porous nature of many ports, 
renders hidden, prohibited objects 
unknowable. Consequently, specialist 
teams are required in order to conduct 
expert inspections for contraband.

‘You’re looking 
for space – 
everything 
that’s been 
built has space 
in it, and that’s 
where you’re 
going to find 
a commodity’



Paul Tunney, head of the National Deep Rummage Team: “Having that clock ticking made life really hard”



The NDRT is recognised as a global 
expert in surveying vessels, a task 
that is often conducted in extremely 
hazardous conditions. There are units 
based in Southampton, Felixstowe, 
Immingham and Liverpool – the last 
of which also serves as a training 
academy led by an amenable Liver-
pudlian named Paul Tunney, who 
oversaw the search of the Hamal. 

The investigation began at 8.30am 
on the 24th, with the cutter crew 
working through the accommodation 
area while the Immingham-based 
NDRT team set to work in the engine 
room and the vessel’s tanks. Tunney, 
58, has a mop of grey hair and dark 
eyebrows. It’s apparent that he relishes 
a 40-year career spent thwarting the 
activities of global smuggling gangs. 
But the process of the search that 
day felt different than usual to the 
members of the team. Tunney and his 
deputy Colin Hill – a keen, trim man 
with grey hair and glasses who oversees 
the training of both the UK Deep 
Rummage team and those sent from 
France, Canada, Turkey and Australia, 
among others – describe their work 
as “like CSI in reverse”, meaning that 
they are making a minute examination 
of a space in anticipation of it being 
a crime scene – rather than after an 
event has occurred. Usually they rely on 
experience and instincts (where a vessel 
is coming from, its route, how its crew 
behaves when boarded) to decide which 
ships to rummage in. It’s unusual for 
them to be called by another authority 
and told that there is a strong proba-
bility of contraband being on board.

“You’re really looking for space – 
everything that’s been built has space in 
it and that’s where you’re going to fi nd 
a commodity,” Tunney says. Once, ships 
remained in port for days, but today 
the turnaround is quick: sometimes 
a vessel will be docked for just a few 
hours. NDRT offi  cers need to be able 
to make rapid assessments and strip 
down equipment and casings and 
reassemble them effi  ciently. 

While the crew of the cutter searched 
the surface of the ship – the cabins, 
bridge and storage areas – the NDRT 
officers, aware that there were only 
three hours on the initial custody clock 
– started examining what Carruthers 
describes as “the guts of the vessel”. 

Lee Butler, then 31, was one of seven 
offi  cers who had been detailed to search 
the forepeak store – the very point of 
the vessel, which is predominantly 
used, as its name suggests, for stowing 
items such as paint and rope – and the 
tanks. Often a search means officers 
putting themselves in danger. Members 

of Deep Rummage need to be able to 
move through the labyrinthine innards 
of a vessel, sometimes in darkness and 
wearing breathing equipment, looking 
for small clues. There hasn’t been a 
fatality in rummage since the 60s, a 
happy statistic that Tunney and Hill 
put down to training methods that 
were developed in the 80s. Typically, 
air contains around 21 per cent oxygen. 
A two per cent drop below this causes 
nausea, dizziness, loss of judgment 
and, eventually, unconsciousness; a two 
per cent increase, meanwhile, creates 
oxygen enrichment, which makes the 
atmosphere fl ammable.

Today, NDRT officers are only 
allowed to enter confined spaces 
with a self-rescue team as backup. 
They previously relied on the Fire 
Service for help, but this practice was 
imperfect – firefighters were often 
unable to get into the confi ned spaces 
that Rummage routinely operates in 
as offi  cers had an oxygen cylinder on 
their backs. Rummage works differ-
ently – the breathing apparatus worn 
by its offi  cers is supplied with air from 
a vehicle outside via an armoured cable 
which can support 900kg in weight 
that the offi  cers pull behind them. It 
provides 50 hours of breathable air. If 
this fails, there are backup cylinders 
that last for 40 minutes, and a further 
fall-back – officers strap a small 
cylinder containing 13 minutes of air 
to their leg. For every offi  cer inside a 
tank, three others act as support.

Usually on a ship, one or two of the 
tanks remain empty, yet those on the 
Hamal were full. One of them contained 
fresh water – yet Tunney had noticed 
supplies of bottled water elsewhere on 
the boat. The tanks were beneath the 
accommodation level, which was below 
the bridge. Entering the laundry room, 
towards the front of the Hamal, Butler 
and a colleague noticed chips of paint 
around the access area to the forepeak 
tank, a possible sign of disturbance. 
They removed the nuts that secured the 
lid and peered inside. The tank looked 
full and smelled of diesel. The container 
was supposed to hold seawater – which 
is used as ballast while at sea – but not 
usually at the level at which it appeared 
to be that afternoon in Aberdeen. 
Butler, who had inspected hundreds 
of tanks, was aware that contaminating 
water with oil or diesel could have been 
done to prevent a close inspection. In 
order to search the tank it would have 
to be emptied. And the adulterated 
liquid couldn’t be pumped straight 
out into the harbour – they needed 
to transfer it to another container, 
which would cause further delays.

“Having that clock ticking made life 
hard,” Tunney says. “Really hard.”

At 11am on Friday the initial 12-hour 
period was extended to 24 hours by 
a police inspector on the basis that 
the investigation merited more time. 
McGowan was scrambling to find a 
receiving tanker for the contaminated 
liquid. Twelve hours later, the crew of 
the Hamal would need to be charged or 
could walk free. “We had a very fraught 
Friday afternoon,” Carruthers says.

A road tanker arrived at around 
7.30pm and the team began to drain 
the forepeak tank. Once that was 
done, “mini gases” were lowered into 
the container to test the atmosphere. 
The alarms are standard issue for the 
offi  cers and must be worn at all times. 
Confined spaces are the most likely 
repositories of toxic air, but any unven-
tilated area could cause danger. “The 
alarm covers oxygen, methane, H2S 
[hydrogen sulphide], carbon monoxide 
and we have another one for fumigants, 
because some of the hulls get fumigated 
to stop bugs and snakes,” Tunney says.

Wearing breathing equipment, 
Butler climbed into the tank to make 
a visual inspection at 9.20pm. The 
walls of the tank were corroded and 
rusty; the chamber was just about large 
enough for two men. He moved his 
torch around in the gloom, searching 
for anything unusual. His curiosity 
was piqued by a number of pipes that 
had been cut, and there was a baffl  e, a 
strengthening plate with holes large 
enough for a person to pass through. 
It separated the tank into two sections 
that ran from the pointed part at the 
front of the Hamal to the bulkhead. 
The walls were uniformly red in colour 
but, as the beam of the torch crossed 
from one side to the other, the offi  cer 
noticed a slightly different shade. 
He looked more closely, trying to make 
out what it was he was looking at: 
a metal plate measuring around 50cm 
by 30cm had been welded facing 
rearward into the bulkhead on the 
starboard side of the vessel.

The boat’s plans were examined, 
but were inconclusive. There are many 
reasons why a plate might have been 
welded there, but the only way of elimi-
nating the container as a concealment 
was to find out what was behind it. 
Officers were concerned that there 
may be fuel on the other side, so using 
cutting gear – which would generate 
sparks – was deemed too dangerous.

By this time there were just a few 
minutes left on the custody clock. Butler 
climbed back into the tank with a drill 
and placed the bit against the steel plate. 
As it rotated, it sunk into the surface, 

By now, there 
were just a few 
minutes left 
on the custody 
clock. Butler 
climbed back 
into the tank 
with a drill and 
placed the 
bit against the 
steel plate



shavings dropping to the bottom. The 
offi  cer suddenly felt a release in pressure 
– the bit was on the other side. There 
were no sparks, no explosion.

Butler withdrew the drill.  He 
looked at the end of the bit and saw 
white powder. The tool was passed to 
colleagues on deck who conducted a 
“presumptive test” of the substance – 
analysis conducted in the fi eld before 
samples are sent to a laboratory for 
conclusive procedures. A sample of 
the white powder from the drill bit 
was placed in one of the cartridges 
used for testing. A solid line formed 
alongside that of the control line in 
the tube: it was positive for cocaine.

It  was 11.20pm on Friday 24. 
The custody clock had just timed out. 

they might have discovered cocaine on 
the Hamal, but it was unclear exactly 
how the narcotics had got there and 
how much of it there was on board. 
Specialist cutting equipment was 
required to puncture the thick steel 
walls of the tank. The Aberdeen Fire 
and Rescue Service was brought on 
board: its offi  cers had the necessary 
tools, but weren’t able to work inside 
the container. Space was tight and 
fire service oxygen tanks only last 
for 40 minutes. Rummage officers 
would be able to work for longer 
because of the continuous air supply 
from their support vehicle, which 
was parked on the quayside. It was 
decided that Butler and his colleague 
Mark Feasey, 55, would take the Fire 
Service equipment and cut the panel. 
They entered that tank at around 
9.50am, initially drilling holes to aid 
the electric saw. Conditions were 
cramped and the saw’s blades kept 
breaking; a horizontal cut was made, 
before incisions on the left and right 
hand side of the plating. 

“You couldn’t do it with a [blow] 
torch because there’s a chance of 
damaging what was on the other side 
and it was such a tight space,” Tunney 
says. “So they went in and were cutting 
away, going through blade after blade.”

After more than three hours of 
cutting, with plumes of cocaine now 
swirling around them where the saw 
had sliced through to the other side, it 
was decided that the metal plate had 
been pulled back enough to try using 
a Kevlar air bag – employed by the Fire 
Service to lift vehicles from victims – to 
force it back further. The air bag burst.

Throughout the afternoon of the 
25th, the two Rummage offi  cers worked 

centimetre-by-centimetre to create 
an incision large enough to access the 
cocaine in the void behind the tank. At 
around 9pm, after 12 hours of cutting 
and prising, Butler and Feasey had a 
view of what was beyond the plate: 
bales wrapped in white plastic.

The offi  cers returned the following 
morning, Sunday 26, and continued 
to work. Space was tight and the men 
had had little rest but, at around 1pm, 
they fi nally removed the metal plate. 
Before them were four white bales 
that were tightly packed together. 
The packages were so close-fitting 
that getting purchase in order to 
pull them out was fiendishly hard. 
Butler, Feasey and another officer 
alternated trying to prise one of 
the bales from the stack, ultimately 
realising that they needed to break it 
apart in order to create enough room 
to get a grip on others. Once the fi rst 
was removed and placed in an evidence 
bag, 11 other bales were painstakingly 
pulled from the hatch. The process 
was frustratingly slow. 

“It was on the Sunday that they 
said, ‘Look, something’s wrong here, 
it couldn’t have come in that way 
– it had to come in another way,’” 
Tunney says of the bales. “The same 
team decided then to fi nd out from the 
plans what was above that tank.” The 
layout on the accommodation level 
included cabins. In one, number seven, 
there was a large, upright medical 
cabinet. “One of the female officers 
noticed that the carpet was slightly 
missing and she could see a small bit 
of cement,” Tunney says.

At around 9pm that night, the 
cabinet was pulled to one side, 
revealing an area beneath that 
appeared to have been inexpertly but 
recently concreted. Using a hammer, 
the team chipped away at the grey 
surface of the covering; the offi  cers 
were able to see the outline of another 
lid, which had been sealed with mastic, 
and an oval-shaped access area just 
larger than shoulder width. Prizing 
open the covering, officers shone a 
torch into the darkness: there was a 
cavity not much wider than the entry 
point that ran laterally across the boat. 
Inside, tightly bound in white plastic 
secured with black ties, were multiple 
bales of cocaine stacked in two rows.

Butler and Feasey climbed into 
the tank using a rusty ladder, which 
was the only permanent access into 
the area. Their task was then to haul 
the bales of cocaine from the cramped 
space with the help of a rope and 
pulley. By around lunchtime on April 
28 there were 128 bales stacked in 

The drill – with 
white powder 
stuck on the bit 
– used to pierce 
the Hamal’s 
forepeak tank 

with the crew of the Hamal had 
concluded by the time the news of the 
discovery of the cocaine came through, 
but the crew had yet to be released 
from custody. As the Turks had all 
been detained individually while 
at sea, they had different start and 
finish times to their detention, 
meaning that some had timed out 
before being charged, but were 
detained under the Immigration Act 
as they had not been cleared by Border 
Force to enter the UK.

Any hopes Sahin and the others were 
harbouring about being released was 
extinguished at 1.29am on the 25th 
when the fi rst of the crew was cautioned 
and charged. Processing all nine of the 
men took two-and-a-half hours. They 
were accused of smuggling cocaine and 
being concerned with its supply.

Deep Rummage returned at 8.00am 
the following day with a clear mission: 
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plastic forensic bags on the quayside 
that had been lifted in a cargo net 
by a crane. The packages were later 
revealed to weigh 25kg each.

“We had to put the same two guys 
who’d been in the tank for two days 
in the hull for evidential purposes,” 
Tunney says. “They were under 
breathing apparatus for 29 hours.”

DC Jurgen Wahla, then 42, from 
the Organised Crime and Counter 
Terrorism unit, based in Portlethen, 
south of Aberdeen, was part of the team 
that prepared a report into the value of 
the drugs recovered from the Hamal. 
He appeared as a witness for the Crown 
during the trial, which started on April 
20, 2016, and ran for 12 weeks.

Forty-one of the 3,200 packages 
inside the bales – each weighing 
approximately a kilogram – were 
subjected to forensic analysis, which 
revealed a purity that ranged from 
58 to 74 per cent. Wahla puts this 
inconsistency down to the haphazard 
“bucket chemistry” of the organised 
crime groups who manufacture it in 
less-than-optimal conditions in the 
jungles of South America. Wahla 
estimated that, once it was sub-divided 
into one-gram deals, “It would have 
the potential to realise £512 million.”

It took three days to remove all of 
the bales. If it hadn’t dawned on them 
already, the Border Force, NCA and 
other agency offi  cers working on the 
case could then form a clear picture 
of what had been on the Hamal: the 
tugboat had been carrying a volume 
of cocaine slightly less than the 
entire quantity of class-A drugs that 
were seized in England and Wales 
throughout the whole of 2014. It was 
the largest seizure in UK history.

make a recommendation as to charges. 
The team spent weeks scrutinising the 
evidence that had been taken from the 
Hamal, including paperwork, logs, 
notebooks and a camera. Arguably 
the most crucial piece of evidence, 
the ship’s laptop, was analysed by a 
maritime data specialist. 

“The navigation software is the full 
journey that was recorded,” Henderson 
says. “The accused probably didn’t 
know it was recording it, as it was an 
automated function of the laptop. It 
took its own position every hour that 
the laptop was switched on. So we had 
14,000 plot positions. They did know 
that they had plotted certain waypoints 
for the journey, so we had waypoints 
from Tenerife up around the coast of 
Scotland, and to the fi nal point that we 
believe was their intended destination.”

The Hamal had weighed anchor on 
February 22, 2015, in Tuzla, a munic-
ipality in Istanbul, and informed the 
harbour master that it was to progress 
from Istanbul to Albania. The tug 
passed through the Dardanelles and 
into the Aegean; but instead of setting 
course for Albania, the boat headed 
west through the Mediterranean, 
exiting into the Atlantic through the 
Straits of Gibraltar, and charted a 
course to Tenerife, where it refuelled 
on March 8. The journey from Istanbul 
had taken two weeks. It took a similar 
amount of time to reach its next desti-
nation – Guyana, where it docked in 
the capital, Georgetown, on March 21.

Pirates occasionally target vessels 
moored in Georgetown, so boats are 
guarded by security personnel. The 
company contracted to protect the 
Hamal had been told that it would be 

in Georgetown for ten days. Five days 
later, the tug left unexpectedly and 
made its way back across the Atlantic.

After leaving port, the vessel steamed 
eastwards for 36 hours at a speed of 
around ten knots, before maintaining its 
position in the roiling ocean. The boat 
zig-zagged, as if it was under steam at 
some points and drifting with the tide 
during others. After a couple of days, 
it headed eastwards back to Tenerife.

Over the following days, the Hamal 
headed north up the west coast of 
Ireland towards the north of Scotland. 
On Monday April 20 at 8.57am, it 
received an email containing some 
co-ordinates. “Good morning,” it read, 
“the meeting is 87833058. Please inform 
us about your estimated arrival.”

A response was sent at 10.33am the 
same day: “Have a good day. It might 
be 24/04 at around 22:00. Greetings.”

At 9.30am on the 21st, the Hamal 
continued to steam north from its 
position 200km west of the island 
of Barra in the Outer Hebrides. 
Two months into its journey, the 
tug reached Pentland Firth, which 
separates the Orkney Islands from 
Caithness on the mainland, one of the 
busiest areas for shipping in the UK. 
The co-ordinates it had received on the 
20th had directed it to a rendezvous 
west of the German island of Sylt, close 
to the border with Denmark.

On the 23rd, a further email was sent 
from the Hamal, which had by then 
passed over the top of Scotland and 
was progressing in a south-easterly 
direction. “Have a good day,” the 
message, time-stamped at 10.05am, 
read. “Shall we make arrangements at 
ETA 17:00? Or shall we continue in this 

Analysis of 
the cocaine 
revealed a 
purity that 
ranged from 
58 to 74 per 
cent, which 
was put down 
to the ‘bucket 
chemistry’ 
of the crime 
groups who 
manufacture it 

Under a cabinet 
in a cabin was a 
patch of freshly 
laid concrete. 
Beneath that 
was a narrow, 
oval-shaped 
access panel. 
Under that: 128 
bales of cocaine

“You must never confuse the really 
large amount of drugs on a boat with 
overwhelming evidence,” says procu-
rator fi scal depute Pauline Henderson 
one overcast August morning, sitting 
in a conference room at Gartcosh. 
“Because the crucial point for the 
Crown to prove is knowledge… If a 
routine inspection had just gone on 
and walked through that boat, there’s 
nothing to indicate that there’s 3.2 
tonnes of cocaine on it. And if that’s 
true for anybody walking through the 
boat, it’s also true for the crew until you 
prove that it’s not true for the crew.”

The nine men on board the Hamal 
all claimed to be innocent. On May 11, 
2015, Henderson was allocated the case 
to build a narrative of the evidence and 



A Deep Rummage officer is lowered into a ship’s tank on a training drill, October 2016



Captain Mumin 
Sahin (top) 
and second 
captain Emin 
Ozmen 
received 22-
year and 
20-year 
sentences 
respectively

On a brisk, chilly morning in mid-
August, in Glasgow’s High Court of 
the Judiciary, a sandstone edifice 
with colonnades not far from the 
River Clyde, Sahin and Ozmen, both 
of whom maintain their innocence, 
were sentenced by the Honourable 
Lord Kinclaven. The convicted men 
were brought into the courtroom 
between two guards and listened 
gravely to the interpreters as the 
judge read the social-work reports 
that had been prepared about the two 
men. Kinclaven noted that neither had 
previous convictions and were “not at 
the top of the drugs hierarchy”, before 
adjourning the court to consider the 
sentences. At 10.11am he re-entered the 
wood-panelled courtroom. Sahin sat 
contemplating the verdict sombrely: 
he received two 22-year sentences, 
which are to be served concurrently. 
Ozmen raised his head and stared 
directly at the judge. He will serve 20 
years. The men were handcuff ed and 
led to the cells below. 

According to McGowan, Kiev 
Shipping, the registered owner of the 
Hamal, is “a brass plate company in the 
Marshall Islands in the Pacific.” The 
investigator isn’t convinced that it even 
exists, pointing out that any legitimate 
trading company that had one of its 
vessels seized by the authorities would 
have immediately despatched lawyers 
to repossess it. “We’re deafened by 
the silence,” McGowan says. “Nobody 
contacted us, there’s been no one 
coming forward saying ‘that’s my ship’.”

The Hamal is being stored at an 
undisclosed location until the defence 
and Crown agree that it is no longer 
required as part of any appeal that the 
convicted men might bring, then it will 
be disposed of by the Border Force. The 
panel that Butler drilled through turned 
out to have been a repair undertaken 
by the previous owners of the vessel. 

The other seven Hamal crew members 
have been repatriated to Turkey. Three 
men were acquitted during the 12-week 
trial; the jury returned verdicts of 
not proven on four others.

“Various other crew at interview 
gave explanations as to how they got 
the job,” Henderson says. “One said 
he met somebody in a casino, another 
said he saw an advert at the bus stop. 
The consistent position was that a 
man by the name of Ahmet Kurtulus 
gave them their job, and that he was 
some form of shipping broker. But 
that person, beyond their name and 
their details being in a lot of corre-
spondence, was never identifi ed.” 

Greg Williams is WIRED’s deputy editor 

Hamal’s route 
from February 
22 to April 22, 
2015, including 
fi ve nights 
in Georgetown, 
Guyana

way. We are in the position to open the 
device. Shall we open it now.” An hour 
later it was boarded by UK authorities.

The Crown based its case on the 
understanding that it is unlikely that 
the narcotics were on the Hamal when it 
left Istanbul in February the year before.

“Cocaine doesn’t  come from 
anywhere other than South America,” 
Henderson says. “It makes no sense 
to send your half-a-billion-pound 
cargo into the sea, to send it round the 
world back to where it came from.”

Both the deck log and engine log 
registered that the vessel had sailed 
from Tenerife in March and had dropped 
anchor in Dakar for approximately three 
weeks before sailing back to Tenerife. 
The deck log was signed off daily at 
the foot of every page by the captain.

“The engine log had a similar false 
record of the journey, and that’s fully 
completed by the chief engineer,” 
Henderson says. “Then we had another 
log which was to do with the running 
of the engine. This was indicative of 
the true journey because it showed the 
engines running all the time the vessel is 
travelling to Guyana, and it showed them 
being off  for the fi ve days they were in 
Georgetown. We have Sahin and Ozmen 
completing a log indicating they’re in 
one place, and we have photos of them 
in a bar in Guyana on the days they said 
they were off  the coast of Dakar.”

The Crown’s position was that the 
crew signed false logs because they 
were in Georgetown waiting to be given 
the details of the rendezvous to collect 
the drugs, and that it’s likely that the 
period the boat spent zig-zagging for 
two days off  the coast of Guyana was 
where the bales of cocaine were loaded. 
Henderson characterises the movement 

of the boat as “a very defi nite pattern 
that doesn’t match tidal patterns.”

As for the rest of the crew, the Crown 
relied on “baseline evidence”: the size 
of the boat; the width of the corridors; 
the size of the concealment and the 
number of bales; the fact that the size 
of the bales means that only one package 
could pass along the corridor at any 
time; the location of the cabins where 
the crew slept; the route that needed to 
be taken to move the drugs through the 
vessel; and the location of the entrance 
of the concealment.

“By implication, 128 bales came 
one at a time through this corridor,” 
Henderson says. “If you were on that 
boat, you saw it happen.”

Investigators recovered 22 emails 
in Turkish from a satellite phone. Two 
separate email addresses – a Yahoo! 
and a Gmail account – were used; both 
indicated that they were from an entity 
called Kiev Shipping.

Henderson deduced that the eight-
digit number – 87833058 – sent on April 
20 was, in fact, co-ordinates that had 
been altered using a rudimentary code, 
involving subtracting three numbers. 
Notes found on the boat showed that 
conversion to longitude and latitude 
being made on paper. It matched the 
co-ordinates of a marking on a chart that 
was found on the vessel; a plot position 
with a circle and a cross through it, just 
off  the coast of Germany.

The method of concealing the co-
ordinates was “a ridiculously simple-
minded code,” according to Toby Bailey, 
a mathematics professor at Edinburgh 
University who appeared at the trial as 
an expert witness. “The whole situation 
would be understood in a couple 
of minutes by a bright 12-year-old.”





Her organisation invented the internet. 
It gave us the self-driving car. And now DARPA’s boss 
sees us crossing a new technological frontier…

Arati Prabhakar, director of the US 

Defense Advanced Research 

Projects Agency, photographed for 

WIRED at DARPA HQ, Virginia
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…one in which humans merge with machines 



eter Sorger and Ben Gyori are brainstorming with a 
computer in a laboratory at Harvard Medical School. 
Their goal is to fi gure out why a powerful melanoma drug 
stops helping patients after a few months. But if their 
approach to human-computer collaboration is successful, 
it could generate a new approach to fundamentally under-
standing complexities that may change not only how 
cancer patients are treated, but also how innovation and 
discovery are pursued in countless other domains.

At the heart of their challenge is the crazily complicated 
hairball of activity going on inside a cancer cell – or in any 
cell. Untold thousands of interacting biochemical processes, 
constantly morphing, depending on which genes are most 
active and what’s going on around them. Sorger and Gyori 
know from studies of cells taken from treated patients that 
the melanoma drug’s loss of effi  cacy over time correlates 
with increased activity of two genes. But with so many 
factors directly or indirectly aff ecting those genes, and only 
a relatively crude model of those global interactions 
available, it’s impossible to determine which actors in the 
cell they might want to target with additional drugs.

That’s where the team’s novel computer system comes 
in. All Sorger and Gyori have to do is type in a new idea 
they have about the interactions among three proteins, 
based on a mix of clinical evidence, their deep scientifi c 
expertise, and good old human intuition. The system 
instantly considers the team’s thinking and generates 
hundreds of new differential equations, enriching and 
improving its previous analytical model of the myriad 
activities inside drug-treated cells. And then it spits out 
new results. These don’t predict all the relevant observa-
tions from tumour cells, but it gives the researchers another 
idea involving two more proteins – which they shoot back 
on their keyboard. The computer churns and responds 
with a new round of analysis, producing a model that, it 

turns out, predicts exactly what 
happens in patients and offers new 
clues about how to prevent some cases 
of melanoma recurrence.

In a sense, Sorger and Gyori do what 
scientists have done for centuries with 
one another: engage in ideation and a 
series of what-ifs. But in this case, their 
intellectual partner is a machine that 
builds, stores, computes and iterates 
on all those hundreds of equations and 
connections. The combination of 
insights from the researchers and their 
computer creates a model that does 
not simply document correlations – 
“When you see more of this, you’ll 
likely see more of that” – but rather 
starts to unveil the all-important 
middle steps and linkages of cause and 
eff ect, the how and why of molecular 
interactions, instead of just the what. 
In doing so, they make a jump from big 
data to deep understanding.

More than 3,220km away, another 
kind of human-machine collaboration 
unfolds at the University of Utah as 
Greg Clark asks Doug Fleenor to reach 
out and touch the image of a wooden 
door on a computer monitor.

Clark knows that Fleenor cannot 
physically touch this or any other 
object; Fleenor lost both his hands in 
a near-fatal electrical accident 25 years 
ago. But Fleenor’s arm has a chip in 
it  that communicates with the 
computer, so when he moves his arm 
the image of a hand on the monitor also 
moves. He’s done this before – raising 
his arm, watching the cartoon hand 
move in sync and seemingly stroke 
the face of the door – but this time it’s 
diff erent. He lurches back and gasps. 
“That is so cool!” he blurts. 

What’s so cool is that as he guides 
his virtual hand across that virtual 
plank, he literally, biologically and 
neurologically, feels its wooden surface. 
Thanks to some new software and an 
array of fine electrical connections 
between another embedded chip and 
the nerves running up his arm to his 
brain, he experiences a synthesised 
sensation of touch and texture indis-
tinguishable from a tactile event.

For someone who hasn’t actually 
touched anything with his hands for 
a  quarter of a century, this is a 
transcendent moment – one that points 
to a remarkable future that is now 
becoming real… and in Fleenor’s case, 
even tangible. In ways as diverse as a 
shared understanding of causal 
complexity as in Peter Sorger’s lab and 
the seamless commingling of software 
and wetware as in Greg Clark’s lab, it’s 
a future in which humans and machines 
will not just work side by side, but 

rather will interact and collaborate 
with such a degree of intimacy that the 
distinction between us and them will 
become almost imperceptible.

B u i l d i n g  o n  a d a p t i v e  s i g n a l 
processing and sensitive neural inter-
faces, machine reasoning and complex 
systems modelling, a new generation 
of capabilities is starting to integrate 
the immense power of digital systems 
and the mysterious hallmark of Homo 
sapiens – our capacity to experience 
insights and apply intuition. After 
decades of growing familiarity, we 
and our technological creations are 
poised to embark on what is sure to 
be a strange, exciting and deeply 
commingled evolutionary path.

Are we ready? Some signals suggest 
not. Even setting aside hyperbolic 
memes about our pending subservience 
to robot overlords, many are concerned 
about the impact of artifi cial intelli-
gence and robotics on employment and 
the economy. A US survey last year by 
the Pew Research Center found that 
people are generally “more worried 
than enthusiastic” about break-
throughs that promise to integrate 
biology and technology, such as brain 
chip implants and engineered blood. 

My particular vantage point on the 
future comes from leading the Defense 
Advanced Research Projects Agency 
(DARPA), the US government agency 
whose mission is to create break-
through technologies for national 
security. Over six decades, we’ve 
sparked technological revolutions that 
ultimately led to some of today’s most 
advanced materials and chip technol-
ogies, wave after wave of artifi cial intel-
ligence, and the internet. Today, Clark’s 
work and Sorger’s are part of the couple 
of hundred DARPA programmes 
opening the next technological frontier. 
And from my perspective, which 
embraces a wide swathe of research 
disciplines, it seems clear that we 
humans are on a path to a more 
symbiotic union with our machines.

What’s drawing us forward is the lure 
of solutions to previously intractable 
problems, the prospect of advantageous 
enhancements to our inborn abilities, 
and the promise of improvements to 
the human condition. But as we stride 
into a future that will give our machines 
unprecedented roles in virtually every 
aspect of our lives, we humans – alone 
or even with the help of those machines 
– will need to wrangle some tough 
questions about the meaning of 
personal agency and autonomy, privacy 
and identity, authenticity and respon-
sibility. Questions about who we are 
and what we want to be.

The merging of machine capability 
and human consciousness is 
already happening. Writing 
exclusively for WIRED, DARPA 
director Arati Prabhakar outlines 
the potential rewards we face in 
the future – and the risks we face
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Technology has long served as a window into our tangled 
inner nature. With every advance – from the earliest bone 
tools and stone hammers to today’s jet engines and 
social media – our technologies have revealed 
and amplifi ed our most creative and destructive sides. 

For a long time, while technology was characterised 
primarily as “tools to help us do”, the fear was that machines 
would turn ourselves into machines, like the blue-collar 
automatons in Charlie Chaplin’s Modern Times. More 
recently have come “tools to help us think”, and with them 
the opposite fear: that machines might soon grow smarter 
than us – or at least behave as though they are our boss.

Neither of these two fears has proven completely 
unfounded: witness, respectively, the daily hordes of 
zombie-like commuters staring at their phones, and today’s 
debates about how and when to grant autonomy to driverless 
cars or military systems. But, although we’re still grappling 
with these ideas, today, a third wave of technological 
innovation is starting, featuring machines that don’t just 
help us do or think. They have the potential to help us be. 

For some, this new symbiosis will feel like romance, and 
for others it will be a shotgun wedding. But either way 
it’s worth understanding: how did we get here? 

As with many revolutions, the roots of this emerging 
symbiosis run deep. All the way back in 1960, the visionary 
psychologist and computer pioneer JCR Licklider wrote 
with remarkable prescience of his hope “that, in not too 
many years, human brains and computing machines will be 
coupled together very tightly, and that the resulting 
partnership will think as no human brain has ever thought 
and process data in a way not approached by the informa-
tion-handling machines we know today.” Licklider helped 
to launch the information revolution of the past half century, 
but the full realisation of this particular dream had to wait 
a few decades for two technology trends to mature.

The first of these trends is a direct outgrowth of that 
information revolution: today’s big-bang-like expansion 
of capabilities in data science and artificial intelligence 
is coming into confluence with an unprecedented 
ability to incorporate in these systems human insights, 
expertise, context and common sense. 

We humans have been very good, it turns out, at creating 
hugely complex systems – consider the multibillion-
node internet, chips with billions of transistors, aircraft 
that have millions of individual components – and at 
collecting data about complex naturally occurring systems, 
from microbial interactions to climate dynamics to global 
patterns of societal behaviour. But it’s proven much 
more difficult to grasp how or why these super systems 
do what they do or what hidden nuggets of wisdom 
these datasets may contain, much less how to access that 
embedded knowledge to fuel further progress.

Here are some complex things we don’t fully understand 
today: what is it about the combination of individually 
sensible algorithms that sometimes causes a fl ash crash 
on a stock exchange? What factors lead people in diff erent 
parts of the world to develop a shared identity or sense of 
community, and what infl uences are most likely to break 
those bonds and fuel chaos, mass migration or revolution? 
Of the countless factors that contribute to or protect against 
certain diseases, which are primary, and how do they 
interact? And for each of these puzzles, where are the most 
potent nodes or pressure points for which a modest fix 
might off er the biggest benefi t? Today, as we humans start 
to work and think with our machines to transcend simple 
correlation – the powerful but ultimately limited basis 
of the initial wave of big-data applications – and perceive 

the deep linkages of causation, the 
answers to complex questions like 
these are coming within reach.

DARPA’s Big Mechanism programme, 
of which Sorger is part, is one such 
eff ort, and it’s not just about refi ning 
the picture of how drugs and genes 
work on melanoma cells. In another 
part of that programme, researchers 
have created machines that use 
advanced language processing 
algorithms to read scientifi c journal 
articles about particular cancer 
genes overnight, and then, each day, 
submit everything they’ve learned 
into a giant, continuously evolving 
model of cancer genetics. These 
machines can read tens of thousands 
of scientifi c-journal articles per week 
– orders of magnitude more than a team 
of scientists could ingest – and can 
perform deep semantic analysis as they 
read, to reveal not just snapshots of 
cellular activities, but causal chains of 
biochemical reactions that enable the 
system to build quantitative models. 
In collaboration with human experts 
studying those results, the programme 
has begun generating promising 

new hypotheses about how to attack 
certain cancers with novel combina-
tions of already approved medicines.

Along similar lines, the Bill & Melinda 
Gates Foundation has used DARPA-
developed analytic tools to build a 
picture of the scores of factors related 
to child stunting, malnutrition and 
obesity. An eff ort of this scale would 
ordinarily take months of literature 
review, but it took just a few days to 
sketch out. The resulting web of infl u-
ences includes such disparate factors 
as breastfeeding, urbanisation and 
government subsidies for processed 

foods. It’s a web to which humans can 
bring their own expertise – such as 
insights into the economic and political 
realities that might make it more 
practical to focus on one of those infl u-
ences rather than another – so they can 
generate with their inanimate partners 
new public health strategies that 
scale from biochemistry to policy. 

Cancer-research predicaments and 
the problems of childhood stunting 
a n d  o b e s i t y  a r e  “ G o l d i l o c k s ” 
challenges – extremely difficult but 
plausibly tractable – in terms of 
the number of contributing factors 
and degrees of complexity that must 
be sorted through by humans and their 
machines to eke out solutions. What 
we learn from these eff orts will have 
application in a range of national-
security quandaries. Imagine, for 
example, developing practical insights 
by analytically modelling questions 
such as “What will be the impacts to 
critical infrastructure if a region’s 
drought lasts for another fi ve years?” 
and “To what degree might a country 
develop its human capital and econom-
ically empower women, and what 

impact would this have on its future 
political and economic trajectory?” 

More broadly, it’s diffi  cult to fi nd a 
programme at DARPA today that 
doesn’t at some level aim to take 
advantage of a melding of human and 
computer traits and skill sets, from the 
design of novel synthetic chemicals, to 
the architecting of elaborate structures 
made possible by the advent of 3D 
additive manufacturing methods, to 
the command and control of unmanned 
aerial systems and management of 
the spectrum in highly congested 
communications environments.

 Microsystems

 _

From the micro-

electromechanical 

chips that tell 

your phone when 

it has moved or 

tilted to the gallium 

arsenide circuits 

that transmit 

radio signals 

to cell towers, 

DARPA-initiated 

technologies have 

enabled the hand-

held devices we so 

depend on today.

The internet

_

Inspired by the 

vision of computer 

scientist JCR 

Licklider, DARPA in 

1969 demonstrated 

the fi rst computer-

to-computer 

communication 

system: a four-

node network 

(right). It was the 

fi rst in a long series 

of advances that 

led to today’s 

global internet.



To understand the second fast-moving trend that’s 
supporting the emerging human-machine symbiosis, we 
need to move from hardware and software to wetware, and 
the progress being made in the fi eld of neurotechnology.

It wasn’t that long ago when everything we knew about 
the brain was basically learned by doctors “one stroke 
at a time”, as they correlated medical injuries with 
functional defi cits. With an estimated 80 or 100 or 120 billion 
neurons in the human brain – no one really knows how 
many – and trillions of interconnections among them, 
there was little reason to believe we would be cracking 
deep neurological secrets any time soon.

Yet in just the past few years, neuroscientists armed with 
new, high-resolution neural recording and stimulating 
devices have begun to decode the electrochemical signals 
in the brain and, perhaps more astonishing, compose and 
deliver instructions that direct neurons to respond in 
precisely desired ways. In DARPA programmes, that has 
meant devices that allow people with whole-body paralysis 
to operate prosthetic arms with their thoughts alone. They 
are able to feed themselves for the fi rst time in years, and 
to reach out with mechanical hands to touch loved ones – 
robotic but surprisingly emotional acts. It has allowed some 
who are missing limbs, including Fleenor in Utah, not only 
to control the environment around themselves, but to 
regain an authentic experience of touch and the sense of 
physical identity that only tactile feedback can provide.

Restoration of motor and sensory function is only the 
beginning. We’re working to develop neurotechnologies to 

help people with traumatic brain injury to re-establish the 
ability to recall memories, even when the brain has lost 
the ability to do so, and to help people with post-traumatic 
stress disorder or other neuropsychiatric conditions feel 
healthy again – goals we’re working to achieve with precisely 
delivered digital signals to the brain. Interestingly, some of 
the newer advances in these domains are coming not from 
direct stimulation of the brain, but via the more accessible 
peripheral nervous system, which, we are learning, can send 
specifi c functional messages to the brain in response to a 
mild stimulus through the skin, and perhaps even in response 
to an imperceptible, precisely tuned ultrasonic signal.

And, of course, in terms of technology, it’s a short journey 
from mere restoration to the wide-open frontier of augmen-
tation – from seeing or even hearing wavelengths of light 

outside the usual visual spectrum, for 
example, or accelerating the pace of 
learning so we can acquire new 
cognitive skills more quickly, or helping 
us advance from normal memory 
to better-than-normal.

It’s easy to picture how the expansion 
and convergence of new capabilities 
such as complex causal reasoning and 
neurotechnology are catalysing a 
bio-info-electro-mechanical symbiosis 
that changes what’s possible in 
domains as diverse as health, enter-
tainment, design, education, research, 
and national security. But what is most 
exciting about this new relationship is 
what it is already starting to do to us. 
By surprising us with their increasingly 
rich perspectives, our machines are 
starting to trigger in us new ways of 
thinking and imagining – even new 
ways of dreaming. Imagine experi-
encing an entirely new palette of 
colours that never existed before, or 
adding a fourth physical dimension in 
space. Looking back, our current reality 
will feel like black and white. 

These changes will be small at fi rst. 
In Fleenor’s case, his nervous system 

path populated by a growing number 
of others who are creating digital 
extensions of themselves, in ways 
as small as Fitbits and as big as wiring 
their brains to computers. 

Will this symbiotic transformation 
lead to problems? For sure. The 
meanings of individual identity, 
personal agency and authenticity will 
all require recalibration. We might even 
have to rethink objective reality. There 
will be abuses and mistakes. 

But here’s the kicker: unlike Darwin’s 
version, this act of evolution gets 
to choose its trajectory. We get to 
defi ne what we want to become, and 
in so doing not just remake ourselves 
but reveal ourselves.

Doing so wisely will  demand 
deeply considered answers to some 
profound questions. If we know that 
our thoughts and creative eff orts are 
being processed by a computer for 
possible improvement, iteration and 
– oops – accidental public release, will 
we be as open with others or even with 
ourselves? Will we take the risk of 
thinking impossible thoughts – the 
necessary genesis of every great 

advance? What societal norms will 
develop as people consider changing 
their personalities or ranges of 
perception? Is adding a new sense 
fundamentally diff erent to learning 
a new language, with all the new 
opportunities and perspectives that 
skill can deliver? Who on the IT team 
should have administrative control 
– or for that matter, who in the world 
should have intellectual property 
rights – over software that was in part 
the product of our most personal 
thoughts? How will we weigh and 
consider the identity and authenticity 
of one individual in this supremely 
melded world ahead? And what about 
the corporations and governments 
behind these integrated and poten-
tially invasive technologies? Who gets 
to see the data and processes at play?

These issues are daunting, but that 
is precisely the reason to be excited. 

It’s the best evidence that we are truly 
at a frontier. And the fact that we are 
inexorably drawn to these questions 
even as we struggle to answer them – 
that we are both excited and unsettled 
– suggests that this co-evolution of our 
long-standing selves and our new 
technological partners will, by forcing 
us to examine our deepest desires, 
make us more human than we’ve ever 
been. Maybe even unrecognisably so. 

Arati Prabhakar is director of 
the United States Defense Advanced 
Research Projects Agency

is wired a little diff erently today than 
it was before he started training on the 
Utah setup. His neurons shifted almost 
imperceptibly and made new connec-
tions as he learned to communicate 
directly with the computer. In a way, 
of course, he is no more a new person 
than he was when he fi rst learned how 
to ride a bicycle or use a computer – a 
device that Steve Jobs once called 
a “bicycle for our minds”. But with 
the ability not only to move a virtual 
hand but to feel what that digital 
image is “feeling”, his world changed 
and he stepped on to an evolutionary 

Autonomous 

vehicles

_

The 2004 DARPA 

Grand Challenge 

invited innovators 

to develop cars that 

could complete 

a course with no 

human on board. 

It stumped all 

entrants, but in 

2005 a Stanford 

team won the prize 

and helped launch 

the revolution in 

self-driving cars.

Artifi cial 

intelligence

_

DARPA has been a 

force behind the core 

artifi cial intelligence 

and machine- 

learning technologies 

that are now 

powering a dizzying 

array of applications, 

including personal 

assistants such as 

Siri and Alexa, face 

recognition in 

photos, robotics 

and genomics.
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 The inside 
  story of how 
  Facebook is  
  transforming 
  disaster 
 response



David Moran was all set to go out 
 that Saturday night. He thought 
 he might hit Parliament House, 
 Orlando’s oldest gay nightclub, 
 or maybe make it over to Pulse, 
 another mainstay. But after 
 he and a friend ended their shift 
 at the restaurant where they 
 both worked, car trouble kept 
 them marooned in the car park 
 for an hour. So Moran went home 
 and fell asleep watching 
Bob’s Burgers on Netflix instead.

streets over to the nearby International House of 
Pancakes (IHOP) – the Gay Hop, people called it, 
because on a normal night the club crowd would 
take over the restaurant in the pre-dawn hours.

Moran had just arrived at the diner when an 
unusual Facebook message arrived from his friend 
Marcus. “Are you OK?” it read. “It looks like you’re 
in the area aff ected by The Shooting in Orlando, 
Florida. Let friends know that you’re safe.” The 
message led Moran to a page with two buttons: 
a green one marked with the words “I’m Safe” 
and a white one that read “I’m Not in the Area”. 
Moran tapped the “I’m Safe” button and another 
message appeared, suggesting he reach out to 
other people and listing all his Facebook connec-
tions in the area. Moran invited scores of people 

He was awakened just before 5am by the sound of his phone buzzing next to 
him on his bed. He fi shed it out from between the covers and found a text message 
asking if he had heard the news about Pulse. “Mass shooting”, said the message 
that arrived next. Now awake, Moran instinctively thumbed his way to Facebook.

His feed was already lit up with a barrage of messages and updates. He found 
frantic notes asking if he was OK. And like nearly everyone else who was up at 
that hour trying to make sense of what was happening at Pulse, he found the 
eight terrifying words that the nightclub had posted to its own Facebook page 
at 2.09 am: “Everyone get out of pulse and keep running.”

Moran, 33, had spent several nights a week at Pulse throughout his twenties, 
in the time just after he came out as gay. “It was my place,” he says. Now 
he could think of dozens of people he knew who might be there. So Moran dove 
in and joined the frenzied relay of messages. He toggled between Facebook 
and a local news station’s live feed, where at one point he saw his friend 
Drew Leinonen’s mother waiting outside a hospital in tears. After a while he found 
it unbearable to process so much chaos in a quiet apartment, so he walked the dark 



When Typhoon Haiyan hit the Philippines in 
November 2013, Sharon Zeng was in Northern 
California, working for the Facebook payments 
team – the unit that fashions tools for shuttling 
money across the social network. In response, 
Zeng’s team built a service that collected Red 
Cross donations for typhoon relief. A while later, 
almost as an aside, her boss asked if there was 
anything else the company could have done.

Zeng didn’t have an answer, but the question 
stayed with her. The company was gearing up for 
its next hackathon – a quarterly tradition whereby 
employees load up on Chinese takeaways before 
staying up until the small hours, working in small 
teams to build prototypes of software ideas that 
aren’t directly relevant to anyone’s day job. And 
Zeng needed an idea. At one point she remem- 
bered a makeshift disaster message board that 
a group of Tokyo Facebookers had built after the 
Japanese earthquake two years earlier, trying to 
accelerate communication among the more than 
12.5 million people aff ected by the quake and the 
tsunami that followed. “What if you could do that 
for every disaster?” she thought.

Zeng wasn’t a coder, though; she needed some- 
one who could actually hack the thing together, 
so she asked a Facebook ad engineer named Peter 
Cottle. “He was this guy who would say hi to me 
in the hallways,” she says – by way of explain- 
ing “how ad hoc some of this is.” Cottle agreed, 
and over the 72-hour hackathon he, Zeng and a 
few other engineers built the very fi rst version of 
Safety Check (they called it Crisis Center). Even- 
tually the prototype reached Zuckerberg’s desk.

In October 2014, Facebook formally unveiled 
Safety Check under the aegis of a new division 
of the company called Social Good. It described 
the feature as “a simple and easy way to say 

to check in as safe. And then he found himself on a page headlined “The Shooting 
in Orlando Florida”. The words “Facebook Safety Check” hung just below.

Moran could only vaguely recall having heard of Safety Check before. But 
as his friends began marking themselves as safe, he found himself repeatedly 
returning to the page. For other Pulse regulars too, that Safety Check portal 
became the source of news they cared about most. Alex Wall, a graduate of 
the University of Central Florida who had moved to Brooklyn, sat awake 
through the early morning hours glued to her Safety Check page in her New 
York apartment. Alex Schnier, an Orlando barista, was getting ready to work 
an early shift at a Disney World Starbucks; he obsessively refreshed his Safety 
Check page as he drove to the theme park that morning. “I didn’t care that I was 
on my phone while driving,” he says. “I needed to know.”

As it happened, that night last June was the fi rst time Facebook had ever 
deployed its Safety Check tool for an event on American soil. The company 
debuted the service after the Nepal earthquake in the spring of 2015; since 
then its notifi cations have appeared in the feeds of more than a billion people 
worldwide, about 14 per cent of the humans on Earth. According to Patrick 
Meier, an expert on humanitarian crises and technology, Safety Check has 
already come to serve a fundamental need in disaster zones – giving people 
answers about the specifi c individuals they care about in a mass event – at a 
scale and speed that was never possible before. But Facebook is getting ready 
to turn Safety Check into something much bigger.

Think of the way Moran, Wall and Schnier spent that Sunday morning, watching 
Safety Check as if it were a personalised breaking-news service – one whose 
fl ow of information was narrowly focused on the fate of their friends. In its 
next move, Facebook is going to open the valve a little further. Safety Check 
product lead Katherine Woo says the company aims to fold the service into 
what it’s calling a crisis hub: a live, centralised repository for information and 
media about any given disaster, where people can not only check on the safety 
of individuals but also co-ordinate ways of responding in the physical world, 
follow news and chatter, and perhaps monitor all the live video pouring in from 
the scene. “All this happens on Facebook anyway,” Woo says. But soon it will 
be powerfully organised by the company’s algorithms into a single stream, 
automatically generated almost as soon as people start talking about a crisis.

This gets at a real problem. For years now, social media has been where 
people go to fi nd out what’s happening during a crisis; even aid agencies and 
emergency managers have come to rely on hashtags and live video to form a 
picture of how an event is playing out on the ground. But the hail of updates 
can be rapid and incoherent. As disaster sociologist Jeannette Sutton points 
out, for example, there was no consistent hashtag to follow through the Boston 
Marathon bombings. Facebook’s crisis hub promises to defragment the barrage 
of information that fl ies around and out of a disaster zone.

Of course, sometimes there’s no information coming out of a disaster zone 
– because the internet has gone down, as happened in large parts of New York 
and New Jersey when Hurricane Sandy landed in 2012. This is another funda-
mental problem that Facebook is, almost by coincidence, working to solve. For 
the past two-and-a-half years, the company has been developing a programme to 
deliver the internet via drone to parts of the world that don’t have it. The business 
reason for this fanciful-sounding project is pretty straightforward: it will speed 
up Facebook’s eff orts to expand globally and serve ads to even more people in 
what is already the world’s largest audience. But the team has always had the idea 
that the same technology could be vitally important in, say, an earthquake zone.

The upshot of all this is that Facebook – that place where you watch clips from 
Ninja Warrior UK – is fast becoming one of the world’s most important emergency 
response institutions. This development has taken even the company itself 
somewhat by surprise. The story of how it happened is partly one of sheer scale 
– about 23 per cent of the global population is on Facebook, and people naturally 
turn to the platform en masse when disaster strikes – and partly one of rapid, 
seat-of-the-pants adaptation. “In some cases,” Facebook CEO Mark Zuckerberg 
tells WIRED one afternoon, sitting in the glass bubble of his conference room, 
“we don’t realise how useful things are going to be.”
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t the IHOP, David Moran monitored the news 
on his phone. By now the police had identified 
the shooter as Omar Mateen, a Floridian who had 
pledged allegiance to Daesh. But what mattered 
most to Moran was that 183 of his friends had 
checked in as safe, each bringing a wave of relief.

At the same time, the process of elimination 
focused his anxieties on the dwindling list of people 
who hadn’t yet checked in. One of them was Drew 
Leinonen, the friend whose mother Moran had 
seen crying on video earlier that morning. He heard 
that Leinonen’s boyfriend, Juan Guerrero, was in 
the hospital; but no one had heard from Leinonen.

He was someone everyone in the Orlando gay 
community seemed to know, a guy who was both 
sharp-witted and silly, who could talk foreign fi lms 

Facebook CEO Mark 
Zuckerberg says 
the company’s 
approach for its 
products is to push 
them out and then 
see what happens

you’re safe and check on others” during times 
of emergency. Over the next year, the team 
deployed the service a handful of times around 
the world, always during natural disasters: 
earthquakes in Afghanistan, Chile and Nepal; 
tropical cyclone Pam in the South Pacifi c; typhoon 
Ruby in the Philippines.

But then the company changed tack. In 
November 2015, the Social Good division turned 
the service on after a team of Daesh gunmen and 
suicide bombers in Paris attacked a string of 
cafés, a stadium, a music hall and other public 
venues, leaving 130 people dead. It was the fi rst 
time Facebook had deployed Safety Check for 
something other than a natural disaster – and 
the decision proved surprisingly controversial.

Paris, as it turned out, wasn’t the only city 
that faced murderous attacks that weekend. 
A double suicide bombing had hit Beirut the 
previous day, killing 43 people. And on the same 
day as the Paris assault, 26 people were killed 
by a pair of bombs in Baghdad. The assaults on 
all three cities were carried out by Daesh. But 
only one event – the attack in Paris – instantly 
received massive amounts of  attention 
worldwide. Because Facebook had turned on 
Safety Check in one city and not the other two, it 
was accused of being just another media organ-
isation showing its western bias.

Zuckerberg publicly acknowledged the 
complaints, saying the company would “work 
hard to help people suff ering in as many of these 
situations as we can”. This turned out not to be 
a hollow promise: on the night of the attack in 
Orlando, Facebook tested a new version of the 
service – one that didn’t rely on the case-by-case 
discretion of the company’s engineers.

This new incarnation of Safety Check begins 
with an algorithm that monitors an emergency 
newswire – a third-party programme that aggre-
gates information directly from police depart-
ments, weather services and the like. Then 
another Safety Check algorithm begins looking 
for people in the area who are discussing the 
event on Facebook. If enough people are talking 
about the event, the system automatically sends 
those people messages inviting them to check in 
as safe – and asks them if they want to check the 
safety of other people as well. In other words, the 
system is driven by Facebook algorithms fi rst, and 
then it’s driven by the choices and behaviour – and 
white-knuckle worries – of people on the ground.

In Orlando, Facebook’s algorithms automat-
ically turned on Safety Check at 3.47am, 
11 minutes before police officially announced 
that there had been a shooting at Pulse. 
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as easily as he could dance all night. Wall, the former Pulse regular in Brooklyn, and 
Schnier, the one who worked at Disney, had tried to check on him as well. “He was 
the friendliest guy in the world,” Wall says. “We ran into him everywhere we went.”

Finally, Moran decided to get out of IHOP and head to the Orlando LGBT Center 
a few blocks away, where he knew he’d fi nd people in a similar state of mind. When 
he arrived, he sat down with a group in the corner trying to organise a response; in 
practice they did little more than juggle information on Facebook and other social-
media services. “They were trying to post updates about how to donate blood, 
how to get information about someone who was missing, how to help,” he says.

In the future, Facebook says, this is the kind of thing that will become easier 
to do through its new crisis hubs. To Sutton, the idea is powerful because such a 
critical mass of aid agencies and people aff ected by crises is already using Facebook. 
Groups such as the Red Cross already co-ordinate donations and relief eff orts 
as best they can on the social network; at the same time, when disaster victims 
can grab just a few minutes on the internet, they often spend them on Facebook. 
The crisis hub will help channel them all into the same space. Facebook is cagey 

about what its crisis hubs will look like – as usual, 
it’s fi guring things out as it goes along – but Woo 
does let on that Facebook Live will play a part.

In the beginning, Facebook Live was for celeb-
rities such as Ricky Gervais, Gordon Ramsay and 
Deepak Chopra to send real-time video to their 
fans. Then in April 2016, Facebook expanded 
the service to everyone. The real power of the 
service didn’t become clear until a couple of 
months later, when a woman named Diamond 
Reynolds turned on Facebook Live moments after 
police shot her boyfriend Philando Castile in a 
suburb of Saint Paul, Minnesota – letting the rest 
of the world watch as the scene played out (see 
our live-streaming feature, p142). That was not 
something the company anticipated, says Fidji 
Simo, director of product for Facebook Live, but 
it now sees that kind of video as the way forward.

Disaster response professionals are already 
starting to use Facebook Live and other real-time 
video services to get “eyes on the ground” and 
decide where to send resources. And compared 
to even the most strongly worded public advisory 
message, live video is a much more powerful way 
to warn members of the public away from danger. 

In a world where all those video feeds are 
organised together into one of Facebook’s crisis 
hubs, they could become an even more powerful 
tool for emergency responders. It’s also likely 
these one-stop crisis hubs will further sideline 
the traditional media organisations that report 
on these kinds of events. But of course, all of that 
is moot if the internet goes dark.

Facebook’s algorithms 
 turned on Safety Check 
 at 3.47am, 11 minutes 
 before police announced 
 that there had been a 
 shooting at Pulse



As part of Facebook’s 
efforts to deliver 
internet access from 
the air, the company 
conducted a test in 
October using an 
antenna mounted to 
the underbelly of a 
two-seater aeroplane. 
The antenna was 
able to exchange 
data with a sister 
antenna perched on 
a roof in Woodland 
Hills, California

Inspired in large part by that programme, 
Facebook set out to build a drone that looks 
very much like the one imagined by DARPA. The 
company completed a prototype of the aircraft – 
a solar- powered V-shaped prop, with a wingspan 
greater than that of a Boeing 737 and the weight 
of a grand piano – earlier in 2016. And whereas 
delivering internet access to chronically under-
served areas is still the company’s primary aim, 
the idea that these drones might be useful in 
natural disasters never left the engineers’ minds. 
Maguire says the company has already discussed 
the possibility with telecom companies in island 
nations vulnerable to earthquakes and tsunamis. 
Facebook isn’t alone in thinking this way. Google, 
which is already relatively far along in a project 
to deliver the internet to remote places via high-
altitude balloons, is also exploring ways to deliver 
cellular signals in disaster areas. According to the 
International Federation of the Red Cross, infor-

bhishek Tiwari, a Facebook engineer, is standing on the roof of a three-storey 
building in Woodland Hills, California, in between Los Angeles and the coastal 
mountains of Malibu. The roof is fl at, and beside him a white bathtub-sized dish 
antenna sits atop a rotating robotic arm. Nearby there’s a small network of PCs, 
fl at-panel displays and other electronic gear. Facebook employees designed 
much of this stuff  during hackathons, Tiwari says.

The dish antenna on the roof is locked in a staring contest with a sister 
antenna perched somewhere on one of those Malibu mountains, about 14 
kilometres away. The two antennas are trading data at a rate of 19 Gbps, about 
400 times faster than a home internet connection, an unprecedented speed 
for equipment so small, light and energy-effi  cient.

To demonstrate how quickly and precisely the antennas can aim at each other, 
Tiwari tells another Facebook engineer to push the dish down toward the concrete 
roof. “We’re going to mis-point it,” he tells me. When they do, the robotic arm 
automatically swivels the dish back into position – a move with an infi nitesimal 
margin of error, given the distance and the size of the targets.

This is the Southern California outpost of the Facebook Connectivity Lab, 
the research operation that’s building Aquila, the company’s massive internet- 
dispensing drone. Today these two antennas send data between the roof and a 
nearby mountaintop, but in the future, if all goes well, they’ll transmit data from 
a station on the ground like this one, to a fl ying 
drone on the other side of the country. Then the 
drone will beam the signal down, like a fl ying cell 
tower, to people’s devices far below.

Getting two stationary antennas to lock eyes 
across a single area code might seem like a far 
cry from that fi nal goal, but Facebook is making 
progress. Three weeks later, Tiwari and his 
team attach an antenna to the underbelly of a 
two-seat Cessna for a fi rst stab at trading data 
with a moving target. With a Facebook engineer 
riding shotgun, the plane does several circles 
over the San Fernando Valley. It takes a while, 
but the airborne antenna eventually establishes 
a connection to the ground station in Woodland 
Hills, sending and receiving relatively modest 
amounts of data – for now.

Zuckerberg created the Connectivity Lab in 
2014, with the vague idea that he wanted to build 
new ways of delivering the internet to uncon-
nected parts of the world. He organised the 
lab around an employee named Yael Maguire, 
a physicist who had helped oversee the 
company’s recent sweeping eff ort to rebuild all 
the hardware that underpins its social network. 
At fi rst, Zuckerberg and Maguire thought they’d 
use satellites for the internet project. But one 
afternoon in 2013, an engineer on Maguire’s team 
had come across the records of an old US Defense 
Department project called DARPA Vulture that 
proposed to build a high-altitude, solar-powered 
drone that could stay in the air for months. One 
of many applications that DARPA envisioned 
was that the drone might fl y over the eye of a 
hurricane and drop in a swarm of sensors to 
study the inner dynamics of the storm. 



Internet tower in the sky
Facebook’s solar- powered drone, 
Aquila, has a greater wingspan than a 
Boeing 737, yet weighs only as much 
as a grand piano. It’s designed to 
bring the internet to places that don’t 
have it, including disaster zones 

Aquila 
unmanned 
aerial 
vehicle

Cellular signal

High
bandwidth 
antenna

mation networks are just as important as food, 
water and shelter in a disaster zone – and the lack 
of them can be just as catastrophic. If a hurricane 
or an earthquake or a terrorist attack knocks out 
communications, one of Facebook’s drones could 
be deployed. “The plane can move,” Maguire says. 

People who work in disaster response instinc-
tively worry about the idea that one major company 
might control access to the internet in the fi eld. 
But Facebook plans to open-source its antenna and 
drone designs, so that anyone – from the United 
Nations and the Red Cross to government agencies 
and providers such as Verizon or AT&T – will be 
able to build and operate the same hardware. The 
idea is that hundreds or even thousands of these 
drones will be in the sky at any given time, forming 
a web of internet transmission.

That alone sounds futuristic, but there’s more: 
as time goes on, Facebook Live and Safety Check 
will generate an unprecedented amount of data 
about disasters. Along with the hours of video 
that Facebook Live can deliver from inside a 
crisis zone, Safety Check could provide a map 
of who is safe, where and even why. Meier, whose 
recent book Digital Humanitarians discusses the 
challenges of dealing with what he calls “big crisis 
data”, believes these services will eventu ally 
generate far too much data for humans to hunt 
through and understand manually. His hope 
is that modern machine learning – the kind of 
technology that has already proven so useful at 
recognising faces in photos and fi nding what’s 
relevant in internet data – will start to discern 
important patterns in crises too. And of course 
Facebook, along with Google and a few others, 
is at the forefront of machine learning research. 
Zuckerberg didn’t seem to have any specifi cs, but 
he went out of his way to tell WIRED he thought 
artifi cial intelligence was going to play a big role 
in identifying moments of crisis on the network.

As daylight spread across the sky on that June Sunday morning, millions of 
Central Floridians who slept peacefully through the night woke up to the news that 
Orlando had become the site of the worst mass shooting in American history. For 
Moran, it was surreal to watch as thousands upon thousands of people checked in as 
safe – people in the suburbs, many of whom had probably never even heard of Pulse. 

For Moran, the fl ood of check-ins was especially hard to take given that he was 
still waiting to hear about Drew Leinonen. Facebook can do a lot to speed up the 
information that ripples through a social network, but it can’t do anything to 
speed up a crime scene investigation. It wasn’t until Monday afternoon that it 
was confi rmed that Leinonen was among the dead.

There is plenty more uneasiness to come as Facebook continues to feel out its 
role in mass emergencies. People are already starting to consider the psychological 
toll that graphic live video feeds can take on viewers. And there are other concerns.

In autumn 2016, after police shot Keith Scott, an African American man in 
Charlotte, North Carolina, a number of protests broke out in the city. The demon-
strations, predominantly by African Americans, were fairly localised, and the 
violence was even more so, but the live video that streamed from the scene gave 
a diff erent impression. “When you start seeing a lot of video showing the same 
types of protest, it gives the impression that the entire city is engulfed,” says 
Campbell, the emergency manager in North Carolina. At one point, Facebook’s 
algorithms turned on Safety Check because the number of people talking about 
the event had reached a critical mass. But the makeup of the alarmed community 
in this “community-driven” version of Safety Check became uncomfortably clear 
as a sea of white people from the suburbs began checking themselves in as safe.

Meier argues that it’s not enough to put out a product that’s purely “community- 
driven”. There needs to be someone with experience at the helm – preferably 
experience with disasters, civil unrest and confl ict – who can at least keep an eye 
on where the algorithms are leaning and look for red fl ags. But that kind of person 
is scarce in Silicon Valley. “You don’t have experts in-house who have worked in 
disaster response, crisis response, confl ict zones,” he says. “You have policy folks, 
privacy folks and engineers.” Tech companies are slowly beginning to consult 
with people from the humanitarian aid world – Meier himself has consulted for 
Facebook. But the company, by nature, still has a strong bias towards crowdsourced 
knowledge. Naomi Gleit, director of the Social Good team, says she’s sceptical that 
any one social scientist or disaster expert could know better than the community.

Facebook turned Safety Check on once again in Orlando in October, 
when Hurricane Matthew buzzed Florida’s east coast. As the edge of the storm 
moved over the city, Moran saw a friend check in as safe on Facebook. It was 
uncanny to see that notifi cation again. Memories fl ooded back. But Moran 
knew what to do. Without anyone having to ask him his status, he navigated 
over and checked himself in as safe. 

Cade Metz (@CadeMetz) is a senior writer at WIRED US
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but it defi nitely had 
one.” The exquisite 
despair of the 
product editor, after 
his messy desk was 
rearranged without 
his permission.
“Do you think we 
could ask him 
to draw us some 
people who are 
attractive-but-not-
too-attractive?”
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THIS MONTH
“Portrait of the 
artist as an AI”
“The new empress 
of Star Wars”

OVERHEARD 
AT WIRED 
THIS MONTH
“It’s sophisticated 
with a touch of 
badass. We don’t 
want it any more or 
less badass than 
that – it’s the perfect 
amount.” Styling 
discussions centred 
around Kathleen 
Kennedy’s jacket.
“Sorry – only 
one Rapha item 
allowed per issue.” 
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WIRED2016 FASHION THIS MONTH 
WIRED is always saying the future is bespoke and built-to-
order – so imagine our delight when we saw these custom 
kicks at WIRED2016: Next Generation. They’re on the feet of 
designer and fashion blogger Brooke Roberts-Islam, and were 
created by her partner, Moin Roberts-Islam, who, we must 
say, has excellent taste. For more, visit techstyler.fashion. 
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KATHLEEN 
KENNEDY FILMS 
THIS MONTH
Everyone has a 
favourite fi lm by our 
cover star, so we 
asked the WIRED 
team about theirs:
“Poltergeist: it 
taught me to never 
leave the TV on 
while I’m asleep. 
And to never, ever 
trust a clown doll.”
“Jurassic Park: God 
creates dinosaurs. 
God destroys 
dinosaurs. God 
creates man. Man 
destroys God. Man 
creates dinosaurs. 
Dinosaurs eat man. 
Woman inherits 
the Earth.”

“The Bridges of 
Madison County! 
I cry my eyes out 
every single time.”
“Back to the Future: 
Marty being towed 
on his skateboard 
by a pickup truck is 
the greatest movie 
scene of all time. 
I also themed my 
30th birthday party 
after this classic.”
“The Money Pit: 
because I am now 
living that fi lm.”
“Congo: it’s got 
everything – albino 
monkeys, a lost city, 
giant lasers and 
Tim Curry chewing 
the scenery while 
pretending to 
be Romanian.”
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Tinker Austria specializes in extremely 

durable and minimalist leather goods.  

The Tinker Slim Bi-fold Wallet is made from 

vegetable tanned full-grain leather and laser 

engraved with a circuit board design.  

Made to last a lifetime, it will look even 

better with a few decades of wear.  

Available for €65 on  

www.tinkeraustria.com

Tinker Austria

Smanos

Peace of mind is priceless and can be yours, thanks to Smanos.  

The extra thin, light, and futuristic UFO Panoramic WiFi HD Camera is your gateway to home 

while you roam. Armed with a high-definition fisheye lens, superior night vision and accurate 

motion detection mechanisms, the device brings immersive vision of your home without any 

blind spot to your iPhone or Android phone anywhere, anytime.  

Visit www.smanos.com to find out more.

Sega Toys

Star Projector.  

Imagine enjoying 

the sky full of 

stars while sitting 

on your sofa. This 

dream can become 

reality with the 

Homestar Original 

from Sega Toys.  

 

The high definition planetarium with 

the ultra-bright 3 watt LED and its 

rotating movement projects the Night sky 

throughout the year.  

(Only £99) For more information, visit 

www.segatoys.space

Repcillin

Repcillin combines 

Nile crocodile oil 

with essential 

vitamins, organic 

and Fairtrade oils 

and botanicals 

to make skincare 

products that  

are luxurious and  

all natural to 

restore skin to its 

optimum health  

and vitality. Visit 

www.repcillinpure.
co.uk

Mani Wonders

Designed by Toronto-based Mani Wonders 

- The Cascade Wallet offers the ultimate 

everyday carry experience. From the 

patented Cascade Card-ejection feature 

to the flush-retracting money/business-

card clip, this compact, sleek, RFID-secure 

gadget is a thing of beauty.  

Get yours today at www.maniwonders.com

Hand & Terry

Hand & Terry is focused on making the 

most comfortable socks in the world by 

sourcing the finest raw materials and 

working with top factories. British Wired 

readers get 20% off with code “WIREDUK” 

at checkout (expires 01/02/17).  

Shop now at www.handandterry.com

Vanacci

Solaris, the latest 

innovation from 

Vanacci, is a 

fragrance infusible 

bracelet modelled on 

the planets around 

us, which puts you 

at the centre of the 

Solar System.  

Available in a variety of semi-precious 

stones, precious metals and volcanic 

glasses, Solaris captures your favourite 

fragrance and diffuses it slowly  

throughout the day, extending its life  

and your enjoyment of it.  

Visit www.vanacci.com

Minute & Azimut

Minute & Azimut 

timepieces are both 

elegant and practical, 

offering an alternative 

to other watches on 

the market, with an 

off-centre crown and 

a colourful range of 

interchangeable straps.  

They are powered by 

Swiss movement and 

assembled by hand  

in the UK.  

Visit www.minuteazimut.com  

and use code “VALT17” for 20% off  

(expires 31/01/17).

AirBuddy

Explore the underwater with AirBuddy,  

a new innovative dive gear that does  

not require any air tanks, yet enables  

diving up to 12m (40ft) deep for 45 min.  

Visit www.airbuddy.net or  

www.facebook.com/DivingEasier

U-Mask

These concentrated biotech masks  

from U-Mask can help to protect you  

from air pollution whilst jogging or riding  

a bike or a motorbike in traffic.  

Each mask will stay active up to one  

year after opening and comes with more 

than 30 different patterned covers to 

perfectly suit your personality!  

100% made with love in Milano, Italy.  

View the range at www.u-mask.eu
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Annual average sum 
US Amazon Prime 
members spend on 
the site, reported 
by Consumer 
Intelligence 
Research Partners

Damages software company Bitmanagement is seeking from the US Navy for allegedly pirating its software

The number of distinct sections the exterior surface 
of the brain can be divided into, according to a “brain 
atlas” created by the Human Connectome Project

The multiple by which Tesla’s autopilot will 
have to become safer than the average US 
driver in order to have its present status 
of being in “beta” removed, as cited in 
CEO Elon Musk’s latest “master plan”. He 
estimates it will take 5.5 years to get there

Time that Aquila, Facebook’s solar-powered, 
internet-providing aircraft, can remain airborne

Proportionate consumption of total annual 
US electricity by US data centres, 
according to Berkeley National Laboratory

Median salary of investment banking interns 
in London in 2016, according to salary 
comparison website emolument.com

Median annual income of UK residents with 
a full-time job in 2015, according 
to the Offi ce for National Statistics 

Annual average 
sum US non-Prime 
customers spend on 
Amazon, according 
to the same data

Annual a
US Amazon Prim
members spend on 
the site, reported 
by Consumer
Intelligence 
Research Partn

The percentage by which male academics are more 
prone than female scholars to cite their own papers, 
according to a study by Stanford sociologists of 
publications in the arXiv scientifi c papers repository

The average quantity 
of marijuana contained in 
American joints, according 
to a Bayesian analysis 
published in the journal Drug 
and Alcohol Dependence 



IF YOU TRUST ANYONE WITH 
YOUR IPHONE 7, TRUST TECH21

TECH21.COM

YOU KNOW 
YOU CAN’T 
BE TRUSTED.
ONE IN FOUR PEOPLE BREAK THEIR NEW 
PHONE WITHIN A MONTH. 
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