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Iris van Herpen has 
collaborated with 
Björk, Lady Gaga, 
Tilda Swinton and 
Scarlett Johansson

PLAY

Beyond the cutting edge
Iris van Herpen uses blown glass on the 
catwalk and explores 4D printing, but she's 
never far from a spot of hand-stitching
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R&D

Scientifi c progress
Blending brains for neuroscience; learning 
Guitar Hero after paralysis; data-mining 
the Ebola virus; microbe engineering

140
FEATURE

University of YouTube
Young people once studied to become 
lawyers or doctors. Now they want to be 
Zoella. WIRED goes on a training course 

116
FEATURE

Post-human architecture
Rem Koolhaas has a new fascination: 
the vast rural spaces where tech companies 
are powering the digital economy

088
PLAY

Olympics for cyborgs
Exoskeleton races, brain-computer 
obstacle courses, prosthetic-arms 
contests… welcome to the Cybathlon

132
FEATURE

Operation troll Isis
Inside Anonymous's open-source 
hacktivist war to undermine Daesh, 
subvert its recruitment and troll its leaders

108
FEATURE

Product master
Tom Dixon explains how he progressed 
from being an untrained former pop star to 
one of Britain's best-known designers

063
GEAR

Rated and reviewed
Interiors special: switched-on lighting; 
modular furniture; retro-futurist knick-
knacks; wooden wonders; Scandi chic

126
FEATURE

Building a better boot
In its secret laboratory, adidas is creating 
tomorrow's football boot – using robots, 
digitally fused yarn and Instagram swiping

100
FEATURE

World crafter
Architect Bjarke Ingels's work ranges from 
Google's HQ to the Manhattan waterfront –
united by a "yes is more" philosophy

051
IDEAS BANK

Brain food and provocations
Mental illness is not down to your genetics; 
happiness lies in dinner-party rules; playing 
with your emotions is good for gaming

036
START

Toolkit
WIRED's series on making kit visits the 
Welsh robots building the tiny yet hugely 
successful Raspberry Pi computer 

024
START

Stare into the abyss
There's a bridge spanning a Chinese 
canyon that gives pedestrians an 
adrenaline-fuelled extra: it's made of glass

Right: Paul Newman 
with his driverless 
car, currently being 
trialled in London 
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AN INSIDE JOB

Our Gear interiors special was co-masterminded 
by product editor Jeremy White and deputy director 
of photography, Dalia Nassimi. “I make a yearly 
pilgrimage to Milan’s Salone del Mobile for inspi-
ration,” says Nassimi. “But this year I added Stock-
holm’s Furniture & Light Fair, and Erik Olovsson’s 
studio. I also discovered Hopf Nordin (above), 
whose work is inspired by nature’s algorithms.” 

COVER COLLABORATION 

Our cover was photographed by Julian Love, 
who met superstar architect Bjarke Ingels. “You 
shouldn’t be too surprised when you employ one 
of the world’s most imaginative designers and 
he makes something out of see-though Rubik’s 
cubes,” says Love of Ingels’s Serpentine Pavilion. 
“I wanted to capture its gentle curves and brutal 
symmetry – with Bjarke’s input, I got a great shot.”

MAKING WIRED

GREG WILLIAMS

Our annual report on Europe’s 
startup capitals is edited by 
Williams, WIRED’s deputy editor: 
“It’s genuinely thrilling to spend 
time learning about a scene that’s 
changing so rapidly. We want 
WIRED readers to be fi rst to know 
about these exciting businesses.”

GREGORI CIVERA

Barcelona-based photographer 
Civera visits 2btube – an academy 
for the YouTube celebrities of 
tomorrow. “As soon as I met these 
young people, I recognised the 
same drive in them that led me to 
photography,” he says. “The key is 
about expressing your persona.”

KATHERINE ISBISTER

The author of How Games Move 
Us makes the case for emotional 
gameplay. “Sixty-nine per cent of 
Britons play games, yet just ten 
per cent of players call themselves 
‘gamers’,” she says. “The defi nition 
of games encompasses experiences 
far from first-person shooters.”

ADAM KUCHARSKI

Kucharski, author of The Perfect 
Bet, explains why AIs should play 
poker. “Poker is often seen as 
reliant on human ingenuity,” he 
says. “And it is not just humans 
who deceive their opponents: 
computers are also deciding 
this is an optimal strategy.”

YUVAL NOAH HARARI 

Is the unquestioning worship of 
data imperilling humanity? This 
is the subject of Harari’s new book, 
Homo Deus. “There’s an emerging 
market called Dataism,” he writes. 
“Like capitalism, it began as a 
neutral theory, but now claims 
to determine right and wrong.”
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REED HASTINGS: CHILLED 

INSTAGRAM

OLYMPIAN EFFORT

VIDEO

BORING: NOT BORING 

MOBILE

POCKET WIRED 

EVERYTHING ELSE

WANT MORE 
WIRED?

TELEVISION 
POKÉMON PROWL

It’s WIRED’s business to inspire readers with stories about 
the latest innovators and risk-takers, so when poten-
tially far-reaching connections are made, we couldn’t be 
more thrilled. Pearse Keane, a clinician at Moorfi elds Eye 
Hospital in London, happened to read our issue 07.15 piece 
about Google’s DeepMind artifi cial intelligence team and 
an idea struck. He contacted DeepMind co-founder Mustafa 
Suleyman (pictured above) to discuss how AI might help 
analyse digital eye scans and lead to earlier detection and 
treatment of diabetic retinopathy and age-related macular 
degeneration – conditions that aff ect more than 625,000 
people in the UK and over 100 million people worldwide. 
WIRED is thrilled to report that a collaboration is now 
underway. Though we assume the AI predicted it all along. 

Recently, wired.co.uk caught up with Netfl ix CEO Reed 
Hastings to discuss what’s in store for the TV-streaming 
giant. During the conversation, Hastings explained how 
its algorithms serve up a seemingly bespoke service for its 
83 million subscribers (“Everyone says, ‘The machine does 
everything,’ but that’s just not reality”), why it’s ruling out 
virtual-reality shows (“It’s a gaming format more than it is 
a TV format”), and, of course, life as a meme. “‘Netfl ix and 
chill’? See my grey hair? Someone had to explain it to me,” 
he says. Visit wired.co.uk to read the interview in full.

Another record was broken in Rio last 
month – but it wasn’t in a sporting arena. 
Etnias (below) by Eduardo Kobra is a 
190-metre-long artwork that was created 
using 3,500 cans of spray paint. For daily 
images from WIRED, follow @wireduk.

Laurie Winkless, author of the book 
Science and the City, talked WIRED 
through the progress being made at 
the Crossrail project currently rumbling 
under London’s streets. In the fi lm, she 
explains how the tunnels for the huge 
engineering project are designed and 
constructed, and shows us exactly 
how tunnel boring machines grind 
their way through subterranean clay. 
Watch the video: wired.co.uk/article/
exclusive-look-crossrail-tunnel.

Want WIRED on 
the go? You can 
download whole 
issues on to your 
iPhone, and catch up 
on the latest stories 
via the Apple News 
feed. wired.co.uk/
subcriptions.

It’s funny what you can fi nd on TV these 
days. Take a recent broadcast of BBC 
News at Six: in the show’s fi nal slot, 
usually reserved for football-playing 
pensioners or talented pets, a gaggle of 
WIRED staffers were fi lmed stomping 
the city streets, all staring at their 
smartphones in the pursuit of Pokémon. 
Rory Cellan-Jones did not look amused. 

Facebook 
wireduk

Twitter
@WiredUK

wired.co.uk/
video

Instagram 
@wireduk

Tumblr 
wireduk

wired.co.uk/
podcast





IN PARTNERSHIP WITH 

RAYMOND WEIL is proud to be supporting Swiss sailing team 

Realteam as its Offi cial Timing Partner and to introduce a new 

freelancer able to support the crew in the most extreme sailing 

conditions. A nice little tip of the hat to Mr Raymond Weil who was 

a member of the Geneva Yacht Club. 

Join the discussion #RWRealteam

freelancer collection 
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That’s why WIRED’s annual design issue is an ever more signifi cant 
part of our business coverage. Yes, business. Because we’ve moved 
from an era when design disciplines were siloed – into architecture, 
industrial design or fashion – to an economy whose winners build 
compelling consumer experiences and friction-minimising systems. 
The smartest organisations use design to build trust and engagement 
around experiences: from the way the UK’s Government Digital Service 
simplifi ed voter registration to Airbnb’s community-centric messaging.

So when we chose the designers currently inspiring us most for this 
issue, we sought out people who create more than objects: instead, 
they force us to rethink entire processes. Denmark’s Bjarke Ingels, 
now working on super-ambitious projects such as Google’s HQ and 
Manhattan’s waterfront, blends humour with function in ways that make 
us grin. An old friend of the magazine, he’s delivered on the potential 
we identifi ed when he spoke about “hedonistic sustainability” on our 

Of all today’s “unicorn” startups, more than a fi fth were founded by an 
entrepreneur with a design background. Tech giants from Facebook 
to Salesforce.com, meanwhile, are snapping up design studios – even 
Google, once derided for such human-unfriendly interfaces as Google 
Wave and Google Plus, is now redoubling its eff orts on such gems as 
its Arts & Culture app and Inbox. Why, John Maeda, former president 
of Rhode Island School of Design, has resurfaced as “design partner” 
at VC firm Kleiner Perkins. His latest #DesignInTech Report for 
Kleiner draws a bold conclusion. “Design isn’t just about beauty,” 
he writes. “It’s about market relevance and meaningful results.”

Left: Lisbon-based
incubator Beta-i, 
on our 2016 list 
of Europe’s 100 
Hottest Startups

stage way back in 2011. I met Rem Koolhaas this summer at Google 
Zeitgeist, and David Adjaye at Founders Forum, and in both cases our 
conversations convinced me that these were social commentators as 
much as architects. Tom Dixon is proof that product designers can keep 
reinventing themselves and pushing creative boundaries. Not forgetting 
such amazing makers as Iris van Herpen and Neri Oxman. Who needs 
design school when you can sit down with this month’s WIRED?

A new tech hub has broken through in our annual survey of Europe’s 
100 hottest startups: olá Lisbon, suddenly attracting global talent and 
events such as the Web Summit. In our special supplement, you can 
see which companies the locals consider this year’s most buzzworthy.

Meanwhile, we’ve been designing new ways for you to engage with us. 
We have our fi rst WIRED Security event in London on October 20, to join 
WIRED2016 on November 3-4, WIRED Next Generation on November 
5 and WIRED Retail on November 16. I hope to see you at one of them.

DMA MAGAZINE OF THE YEAR 2015 • DMA COVER OF THE YEAR 2015 • DMA 
TECHNOLOGY MAGAZINE OF THE YEAR 2015 • DMA MAGAZINE OF THE 
YEAR 2014 • BSME ART DIRECTOR OF THE YEAR, CONSUMER 2013 • PPA 
MEDIA BRAND OF THE YEAR, CONSUMER 2013 •  DMA TECHNOLOGY 
MAGAZINE OF THE YEAR 2012 • DMA EDITOR OF THE YEAR 2012 • BSME 
EDITOR OF THE YEAR, SPECIAL INTEREST 2012 • D&AD AWARD: COVERS 
2012 • DMA EDITOR OF THE YEAR 2011 • DMA MAGAZINE OF THE YEAR 2011 
• DMA TECHNOLOGY MAGAZINE OF THE YEAR 2011 • BSME ART DIRECTOR 
OF THE YEAR, CONSUMER 2011 • D&AD AWARD: ENTIRE MAGAZINE 2011 
• D&AD AWARD: COVERS 2010 • MAGGIES TECHNOLOGY COVER 2010 • PPA 
DESIGNER OF THE YEAR, CONSUMER 2010 • BSME LAUNCH OF THE YEAR 2009 David Rowan
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Panasonic 
DX802 4K HDR TV
The clean, contemporary design 
and statement easel frame, 
combined with the latest HDR 
technology creates the 
ultimate viewing experience. 



Terrapattern fi nds the 
parts of cities other maps 
leave unlabelled. From 
San Francisco’s empty 
swimming pools to New 
York’s seas of shipping 
containers (right), this 
search engine for satellite 
imagery uncovers 
otherwise invisible urban 
patterns. Click anywhere 
on a map of one of the 
seven cities scanned with 
Terrapattern, and its 
algorithm fi nds similar-
looking areas in the same 
city. “We try to indicate 
what the world might be 
like in a few years,” says 
Golan Levin, who created 
the system with his team 
of artists and coders at 
Carnegie Mellon University.

Terrapattern’s deep 
convolutional neural 
network is trained using 
hundreds of thousands of 
satellite images from 
collaborative mapping 
wiki OpenStreetMap. 
Initial layers of algorithmic 
neurons identify basic 
visual elements – edges, 
curves, colours – and pass 
that information on to 
higher-level neurons that 
categorise images into 
466 types. This process 
teaches Terrapattern how 
to identify similarities 
between images. For the 
grid here, it was asked to 
match a query patch 
which contained rows of
shipping containers. At 
some point, it ran out of 
containers, so it moved to 
the next-most-similar 
patterns, such as striped 
pedestrian crossings and 
train yards. Levin’s open-
source algorithm allows 
anyone to analyse their 
map data – and hopefully 
create an abstract artwork. 
Matthew Reynolds 
terrapattern.com

AN ARTIST’S 
ALGORITHM 
FOR AERIAL 
AFFINITIES 
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Neri Oxman has a new muse for her 
3D-printed, bio-inspired fabrications – 
experimental pop-changeling Björk

MIT’S 
MAKER OF 
MASKS

WHEN BJÖRK WANTED A MASK 
of her own face to wear while she 
p e r f o r m e d  h e r  n e w e s t  s i n g l e, 
“Quicksand”, she got in touch with 
Neri Oxman. Oxman is the head of MIT 
Media Lab’s Mediated Matter research 
group. Björk came across her when she 
saw Wanderers, Oxman’s 2014 series 
of 3D-printed wearables designed for 
“interplanetary pilgrims”. The pair 
began a collaboration. “We wanted 
to create a whole that is broken, a 
face without a skin,” says Oxman. “A 
vulnerable Björk, a self-healing Björk.” 
The series of masks, called Rottlace 
(“skinless” in Icelandic), were based 
on a 3D scan of Bjork’s face, and printed 
by San Francisco-based Stratasys, using 
its multimaterial 3D printer. In June, 
Björk wore two of them for the opening 
performance of “Quicksand” at the 
Tokyo Miraikan Museum. 

Oxman, 40, who calls the result 
“muscle textile”, is working on more 
masks for a show at London’s relocated 
Design Museum. The exhibition, she says, 
will showcase the “digital fabrication of 
multifunctional skins, printed in high 
resolution that matches and ultimately 
transcends the scales of nature”.

Oxman founded the Mediated Matter 
research unit in 2010. Her team includes 
experts in computational design, archi-
tecture, marine science and molecular 
biology. For Oxman, who studied 
architecture in London then design 
computation at MIT, the future of 
architecture lies in design that incor-
porates the systems and materials of 
nature. She has worked with chitin, the 
biopolymer that covers crustaceans, 
developing a 3D printer that can print 
chitosan, or de-acetylated chitin. She 
has also been making 3D-printed glass.

So when will she move from the specu-
lative to the scalable? The glass printer, 
she says, has “significant potential 
applications”, as does a fi bre-winding 
technique she’s developed. Although 
she is working on demonstrations of 
the technology, she disputes that one 
should have to choose between imagi-
nation and function: “Choice is a form of 
compromise, no? So why choose, if you 
can have both? I believe in the balance 
between dreaming and building.” 
Nick Compton matter.media.mit.edu

Rottlace mask
Björk’s headpiece is made of a fl exible 
acrylic polymer and is based on scans of 
the underlying musculature of her face
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“I’m really excited 
by second-
generation sharing 
economy platforms 
such as The Plum 
Guide in London, 
which offers 
a super-curated 
shortlist of Airbnb 
listings. It feels 
like peer-to-peer 
has really come 
of age, setting the 
stage for a new 
wave of disruption.”

“Yogaia is an 
awesome little app 
that makes yoga 
very fl exible. It has 
live classes of all 
sorts of yoga and 
recorded ones 
if you miss them. 
Teachers can see 
you so they can 
give you tips, but 
aside from that 
you’re free to 
practise in private. 
Good if you don’t 
want to be seen 
pulling yoga 
moves badly.”

WHAT’S EXCITING…

I L A N A  TA U B
Co-founder

Snact 

HIS IS THE WORLD’S LONGEST AND 
highest glass footbridge – with a deck that’s 
just 60 centimetres thick. But don’t worry: even 
though it hangs 300 metres above the Zhang-
jiajie Grand Canyon in the Hunan province of 
s o u t h e r n  C h i n a ,  t h e  3 7 5 - m e t r e - l o n g 
construction is deemed to be perfectly safe to 
walk across. “We drove a 40-tonne truck over 
one of the glass panels, and the deflection [the 
degree which a structural element is displaced 

under a load] was only 2.1cm,” says Haim Dotan, the Tel Aviv-based 
architect behind the project. “But this was not enough. So we invited 
people to take hammers to the bridge. Under these heavy blows, 
only the top layer shattered – the bottom two layers remained intact.”

“RescueTime is 
an app which 
seamlessly keeps 
track of the time 
I spend on various 
activities while 
I work on my 
computer. The 
data is then 
aggregated and 
presented in daily 
and weekly reports. 
Very helpful for 
assessing my day-
to-day productivity.”

WHAT’S EXCITING…

A L E K S A N D R A 
W O Z N I A K
Co-founder

Cleo

WHAT’S EXCITING…

STEPHEN RAPOPORT
Co-founder

Pact Coffee 
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STARE INTO 
THE ABYSS
Pedestrians crossing this canyon in China 
need a head for heights: they can see 
straight through to the ground 300m below

Currently under construction at a 
cost of 460 million Yuan (£52m), the 
walkway is made from a triple layer of 
50mm, 12m2 glass panes. The bridge 
itself is built using steel girders fi lled 
with reinforced cement, and Dotan says 
its 2,200-tonne weight helps pedes-
trians feel at ease: “They feel like they 
are walking on solid ground.” Fifty glass 
balls, each weighing around 400kg, have 
been placed on the surface of the bridge 
to resist vibrations. Two large water 
reservoirs suspended beneath the span 
further dampen any movement. 

Scheduled to open at the end of 
2016 after 18 months of construction, 
the bridge will allow for sightseeing… 
and, of course, bungie jumping. Work 
is also underway on a 3,000-seat 
amphitheatre at one end, with plans for 
fashion shows and music concerts to be 
held on the six-metre span. The bridge 
is spectacular to view, but Dotan judges 
its success diff erently. “I did not try to 
design the bridge as a piece of 
engineering or architecture, but rather 
I did anything I could to make the bridge 
disappear.” Adam Born haimdotan.com
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OW DO YOU INSULATE A FLOOR WITHOUT
tearing up the fl oorboards? To save homeowners 
money and builders time, Mathew Holloway 
created Q-Bot, a small, foldable robot that 
moves under fl oors to insulate them from below. 
Reducing in width from 50cm to 20cm, Q-Bot can 
be inserted into hard-to-reach places through an 
air vent or a pulled-up corner of carpet. 

Once deployed, the robot is operated 
via remote control, allowing it to build a 3D picture of the space. Insulating foam is fed to 
the bot through a tube, so that the operator can spray the underside of the fl oor to seal up any gaps. 
Hundreds of UK homes have already been given the Q-Bot treatment. “In the houses we come across, 
so much cold air comes up through the fl oor that it replaces the volume in the house every one to 
two hours,” says Holloway. Once the insulation has been put in, he claims, 45 per cent of all 
draughts are eliminated. Q-Bot has proved so eff ective that it’s now being used as a medical aid. 
“Councils have designated funding to address health issues caused by cold and damp homes,” says 
Holloway. “They see the robot as a way to save the NHS money.” Sophia Epstein q-bot.co

Squeezing under fl oorboards, this bot 
fi nds holes and blocks them with foam

FLOOR 
FILLER

In July 2016, 
Q-Bot was hired 
by Islington 
Council in 
London to 
insulate 
homes rather 
than install 
new boilers
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EVENTY-FIVE PER CENT OF ALL 
s m a r t p h o n e s  a n d  ta b l e ts  s o l d 
worldwide in 2015 ran a version of 
Android. That’s more than 1.3 billion 
devices shipped – a number that 
doesn’t include the watches, TVs 
and cars that now rely on Google’s 
operating system. Growth has been 
crazy: as recently as 2012, nearly 45 per 
cent of such devices shipped worldwide 
ran Android, according to Gartner. 
But the dominance of the operating 
system, launched in 2008, has drawn 
the attention of regulators. In April, 
the European Commission said it 
was investigating Google for alleged 
anti-competitive behaviour, a charge 
that could land the fi rm with a multi-
billion-dollar fi ne and, perhaps more 
crucially, force it to make wholesale 
changes to the way Android operates.

T h e  c o m m i s s i o n ’s  p r i n c i p a l 
complaint? That although Android 
is open-source, Google’s near total 
control over it is stifl ing competition 
and further strengthening its grip on 
online search. It is a description that 
Hiroshi Lockheimer, Android’s senior 
vice president, says he finds hard to 
recognise. “It’s not a control-by-Google 
thing,” says Lockheimer, who also leads 
Google’s Chrome OS and Play teams. 
“No one ever told me: ‘Please develop 
an operating system that somehow 
helps Google’ or ‘Please develop an 
OS that somehow encourages search’. 
That was never my mission.”

Lockheimer,  41,  a  genial  San 
Franciscan who’s worked at Google for 
more than a decade, seems genuinely 
puzzled by Europe’s position. “We make 
Android, it’s publicly available, it’s 
open-source, it’s free, no one’s paying us 
for Android,” he says. Google’s control 
over Android, he continues, is analogous 
to standardising railway gauges. 
“If you have trains you want to make 
sure that they all have the same gauge.”

But when a service is free, there’s 
a trade-off. For consumers, it’s 

E U R O P E  V E R S U S  G O O G L E  /  S T A R T  /  0 2 9

SYSTEM OPERATOR
Hiroshi Lockheimer is Google’s head of Android – which means 

taking on not just iOS, but also a belligerent European Union
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supplying personal data to fuel Google’s 
ads business. For the likes of Samsung 
and HTC, two of Android’s most 
successful manufacturers, it’s installing 
some Google apps and services, such as 
Google’s Play store, on new handsets: to 
get on the Android railroad, they have 
to agree to use Google’s gauge. 

“People have baseline assump-
tions of what smartphones do,” 
says Lockheimer. “That includes 
downloading apps, but also includes 
being able to map things or looking 
at your cat video.” Apple’s approach 
to meeting this baseline is to keep 
iOS locked down: only Apple makes 
iPhones and iPads. Google’s solution 
is to make Android open to device 
manufacturers and consumers while 
simultaneously imposing restrictions 
on its use. Want to get directions? 
You’ll probably use Google Maps. 
Need your cat-video fi x? You’ll fi nd it 
on YouTube. For Margrethe Vestager, 
European commissioner in charge 
of competition policy, this “denies 
consumers a wider choice of mobile 
apps and services and stands in the 
way of innovation by other players, 
in breach of EU antitrust rules”. 
It’s an accusation Lockheimer denies.

“There are many, many services on 
Android, on smartphones in general, 
that Google provides, where there 
are competing services that do much 
better,” says Lockheimer. He gives 
the example of how badly Google+, 
the fi rm’s failed social network, fared 
against Facebook. “We believe there’s 
choice,” he continues. So why does 
the commission see it differently? 

“I’m not sure,” he shrugs. “I never 
actually thought of it that way.”

We’ve been here before. In January 
2009, the commission launched an 
investigation into complaints that 
Microsoft had abused the dominance 
of its Windows operating system to 
push people towards Internet Explorer. 
The result? Europe made Microsoft 
introduce “Browser Choice”, a pop-up 
that asked Windows users which 
browser they’d prefer. In January 
2010, shortly after the change, Internet 
Explorer had 55 per cent of the global 
browser market. Today, it has 21 per 
cent. The main beneficiary from the 
ruling? Google. Chrome jumped from 
six per cent of the market in early 2010 
to over 54 per cent today. For Google 
– also battling the commission on a 
separate antitrust suit relating to 
the promotion of its online shopping 
services, a case which has been 
rumbling on since 2010 – the Microsoft 
experience shows what’s at stake.

Europe’s investigations aren’t 
Android’s only problem. Mention 
“fragmentation” and Lockheimer 
winces. There are 12 versions of 
Android in use just on smartphones 
and tablets, with only around ten per 
cent of devices running the latest 
version, Android 6.0 Marshmallow. 
Old devices with outdated versions 
of Android can be hacked through 
unpatched bugs, and their owners are 
left running apps that can’t be updated. 
“We would love it if on the fi rst day of 
the new release of an operating system 
all devices out there were updated 
immediately,” says Lockheimer. 

Margrethe Vestager, 
the Danish European 
commissioner for 
competition, accuses 
Google of “harming 
consumers”.

P
H

O
T

O
G

R
A

P
H

Y
: E

Y
E

V
IN

E

“But that’s not really realistic. We’re 
talking about a massive scale here 
and updating that many devices is 
not something you can do on day one.”

Up against Apple, which exercises 
far greater control over iOS, the 
fragmentation of Android is an 
ongoing headache for Lockheimer 
and his colleagues. “Security is really, 
really important, probably even more 
than the latest APIs,” he explains. “But 
the heterogeneous nature of Android 
does have benefits from a security 
perspective. If every single Android 
device was the same, that would mean 
the same exploit would work on all 
1.4 billion devices. But the fact that 
they’re diff erent actually helps, sort 
of.” Google is now working more closely 
with manufacturers and networks to 
push out security updates as quickly as 
possible; security patches are produced 
monthly and all versions of Android 
are supported for a minimum of three 
years. “That’s something we spend 
a lot of effort on,” says Lockheimer.

As one of Android’s most senior 
figures, Lockheimer is also closely 
acquainted with what’s coming 
next. “We’ve been investing a lot in 
artificial intelligence and machine 
learning,” he says. “Speech recog-
nition is  one area where it  has 
r e a l l y  s h o w n  b e n e f i t s .”  T h a t 
investment will soon start to change 
the way Android works. Google Home, 
the company’s answer to Amazon’s 
Echo personal  assistant  smart 
speaker, will go on sale later this year 
and Lockheimer says the industry has 
“crossed a chasm” to make speech 
recognition actually useable. Even 
the smartphone interface could be 
due for a rethink. “Improvements 
to machine learning, AI and speech 
recognition might make it possible to 
come out with new form factors that 
weren’t as practical before.” 

More immediately, Google has a fi ght 
on its hands. Europe’s two ongoing 
cases will likely drag on for years and 
could either force wholesale changes to 
how Google operates or cost it billions of 
dollars in fi nes. Or both. WIRED wonders 
why, if Google thinks Android is so open, 
Europe’s fundamentally disagrees? 
“I don’t know if they would disagree 
that it’s not open,” says Lockheimer. 
But isn’t this the whole point of the 
investigation? “Is that right?” It is. 
“I don’t know.” That’s one question 
you can’t Google. James Temperton

H A R D  R E S E T
How Google’s 

operating system 

came to dominate 

smartphones
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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
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-  PERCENTAGE OF SHAZAMS -  CHORUS-  SONG VOLUME- SECONDS

00

STRESSED OUT
TWENTY ONE PILOTS Catchy chorus brings 

an early spike

Electronic dance music tracks 
usually have only one peak

Multiple spike 
typical of pop

Early spikes like this 
are typical of hip hop 

“7 Years” has been 
Shazamed over 8m times

Gentle piano doesn’t 
excite much interest

FADED
ALAN WALKER

LOVE YOURSELF
JUSTIN BIEBER

7 YEARS
LUKAS GRAHAM

ME, MYSELF & I
G-EAZY FT. BEBE REXHA

DON’T RECOGNISE ANY OF THESE 
tracks? Never mind, neither do the 
people in this dataset. They’re the 
Shazamers, the music lovers furtively 
raising their phones to find out the 
name of the track that’s playing – and 
this infographic shows the songs they 
checked most frequently during the 
first three months of 2016. “We see 
around 20 million Shazams a day 
globally. That works out at 14,000 
every minute,” says Scott Holechek, 
senior director of research.

Tracking this data lets Holechek 
see not only currently popular music, 
but also tunes that will be popular. 
“We track volume, but we also track 
momentum,” he explains. “We’ve 
discovered really popular artists as 
much as two years in advance.” As the 
London-based audio-recognition fi rm 
also records the precise moment a song 
is requested, Holechek can determine 
the most appealing moment in a song 
to the nearest second. “The two main 
things we usually see are early spikes 
and spikes during the chorus, or the 
catchy parts of the song,” he says. There 
are also diff erences between genres: 
pop is consistently appealing, whereas 
dance spikes and tails off  early.

Shazam makes some of this infor-
mation available in the “charts” section 
of its app, but since 2014 Holechek 
has been working on a more in-depth 
viewing tool for commercial users – 
whether that’s radio programmers 
looking for the next hit or advertisers 
in search of tunes to promote a product. 
So does this data contain the code to 
the perfect pop song? Holochek laughs. 
“If we ever get to the place where we’re 
telling artists how to write songs, I’m 
not sure the world’s music will be 
as good as it is now.” RM shazam.com

INFOGRAPHIC: SIGNAL + NOISE

TRACK
THAT
TUNE
Shazam requests for song recognition 
broken down, second by second
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Shazams 
Q1 2016
6.2m

Spotify plays
Q1 2016
184m

Shazams
Q1 2016

6m

Spotify
Q1 2016
181m

Shazam
Q1 2016
4.9m

Spotify
Q1 2016
285m

Shazam
Q1 2016
4.7m

Total 
UK sales

466k

Spotify 
Q1 2016
182m

Shazam
Q1 2016
3.7m

Total
UK sales

89k

Total 
UK sales

54k

Total
UK sales

264k

Total 
UK sales

65k

Spotify
Q1 2016
202m

Released
Apr 21, 2015

Strings and volume 
push a final spike

Youngest skewing track, with 
61 per cent from under 24s

Late spike from a final 
repetition of the chorus 

Nearly 40 per cent of 
activity after two minutes

Skews older, with 17 per 
cent from over 35s

High volume but 
few Shazams

Lag between chorus and spike is 
the “getting the phone out" delay

Released
Dec 3, 2015

Released
Nov 14, 2015

Released
Dec 15, 2015

Released
Oct 29, 2015
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ARSHID MOUSSAVI THINKS THE 
internet is boring – so buildings need 
to be unpredictable. “Online activ-
ities are all reduced to the uniform 
context of a screen, independent of 
time and space, so their experience 
has become very similar,” she says. 
“Our work is about fi nding ways to 
liberate unpredictable everyday 
behaviours.” Moussavi’s London-
based FMA (Farshid Moussavi 
Architecture) practice, founded in 
2011, made its name in art (Cleve-
land’s Museum of Contemporary 
Art, completed in 2012) and retail 
(Victoria Beckham’s London fl agship 
store, 2014), designing spaces that 
could be reconfigured according 
to the occasion. Now the Irani-
an-born architect, 51, is applying 
her theory of unpredicability to 
commercial and residential projects.

Take her latest office block, 
currently under construction 
on London’s Fenchurch Street: 
Moussavi introduced a curtain wall, 
made from odd-shaped concave 
glass pieces, to “surprise” people 
as they pass the building. Her current 
housing project in Paris follows a 
similar principle: apartment blocks 
are twisted on their axis, giving 
residents unique (and uninter-
rupted) views of the city. Moussavi 
says such designs are intended to 
stir creative responses. “By making 
the conventions of how everyday 
activities are arranged unfamiliar, 
architects can open up possibilities.” 

In February 2015 Moussavi, who 
also teaches at the Harvard Graduate 
School of Design, released The 
Function of Style, the third book in 
her Function series. So, given that 
all her buildings look dissimilar to 
each other, what is her trademark 
style? “I am totally uninterested in 
the idea that architecture represents 
the architect,” she says. “I am 
interested in ‘responsive archi-
tecture’.” Predictably unpredictable. 
Nick Compton farshidmoussavi.com Farshid Moussavi at the Victoria Beckham fl agship store, one of her recent projects

Farshid Moussavi is bringing some unpredictability to our lives – 
by giving each of her building projects a provocative design twist

SPACE SURPRISER



PI FACTORY
WIRED's series on tools visits the Welsh robots building the tiny PC 

T O O L K I T
1

WI-FI TESTING 
As each new unit 
tries to connect, 
wireless stations 
on the factory fl oor 
enable testing of 
the Pi 3’s built-in 
Wi-Fi. Upton says 
that the company 
“deliberately 
damaged” some 
Pis so researchers 
could assess 
how a “poorly 
manufactured 
unit” responded to 
these tests.

3

PICK-UP ZONE
The robots placing 
the individual 
components on 
the boards pick 
them from tapes. 
“When you’ve done 
that for all the 
components, you 
then run the Pi 
through an oven 
and that melts the 
solder and the 
components on to 
the board,” 
explains Upton. 

2

ASSEMBLY
The robots pick 
and place most of 
the parts on to 
each Raspberry Pi 
board. The printed 
circuit boards are 
prepared by 
screen printing, a 
process whereby 
ink or liquid metal 
is pushed through 
a template to 
create the pattern. 
“You simply can’t 
do that by hand,” 
says Pi founder 
Eben Upton. 

1

2
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HIS IS THE ROBOT THAT MAKES 
the best-selling Raspberry Pi. The 
credit-card-sized personal computer, 
which passed fi ve million sales in 2015, 
launched its third iteration in February 
2016. Now founder Eben Upton is 
trying to increase production at the 
100-person South Wales site. “We 
hope to hit four million of the mainline 
product this year,” says Upton, 38.

This target is an increase of one 
million on the number of Pis manufac-
tured in 2015, a sign of the rapid 
growth in production since the first 
500,000 were made in the Pencoed 
factory in 2012. Upton claims that 
at peak capacity, the factory (owned 
by Sony) can make up to 100,000 Pis 
per week, largely thanks to extensive 
automation. “The robots place the 
components on just one side of the 
board,” he explains. “This means 
that each board only has to take one 
trip through the machine.”

To make a Pi, solder paste is printed 
on to a circuit board before picking 
and placing robots add individual 
components. The computers are then 
“run through an oven that melts the 
solder and the components on to the 
board,” says Upton. Production of the 
Pi 3, the fi rst to have built in Wi-Fi and 
Bluetooth, is mostly automated, but 
still requires humans to plug three-pin 
parts into the board. The budget Pi Zero 
is completely robot-made. 

Raspberry Pi was originally manufac-
tured in China, but moving production 
to the UK in August 2012 made it 
possible to automate tasks which, 
in lower-cost geographies, would 
be done by human beings, explains 
Upton. Next, the foundation wants 
robots do the packing. “It’s incredibly 
challenging,” he says. “It’s really hard to 
built a robot that is as good as a human 
being is at putting something in a box.” 
Matthew Burgess raspberrypi.org
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O, THIS ISN’T A DOUGHNUT – IT’S
a close-up of a single zebrafi sh scale. 
Every cell on the surface of the fi sh – 
including its eyeballs – has been genet-
ically engineered to produce a vibrant 
pigment to distinguish it from its neigh-
bouring cells. Researchers at Duke 
University in North Carolina are calling 
their bright creation a “skinbow”. 

The scale started life as one of 
hundreds of zebrafi sh embryos injected 
with genes that cause cells to produce 
red, green and blue proteins. Each cell 
produces a unique combination of those 
proteins and so appears as a specifi c 
hue. They produce thousands of colour 
combinations, says Stefano Di Talia, 
an assistant professor of cell biology 
who worked on the study. “But under 
fl uorescent lights we can only distin-
guish around 80 colours,” he says. 

Zebrafi sh skin cells are identical, but 
with this pigmentation researchers 
are able to differentiate them. 
“Usually each cell is only in contact 

How do you collect data on the zebrafish’s unique cell 
regeneration? You breed one with kaleidoscopic skin

SWITCH ON 
THE SKINBOW

with seven or eight others,” says Di Talia. “The probability that a cell 
will touch one of the same colour is low – about 80 per cent of cells 
are a diff erent colour from their neighbours.” 

The purpose of this colour-tagging is to help researchers under-
stand zebrafi shes’ powers of regeneration. Lead researcher Kenneth 
Poss tracked individual cells over hours and days and observed how 
they responded when the fi shes’ skin was damaged. “Once there’s an 
injury, the cells start to move around,” Poss says. “Some cells grow 
by 50 to 100 per cent to replace the lost skin.” Zebrafi sh are able to 
regrow whole fi ns after amputation – but the reason why is unclear. 
“Zebrafi sh are highly regenerative,” says Poss. “We’re still trying 
to figure out why mammals aren’t able to regenerate tissues like 
salamanders and fi sh.” Matthew Reynolds today.duke.edu

This scale is 
1.2mm wide; 
the average 
coloured cell 
is 18μm wide

Actual size



astron.

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.

*If there are changes in the region / time zone, manual time zone selection may be required.
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Handiemail: 
handwritten 
letters. Proved 
too good to 
be true – the 
company has 
now closed.

Can't face the 
outdoors without 
your caffeine 
fi x? Fetch 
Coffee delivers 
Starbucks to you. 
fetchcoffee.com

Dog-mess-
clean-up app 
Pooper proved 
to be a prank – 
so there’s a gap 
in the market… 
pooperapp.com

Famous and too 
busy to meet 
fans? Greetzly 
pays you for 
video messages. 
greetzly.com

You too can live 
like an orphaned 
billionaire with 
a butler service 
from Alfred.
helloalfred.com

They promised 
us fl ying cars. 
Instead, we got 
laundry apps like 
Laundrapp.
laundrapp.com

Pretend you’re 
not a spinster 
with a digital 
Invisible 
Boyfriend. 
invisibleboy
friend.com

Need a Mom 
rents maternal 
advisers – minus 
the nagging – for 
lost millennials. 
needamom
nyc.com

Breakfast-in-bed 
delivered by The 
Breakfast Co. 
This is what the 
internet is for. 
thebreakfast.co

Struggling to 
park? Vallie 
will fi nd you a 
central London 
spot. vallie.co.uk

Got a nation 
to rule? Try 
Estonia's 
CountryOS 
management 
software. 
countryos.com

Enough with 
Deliveroo, Jinn 
and UberEATS 
– where are our 
drone burgers?

Slack now has 
a therapist – lie 
on the couch 
and tell TalkLife 
Connect about 
your father… 
slack.com 

Moving house? 
Moved provides 
a concierge 
and app-based 
checklist. 
hellomoved.com

TaskRabbit 
covers all kinds 
of chores – why 
not pay someone 
to wait in line for 
your iPhone 7? 
taskrabbit.co.uk

The Collective: 
is it solving the 
housing crisis, or 
building student 
halls for adults? 
thecollective.co.uk

Need extra help 
dressing? Revere 
Care is your 
£10/hr helper. 
reverecare.co.uk

Sweeten your 
corporate 
apologies 
with Sorry as 
a Service’s 
cookies. sorryas
aservice.com

The Wardrobe 
Curator tidies 
overfl owing 
clothing collections. 
thewardrobe
curator.co.uk

Tell us why cab-
comparison 
app Karhoo 
isn’t this year’s 
Boo.com? 
karhoo.com
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The on-demand economy is 
so hot that VCs are funding 
‘Ubers of Uber’. Here’s how 
WIRED sees the landscape

AT YOUR 
SERVICE



 Relax & Unwind
 Introducing PowerView™ Motorisation from Luxaflex®
A remarkable new system that moves your shades throughout the day, so you don’t 
have to. Create personalised settings with your smart phone or tablet, or use our 
uniquely designed Pebble™ remote control to activate your favourite pre-set program. 
Beautifully stylish, brilliantly innovative - smart shades that simplify your life. 

See PowerView™ in motion at luxaflex.co.uk
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AUL NEWMAN BUILT ONE OF THE 
UK’s first self-driving cars. Now he’s 
using that hacked Nissan Leaf to create 
an autonomous driving system that can 
be applied to any vehicle. This October, 
Newman’s control system – Selenium – 
will be let loose in a busy environment for 
the fi rst time, as part of an £8m Transport 
for London project in Greenwich. “It’s 
one of the hardest challenges I have 
faced,” says Newman, professor of infor-
mation engineering at the University of 
Oxford. “Building machines that know 
where they are, what’s going on around 
them and what they are going to do next.”

To tackle this problem, Newman 
and his team at Oxford’s Mobile 
Robotics Group created the “RobotCar” 
– a Nissan with three types of sensor 
and six cameras. For 12 months from 
November 2014, their car traversed the 
same route twice a week, dealing with 
weather, roadworks and pedestrians. 

Selenium takes the lessons from the 
RobotCar and combines them with 
new software and a greater reliance 
on computer vision, as well as a cloud-
based service that allows vehicles to 
co-ordinate with others. Created by 
Newman’s 25-person spin-off  Oxbotica, 
which he co-founded with Ingmar 
Posner, it’s designed to drive eight-
person pods developed for the project 
by Westfi eld Cars and Heathrow Airport. 

Oxbotica’s software has even been 
licensed to help a future Mars rover. 
So when will driverless cars take over? 
“It’s like asking 40 years ago, ‘When 
will computers be widespread?’” 
says Newman. “There was not a crisp 
moment between before and after – it 
just grew.” Mark Piesing oxbotica.com

PILOT PROJECT 
(WITHOUT PILOTS)

Paul Newman’s driverless cars are being trialled in 
Greenwich – but their software is heading to Mars

ONE WORD: 
BIOPLASTICS

P

Plastics need not 
equal pollution – 
the new bioplastic 
alternatives are 
every bit as good 
as their oil-based 
counterparts. Here 
are three to watch. 
Pauline Bock

Floreon
Corn, tapioca and sugarcane 
bioplastics are green, but not 
robust. Floreon boosts them: 
injected into polylactic acid 
bioplastics, this compound 
makes them four times 
stronger, while still allowing for 
composting. fl oreon.com

Curran
Scotland’s CelluComp says 
its nanocellulose is lighter 
and nearly twice as strong as 
carbon fi bre. It’s also produced 
from pulped vegetables, so 
one day your motorcycle crash 
helmet could be made from 
sugar beet. cellucomp.com

Paptic
Paptic’s bioplastic and wood-
fi bre shopping bags have been 
offered in Finland by The Body 
Shop and fashion store Seppälä 
since April 2016. Founder 
Tuomas Mustonen says that 
several German and UK brands 
are also interested. paptic.com

BIOPLASTICS the new b
alternati
every bit
as their o
counterp
are three
Pauline B



Innovate, create, lead. 
Extraordinary calling.

Masters in Innovation, 
Creativity and Leadership

cass.city.ac.uk/msc-creativity
@creativity_city #theMICL
cass-masters@city.ac.uk

We designed our Masters in Innovation, Creativity and Leadership (the MICL) to 
help you turn your business dreams into reality. 

This unique part-time and full-time course, based in the heart of the City of 
London, gives you the skills you need to turn ideas into action, lead change and 
innovate. Whether you’re an engineer or artist, working for a big company or 
setting up your own, we’ll show you how creativity can fast-track your career.
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EMILIANA R SIMON-THOMAS
SCIENCE DIRECTOR, THE GREATER GOOD SCIENCE CENTER, UC BERKELEY

“Humans are ultra-social, and evolution has crafted us to connect, 
give care and co-operate. A major thread of research on human 
happiness points to the quality of social connections, the tendency 
towards generosity and the sense of belonging as key predictors 
to subjective well-being. Studies show increased magnitude for 
people whose daily routines are geared towards something 
self-transcendent: contributing to the greater good rather than 
just making ends meet or accruing and stockpiling for the self.” PB

 ‘ FULFILMENT HAS LITTLE TO DO WITH MATERIAL POSSESSIONS 
OR SOCIAL STATUS. INSTEAD, IT ARISES FROM FEELINGS 
OF EMPOWERMENT AND THE ABILITY TO PURSUE ONE’S GOALS’

WHAT DOES 
SCIENCE TELL 
US ABOUT 
ACHIEVING TRUE 
FULFILMENT?

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

OLIVER BURKEMAN
AUTHOR, THE ANTIDOTE: 

HAPPINESS FOR PEOPLE 

WHO CAN’T STAND 

POSITIVE THINKING 

“Science will never have all 
the answers when it comes to 
achieving happiness. And 
‘implementing’ happiness 
never quite seems to work. 
Focus too much on putting 
‘happiness techniques’ into 
practice, and happiness itself 
seems to recede further into 
the distance. ‘Ask yourself 
whether you are happy,’ 
said the 19th-century 
philosopher John Stuart Mill, 
‘and you cease to be so’.”

BEATRIZ CALVO-MERINO
SENIOR LECTURER, 

COGNITIVE NEUROSCIENCE 

RESEARCH UNIT, CITY 

UNIVERSITY LONDON

“Neuroscience suggests that 
there are internal body 
representations in the brain 
that play a role in coding our 
own emotions and those we 
perceive in others. There is 
evidence that when we hold a 
smile, body and neural signals 
from the muscles involved in 
smiling send information to 
our perceptual system, so 
that others’ faces are 
perceived as looking happier 
than they may actually be.”

LAURA HYMAN
SENIOR LECTURER IN 

SOCIOLOGY, UNIVERSITY 

OF PORTSMOUTH

“Social scientists are trying to 
examine how feelings of 
fulfi lment are infl uenced by 
society and culture. Is wealth 
important? What about 
relationships, and mental and 
physical health? Can 
governments help us to be 
happy? Whether or not they 
are measurable, we can gather 
information about how people 
feel about their lives and why 
they feel the way they do, to 
understand how the world 
around us shapes wellbeing.”

MASSIMO PIGLIUCCI
PROFESSOR OF PHILOSOPHY, 

CUNY-CITY COLLEGE

“The question of fulfi lment is 
at the interface between 
science and philosophy – it 
requires both critical 
refl ection and empirical data. 
Modern positive psychology 
builds on ancient wisdom 
from the so-called 
eudaimonic philosophies 
of ancient Greece and Rome, 
to show that fulfi lment has 
little to do with material 
possessions or social status. 
Instead, it arises from feelings 
of empowerment and the 
ability to pursue one’s goals.” 
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ASSISTANCE
IN CAMPS

Jordanian startup Refugees Open 
Ware (ROW) is teaching refugees 
how to turn waste material into 
tools. Founded by Dave Levin and 
Loay Malahmeh, ROW has set up 
maker spaces in camps, bringing 
in 3D printers to make educational 
replicas of unexploded bombs.

EmpowerHack has launched 
Hababy, an app providing 
prenatal care information for 
pregnant women. Available 
in Arabic and English and 
accessible offl ine, it “explains 
symptoms and redirects refugees 
to healthcare in the country they 
are in,” says Hababy co-founder 
Alessandro Crimi, 34.

Techfugees’ UK hackathons have 
launched GeeCycle, a London 
organisation that distributes old 
smartphones to refugees arriving 
in Greece. It's also developed 
Meshpoint, a Wi-Fi access point.

INFORMATION 
ON ARRIVAL 

Finnish startup Funzi provides 
a “learning package” on the 
country’s everyday life, 
language and legal system. 
Available in six languages, 
its free app, originally intended 
for African markets, also offers 
mobile courses on employment 
and entrepreneurship. Funzi’s 
47-year-old founder Aape 
Pohjavirta counts “tens of 
thousands of users” in Finland, 
Estonia and Iraq.

Set up by a team of eight 
Berlin-based volunteers, The 
Refugee Phrasebook is an 
open-source vocabulary aid that 
covers basic legal and medical 
phrases in 28 languages.

ELP IS AT HAND FOR THE 
displaced thousands arriving 
on unfamiliar shores. “Refugees 
are disoriented and vulnerable,” 
says Joanne Liu, 51, interna-
tional president of Doctors 
Without Borders. “Their phones 
don’t work, data is expensive 
and they can’t tell their families 
they are safe.” So tech startups 
are doing something about it, 
from orienting newcomers on 
arrival to hooking them up with 
potential landlords, employers 
and Wi-Fi. Here are some of our 
favourites. Pauline Bock

PROVIDING
ACCOMMODATION

Flüchtlinge Willkommen 
(“Refugees Welcome”) was 
the fi rst “Airbnb for refugees”. 
Founded by German fl atmates 
Jonas Kakoschke and Mareike 
Geiling, it has helped 600 people 
across Europe since 2014.

In the Netherlands, Refugeehero.
com, launched in 2015 by 
Germaine Statia, Jamal Oulel 
and Ayoub Aouragh, advertises 
spare rooms and negotiates with 
municipalities for space in schools 
and other public buildings. 

In France, the CALM (Comme à 
la Maison, or “At Home”) project 
from Singa matches refugees with 
landlords for up to six months.

FILLING THE
EMPLOYMENT GAP

Finnish entrepreneurs Riku 
Rantala, 41, and Tunna Milonoff, 
42, have helped 350 startups 
give refugees workshops and 
mentorship. “Immigration is brain 
gain,” says co-ordinator Camilla 
Nurmi, 36. Startup Refugees 
has helped set up shops inside 
reception centres.

Berlin-based ReDi School of 
Digital Integration (40 students) 
and Refugees on Rails (60) are 
teaching refugees how to code. 

Founded by Antti Pennanen, 
Moni’s digital debit cards have 
allowed 4,000 refugees in 
Finland, who are denied bank 
accounts, to receive the 
government’s monthly allowance 
and be paid a salary. 

NaTakallam connects displaced 
Syrians with Arabic speakers for 
language lessons held over Skype. 

REFUGEES ARE A TECH MARKET TOO
One million displaced Syrians and Afghans? That's a startup opportunity



THAT WAS THE QUESTION ASKED AT A 

WIRED AND SAP SALON, FOCUSED ON 

THE CHANGING FACE OF RETAIL – FROM 

SUPPLY CHAINS TO THE SHOP FLOOR

WHAT DOES THE 
FUTURE HOLD 
FOR RETAIL?

In 2015, the total value of UK retail 
sales was £339 billion. Emerging 
technologies and new digital platforms 
have already contributed signifi cantly 
to this fi gure – with £114 billion being 
spent online in 2015 – and now, new 
opportunities and fresh challenges 
are continuing to arise for retailers and 
suppliers who are looking to the future.

This was the topic at hand at an 
exclusive dinner hosted by WIRED 
and SAP in July. Primarily, the discus-
sion of the evening focused around 
the future of retail – from the supply 
chain to the shop fl oor – as well as on-
demand delivery and an exploration 

of the challenges and opportunities 
that lay ahead for the industry.

Among the attendees were key 
figures from Instagram, Ocado, 
Lloyds Banking Group, Ipsos MORI, 
Starship Technologies and more. After 
networking over drinks, the by-invite 
guests sat down for an evening of 
thought-stirring conversation, intro-
duced by WIRED editor David Rowan.

One of the evening’s guests was 
Kevin Kimber, managing director of 
cloud at SAP and a member of the 
executive board. Kimber’s is a key role 
that helps identify SAP’s position in the 
digital transformation space.

“To win in this economy, companies 
must digitise or become irrelevant,” he 
told WIRED at the salon. “Businesses 
are looking for new revenue streams, 
expanding their customer base and 
building more brand loyalty through 
innovative products and services.”

Kimber also reckons that in order 
to embrace the ongoing changes in 
retail, brands are left with two choices: 
attempt to ride out the change, or 
embrace the opportunity – revolution-
ising business processes and industry 
models (the latter being a crucial deci-
sion that effects revenue, growth and 
customer bases and continuing to 
do so as we progress into the future).

As the event continued into the 
evening, it was punctuated by discus-
sion on how emerging technologies 
are being embraced throughout 
supply chains, digital transformation 
for customer UX, robotic solutions 
(in factories and for human retail
interactions), complete integration 
of new technologies and much more.

“Put simply,” continued Kimber, 
“digital providers must be conscious 
of all sectors. Regardless of pace or 
size, digital disruption is occurring in 
every sector and presents a wealth of 
opportunities for technology.”

This shift in gear was inevitable and 
as the guests agreed, “If you fail to 
address the needs of one industry, 
someone else will.” Visit sap.com

Clockwise, from 
left: David Totté, 
group marketing 
director at SIG 
plc; Philip Davies, 
head of solution 
consulting at 
SAP; Kevin 
Kimber, managing 
director of cloud 
at SAP; Nick 
Compton, WIRED 
contributor; 
and Claire Emes, 
CIO at Ipsos MORI

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



www.usbeautiful.co.uk

Single or 
double sockets

White moulded and decorative profi les
with fi nishes to complement any decor

Free your sockets
and charge all your devices

2.1A
CHARGE
SHARED

3.1A
CHARGE
SHARED

4.2A
CHARGE
SHARED

SMART
USB
CONNECTIVITY
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Technology Will Save Us – which helped 
design the BBC micro:bit – is on a mission 
to make hardware-building child’s play

KITS TO 
UPGRADE 
YOUR KID

 F U T U R E  T U T O R S  /  S T A R T  /  0 4 9

ELIZA 

Celebrity AI IBM 
Watson turns 
therapist with 
Eliza, an app 
that analyses 
voice memos 
for emotional 
sentiment to let 
you know how 
you’re really feeling. 
iOS, Android, free 
theeliza.space

HUNGERMOJI 

Hungermoji turns 
the notifi cations 
system on Android 
phones’ home 
screen into a game. 
Feed your character 
fruit or seafood 
while swiping away 
the bombs in this 
clever OS twist. 
Android, free android 
experiments.com

RIGHTSPEED

This is designed to 
help you cram more 
episodes of your 
favourite podcast 
into the commute – 
by training the brain 
to listen faster. Start 
at 2x speed and use 
the app’s Automatic 
Speed Ramping 
feature. iOS, £2.29 
rightspeed.co

A WALK THROUGH 
DEMENTIA 

Alzheimer’s 
Research UK 
simulates the 
experience of life 
with dementia 
with this VR app, 
designed for 
Google Cardboard. 
Android, free 
awalkthrough 
dementia.org

NOTIFLY

Reply to email and 
IM without leaving 
the app you’re in 
using this handy 
fl oating bubble 
messaging system. 
It is compatible with 
21 popular apps, 
including WhatsApp 
and Facebook’s 
Messenger. Android, 
free fl yperinc.com

ANTIPERSONA

Athens-based 
artist Anastasis 
Germanidis wanted 
to raise questions 
about identity 
sharing, so made 
an app to let Twitter 
users assume 
another’s identity 
for 24 hours. iOS, 
free antipersona.co
Alex Jordan

SURE, YOUR WRISTBAND COUNTS STEPS. BUT IN KIDS’ HANDS, THE SAME 
device could be a dance game, a bike light or the glowing chest-piece of an Iron Man 
suit. That’s the idea behind Mover, the latest maker kit from Technology Will Save Us 
(TWSU). The Bethnal Green, London-based startup designs educational kits – from 
build-your-own synthesisers to a solar-powered plant moisture sensor – that help 
“demystify tech in fun, hands-on ways for children,” explains co-founder Bethany Koby.

Koby (right) and partner Daniel Hirschmann (left), both 36, founded Technology 
Will Save Us in 2012, shortly after the birth of their fi rst child. “Education doesn’t 
move fast enough to keep up with the pace of tech,” says Koby. They started teaching 
a series of local workshops – from basic electronics to coding – before deciding to 
bottle their enthusiasm in kit form. 
Those origins remain vital: each kit is 
workshopped extensively during the 
design phase, “from ideation all the 
way through to testing,” Koby says. 
(One lesson: “People don’t like to read 
as much as we thought.”)

Mover,  released in October, 
enables children to build their own 
wearable device containing an 
accelerometer, magnetometer and 
LEDs. Other products range from 
Electro-dough (a simple electronics 
primer for ages 4+) to the Gamer Kit, 
an Arduino-powered DIY console. 
T h e  c o m p a n y  a l s o  h e l p e d  t o 
design the BBC micro:bit.  “We 
design learning experiences,” says 
Hirschmann, “which happen to have 
artefacts at the end of them.”

The pair have bigger ambitions. 
In May, they debuted Make, an ideas 
resource for fun projects combining 
micro:bits and TWSU components. 
Make, Hirschmann says, refl ects the 
company’s larger mission: to help 
kids learn new skills as they grow: 
“We don’t just want to be a generic 
toy brand.” OF-W techwillsaveus.com

W I R E D W E I R D

A P P S  O F  T H E  M O N T H
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EVENT PARTNERLEGAL PARTNER

WIRED SECURITY IS A NEW ONE-DAY EVENT, CURATED TO 
EXPLORE, EXPLAIN AND PREDICT NEW TRENDS, THREATS AND 
DEFENCES IN CYBERSECURITY. EXPECT 20 LEADING MAIN 
STAGE SPEAKERS, PLUS AN EXCITING RANGE OF STARTUPS
BOOK YOUR TICKET NOW WIRED.CO.UK/SECURITY16
LEVEL39, LONDON

20.10.16

TROY HUNT
Hunt has received 
six of Microsoft’s 
MVP awards and  

created data breach 
awareness site Have I 

Been Pwned?

TAAVI KOTKA 
Kotka led Estonia’s 

e-residency 
programme and 

advises the European 
Commission’s
vice-president.

MUSTAFA 
AL-BASSAM

The former LulzSec  
hacker is now a 

security advisor at 
Secure Trading and a 

PhD researcher.

PATRICIA LEWIS
At Chatham House, 
Lewis focuses on 

global security, WMDs  
and international 

non-proliferation and 
disarmament efforts.

CAMERON 
COLQUHOUN 

The former 
intelligence analyst 
founded “ethical” 

intelligence fi rm Neon 
Century in 2014.

ALEX RICE
Rice founded 
HackerOne, a 

vulnerability and bug 
bounty platform with 
security teams from 
leading tech fi rms.

2 0 +  M A I N  S T A G E  S P E A K E R S  W I L L  I N C L U D E :

TICKETING PARTNER
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MENTAL 
ILLNESS IS 
NOT DOWN 
 TO YOUR 
GENETICS

O L I V E R  JA M E SO L I V E R  JA M E S

Oliver James 
is the author of 
Not in Your Genes: 
The Real Reasons 
Children Are 
Like Their Parents 
(Vermilion)

Genes have been shown to cause 
physical diff erences between us, such 
as height or eye colour. But it is a well-
kept secret that the Human Genome 
Project (HGP) has failed to find any 
genes or DNA sequences which signif-
icantly explain our psychology: per-
sonality, mental health or mental 
ability. It is looking very likely that no 
such genes will ever be found.

Particularly startling is the lack of 
evidence for genes with a signifi cant 
impact on mental illness. By 2011, there 
had been 115 HGP studies searching for 
such genes. All of them drew a blank 
and there have been several dozen 
more with the same outcome.

One study compared the genes of 
36,000 schizophrenics (people who 
have delusions and hallucinations) with 
115,000 non-schizophrenics. Only 3.4 
per cent of variance between the two 
groups was explained by genetic herita-
bility – taken at face value, 96.4 per cent 
of schizophrenia is not caused by genes.

These findings – and it’s the same 
for intelligence and personality – are 
momentous. The conventional model 
of mental illness is that genes cause 
abnormal brain patterns and chemicals 
which manifest as mental illness. 
That model is completely broken.

What is becoming clear is that 
nurture is critical. In a 2009 University 
of Minnesota study – regarded as a defi n-

itive text on child development – nine 
out of ten children who were maltreated 
when small were mentally ill at age 18.

Maltreatment is the major cause of 
schizophrenia. In one study, people 
who had suffered five or more kinds 
of childhood maltreatment were 193 
times more likely to have the illness, 
compared with people who had suff ered 
none. What passes down the gener-
ations is precise kinds of nurture: 
of bickering, humour, snide asides, 
delicious-food preparation, beatings, 
h u gg i n g,  s h o r t - te m p e re d n e s s. 
Seventy per cent of mothers who 
were maltreated as children go on to 
do so themselves. Prenatal and birth 
experience have an infl uence. Children 
whose mothers were stressed in the 
last trimester are twice as likely to be 
ill-behaved or hyperactive at age seven. 
Postnatally, hundreds of studies have 
shown that there is a dose-dependent 
relationship between maltreatment 
and mental illness: the earlier the 
maltreatment and the more extreme, 
the greater the subsequent risk.

Two conclusions follow from all 
this. First, treatment for mental illness 
needs to be primarily talking therapies, 
not the drugs which the medical model 
imposes. It is interesting that 40 per 
cent of internet sites providing advice 
on mental illness are partly funded by 
drug companies. It is in their interests 
to promote the genetic, physical view, 
because it suggests only drugs can help.

By far the commonest form of talking 
therapy is a low-cost quick-fi x called 
cognitive behavioural therapy (CBT). It 
presumes that we can control emotion 
with thought: change the abnormal 
thoughts, change the emotions.

However, many studies into CBT have 
shown that the effect is short-term. 
Two years after treatment, there is 
no diff erence between those who have 
received CBT and those who have not. 
It is not a cure, it is a way of managing 
what is assumed to be a genetic problem.

What does cure long-term is 
prolonged psychodynamic therapy. It 
helps the client to identify the childhood 
causes of the problems. But, most impor-
tantly, through the relationship with 
the therapist, it off ers a new platform 
from which to relate – an alternative 
to the maltreatment of the early years.

The second conclusion is that it is 
vital that we do everything possible 
to enable parents to meet the needs of 
their children, especially when small. A 
big part of that is creating more family-
friendly working conditions, so that one 
parent can be at home during the fi rst 
three years. Employers would fi ght such 
plans, but there are governments which 
make it possible, such as Austria’s.

Parents also need to be helped to 
avoid maltreatment. Conventional 
parenting classes often fail to enable 
parents to see that they are repeating 
the mistakes of their own childhoods 
or overreacting against them. 

The present system puts the profi ts 
of the few ahead of the needs of small 
children and the mentally ill, but it is not 
inevitable. Politicians play on our desire 
to improve our material circumstances 
in order to provide a more affl  uent life 
for our children. We ought to see that 
once a basic level of material security 
has been achieved, it is more important 
to pass love down the generations 
than property or stocks and shares.

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 5 1
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hat is your relationship with God? 
What is something you fear in life? 
These may be great topics for conver-
sations, but we rarely tackle such 
meaty topics at social gatherings. 
Instead, our discussions usually 
centre around summer travel plans, 
the latest home repair horror story 
and, of course, the weather.

This is a shame, because research 
has confi rmed what most people know 
but don’t practise: surface level small 
talk does not build relationships and 
it is not great for our happiness levels. 
The obvious question: if it’s not that 
good for us, why does it prevail?

The sad answer is that we actively 
seek the lowest common denomi-
nator. When left to our own devices, 
we have the freedom to discuss what 
we want, but we also feel the pressure 
to pick a topic that will be socially 
acceptable and easy for anyone to 
participate in – the inherently uninter-
esting hallmarks of small talk. 

To better understand this problem 
of social co-ordination and what we 
can do about it, we arranged a dinner 
party. Usually dinner parties involve 
two social co-ordination problems. 
The fi rst is arrival times: if everyone 
arrives at diff erent times, the party 
always seems to be in fl ux – “getting 
going” or “dying down”. The second 
is one of conversation topics: no 
single person will take the social risk 
of talking about complex personal 
issues with mere acquaintances. The 
alternative is surface chat that makes 
no lasting impression on anyone. 
According to a 2010 study by social 
anthropologist Kate Fox, in Britain, 
more than nine in ten people admit 
to having talked about the weather 
in the last six hours. Around 38 per 
cent say they’ve talked about it in the 
past hour. (And when was the last 
time you heard someone say, “I wish 
we had another 45 minutes to get 
into the weather in more depth”?)

To help combat the problem of 
co-ordination, we added one simple 
variable to this dinner party – rules. 

Midway, something interesting 
happened. We hear: “Hey! Is that 
small talk?” The guests not only 
abided by the rules, but they also 
enforced them. Instead of decreasing 
freedom, people appeared freer 
to  talk  about the things they 
really wanted to talk about.

By establishing a common rule for 
behaviour we created an environment 
with a new set of social norms that 
redefi ned peoples’ best interests. And 
everyone was happier. As added proof, 
two dates came out of the evening. 
Perhaps meaningful conversation 
also makes us more attractive?

The basic idea is that if every 
individual is free to act as they please, 
the combination of these individual 
behaviours might be sub-optimal for 
the group. This problem is clear in 
social gatherings, but it has other 
applications, such as for email.

Email is turned on 24-7. If we 
want to email a question on Saturday 
morning from the coffee shop, we 
have the freedom to hit send.

Even though our ability to get our 
question answered quickly benefi ts 
us in the short term, it is easy to see 
how this snowballs into a culture of 
compulsively checking email. Outside 
of personal sacrifi ces made to stay on 
top of the continuous stream of email, 
this behaviour is detrimental – it 
distracts workers from their top 
priorities and could make the entire 
workplace move slower, not faster. 

So what should we do? We could 
add co-ordination and create a new 
set of social norms. What if companies 
told people that email will only be 
delivered during just three pre-
specifi ed times? This would set the 
expectations of the senders, and 
reduce the need of the recipient to 
continuously monitor their email.

In situations where individuals 
normally have complete freedom, 
social co-ordination in some areas is 
likely to have surprising benefi ts. So 
at your next dinner party, remember 
the wine, the music and the rules.

HAPPINESS LIES IN 
DINNER-PARTY RULES

DA N  A R I E LY  &  K R I S T E N  B E R M A NDA N  A R I E LY  &  K R I S T E N  B E R M A N

Dan Ariely is James 
B Duke Professor of 
Psychology and 
Behavioural 
Economics at Duke 
University
Kristen Berman 
founded Irrational 
Labs, a non-profi t 
behavioural 
consulting company, 
with Dan Ariely

1) Show up between 7:30-8pm. 
If you can’t make 8pm, don’t come.
2) Absolutely no small talk. Only 
meaningful conversation is allowed. 

These rules eliminated some 
individual freedoms in favour of 
better outcomes for everyone. Ninety 
per cent of invitees RSVPed within 
the day, many asking for clarifi cation 
on the rules: “What exactly is small 
talk? Sports? Travel? My job?” 

Not only were they curious about 
the rules, they liked having them – and 
nobody wanted to break them. 

At 7:30pm, the night of the dinner 
party, we were sitting and waiting for 
the guests to arrive. At 7:45pm, we 
were nervous. No one had arrived. 
Guests had only 15 more minutes. 

At 7:46pm, the doorbell rang. It did 
not stop until 7:54pm. 25 guests had 
arrived. The last two guests arrived 
at 8:05pm and, after some internal 
debate, we allowed them in. The 
benefit of having the whole group 
together from the start amplifi ed the 
experience for everyone.

Next, the second rule was triggered. 
To help co-ordinate the conversation, 
we provided big index cards with 
examples of meaningful conversation 
starters. The 27 gender-mixed guests 
discussed if and how to hold public 
offi  cials accountable for their actions. 
We found out who (besides our signif-
icant other) would give up a kidney if 
we needed one. We debated the theory 
of suicide prevention. We talked about 
the art of the dominatrix.

w
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hen it comes to understanding 
intelligence, the greatest challenge 
out there is not a Rubik’s Cube, or 
chess, or even Go. These games are dif-
fi cult in the sense that there are often 
many options to choose from, but they 
are still transparent: nothing is hid-
den; every bit of information is in 
front of you. The main obstacle is con-
verting this perfect information into a 
strategy. In theory, there is a fi xed set 
of rules out there, and if a computer 
can fi nd them, it will achieve the opti-
mal result in every game. When Garry 

Kasparov lost to IBM’s Deep Blue 
chess computer in 1997, he lamented 
this approach. “Instead of a computer 
that thought and played chess like a 
human,” he later said, “they got one 
that played like a machine.”

Kasparov hoped that games such 
as poker would be different. You 
cannot win by following a fixed set 
of rules because some cards are 
hidden, and your information is 
imperfect. The same is true of many 
other situations in life, from negoti-
ations to auctions and trading. It 
may be possible to win at games 
like Go by searching for an optimal 
set of rules – as Google DeepMind’s 
AlphaGo recently did – but to triumph 
in imperfect information games, you 
must adapt your tactics based on 
the data you have and the opponents 
you are facing. Play the same hand 
the same way, or be too predictable or 
robotic, and you will likely lose. 

That is why poker has long appealed 
to scientists interested in thinking 
machines, from Alan Turing to John 

von Neumann. It is also attracting 
modern researchers who are interested 
in artifi cial intelligence. Poker is often 
seen as more an art than a science, a 
game reliant on human ingenuity and 
initiative, rather than just number 
crunching. But the world’s best robot 
players are now tearing this notion 
apart, and in doing so transforming 
our view of how machines – and humans 
– form tactics and make decisions.

In 2015, researchers at the University 
of Alberta unveiled a poker bot, called 
Cepheus, that had solved the two-player 
“limit” version of Texas Hold ’Em poker, 
in which the maximum stake is capped. 
The solution provided an “equilibrium 
strategy” for the game: for each given 
situation, the strategy fl ips between the 
possible options with a certain proba-
bility, and in the long term will not lose 
money. The group didn’t teach Cepheus 
its tactics; according to researcher 
Michael Johanson, many of the team 
wouldn’t call themselves poker players. 
Instead, the bot was left to learn by 
playing billions of simulated games.

Researchers are now turning their 
attention to other forms of poker. The 
“limit” version of the game that the 
Alberta team solved is, by defi nition 
constrained, and its possibilities 
manageable. This makes things easier 
from a theoretical point of view, but 
hinders its relevance to the real world. 
The obvious next target is “no limit” 
Texas Hold ’Em, which is the headline 
event in most human tournaments. 
There is no maximum stake; poker 
players can go “all in” at any time. 

Some bots are already fluent at 
no-limits Hold ’Em, demonstrating 
tactical thinking far beyond human 
capability. As these bots mature, they 
are revealing new and innovative 
ways of juggling risks and making 
decisions with imperfect information. 
In the process, they are forcing us to 
question what aspects of our behaviour 
are inherently human, and what 
will be shared with thinking machines. 

Despite poker’s reputation as a 
game of psychology, it is not just 
humans who deceive opponents or 
adapt their behaviour: computers 
are also deciding this is sometimes 
the optimal strategy. The world’s top 
poker bots have taught themselves to 
bluff , feign aggression and even manip-
ulate their opponents. Just as Kasparov 
hoped, the computers are learning that 
sometimes it pays to play like a human.

Adam Kucharski 
is a lecturer in 
mathematical 
modelling at the 
London School of 
Hygiene & Tropical 
Medicine, and 
author of The 
Perfect Bet: How 
Science and Maths 
are Taking the Luck 
Out of Gambling 
(Profi le Books)
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WHY POKER IS THE 
ULTIMATE TEST FOR 
THINKING MACHINES
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here’s a curious paradox when it 
comes to video games: they earned 
$61 billion (£42bn) in global revenues 
in 2015 (movies made $39bn); daily 
traffi  c for this summer’s smash game 
Pokémon Go beat that for Twitter and 
Facebook; and 69 per cent of Britons 
report playing games on a computer, 
console or mobile device – yet just ten 
per cent of players call themselves 
“gamers”, according to the Pew 
Research Center. Maybe 2015’s 
“gamergate” between a few hardcore 
players and some independent game 
makers and critics turned off  the rest 
of the game-playing world? Or 
perhaps “gamer” doesn’t seem right 
for the average player, who is 35 and 
almost as likely to be female as male? 

Or maybe it’s because the very 
definition of electronic games has 
expanded to encompass experiences 
worlds away from first-person 
shooters. As games continue to evolve 
into highly designed emotional 
journeys, there are titles you need to 
play to understand the changes 
happening to this critical medium. 

PLAYING 
 WITH YOUR 
EMOTIONS 
IS GOOD 
FOR GAMING

K AT H E R I N E  I S B I S T E R K AT H E R I N E  I S B I S T E R 

T

Katherine Isbister 
is author of How 
Games Move Us: 
Emotion by Design 
(MIT Press) 

Games today offer a tremendous 
range of emotional experiences 
beyond the primal thrill of explosions 
and mayhem. Over the past few years, 
game designers have come to master 
the nuances of their craft in ways that 
rival film-makers and novelists. 
Games have had their own Bafta 
awards category since 2004, and 
appear in independent fi lm festivals 
such as Sundance in the US. Games 
get regular critical coverage in 
newspapers of record such as The 
Guardian. This is a renaissance era 
for games, a vibrant cultural moment. 

Not having excellent twitch skills 
doesn’t lock a person out of playing 
games these days – a broad selection 
of current games appeal to players 
who may never have touched a D-pad. 
Pokémon Go, for example, requires 
only knowledge of operating a smart-
phone, and walking. Meanwhile, the 
flourishing of off-the-beaten-path 
“indie”, “artistic”, and “serious” 
games means the breadth of genres 
has never been wider. The most 
well-known internet-based game 
store, Steam, announced in September 
2014 that it had reached 100 million 
users and had more than 3,700 games 
available. Many of these are created 
by independent artists and designers 
who have crafted beautiful, moving, 
engaging and quirky works. Finding 
a game that’s perfectly suited to your 
own unique sensibilities offers a 
secret, insider thrill – one that can 
only survive in a world where a wildly 
diverse group of players support new 
approaches. Without your attention, 

the current renaissance in game 
design may fade, and leave us with a 
far less engaging, box-store-style 
selection of gaming experiences.

To demonstrate how broad the world 
of gaming has become, here are three 
recent examples that could change 
your defi nition of a game forever. 

Papers, Please is a Bafta-winning 
g a m e  i n  w h i c h  y o u  p l a y  a n 
immigration offi  cer deciding whom 
to let into the mythical dystopian 
country of Arstotzka. Created by 
independent game designer Lucas 
P o p e,  t h e  ga m e  c a p t u re s  t h e 
emotional toll and moral dilemmas 
of working with immigrants.

That Dragon, Cancer is an autobi-
ographical game created by two 
parents raising a son, Joel, who has 
terminal cancer. The game uses 
simple choices to give the player a 
feel for what this was like. It’s not an 
easy experience, but it is very moving.

Fans of detective fi ction and crime 
shows should try Her Story, winner 
of the Seamus McNully Grand Prize 
at the recent Independent Games 
Festival. The player pieces together 
the tale of a woman who has been 
brought in, interviewed and re-inter-
viewed by the police about a murder. 

Each of these titles shows the 
power of games to captivate, engage 
and evoke empathy from broad 
audiences of intelligent, engaged 
adults. By getting to know games and 
their emotional powers, you can help 
shape their evolution as they change 
the way our culture shares stories and 
interprets the human experience. IL
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O n  N o v e m b e r  9 ,  w e  w i l l
a n n o u n c e  t h e  w i n n e r s  o f  t h e 
2 0 1 6  W I R E D  A u d i  I n n o v a t i o n 
A w a r d s .  H e r e  a r e  t h e  n o m i n e e s 
f o r  S o c i a l  I n n o v a t i o n  a n d 
I n n o v a t i o n  i n  P r o d u c t  D e s i g n



Science and technology can – and 
must – be forces for good in society, 
and in the world at large. From the 
ways in which vaccines and medical 
machinery are saving lives, to air 
travel making the planet a smaller 
place, to the way the internet is 
advancing transparency, dialogue, 
and the free circulation of knowl-
edge and information, great inno-
vations have improved the lives of 
people around the world.

As tech’s big-shots begin to grasp 
how substantial their potential for 
relevant impact is, many of them 
have launched initiatives under the 

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

guise of catalysing positive social 
change. Facebook and Google have 
independently announced plans 
to bring internet connectivity to 
a number of developing countries. 
The ambitious foundation set up 
by Microsoft co-founder Bill Gates 
and his wife Melinda have pledged 
billions to promote positive global 
development, health, policy and 
advocacy and US-based initiatives.

In many cases technology is the 
lynch-pin of these bids for change. 
In other cases, a fresh look at how 
our societies are supposed to work 
is sufficient to trigger fruitful 

CATEGORY 4:
SOCIAL INNOVATION

Social Innovation can refer to new strategies, 
concepts and projects that better the world – 
through healthcare, education or key services

Beatrice
Pembroke

Director of Creative 
Economy at the 
British Council 
and co-founder of 
techforgood.tv

Mike
Butcher

The editor at large 
of TechCrunch and 
often cited as a 
hugely infl uential 
Brit in tech.

James 
Smith

Founder of 
web-based 
sustainability 
movement 
Cleanweb UK.

Cassie
Robinson

Co-founder of Tech 
For Good and Civic 
Shop, Robinson is 
also director of
The Point People.

Paul
Miller

Miller is co-founder 
and partner 
of social tech 
accelerator Bethnal 
Green Ventures.
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Brie Rogers
Lowery

Deputy managing 
editor at the world’s 
biggest petition 
platform, 
Change.org.

With special 
input from:

Ed Saperia
Founder of 
Newspeak House, 
former Wikipedia 
executive
Alex Beard
Director of 
System Change, 
Teach For All
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discussion – for example, startup 
accelerator Y Combinator’s exper-
iments with Universal Basic Income.

It’s not just Silicon Valley – global 
charities, NGOs, governmental insti-
tutions and companies in several 
countries are embracing digital 
technologies and unconventional 
thinking to better lives. Over the last 
few years, the UK – a place that gave 
the world parliamentary democracy 
– has helped fuel initiatives aimed at 
resolving monumental challenges, 
ranging from tackling diabetes and 
child obesity, to highlighting sexism 
and promoting animal welfare. 

WIRED has seen fi rst-hand how 
innovation makes the world a better 
place. That is why Social Innovation 
had to be one of the categories for 
this year’s Innovation Awards. The 
award will celebrate British indi-
viduals, companies or initiatives 
that, in 2016, have harnessed inno-
vation to help people live healthier, 
happier and more prosperous lives. 
Social Innovation can come in many 
shapes and forms – from corpora-
tions inventing and building life-
changing devices, to institutions 
devising far-reaching policies, to 
bright creators that have come up 
with new answers to age-old issues.

Aided by a hand-picked group of 
nominating judges (see left), WIRED 
has put together a shortlist of high-
impact people and organisations. 
B u t  w h i c h  o f  t h e m  d e s e r v e s 
the title of greatest UK social
innovator? Find out in November 
when the awards are announced 
at our inaugural WIRED Audi 
Innovation Awards ceremony.

‘Global charities, NGOs, 
governmental institutions 
and companies in several 
countries are embracing 
digital technologies and 
unconventional thinking to 
better lives.’

THE NOMINEES

Chayn

Chayn is a non-
profi t open-source 
project using tech 
to empower women 
facing oppression 
and abuse. It has 
300 volunteers 
from 13 countries 
and was founded 
by Hera Hussain in 
2013, who launched 
ChaynPakistan.org
with 70 volunteers 
around the globe.

Wayfi ndr

Wayfi ndr is a 
nonprofi t building 
an open standard 
for audio based 
digital navigation 
– primarily using 
mobile devices 
– for blind and 
partially sighted 
people. Its project 
was fi rst started 
by the RLSB Youth 
Forum and digital 
design fi rm ustwo.

Plume
Labs

Plume Labs 
crowdsources 
information to 
deliver air pollution 
reports. Its USP? 
Some of the data 
is collected by 
pigeons carrying 
tiny backpacks 
with GPS units and 
sensors to monitor 
air quality.

Chicken
Town

The Seven Sisters, 
London, non-profi t 
fried chicken joint 
aims to have a 
positive impact on 
child obesity, local 
employment and 
animal welfare, 
serving quality 
food at low prices 
and offering job 
qualifi cations. 

Impact Hub: 
Birmingham 

Co-founded by 
Immy Kaur, Impact 
Hub in Birmingham 
is a co-working 
space and 
community centre 
hosting social 
clubs, events 
and design 
workshops. There 
are over 60 Impact 
Hubs globally. 

Democracy 
Club 

This ambitious 
project aims to 
bring democracy 
into the digital 
age – without 
direct government 
backing. Projects
include Polling 
Station fi nder, 
WhoCanIVoteFor, 
and a way to read 
candidates’ CVs.

Full Fact

Full Fact is the 
UK’s independent 
fact-checking 
charity, scouring 
politics, health, 
economics, crime, 
education and 
immigration to 
check claims made 
by politicians, the 
media, pressure 
groups and other 
voices in public 
debate. It was 
founded in 2010 
and now has a core 
staff of ten people.

Open Bionics

By borrowing 
from the worlds of 
Disney, Star Wars 
and Marvel, Open 
Bionics, this UK-
based prosthetics 
designer helps 
turn amputee 
children into 
superheroes. The 
company also 
creates low-cost, 
highly functional 
prosthetics for 
the millions of 
amputees around 
the world. 



The design

The latest 
generation of 
the R18 was 
fundamentally
re-designed for
the 2016 season.

The energy

New for 2016, 
Audi is relying 
on a lithium-ion 
accumulator as 
the hybrid energy 
storage system.

The lighting

The R18’s 
headlights are 
effi cient primary 
LED bulbs 
combined with 
laser modules.

The races

The R18 will race at 
nine circuits in the 
2016 WEC season, 
with rounds in 
Asia, Europe and 
the Americas.

The team

Between them 
the current Audi 
factory drivers
hold four world 
titles and ten Le 
Mans victories.

The engine

The 2016 4.0-litre 
V6 TDI consumes 
32.2 per cent less 
fuel than the 2011 
version of the
race engine.

THE DETAILS 



f there was ever an event to put a race 
car through its paces, it’s the 24 Hours 
of Le Mans. The infamous Circuit de 
la Sarthe – all 13.629km and 33 turns 
– has tested the world’s automotive 
elite, with Audi Sport’s R18 winning 
four consecutive races since 2011.

This year’s race, the 84th, featured 
the return of Audi –with the most 
powerful and effi cient race car Audi 
has ever built. The new R18 secured 
third and fourth in the legendary race.

Redesigned “from scratch”, the 
875kg R18’s aerodynamics are better 
than ever, allowing air to cascade over 
the car producing extremely complex 
downforce and drag-reduction 
air fl ows. Indeed, since 1999, Audi has 
increased the aerodynamic effi ciency 
of its LMP (Le Mans Prototype) sports 
cars considerably.

During the race, almost every 
inch of the car is working towards 
efficiency. The TDI-powered R18 is 
not only a hybrid. Temporarily, all four 
wheels are being driven at specifi c 
points on the track, according to 
regulations. The front and rear 
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wheels are independently powered, 
with the rear wheels fed power by the 
V6 TDI engine, while the front axle 
utilises electrical energy for punchy 
acceleration. So that it can be as effi -
cient and powerful as possible, an 
energy effi cient recuperation system 
harvests kinetic energy. This is trans-
formed into electricity for storage in a 
lithium-ion battery to be used later.

“We’re sending a clear signal,” 
says Wolfgang Ullrich, Head of Audi 
Motorsport. “Audi continues to put 
the pedal to the metal in motorsport, 
deliberately relying on TDI – the 
world’s most successful automotive 
effi ciency technology.”

Since 2011, the average speed 
of the quickest Audi at Le Mans 
increased from 125mph to 130mph. 

Designed for the FIA World 
Endurance Championship (WEC), 
the R18 competes in long-distance 
races around the world – from the 
UK’s Silverstone via Belgium’s 
Spa-Francorchamps to Bahrain.

When the Sun sets, the R18 
remains highly capable thanks to 
its laser headlights. Matrix LED 
headlights are combined with Audi’s 
laser light system to produce unri-
valled illumination – keeping the 
Audi team drivers safe and aware. 
Important when they spend up to four 
hours in the car at a time.

The results are stacking up for the 
Audi Sport team. Since 1999, when 
Audi began competing at Le Mans, 
the brand’s track record there has 
included an astonishing 13 wins.

Who said a safe and efficient 
hybrid can’t be a powerful beast, too?
For more info, visit wired.co.uk/
wired-audi-innovation-awards

ENGINEERING
ON THE
CUTTING EDGE
Power, speed and agility needn’t come at the
cost of efficiency. Meet the Audi R18 – one of the 
most successful Le Mans racers ever designed

W I R E D  /  A U D I  P R O M O T I O N

‘We’re sending a clear 
signal. Audi continues 
to put the pedal to the 
metal in motorsport, 
deliberately relying on TDI.’
Wolfgang Ullrich, 
Head of Audi Motorsport



As a lover of great gear, WIRED 
values good design. Few things are as 
frustrating as handling an object that 
has been thoughtlessly conceived and 
sloppily built. On the other hand, the 
feel and sight of a carefully designed 
product can be incredibly rewarding. 

Design is not only about looks: as 
Braun’s design supremo Dieter Rams 
once laid down in his “ten principles 
of good design”, aesthetics is just as 
important as innovation, thorough-
ness and functionality. Maybe more 
significantly, according to Rams, 
design is really effective when it is 
“as little design as possible” – in other 
words, all the elements that are not 
strictly needed to make a product 
work should be disposed of. 

Those principles haven’t always 
been followed by manufacturers. 
Apple is celebrated by its fans as 
adhering to these guidelines, but if the 
company’s late CEO Steve Jobs and 
British-born designer Jonathan Ive 
can be credited with putting design 
back at the top of the priority list, 
recently the rest of the tech industry 
has rediscovered how to create
brilliant and beautiful things.

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

In the UK, 2016 started off  with the 
release of Dyson’s supersonic hair-
dryer, a sleek object that came about 
after four years of development and 
£50 million in R&D investment. Other 
paragons of British industrial design 
excellence, from new generation 
musical keyboards to open-source 
hi-fi systems to Starship’s delivery 
robots, were also revealed over the 
early months of the year. Some notable 
innovative solutions stepped out of the 
physical realms – that is, as cleverly 
conceived apps and digital products. 

To recognise this bonanza of crea-
tivity and functionality, one of the 
categories of the WIRED Innovation 
Awards is Innovation in Product 
Design. WIRED asked design leaders 
to indicate which UK-based creatives, 
design studios, manufacturers or 
companies made the most alluring 
and relevant objects in 2016. The 
shortlist is a compilation of stunning 
stuff – featuring furniture, home 
appliances and consumer electronics.

But which are the British designs 
that, over the last twelve months, 
have truly redefi ned categories and 
re-shaped how we think about goods? 

CATEGORY 5:
INNOVATION IN
PRODUCT DESIGN

Product design affects us all. When a tool or toy 
‘just works’ it can make life easier and more 
enjoyable. Those that fail are a misery to use. 
So which UK designs are deserving of celebration?

Deyan
Sudjic

The director of The 
Design Museum, 
London’s home 
of product and 
industrial design.

Jon
Marshall

Marshall is design 
director of Map. 
Its clients include 
Kano, Yamaha and 
Virgin Atlantic.
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With special 
judging 
input from:

Charlotte & Peter 
Fiell, design 
experts, fi ell.com 
Matthew Cockerill,
creative director,
Seymourpowell
Daljit Singh, 
principle director 
and design strategy 
lead, FJORD
Bethan Gray,
award-winning 
furniture designer
Max Conze
Chief Executive, 
Dyson



Gadi
Amit

Founder and 
principal designer 
of NewDealDesign, 
Amit designed 
the Fitbit.

Yves
Béhar

The founder of 
NewDealDesign 
created Jawbone’s 
Jambox and Up 
fi tness tracker.

Riya
Patel

Patel curates The 
Aram Gallery in 
London and is an 
architecture and 
design writer.

Johanna 
Agerman Ross

Founder of design 
journal Disegno, 
Agmerman Ross is 
the former deputy 
editor at Icon.
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AudioBerry

AudioBerry’s Junior 
is a minimalist all-
in-one amplifi er 
and digital-
to-analogue 
converter. 
Designed for 
brilliant sound on 
a budget, once 
connected to 
speakers it uses 
Bluetooth and 
Apple Airplay for 
wireless playback.

Primo

Primo’s Cubetto 
helps toddlers 
learn how to code.
The wooden kit 
consists of a 
wheeled robot, 
a programming 
board, 16 coding 
blocks, a map and 
an activity book. 
On Kickstarter 
Cubetto raised $1.5 
million. Its goal 
was $100,000.

Dominic 
Wilcox

Wilcox asked 
450 Sunderland 
children to draw 
their inventions. 
He then had local 
manufacturers 
make some of the 
projects a reality – 
from an umbrella 
for lady birds to 
a fl ying skipping 
rope and more. 

Technology 
Will Save Us

The Mover Kit 
from Technology 
Will Save Us 
allows children 
to build their own 
fi tness wearable. 
The Kickstarter-
funded project 
combines coding 
education, 
building and 
physical fi tness. 

London
Fire Brigade 

“Searched” Tags 
from London 
Fire Brigade are 
simple strips of red 
acrylic which allow 
fi remen to mark 
which rooms have 
been searched 
in the event of a 
fi re. The tags are 
cheap, re-usable 
and save time.

Marjan
van Aubel

Van Aubel is 
a window and 
furniture designer, 
and the founder 
of Caventou. Her 
products are 
integrated with 
sheets of coloured 
glass that use a 
process similar to 
photosynthesis to 
produce electricity. 

Starship

Starship 
Technologies is 
building delivery 
bots for personal 
and commercial 
use. The six-wheel 
transporter has a 
range of 5km and 
can carry almost 
20kg. For security, 
the cargo bay is 
locked during the 
bot’s journey and 
can only be opened 
by the recipient. 
The robot can be 
tracked via GPS.

Dyson

The Supersonic 
hair dryer from 
Dyson measures 
the temperature 
of its air output 
20 times every 
second. It charges 
that air with 
negative ions to 
reduce static. With 
the motor in the 
handle, weight is 
better distributed, 
while styling 
attachments 
are connected 
magnetically.

THE NOMINEES



onnected devices are becoming more 
entwined with our lives and habits. 
Our phones were fi rst, with appliances 
following. Now, it’s the turn of the car.

Audi has its own vision for a 
Connected Car – a smart vehicle 
designed to bridge the gap between 
the driver and the connected world. 
Part of Audi’s vision for the future, 
the concept has seen €3 billion in 
investment for new manufacturing 
and future technology, as well as the 
purchase of Nokia HERE – a navigation 
platform that supports static HD maps 
in 200 countries and inch-accurate 3D 
models of transport networks.

Audi’s next step is to deliver real-
time traffic information via “swarm” 
data, with relevant points verified 
and evaluated in the cloud. Providing 

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

WHERE THE 
CONNECTED
CAR IS GOING

Entertainment 

Get internet radio 
for your car, and 
download Audi’s 
MMI Connect app 
to access music
on your phone.

Navigation

Audi parking 
information allows 
drivers to look for 
vacant spaces and 
larger multi-
storey car parks.

IN THE DRIVING SEAT

Notifi cations

With access to 
the very latest 
traffi c information, 
drivers can plan 
their routes to 
avoid nasty jams.

warnings against weather, break-
downs, accidents and congestion, 
receiving updates this way would offer 
an element of personalisation making 
the driver more connected than ever. 

The Q2, A3, A4 and Q7 ranges are 
already taking in-car connectivity even 
further. An embedded SIM card means 
the cars can get online as soon as they 
are handed over to the customer, 
without the need for a separate data 
connection. In turn the internet brings 
new intelligence to a host of Audi 
driver-assistance systems. 

Ultimately, these connected cars 
will play an important role in Audi’s 
vision of the Smart City – a modern 
metropolis in which the city’s traffi c 
light information is integrated with 
transport, allowing fl uid movement 

of traffic and the introduction of 
intelligent parking locations, where 
self-parking cars can use available 
spaces to reduce inner-city traffi c.

A trial partnership has been set up 
with Somerville in Boston, combining 
swarm data, connected vehicles and 
networked traffi c. For now, Audi drivers 
can utilise Audi Connect, a network 
between the driver, the internet, 
their Audi and its infrastructure. 
For more info, visit wired.co.uk/
wired-audi-innovation-awards

W I R E D  /  A U D I  P R O M O T I O N
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The Kraken Abyss 
Table is a study in 
topography from 
Christopher Duffy, 
crafted using 
layers of Plexiglas 
and sustainably 
sourced timber. 
Depicting a 
geological cross-
section of the 
ocean bed, this 

limited edition 
(only 25 will be 
made) is a 
handmade design 
that captivates 
the viewer by 
plumbing the 
depths of modern 
manufacturing 
techniques.
£40,800 
duffylondon.com
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M LAMP BY 
DAVID IRWIN
Available in black, 
white and orange, 
the carbide-
inspired M Lamp 
is a gorgeous 
go-anywhere 
lithium-ion-
powered design. 
Its eight-hour 
battery life and 
dimmable 
maximum output 
of 3,000 lux make it 
perfect for reading. 
And at the end of 
its 2,000 charge 
cycles, dismantle 
and recycle it.
£211 davidirwin.co 

This series of 
veneered oak 
lampshades 
comes from the 
Wrong for Hay 
collaboration. 
Cleverly rolled to 
create a seamless 
wood grain pattern 
both inside and 
out, the precision 

craftsmanship 
adds a new 
dimension to 
something 
seemingly simple 
in design. Available 
in natural, green, 
wood stain and 
orange fi nishes. 
From £55 
wrong.london 

TIZIO MICRO LAMP
The original Tizio, 
created in 1972, 
was the fi rst 
product outside 
the car industry to 
feature a halogen 
bulb. It has been 
updated with an 
effi cient LED, but 
keeps its timeless 
modernity and 
cleverly counter-
balanced structure. 
£215 artemide.com

g
li
p
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Reminiscent of an 
old-fashioned 
weighing machine, 
the aluminium 
ORON fl oor lamp 
uses two slider 
bars to adjust the 
brightness from 

its 2,900K, 
50,000hr LED 
bulbs. Rotate the 
bar through 60° 
to provide either 
direct or mood 
lighting. €1,989 
holytrinity.de

ORON LIGHT BY HOLY TRINITY

“An exploration 
of sculptural 
forms inspired 
by the beauty 
of Iceland’s 
otherworldly 
landscapes”, 
the Mayu shades 
are handmade in 
Melbourne from a 
white mesh fabric 
on transparent 
backing. A second 

internal layer 
helps to conceal 
the bulb and 
diffuse the light 
beautifully. 
Available in fi ve 
distinctive 
pendants, ranging 
from 38cm to 
117cm long, and 
one fl oor-lamp 
design. AU $poa 
cocofl ip.com.au

MAYU COLLECTION BY KATE 
STOKES AND HASLETT GROUNDS 

30DEGREE PENDANTS BY 
JOHAN VAN HENGEL 

LIGHTING
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SWITCHED 
ON DESIGN
WIRED rounds 
up six moments 
of brilliance to 
suit every room

KOI LS 
PENDANT
During their 
experiments with 
new materials, the 
designers LZF 
Lamps created a 
fi sh-scale inspired 
“koi fabric” by 
shining light 
through slivers 
of overlapping 
wood veneer. And 
what better way 
to showcase 
the effect than 
with an all-wood 
Koi constructed 
using traditional 
Valencian 
carpentry 
techniques, 
which supports 
the outer surface 
of glistening 
veneer scales? 
€24,000, 
lzf-lamps.com

F E T I S H

The light can be controlled 
by a Bluetooth app for iOS, 
Android and Windows phones

352cm long; weighs 25kg
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BUILD BESPOKE
Indulge in the pleasures of modular design and 
create the ideal custom environment

ROOM is a collection 
of 25 wooden blocks 
designed by Erik 
Olovsson & Kyuhyung 
Cho. Ranging from 
storage squares and 
round slots to zigzag 
organisers, it’s an 
engaging piece when 
empty, but once 

F E T I S H

The blocks are 
made in 
Sweden from 
pine plywood

loaded with items 
the ROOM is more 
personal exhibition 
than practical 
storage for your kids’ 
stuff. Blocks are sold 
separately or in 
sets, including one 
of all 25. Full set 
€6,250 acnejr.com

ACNE JR ROOM COLLECTION



LIFT-BIT 
IOT SOFA 
The world’s fi rst 
app-controlled, 
transformable sofa, 
Lift-Bit, by Carlo 
Ratti Associates, 
is made up of 
motorised seats 
that tessellate to 
create a fully 
customisable 
lounging landscape. 
Set your seat 
confi gurations 
via an iPhone app, 
or simply hover 
your hand over the 
seat to raise and 
lower automatically.
£tbc carloratti.com

WIRED loves the 
fl exibility of 
this modernist 
composite 
laminate shelving. 
Each pack 
contains one 
short and one long 
shelf that slot 
together to form 

an asymmetrical 
cross. Buy 
multiple packs to 
create a custom 
storage wall in 
black, white, 
or both, that 
grows with your 
collections. €183 
benthansen.net 

Adding pizzazz to 
appliances is never 
easy, but Smeg 
has laudably put 
some design 
thought into the 
Dolce Stil Novo gas 
hob range. Made 
from stainless 
steel, the hob has 

a selection of 
intricately cut 
trivets of birds, 
fruits and bugs, 
created by noted 
architect Guido 
Canali, with which 
to spice up your 
hob. From £1,099 
smeguk.com

DOLCE STIL NOVO SMEG HOB 

An experiment in 
free-form fl at-pack 
furniture, the 
Spyndi is 
assembled from 
between 60 and 
75 handmade 
birchwood 
interlocking slats. 
Each slat is 
identical, but 
depending on the 

combination, 
you can form 
straight lines or 
both inward and 
outward curves. 
The result is a 
bespoke chair 
that’s as supportive 
as the spine it was 
inspired by.
Pre-order from 
€1,390 spyndi.com

SPYNDI CHAIR BY MINDAUGAS ZILIONIS

UP THE WALL SHELVES 

W E L L  A D J U S T E D  /  G E A R  /  0 6 7

MODULAR

BROOKLYN DESK
This is children’s 
furniture as it 
should be: stylish, 
eco-friendly 
and capable of 
growing as your 
kids do. Made 
from eco-MDF 
and solid birch, 
and fi nished with 
water-based, non-
toxic materials, 
it can be adjusted 
from 62cm to 
74cm in height. 
That means it 
should be suitable 
from junior school 
right through to 
university. $575 
oeufnyc.com 
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5. ZELL TABLE
A must for anyone 
looking for a touch 
of positive quadratic 
form in their 
furniture, the Zell 
table’s random cell 
structure base is 
inspired by Voronoi 
diagrams, fi rst 
discovered in 1908. 
The steel shapes 
provide the ideal 
trusses for the 
hardened glass top. 
Available in six 
colours and three 
sizes, from 600-
1,100mm diameter.
£tbc hopfnordin.se

4. STUDIO NITO 
TINT LAMP
The idea behind 
Tint is its light 
passes through 
the differently 
coloured spaces, 
which adds a 
subtle tone to the 
illumination. The 
slats on the fl oor-
standing light 
can be adjusted 
like a fan, offering 
a playful option 
to setting the ideal 
ambient hue. 
£poa archello.com

FILL YOUR SPACE
For the look of an astronaut’s 
hideaway, WIRED likes these 
futuristic-inspired pieces

This asteroid is 
actually the 
Species sofa – 
and it’s a whole 
lot softer 
than it looks…

3. STRIPE RUG
Designed by Tom 
Dixon (see p108) 
this pure wool rug 
is hand-knotted in 
two directions and 
in two heights to 
give it a bold 
graphic presence 

and texture. And If 
the 24kg, 3m x 2m 
rectangular 
offering doesn’t 
suit your space, try 
its 2m-diameter 
circular sibling 
instead. £1,600 
tomdixon.net

1. SPECIES SOFA
The poster boys for 
British avant-garde 
design, Patrik 
Fredrikson and Ian 
Stallard, created “a 
brute force that is 
at odds with ideas 
of comfort”. Made 
using polyurethane, 
rubber, glass fi bre 
and polyester, it’s 
more comfy than 
its asteroid-like 
surface looks 
might suggest. 
£poa fredrikson
stallard.com

2. NUDE GLASS 
MALT WHISKY 
DECANTER & 
GLASSES
The Malt whisky 
set by Finnish 
designer Mikko 
Laakkonen, for 
Nude Glass, 
doubles your 
drinking pleasure, 
as its bowl-shaped 
glasses are 
especially pleasing 
to hold. Malt 
decanter £55; 
glasses £25 for 2 
nudeglass.com

SCI-FI

3



HEADLINE PARTNERS TICKETING PARTNER

A TWO-DAY EVENT SHOWCASING THE BEST OF THE WIRED 
WORLD – THE GREATEST INNOVATORS, THE MOST RADICAL 
THINKERS AND THE NEWEST TECHNOLOGIES. EXPECT MORE 
THAN 50 SPEAKERS, LIVE PERFORMANCES AND THE TEST LAB
BOOK YOUR TICKET NOW AT WIRED.CO.UK/16
TOBACCO DOCK, LONDON

03-04.11.16

ANOUSHEH ANSARI  
The fi rst privately-

funded female space 
traveller, Ansari’s 

family helped fund 
the Google XPRIZE for 
suborbital spacefl ight.

ALEXANDER BETTS 
Director of Oxford 

University’s Refugee 
Centre, Betts 

researches the politics 
and economics 

of refugees.

ZENIA TATA 
Social entrepreneur 
and development 

expert Tata is 
expanding XPRIZE 

with incentive 
competitions.

ANDREW MCAFEE
A best-selling author 

and principal research 
scientist at MIT, 

McAfee studies digital 
tech in businesses 

and society.

DAVID HORNIK
Hornik is a general 
partner at August 

Capital, a tech-
focused fund which 

has invested in Splunk, 
Evite and many more.

T H E  5 0 +  W I R E D 2 0 1 6  S P E A K E R S  I N C L U D E :

CHEMA ALONSO 
Chief data offi cer at 
Telefónica, Alonso is 
a pioneer of personal 

data security and 
leads the big data and  

advertising teams.

H E A L T H  |  M O N E Y  |  2 0 1 6  |  N E X T  G E N  |  R E T A I L  |  S E C U R I T Y  |  E N E R G Y
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1. FERM LIVING 
PLANT STAND 
& POTS 
Perfect for 
fl owers, plants or 
knick-knacks, 
these decorative 
plant stands and 
pots from Ferm 
Living are made 
from powder-
coated metal. 
They come in a 
range of sizes and 
colours, and all 
the pots have 
an anti-rust 
treatment inside. 
Pot from £20; 
stand from £27 
fermliving.com

2. HAY SLIT 
TABLES
Hay’s Slit Tables 
are a lesson in 
simplicity and 
come in three 
shapes – round, 
oblong and 
hexagonal – so will 
fi t in any room. The 
concept is origami 
translated into 
powder-coated 
steel, and named 
after the slit that 
emerges when the 
frame is folded. 
Pick from fi ve 
colours, plus brass 
or mirror fi nishes. 
From £119 hay.dk

3

2

2

1

4



3. ACE LOUNGE 
CHAIR & SOFA
Hans Hornemann’s 
Ace Collection 
reinvents fl at-pack 
furniture by 
blending intelligent 
engineering and 
luxury materials. 
Each piece is 
supplied ready to 
build – the chair 
consists of a back, 
seat, four legs and 
screws – but once 
built is a design 
classic in waiting. 
Available in velour, 
wool or leather. 
From £399 
normann-
copenhagen.com 

5. KNOT 
CUSHION
Created by 
Icelandic designer 
Ragnheiður Ösp 
Sigurðardóttir 
for Design House 
Stockholm, this 
sculptural cushion 
is made from 
metres of knitted 
tube. Sigurðardóttir 
says of the form, 
“I like that when 
you fi rst look at the 
cushion you might 
not know what it is, 
and perhaps that 
draws you closer.” 
It worked on us… 
£77 designhouse 
stockholm.com

4. BOLON 
FLOORING
Made from PVC 
and recycled 
materials, Bolon 
Flooring is 
“ethically made” 
and hard wearing. 
Its colourful tiles 
have added impact 
to many spaces, 
including Google’s 
new London HQ. 
WIRED went with 
the Studio 
Triangles from the 
Bolon By You 
range, in shades 
from the Botanic 
and Artisan 
collections. From 
£92 m2 bolon.com

GEOMETRY SET
Functionality, clean lines and high-quality materials 
defi ne the Scandinavian design approach

2

5
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ANIMARO 
CRANE LAMP
Inspired by the 
elongation of 
a crane’s neck 
when catching 
its prey, Matt 
Gilbert’s whimsical 
steampunk-style 
desk lamp is 
created using 
a combination 
of walnut, brass 
fi xings and a cast 
concrete base.
£290 animaro
design.com

ENTRYWAY 
COLLECTION BY 
GROVEMADE 
Designed in 
Oregon, this 
collection of pieces 
made from walnut, 
wool, leather and 
aluminium offers 
dapper storage for 
your hallway. The 
Catch-All’s wool 
liner keeps phones 
protected, and the 
key hooks prevent 
pocket-emptying 
screen scratches.
Catch-All $149; 
Wall Hook $49 
grovemade.com 

TRACE 
FURNITURE 
COLLECTION 
Japanese studio 
Nendo has created 
a series of 
cupboards, storage 
units and worktops 
that double as 
visualisations of 
space and 
movement. Here, 
an imagined arc 
created by a 
cupboard door 
opening has been 
traced in a solid 
steel frame around 
the unit. 
£poa nendo.jp

CAMEO MIRROR
East London-
based designer 
Gavin Coyle 
specialises 
in what’s best 
described 
as elegantly 
everyday pieces. 
The hand-turned 
Cameo Mirror 

Cornwall-based 
craftsman Tom 
Raffi eld uses 
traditional wood
steam-bending 
techniques to 
create this 
pendant inspired 
by a butterfl y’s 
wings in motion. 
Available in 
sustainably 

sourced oak or 
walnut, the 
fi nished design 
catches light and 
casts an intricate 
shadow, especially 
when used with a 
low, soft-glow bulb. 
Perfect for adding 
atmosphere to a 
sparse room. £365 
tomraffi eld.com

At full height, 
the lamp is 
110cm tall. The 
wheel lets it 
retract to 46cm

in European 
beech features 
a perfectly 
weighted ball-
and-socket joint, 
allowing it to 
pivot and rotate 
freely, or be held 
and used as a 
hand mirror. £75 
gavincoyle.co.uk

BUTTERFLY PENDANT
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GREENHOUSE 
BY DESIGN 
HOUSE 
STOCKHOLM
From Scandinavia 
via Bangkok 
comes the 
Greenhouse, an 
elegant cold 
frame from Thai-
based design fi rm 
Atelier 2+. The 
intention is to 
make room for a 
little bit of nature 
in our busy, urban 
lives, by providing 
sensitive plants 
with a solid ash 
and glass home. 
£492 designhouse
stockholm.com

The interior 
holds a 
galvanised 
metal tray

The cabinet and 
base are available 
separately. As 
shown here, it 
measures 95cm 
x 135cm x 40cm

GRAIN 
REACTION
The natural aesthetic and 
structural qualities explain the 
continued popularity of wood

WOOD



ognitive Computing revolution is already 
changing how doctors, fi nancial experts 
and many other professions fi nd and inves-
tigate key issues in their work. But what 
happens when IBM Watson® becomes a 
part of more everyday experiences?

During the British summer, conversations 
about sport become almost ubiquitous. 
This year, however, one participant in 
those conversations was very different: 
the cognitive intelligence, IBM Watson.

rallies and other breaking news, while 
keeping spectators up to date on newly-
broken records, such as Roger Federer’s 
307th Grand Slam win against Marin Čilić.

“We actually pushed out questions to the 
audience, using [social media and] screens 
on the ground,” adds Duncan Anderson, CTO 
of Watson Europe. “People could reply with 
a slightly different hashtag depending on 
where they were, which allowed us to learn 
that people on the Hill at Wimbledon felt 
differently than people in the queue for the 
court, who in turn felt differently from the 
people at home. They were all experiencing 
Wimbledon in different ways. Understanding 
and responding to that is not just changing 
the interface, but changing the interaction 
between the human and the computer.”

Listening and talking to spectators is 
far from the only benefi t Watson can bring 
to the world of sport. But Watson, and the 
cognitive learning technology it embodies, 
can improve the experience not just of the 
thousands of élite athletes in the world, 
but the billions of people who watch them.

The All England Lawn Tennis Club (AELTC) 
knew that 2016 would feature unusually 
fi erce competition for attention, with the 
Tour de France and Euro 2016 taking place 
alongside their key event, Wimbledon.

Wimbledon’s “Cognitive Command 
Centre” – powered by Watson’s intelligence 
running on a hybrid, IBM-managed cloud – 
scanned social media for emerging news. 
With 19 courts, 3,500 journalists covering 
Wimbledon, and only six seconds to capture 
a social-media-user’s attention, this would 
be a task far beyond even a massive team. 
Instead, human experts taught Watson how 
to understand social discussion across four 
key services – Twitter, Facebook, YouTube 
and Instagram. In total, 11 million pieces of 
content were analysed during Wimbledon.

“Watson’s understanding of what was 
likely to get and keep people’s attention, 
improved over time,” notes Sam Seddon, 
who led the IBM Wimbledon team.

With progressively faster analysis, the 
Command Centre alerted the AELTC’s social 
teams to impending upsets, incredible 

THE THIRD IN OUR SERIES ON IBM WATSON 
EXPLORES HOW THE POWER OF COGNITIVE 
COMPUTING CAN CREATE BETTER 
EXPERIENCES IN A COMPLEX WORLD
WIRED.CO.UK/IBM-COGNITIVE-INSIGHT

COGNITIVE 
INSIGHT 

#3
EXPERIENCE

IBM
WATSON

CREATING  A
NEW WORLD
OF EXPERIENCE
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COOKING UP A COGNITIVE STORM
Wimbledon gave IBM the opportunity to 
show off another of its experience-driven 
applications for cognitive technologies 
– Chef Watson. Wimbledon-inspired 
creations were put together based on 
an understanding of how flavours and 
ingredients interact, producing twists on 
classic Wimbledon recipes, including a 
delicious crayfi sh cocktail. With more than 
40,000 fl avour combinations, Chef Watson 
even has its own cognitive cookbook.

TAKING WATSON ON TOUR
The ability to ask simple questions in natural 
language, and receive answers based on 
a huge array of knowledge, intelligently 
ordered, is opening up a wide range of indus-
tries to the benefi ts of cognitive computing.

WayBlazer, the cognitive travel recom-
mendation engine, works with Watson to 
analyse customer searches and provide not 
just the perfect hotel, but extra personal-
ised content such as local area knowledge, 
insights and media, to improve engagement.

SHOPPING OFF THE BEATEN TRACK
Working with Watson, e-commerce 
specialist Fluid has made online shopping 
less like fl icking through racks of products 
and more like talking to an expert.

Instead of searching through hundreds 
of jackets, users of Fluid’s Expert Personal 
Shopper application for The North Face are 
asked questions, such as their sex and 
where they plan to wear the item, and an 
appropriate range is presented to them. 
It’s minimum friction for maximum returns.

MAKING THE INTERFACE PERSONAL
As conversational interfaces become 
more familiar, accessing information and 
services is likely to change, offering greater 
understanding and improved convenience.

IBM’s Duncan Anderson is excited by 
the possibilities: “It’s the ability to access 
a computer system that has been trained by 
an expert in a particular fi eld of knowledge 
– and therefore being able to access that 
knowledge. That’s incredibly empowering.” 
For more, see ibm.com/outthink/uk

COGNITIVE COOKERY
Chef Watson can 
generate an infi nite 
number of recipes, 
based on its training 
from Condé Nast’s Bon 
Appétit magazine. 
The ability for Watson 
to learn and be 
taught as opposed to 
programmed opens up 
a world of possibilities 
for its application.

PERSONAL SHOPPING
E-commerce sites 
tend to be static – 
the product sits on 
the page, and it’s the 
same for everyone. 
But Watson can 
help brands create a 
deeper relationship 
with customers – 
one based on natural 
conversation and 
smart suggestions.

COOKING UP A COGNITIVE STORM SHOPPING OFF THE BEATEN TRACK

FRIENDLIER ROBOTS
Japanese tech fi rm 
Softbank is harnessing 
Watson’s cognitive 
abilities to help 
its robot, Pepper, 
understand nuances in 
social media, video and 
other conversational 
content. Peppers can 
be found in many 
Softbank stores, 
assisting customers.

HOLIDAY BOOKING
WayBlazer, built on 
Watson’s Natural 
Language Processing, 
enables travellers to 
search in a nuanced, 
personalised way – and 
for holiday fi rms to 
provide instant, smart 
answers based not just 
on data provided by 
the hotels, but blogs, 
reviews and more. 

W O R K I N G  W I T H  W AT S O N

IBM / WIRED PARTNERSHIP







TECH NEWS 
WITH REAL IMPACT

ARSTECHNICA.CO.UK

Ars Technica, founded in 1998, is the 
world’s most infl uential technology website 
and community, providing deep analysis and 
impartial reporting of the confluence of 
science, technology, policy, and the Internet.

Ars Technica UK builds upon these 17 years of 
experience, with high-quality journalism that 
spans the width and breadth of UK and Europe.

“Ars comes up with insight that no one else has.”
Sergey Brin, cofounder, Google



WIRED2016

The British architect on the roots of his 
most ambitious project yet: the new 
Smithsonian National Museum of African 
American History and Culture
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WIRED: You describe your buildings 
as “responsive” to their environ-
ments. What shaped this approach?
David Adjaye: I think the generation 
who were taught in the 80s and 90s 
became very weary of what I call the 
“spire wars” in architecture. Either you 
were a deconstructivist, or a post-mod-
ernist, or an urbanist. We were trauma-
tised by this idea of having to follow a 
label. I learned that there was a way you 
could make bespoke architecture for 
each region: it came from thinking of 
the world as places each with their own 
quality of light, latitude, geographic 
and social concerns – and thinking 
that maybe architects should knead 
architecture to be more responsive 
and less of a generic block. 

“What I’m doing is about the public, it’s about 
people’s lives,” says British architect David 
Adjaye (right). “For me, the whole point of archi-
tecture is to elevate the human experience.” 
Born in Tanzania to Ghanaian parents, Adjaye’s 
heritage is threaded through his work – which 
ranges from the Nobel Peace Centre in Oslo, to 
the Ideas Store libraries in London’s West End. In 
September, Adjaye will open his most signifi cant 
project yet: the Smithsonian National Museum 
of African American History and Culture, which 
will occupy the last space on the National Mall 
in Washington, DC. The three-tiered structure 
is sheathed in a bronze-coated aluminium 
façade, cut with Nigerian tribal Yoruba motifs 
– a homage to the enslaved ancestors of many 
African Americans. In October, he’ll release a 
book chronicling African architecture, based on 
his 11 years of travels on the continent. WIRED 
talked to Adjaye about the Smithsonian, his 
ambitions for the experience, and his thoughts 
on the future of architecture. Emma Bryce 

Previous page: 
his new Museum 
of African 
American History 
and Culture

Right: Adjaye’s 
museum façade 
casts shadows 
based on African 
tribal motifs

You’ve worked on public libraries, 
aff ordable housing, and museums: 
what draws you to projects?
It’s not so much that it’s something 
functional, but if it has something to 
do with the human experience – in 
terms of interacting, or exchanging, 
or facilitating something that we 
need – then I’m really interested in 
it. In the beginning it was the most 
mundane things: I was interested in 
where truck drivers had their coff ee, 
or where taxi drivers went to meet – 
using architecture to create scenarios 
around those spaces to heighten 
them and make them special. It’s to 
do with a belief that space is in the 
service of the human experience. 

The new Smithsonian takes visitors 
through the history of slavery, the 
post-abolition migration of African 
Americans, and their contribution 
to American society today. What
did you set out to accomplish?
We are making a museum that is not 
really about any particular artefact 
being valuable in the traditional 
sense. This is not the Met or the 
British Museum. This is really about 
stories; it couldn’t just be a palace 
that we put things in and take things 
out of. It has to be a building which, 
from its very silhouette, its profi le, is 
asking questions. It’s talking to you 
and you’re talking to it. It’s hopefully 
a kind of call-and-response, which to 
me is a very beautiful way of seeing it. 
So it’s a dialogue.

What was the design significance 
of the bronze façade?
The cladding is derived from the archi-
tectural ironwork made by African 
American artisans in southern cities. 

It’s variable in density, to control the 
amount of sunlight reaching the inner 
wall: during the daytime, the outer 
skin can be opaque at oblique angles, 
while allowing glimpses through to 
the interior at certain moments. 

The building was constructed on the 
last plot on the National Mall: did you 
feel the weight of that responsibility?
Totally. It was a seismic jump for me 
in terms of working at a national level 
– where you have senators, Congress 
and the President intervening. And 
then you have citizens who feel that 
this is probably the most important 
project happening on the Mall. Plus, 
all the preservationists and histo-
rians saying this is the last building, it 
had better be right. And, you know, 
what exactly is “right”? It’s the project 
that gave me my first grey hairs.

And the top tier will give visitors 
an expansive view over the Mall. 
The Mall is a beautiful set piece of 
American history. The museum gives 
you this extraordinary panorama, and 
you see everything – you see where 
Martin Luther King made his speech. 
Hopefully, by this point, you’ve made 
this journey where you’ve looked 
at the history of America and the 
African American community’s contri-
bution in a new way. 

How has your heritage manifested 
in your own work?
It is not formulaic. Of course I draw 
from Africa – it’s my heritage. But I 
draw from many other things as well, 
such as the abstraction found in African 
craftwork. The forms I’m looking at 
might be mud huts in Mali, or might 
be Palladian homes. That’s what a good 
architect does – draws from things he 
knows and, more broadly, the world.

Do you think there are certain cities 
that are more receptive to change?
Architecture very quickly becomes 
conservative. The more developed the 
city, the less open it is to new things, 
sadly. You find radical ideas really 
coming up in emerging cities, which 
more established cities always sneer 
at. But those become the model for 
the future. Innovation happens when 
things are actually in flux. Entropy 
comes when people think they’ve got 
something that they don’t want to lose.

David Adjaye (continued)
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Classical music has a problem: young people 
just aren’t listening to it. For the Philharmonia 
Orchestra and its Finnish conductor Esa-Pekka 
Salonen, 59 (below centre), one solution is VR. “A 
symphony orchestra on stage in a concert hall can 
sometimes be a distant experience,” says Salonen. 
“Captured in VR, it would be a unique way in for 
people who don’t have previous experience of this”.

Established in 1945, the Philharmonia are no 
strangers to merging technology and music. 
Previous projects include a 12-metre touring 
MusicLab – in which hacked instruments let 
kids learn the basics, Guitar Hero-style; the iPad 
app Orchestra; and the Universe of Sound, a 
walk-through installation of Holst’s The Planets. 

For VR, the orchestra captured the last 
movement of Sibelius’ “Symphony No.5”. A 
cube of bespoke Inition VR cameras was placed 
at chair height to achieve a full 360° view. 

Virtual classic
Esa-Pekka Salonen and the Philharmonia Orchestra 
have a new concert venue – your VR headset

Just below the cameras, ear-shaped 3Dio binaural micro-
phones recorded the musicians in ambisonic audio. A 
four-minute demo will be exhibited at the Royal Festival 
Hall along with Universe Of Sound from September 23 (if you 
want the full nine-minute movement, you’ll have to buy it).

Salonen, meanwhile, is planning for the future: “Material 
composed for VR,” Salonen says. “It’s defi nitely within our 
reach.” Ruby Lott-Lavigna philharmonia.co.uk
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HUMANS: 
STILL NOT 

LOGICAL 

Scene Joe 
activates his 
synth’s “18+” 
function.

Verdict “Humans 
have been using 
technology to 
provide sexual 
pleasure for 
as long as tech 
has existed,” 
says Shadbolt. 

Scene “We Are 
People” protest 
against synths 
taking human jobs.

Verdict “There’s 
a line from that 
scene: ‘This place 
used to be full of 
working people – 
creating, building, 
making.’ This will 
always continue.”

Scene Niska, 
a synth, becomes 
dangerous 
to humans.

Verdict “The 
danger is not 
AI, but natural 
stupidity. We are 
the existential 
threat to humans 
– and likely 
to remain so.”

Humans imagines a world in which subservient androids – “synths” – are the hot new gadget. But how realistic 
is its vision of AI? Ahead of series two’s return to Channel 4 in October, WIRED asked Nigel Shadbolt, professor of 
AI at the University of Southampton, to analyse three scenes to fi nd out if they compute. Stephen Kelly



Above: Iris van Herpen with a piece from her Crystallization collection, which takes its cues from "the secrets and invisibility of water". 
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BEHAVIOUR Emotional detachment; 
strange, glowing eyes; whirring noises.
SOLUTION So, you have yourself a 
robot! (Just don’t tell him he’s not a 
real boy.) Watch out for self-awareness 
issues. Nobody wants a singularity.

 BEYOND THE 
CUTTING EDGE 
Iris van Herpen dresses Beyoncé, uses blown- 
 glass on the catwalk and is exploring 4D printing –   
 but she’s never far from a spot of hand-stitching
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BEHAVIOUR Flying bicycles; long neck; 
glowing fi ngertips and stomach.
SOLUTION Congratulations, your 
child is an extra-terrestrial! Keep away
from phones and evil agents 
masquerading as child services.

BEHAVIOUR Potty mouth; projectile 
vomit; 360° head rotation, levitation.
SOLUTION You’re going to need an 
exorcist, as your child is possessed 
by demonic forces. And invest in some 
overalls – Hellspawn can get messy.

Digital extra! 
Download the WIRED
app to view a gallery 
of van Herpen's work

All children act up. 
But do yours display 
unusual abilities? Do 
you feel like they are 
plotting to murder 
you or communing 

with the dead? They might just be 
“special”. Three fi lms this month – The 
Girl with All the Gifts, Miss Peregrine’s 
Home for Peculiar Children and Morgan 
–  continue the cinematic tradition of 
challenging cherubs. Notice any of the 
behavioural tics below? Don't panic: 
just read WIRED's tips. Alex Godfrey

HOW TO 
HANDLE A 
SCI-FI KID

ArtEZ Institute of the Arts in Arnhem. 
After graduating, she interned at 
Alexander McQueen before launching 
her own label in 2007. In these early 
days she became one of the first 
couture designers to experiment
with 3D printing. “It completely 
changed my process,” she says. 

Her creations start not with a shape, 
but with a material. Van Herpen’s 
studio has many projects in devel-
opment at any one time, and frequently 
collaborates with companies and 
designers – the architect Philip Beesley, 
MIT’s Neri Oxman (see page 23) – on 
new techniques to use in its creations. 

Van Herpen doesn’t draw with a 
pencil (“it’s too fl at”), instead moulaging 
directly on to a mannequin. As a child, 
she wanted to be a dancer, to which she 
attributes her designs’ dramatic, sculp-
tural forms. Her work is then digitised, 
“I fi rst make it by hand in the atelier, 
then we 3D-scan textures and start 
working with them on the computer,” 
she says. “It’s the more natural way.” 

The new technologies are blended 
with traditional couture techniques – 
hand-stitching and sewing patterns. 
“If there is a dress that involves 3D 
printing, it always involves handwork 
in it,” she says. “My work isn’t just 
about technology. It’s a tool. The
craftsmanship is just as important.” 

To date, her creations have been 
worn by Beyoncé and Björk, and 
displayed in museums around the 
world (including the Met in New York 
this summer). Among commercial 
collaborations, she is also working on 
a book, and thinking about emerging 
technologies such as 4D printing. 
For van Herpen, it’s about more 
t h a n  j u s t  a e s t h e t i c s.  Fa s h i o n , 
she explains, has the capability “to 
completely challenge the way we 
think, and the way that we make 
something”. OF-W irisvanherpen.com

Iris van Herpen doesn’t so much 
design clothes as invent them. In her 
Amsterdam-based atelier, van Herpen, 
32, fuses centuries-old haute couture 
craft with pioneering materials, 
creating clothing – skeletal 3D-printed 
polymers, dresses of magnetic resin 
or fl oating laser-cut feathers – that’s 
as innovative as it is beautiful. 

Take her autumn/winter collection, 
debuted at Paris Fashion Week in July. 
Inspired by cymatics – the process of 
visualising sound – the collection 
includes a dress constructed from 
thousands of handblown, silicone-
coated glass bubbles. Others are 
laser-cut to mimic sound waves; 
another, a Japan-inspired shibori dress, 
is woven from polymer threads lighter 
than human hair. “To me, it’s important 
to create something where I am 
challenged,” she says, “and that 
stretches the possibility of making.” 

Van Herpen grew up outside 
Amsterdam – “without any television 
or computers” – before studying at the 



Follow us on Twitter 
and Instagram: 
@WIREDINSIDERUK

WIRED 
INSIDER’S 
PICK OF 
UPCOMING 
EVENTS

1/Clinique for
Men grooming 
products 

Clinique has been caring 
for skin since 1968. Staples 
for any man’s grooming 
regime should include the 
Aloe Shave Gel to hydrate 
regularly shaved skin, 
followed with the protecting 
Moisturising Lotion. Finally, 
the Dark Spot Corrector 
treats discolouration and 
brightens the complexion.
From £15
clinique.co.uk

3/Ray-Ban
custom
sunglasses

You can now customise 
your Ray-Bans from 
more than 250,000 
combinations – including 
over 90 lens options. 
Whether for on-piste or on
the beach, there’s a 
remixed Ray-Ban for you. 
They will even engrave 
your shades – the perfect 
personalised gift.
£117 for Justin Remix, above
ray-ban.com/uk

4/Russell and
Bromley Chrysler 
stud heel ankle boot    

These suede boots come 
with a curved toe and a 
chunky heel that features 
metallic designs inspired 
by the famous Art Deco 
building. The wide heel 
delivers extra stature, but 
retains balance for all-day 
practicality – useful if 
you’re taking your outfi t 
from day to night.
£295 
russellandbromley.co.uk 

2/Gran Patrón 
Platinum
tequila 

Produced from Weber blue 
agave plants grown in 
the highlands of Jalisco, 
Mexico, this triple-distilled 
tequila is aged in oak 
tanks, giving it a velvety 
texture with a hint of fresh 
citrus. Drink it straight, 
over ice, or mix with 
ginger ale for a refreshingly 
spicy summer tipple.
£260 
selfridges.com

Events, new 
products 
and promotions 
to live the 
WIRED life 

Compiled by 
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WIRED
SECURITY
The new one-day 
event will explore 
trends, threats 
and defences in 
cybersecurity. The 
20 Main Stage 
speakers include 
cyberwar specialist  
Mikko Hypponen, 
University of Oxford 
security professor 
Sadie Creese, and 
co-founder of 
Recorded Future, 
Christopher Ahlberg.
October 20, 2016
wired.co.uk/security16

WIRED
2016
A two-day event 
showcasing the 
best of the WIRED 
world – the greatest 
innovators, the 
most radical 
thinkers and 
the newest 
technologies. 
Expect more than 
50 speakers, 
including the 
WIRED Innovation 
fellows, plus hot 
new products. 
November 3-4, 2016
wired.co.uk/16

WIRED2016:
NEXT GEN
This one-day 
event is designed 
specifi cally for 
12- to-18-year-
olds, with a mix of 
inspiring talks from 
pioneers, practical 
workshops and Q&A 
sessions on how 
digital technology 
is shaping the 
world they’ll inherit. 
Featuring Heston 
Blumenthal and 
bionic-arm builder 
Samantha Payne.
November 5, 2016
wired.co.uk/16

WIRED
RETAIL
WIRED Retail returns 
in November to 
gather those at the 
forefront of change 
in the industry 
– individuals, 
startups and 
large established 
companies – to 
explore the future of 
retail. The event will 
cover frictionless 
payments, virtual 
reality, drones, the 
blockchain and 
personalisation. 
November 16, 2016
wired.co.uk/retail16



What makes a novel hit The New York Times Best Sellers list? 
Jodie Archer and Matthew L Jockers, authors of The Bestseller Code, 
built an algorithm to fi nd out. Successful novelists, they claim, write 
about taxes (but not sex), deal with marriage (but not drugs) – and 
create characters that “demand”. “We began by thinking about 
all the possible things we could extract,” explains Jockers, 49. “Then 
we filtered down those possible features to ones that actually 

have some predictive values.”
This process starts with 

a text fi le. Using thousands of 
computers at the University 
of Nebraska-Lincoln, around 
25,000 texts were “read” 
using dependency-parsing 
techniques such as  word 
segmentation, sentence identi-
fication and speech tagging. 
Next, Jockers wrote code to 
detect patterns and deduced 

WIRED’S GUIDE TO 
A WINNING NOVEL

3. Keep it real
Realism works better than 
fantasy: write about people, 
not goblins or unicorns.

1. Create a female protagonist
Start with a strong-willed female 
– think Lisbeth Salander in The 
Girl With the Dragon Tattoo.

6. Give it a fast pace
Use active words: she 
should “grab” and “do”, 
not “seem” or “wait”.

4. Let her inner evil shine
Give her a dark side (murderous 
intentions, profi ciency in 
faking her own death, etc).

2. Put her in the title
Use “girl” or “wife” in your book’s 
name – although “wife” needs 
to be qualifi ed with an adjective.

7. Weave in plot essentials
Write about: funerals, kids, 
marriages, doctors, vaguely 
threatening new technologies.

5. Set an urban scene
Have her live in a town or 
city – but precisely which 
doesn’t matter.

8. Edit out banned topics
Don’t write about: sex (unless 
you’re EL James), drugs, 
dinner parties, playing cards.

9. Add suspense
Kill off a prominent supporting 
character (or have someone 
survive an attempt).

CRACK THE 
BEST-
SELLING 
BOOK CODE

 P A G E - T U R N E R  /  P L A Y  /  0 8 7
OK, authors: this algorithm 
can spot a compulsive read

which features distinguished a bestseller. Books are 
then mined for those meaningful features, plotted and 
measured. After eight years of testing, Archer and Jockers 
say their model has an 80 per cent success rate. 

Of all the books analysed, from Gillian Flynn’s Gone Girl 
to Donna Tartt’s The Goldfinch, it was David Eggers’ 
The Circle that gained a perfect score. How? Its themes 
(type and ratio), three-act plotline (much like Fifty 
Shades of Grey) and driven female protagonist meant 
that the program awarded it 100 per cent. 

Bad news for aspiring authors, however: the pair aren’t 
looking to share the 2,799 features that feed the model – 
and stress the process cannot be reverse engineered to 
make some easy cash. (Quality of writing, among numerous 
other factors, has a big impact.) “There are certain things 
a good author does instinctively that would be very hard 
to do mechanically,” says Jockers. “We’re believers in 
the creative power of the author.” Ruby Lott-Lavigna 
The Bestseller Code (Allen Lane) is out on September 20

Right: WIRED’s “perfect” bestseller, 
illustrated. Now we just have to write it…
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OLYMPICS 
FOR 
CYBORGS
Exoskeleton races, brain-computer 
obstacle courses, prosthetic-arms 
contests… Welcome to the Cybathlon

rosthetic limbs have come a long way 
in recent years. But there are plenty 
of problems still to solve: knees are 
rarely motorised, making it diffi  cult 
to climb stairs. Arm prostheses are 
often shunned because they don’t 
provide enough benefi t. “Most of the 
technology available today to assist 
patients is not satisfactory,” says 
Robert Riener, an academic at ETH 
University in Zurich who develops 
sensory-motor technology to help 
rehabilitate the disabled. 

So Riener, 47, has created the 
Cybathlon. On October 8, the biannual 
competition will pit 80 teams from 
around the globe who develop 
assistive technologies against one 
another in a series of rigorous athletic 
challenges. Events include tests of 
powered exoskeletons, arm and leg 
prostheses, powered-wheelchair races 
and a dash around an obstacle course 
for brain-computer interfaces. More 

Crowdfunded multiplayer Father.io turns smartphones 
into weapons and buildings into battlegrounds

Games are now 
so caught up 
in immersing 
players in virtual 
environments, 
says Francesco 
Ferrazzino, that 
they’ve forgotten 
the value of real-
world interactions. 
“Instead of making 
us stay together 
and have more fun, 
technology has 
created a wall 
between people,” 
explains the San 
Francisco-based 
developer.

So Ferrazzino 
has created Father.
io, an augmented-

reality game that 
is part MMO, part 
laser tag. Players 
are divided 
into two factions 
fi ghting to 
control real-world 
buildings. By 
moving into real-
world territory, 
gamers claim it for 
their faction and 
can reap rewards: 
owning a hospital 
will help players 
regenerate health 
more quickly.

If the other 
faction contests 
that claim, things 
get messy. 
Attaching an 

infrared sensor 
to players’ 
smartphones 
turns them into 
laser weapons 
with a range of 
50m. Augmented 
reality uses 
the smartphone’s 
camera to 
transform the 
player’s world into 
a dystopian future. 

In February 
2016, Father.io 
smashed its 
$50,000 Indiegogo 
crowdfunding 
target within 24 
hours. To date, 
6,000 backers 
have contributed 
more than 
$350,000 to the 
project. Release 
is scheduled 
for November, but 
already 34,500 
beta testers have 
fought over ten 
million square 
metres of territory.

Pervasive 
gaming is gaining 
traction: Niantic 
created the 
hit real-world MMO 
Ingress and world-
conquering 
Pokémon Go. 
As phones and 
AR improve, 
Ferrazzino, 39, 
predicts more 
games blurring 
the virtual and 
physical: “We are 
only scratching 
the surface of the 
next generation 
of games.” 
Matthew Reynolds 
father.io 

Beware the laser fights 
about to hit your street
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Paraplegic and former Paralympian Paul Moore will compete on behalf of UK team BerkelBike in the Functional Electrical Stimulation bike race

The riders below are being electrically 

stimulated to pedal their bikes

than 6,000 people will watch the 
event at the SWISS Arena in Kloten, 
Switzerland; the others will be able 
to follow the contest on a livestream 
and on Swiss television.

British competitor Paul Moore, 53 
(left), is a former Paralympian with a 
spinal-cord injury; he will compete in 
the Functional Electrical Stimulation 
(FES) bike race. FES bikes stimulate 
muscles using currents passing 
through electrodes to contract muscles, 
so enabling pedalling, allowing the 
paralysed to cycle. “We may be a very 
elite selection of people who go to the 
Paralympics,” he says. “Cybathlon 
opens the door to what can be achieved 
and what is available for everybody.” 

The disciplines are designed to have 
relevant real-life applications: the 
Powered Arm Prosthesis event will 
ask competitors to cut bread, open 
a jam jar and carry boxes. But most 
importantly, it will bring together the 
developers of assistive technology with 
the people who use it every day. “Often 
the developers talk too little to the 
people who actually have the needs. 
They don’t talk to the patients, or with 
doctors,” says Riener. This year’s 
Cybathlon, he hopes, will lead to new 
developments – which in turn will 
be honed in future events. After all, 
nothing spurs people to go faster and 
further like a little healthy competition. 
Chris Stokel-Walker cybathlon.com 

Digital extra! 
Download the WIRED app 
to watch an FES bike-
race from Cybathlon 20i6
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UK sales revenue 
in 2015, according 
to The Bookseller.

TOP FIVE ADULT 
COLOURING- 
BOOK AUTHORS
Johanna Basford
Millie Marotta
Christina Rose
De-ann Black
Emma Farrarons

THE TREND YOU COLOUR IN YOURSELF
Adult colouring books have exploded recently: more than 3.2 million of them were 
sold in 2015 alone, according to The Bookseller. Now even big names are getting in 
on the act: in September, Chuck Palahniuk is releasing Bait, a book containing eight 
short stories accompanied by colouring-in pages. Franchises, from Harry Potter 
to Narnia, are also getting colour treatments. And Virgin Books is publishing two 
“sweary” colouring books – less country garden, more counterculture.

Though adult colouring books have been available since the 60s, the trend 
exploded with the 2013 release of Johanna Basford’s Secret Garden. Since then, 
Basford has sold more than 20m worldwide. Maddy Price, editor at Hodder & 
Stoughton, credits the rise to an increased interest in mindfulness. “It’s been 
growing for a while now, and colouring books are marketed as tools for focusing your 
mind,” says Price. The trend is social, too, with scribblers sharing creations online. 

The surge could even reverse publishing’s recent declines: the genre 
made up six of the top seven non-fi ction paperbacks in the UK last year, and in 
May, the industry revealed that print book sales are up for the fi rst time since 2011. 
So what’s next? “Dot-to-dot and colour-by-numbers,” says Price. 
Time to dust off  that old pencil case. Emily Reynolds

IN THE GREEN
Books published 
in the “colouring 
books for adults” 
category on 
Amazon by year: 

2016  27,279

2015 6,730

2014 678

2013 238

2012 138

2011 82 IL
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MODULAR
MASTERPIECE

LG G5 SCREEN 
The 5.3-inch 
screen has a 
resolution of 
2,560 x 1,440 - 
that’s 554 pixels 
per inch. It also 
features Daytime 
Mode, off ering 
unparalleled 
visibility. 

360 CAM
LG’s G5 was 
unveiled 
alongside the 
LG 360 Cam, 
which is capable 
of capturing 
360° photos and 
videos for making 
truly immersive 
memories.

DUAL CAMERAS
There are two 
separate cameras 
on the rear – a 
16MP sensor and 
a 135-degree, 
wide-angle 8MP 
– to capture clear 
images every time 
and  an 8MP front-
facing camera.  

MORE POWER
Running low 
on power? The 
battery on the 
LG G5 can be 
swapped out any 
time, so the fun 
never has to stop. 
LG’s Cam Plus also 
provides a handy 
battery boost.

L

WHAT MAKES A SMARTPHONE 

EVEN SMARTER? THREE 

CAMERAS, MODULAR 

CAPABILITY AND A 360° 

CAMERA. MEET THE LG G5 

G wowed audiences at this year’s 
Mobile World Congress when it 
unveiled its LG G5. A radical take 
on the fl agship phone, the G5 stole 
the show thanks to its dual camera 
technology and the option to shoot in 
180- and 360-degree formats, as well 
as its series of modules, described 
by the fi rm as “Friends”. Google and 
Phonebloks have long promised 
modular phones, but now LG has 
delivered with the modular G5. 

The most impressive “friend” 
shown was the 360 CAM -  a compact, 
separate camera designed to 
capture life’s moments effortlessly, 
without even having to rotate the 
smartphone. Connecting to the LG 
G5 through Wi-Fi or Bluetooth, the 
module houses two dual wide-angle 
13-megapixel lenses and the ability to 
shoot in pristine 16 megapixels and 
2K video - offering a world fi rst when 
it comes to smartphone photography. 

Even without the 360 CAM, the 
LG G5 continues to show off its 
prowess with its dual rear cameras. 
With a standard-angle lens and a 
135-degree wide-angle lens, the 
latter offers a greater angle of 
capture than the human eye. The 
G5’s Multi-view simultaneously 
captures photos and videos from 
the front-facing camera, as well as 
its dual counterparts on the rear. 

Should you want to take control, the 
LG G5 supports a full manual camera 
mode, where - alongside shooting in 
180- or 360-degree formats - white 
balance, ISO and shutter speed are 
customisable, putting you in control of 
this intelligent, modular smartphone. 

To help master photos further, the 
slide-on CAM Plus friend offers a more 
comfortable way of shooting, with a 
zoom wheel, shutter button and sepa-
rate LED light. Inside, LG has packed 
in a Snapdragon 820 quad-core 
processor and 32GB of storage, which 
can be expanded with a microSD card. 
It runs on Android Marshmallow and 
features LG’s Always-On display.
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HELP
SAVE
THE
FRIDGE

Spitsbergen, Norway.
© Wild Wonders of Europe / Ole Joergen Liodden / WWF-Canon

The fridge needs help. Because much of the energy we need to power it produces 
waste, pollutes the atmosphere and changes the climate. We can transition the way 
we produce and use energy in a way that will contribute to a sustainable future. 
We’re campaigning in countries all around the world to provide the solutions for 
governments, for companies and for all members of society to make the right choices 
about energy conservation and use. And you, as an individual, can help just by the 
choices you make. Help us look after the world where you live at panda.org
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Size doesn’t matter, says neuroscientist Suzana Herculano-Houzel
BRAIN SOUP
E V O L U T I O N I’ve turned human brains into soup. Actually, I’ve made 

soup out of all sorts of brains – elephant, whale, lion, monkey, 
cat and many more. I love the symmetry that my ability to 
slice, dice and dissolve brains into soup, to fi nd out how our 
brain came to be, turns out to be much the same ability that 
may have allowed us to become humans in the fi rst place.

I am all for technology, especially now that I’ve realised 
how important a role it must have played in our evolutionary 
history. But it turns out that turning brains into soup is IL
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‘ The human brain has by far the most neurons 
in the cerebral cortex – that part of the brain 
responsible for personality, temperament, 
pattern finding and planning for the future’

1. Herculano-Houzel S and Lent R, 2005. “Isotropic 
fractionator: a simple, rapid method for the 
quantifi cation of total cell and neuron numbers in the 
brain,” Journal of Neuroscience 25, 2518-2521
2. Azevedo FAC et al, 2009. “Equal numbers of 
neuronal and non-neuronal cells make the human 
brain an isometrically scaled-up primate brain,” 
Journal of Comparative Neurology 513, 532-541
3. Fonseca-Azevedo K and Herculano-Houzel S,2012. 
“Metabolic constraint imposes trade-off  between 
body size and number of brain neurons in human 
evolution,” Proc Natl Acad Sci USA 109, 18571-18576.

And yet we are. So how did we, and we alone, 
come by so many cortical neurons? The answer 
seems to lie in what may have been one of the fi rst 
technologies invented by our kind: cooking.

The stone tools of our smaller-brained ancestors 
of three million years ago could be used to cut and 
mince meat and pound and puree roots – that is, 
to process food before it was eaten. Cooking with 
fire, introduced about one million years later, 
helped increase even further the amount of energy 
that can be obtained from the same foods. Our 
ancestors cooked, and because of that, they alone 
among primates could obtain the calories required 
to feed both body and a larger brain. Homo 
culinarius, I like to call them – maybe that would 
be a better name for our modern selves, rather 
than the presumptuous sapiens that implies that 
no other species thinks or knows.

As humbling as recognising that we never 
stopped being primates is acknowledging that 
biology alone does not suffi  ce. Our brain reached 
its current size 400,000 years ago, but if now we 

are born with the cognitive capabilities that come 
with 16 billion cortical neurons, our wondrous 
abilities have to be developed de novo in each 
individual, a process that takes a lifetime and is 
enabled by culture and technology. Once biologically 
capable, the achievements of our brain, and the 
body of knowledge and know-how that it can hold, 
have transcended the grasp of the individual. That 
is why science (the knowledge) and engineering 
(the crafts) must be carefully cultivated, 
documented and passed on: to ensure that the 
biological capabilities of our species will keep giving 
rise to the abilities of future generations.
Suzana Herculano-Houzel is a neuroscientist at 
Vanderbilt  University and the author of 
The Human Advantage (MIT Press)

a highly effi  cient and inexpensive, low-tech way to obtain accurate 
estimates of the numbers of neurons that compose them.

Why bother knowing how many neurons diff erent brains are made 
of? Because neurons are the fundamental information-processing 
units of brains. Whatever animal had the most neurons should be the 
most cognitively capable. But 12 years ago, I realised that no one 
actually knew how many neurons are in different brains, or how 
their numbers compared and scaled across brains of diff erent sizes. 

At that time, the (incorrect) intuition was that brains of similar 
size must be built of similar numbers of neurons. By extension, then, 
cows and chimpanzees should be equally cognitively capable, since 
they have brains of comparable size. Likewise, larger brains should 
always have more neurons than smaller brains – which meant that 
elephants and whales, with their three- to six-fold larger brains than 
ours, should have more neurons than us humans. Since humans were 
nowhere near the top in terms of brain size, it seemed that the only 
explanation for the cognitive prowess of our species was that the 
human brain was somehow extraordinary. And so began the quest 
for special genes, special brain connectivity or synapses or human-
exclusive cells, anything that could distinguish us from other species.

But what if larger brains did not always have more neurons than 
smaller brains? That's why I wanted to fi nd out how many were in 
diff erent brains. There might be a simple 
explanation for the superior cognitive 
abilities of the human brain.

I fi gured that instead of the standard 
high-tech solution of counting cells 
through laborious and expensive 
sampling of brain sections under a 
microscope, I could use detergent 
to dissolve the brains and their 
heterogeneously distributed neurons into a soup of free cell 
nuclei. Since each brain cell has one, and only one, cell nucleus, 
counting the free nuclei would be as good as counting cells – and 
I could easily and quickly do that under a microscope, by sampling 
drops of the now–homogeneous soup of cell nuclei.1

It turned out that primate brains are made diff erently to others, 
with more smaller neurons fi tting in primates than, say, rodent cortices 
of a similar size. A baboon cerebral cortex, for instance, has ten times 
more neurons than the similarly sized cortex of an antelope.

For the same reason – because it scales like a generic primate brain 
– the human cortex, with an average 16 billion neurons2, has almost 
three times as many neurons as the twice-larger elephant cerebral 
cortex, with not even six. The second-largest primate brain, the gorilla, 
has about nine billion. Even the largest whales don’t have more 
than three or four billion. Most mammals have less than one billion.

Thus, the human brain has by far the most neurons in the cerebral 
cortex – that part of the brain responsible for personality, temperament, 
pattern fi nding, logic reasoning and planning for the future, making 
behaviour more than simply reacting to stimuli. That, I believe, is the 
simplest explanation for our remarkable cognitive abilities, given 
that the human brain has an overall connectivity and distribution 
of functions that is not far from typical for primates in general.

With an energy “price tag” of about six kilocalories per billion 
neurons per day, that many cortical neurons would have forced our 
ancestors to spend ten hours a day looking for food and eating like 
other primates do in order to support brain and body3. That is, however, 
not feasible; orangutans and gorillas, the largest primates, can at most 
do eight. Without access to enough calories, we should not be here.
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THE NEURAL BYPASS
Each month we illustrate today’s pioneering projects. 

This issue: how researcher Chad Bouton taught Ian Burkhart how to play 
Guitar Hero – after an accident left him paralysed below the shoulders
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ardis Sabeti is a computational 
geneticist who works at the Broad 
Institute of MIT Harvard, where she 
pinpoints the genetic factors in 
human and virus genomes that allow 
diseases to take hold.

When the Ebola outbreak struck in 
2014, Sabeti worked between a clinic 
in Kenema, Sierra Leone, and her lab 
in Harvard to sequence the virus’s 
genomes. Her lab mined the samples 
for clues about how it evolves and 
spreads. As they worked, they put the 
data online, free to use, to help drive 
the development of diagnostics and 
treatments. At the time, the fi rst batch 
of 99 genomes sequenced made up the 
biggest published dataset on Ebola.

Sabeti has become an advocate for 
sharing data online to speed up 
response. Here she tells WIRED about 
how Ebola survivors have become a 
focus of her research, and a new 
open-access app that will improve 
diagnosis of infected patients. EB

1. Stephen K. Gire, 2014. “Genomic surveillance 
elucidates Ebola virus origin and transmission 
during the 2014 outbreak,” Science 6202, 1369-1372
2. Andres Colubri, 2016. “Transforming Clinical 
Data into Actionable Prognosis Models: Machine-
Learning Framework and Field-Deployable App 
to Predict Outcome of Ebola Patients,” Public 
Library of Science Neglected Tropical Diseases

RELEASE THE MICROBIAL CELLS

SCIENTISTS ARE 
LOOKING INTO 
A CRYSTAL BALL 

D N A

M A T E R I A L S

Microbe 
engineering – 
genetically 
programming 
microbial cells to 
carry out specifi c 
jobs – is becoming 
faster and 
cheaper. As a 
result, biologists 
are harnessing 
microbes’ 
potential to 
undertake tasks 
ranging from 
cleaning up 
pollutants to 
manufacturing 
chemicals and 
detecting toxins. 
“The ability to 
reprogram the 
organism via its 
DNA is key,” says 
Pamela Silver, 
professor of 
biochemistry and 
an expert in 
synthetic biology 
at Harvard 
University’s Wyss 
Institute of 
Biologically-

bacteria to 
produce hydrogen 
from sunlight, and 
other researchers 
are using microbes 
to detect cancer 
cells and identify 
harmful metals in 
the water supply.

The next step is 
to resynthesise 
entire microbe 
genomes, which 
would expand the 
list of tasks that 
engineered 
microbes can do, 
and help fi ne-tune 
their activity, says 
Silver. “That would 
be a huge leap.” 
Emma Bryce

Inspired 
Engineering. 

By inserting 
synthesised DNA 
that’s been 
encoded with 
precise genetic 
instructions into 
a microbe, 
researchers can 
create tailored 
cells that travel to 
exact locations, or 
do specifi c jobs.

Silver is working 
on “programming 
microbes that 
could sense 
and remember” 
information about 
their environment, 
and has found that 
bacteria can be 
engineered to 
detect a specifi c 
antibiotic inside 
mice and, when 
excreted, change 
colour to indicate 
its presence. 
Silver has also 
engineered 
photosynthesising 

Crystals typically develop in 
rigid, angular formations, 
but materials scientists at 
Drexel University, California, 
have discovered how to grow 
them in a curved shape, 
giving rise to tiny crystal 
balls with hollow interiors. 
The invention could have 
medical applications: the 
spheres could be fi lled with 
medicine and used to deliver 
its payload effectively. EB

Drexel researchers are exploring the spheres’ strength and form with different molecules



IL
LU

S
TR

A
TI

O
N

: B
E

P
P

E
 G

IA
C

O
B

B
E

; D
A

V
ID

 D
O

R
A

N

Geneticist Pardis Sabeti is working to understand 
what makes viruses such as Ebola and Zika tick

Q & A DATA-MINING
EPIDEMICS

WIRED: What are your lab’s 
central aims?
Pardis Sabeti: One of our core 
strengths is computational 
biology: taking genomes and 
trying to understand what’s 
meaningful and what changes 
have been important in history. 
I look at the human and viral 
sides, and both have a lot to 
off er – for instance, tracing the 
human genome to understand 
what were the major pressures 
on it, and in doing so, pointing 
to things we didn’t know about 
that are important. We’re 
mining the genome for clues. 

Why gather data on viruses 
such as Ebola or Lassa?
Everything we do is based on 
the genome sequences of a 
virus. All sorts of data need to 
be available – clinical data, 
genomic data, epidemiological 
data. But when it comes to 
genome data, you need it for 
everything: the diagnostics; 
t h e  v a c c i n e s ;  a n d  t h e 
therapies. These are our major 
action items in the lab.
 
A major focus for you has been 
making genetic data on Ebola 
freely available. Has this led 
to any breakthroughs?
Of the things I’ve done in my 
career that have made me most 
proud, it was when we released 
this data. Many people have 
since told me how they have 
developed a new diagnostic 
based on our sequences1. 
Knowing that was made 
possible was a big deal. Some 
vaccines were developed using 
it too. Vaccines and diagnostics 

are practical things which we 
know more data will allow to 
be as good as they can be.
 
What’s the status of your 
genome-sequencing work?
It’s continuing. As new cases 
emerge we’re sequencing them 
to understand where they 
might have come from and how 
they might relate to others. 
Also, there is an interesting 
case of individuals who are 
likely reservoirs for the virus. 
They have Ebola in their semen 
and in their breast milk, and 
that’s frightening. People will 
say: “Oh, they survived Ebola,” 
but with both Lassa and Ebola 
the long-term eff ects on health 
are dramatic. It’s something we 
need to work on to stop. We’re 
trying to understand what the 
viral population is in these 
people and how it is changing.

You’ve also built an app called 
Ebola CARE that predicts 
patients’ outcomes based on 
symptoms. How does it work?
Using a small clinical data set 
from Ebola patients during the 

West African outbreak, we 
developed a statistical method 
t h a t ’s  ex p e c te d  to  h e l p 
clinicians predict a new 
patient’s prognosis – their 
probability of fatality or 
recovery – to nearly 100 per 
cent accuracy2. To make it 
available in the field we’ve 
made the mobile app and the 
algorithms behind it open and 
fl exible to being updated with 
better data, to encourage 
others to make outbreak data 
open access. If we can create 
tools that give clinicians 
real-time information, they’re 
likely to put data into a system 
that other people can access. 
They can help drive research.

You’ve also been working on 
the Zika virus. Is this building 
on your Ebola research?
The technologies we’ve been 
developing for Ebola work well 
for many viruses, but Zika is 
more challenging as it often 
occurs at very low concentra-
tions in patient samples. For 
this reason, researchers have 
only been able to sequence a 

small number of samples over 
the past year, leaving many 
questions about the virus’s 
evolution and diversity. My lab 
has been developing technol-
ogies to sequence the Zika 
virus. The technology is ready; 
our challenge is fi nding collab-
orators. We welcome anyone 
who’d like to work with us. 
 
Do you think the push for 
transparency and data sharing 
during the Ebola epidemic has 
changed the conversation 
around outbreak response?
There’s defi nitely been a sea 
change, with a great deal of 
messaging now about open 
access and sharing data. But 
we need to work to make sure 
that we follow this not just in 
our language but in our 
actions and beliefs. These 
situations in an outbreak can 
be fast-moving and we are in 
a race against time. We need 
to figure out how to move 
things forward, because this 
was a major warning to the 
world – but it’s not the worst 
we have or could see. 

G E N E T I C S
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“With architecture, it’s not like it’s inside a museum – it is the museum.”  Bjarke Ingels, p100
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Yes is More, as a graphic novel. Its 
oft-quoted principles, including catchy 
titles such as “BIGamy” (buildings 
should have hybrid functions, such as 
a waste-to-energy power-plant topped 
with a ski slope, under construction 
in Copenhagen), and “hedonistic 
sustainability” (that for green design 
to succeed, it must be more desirable 
than the status quo), have made 
him a popular conference speaker. 

Dressed in his regular uniform of 
a black Acne suit over a long-sleeved 
T-shirt, Ingels looks tired. He was up 
late overseeing the fi nal touches to BIG’s 
latest project, the Serpentine Gallery’s 
annual summer pavilion in Hyde Park. 
The pavilion is the latest indicator of 
Ingels’ “starchitect” status: previous 
honourees include Frank Gehry, Daniel 
Libeskind and the late Zaha Hadid. 
BIG’s design, which Ingels calls “the 
unzipped wall”, consists of 1,802 
extruded fi breglass bricks. Solid at its 
peak, the base has been pulled apart 
to create a cavernous internal space. 

“I love computer programmers,” 
I n ge l s  ex p l a i n s  o f  t h e  d e s i g n . 
“They have a very beautiful defi nition 
of complexity as ‘the capacity to 
transmit the maximum information 
with the minimum data’.” 

Ingels often uses technology as an 
analogue for design. He describes archi-
tecture as “world craft” – Minecraft for 
reality. “A kid in Minecraft can build a 
world and inhabit it through play,” he 
tells WIRED. “We have the possibility to 
build the world that we want to inhabit.” 

Ingels is prone to bold ideas and 
unafraid to articulate them. As 
his architect mentor (and former 
employer) Rem Koolhaas wrote in 
Time magazine: “Bjarke is the first 
major architect who disconnected the 
profession completely from angst.” 
Serpentine director Hans-Ulrich 
Obrist puts it more simply: “Bjarke has 
never shied away from the big topics of 
architecture, of society, of life. I guess 
that’s why he called his practice BIG.” 

That attitude, combined with his 
prodigious rise, has its critics. Later 
in the talk, Ingels becomes irritated 
when an audience member suggest the 
pavilion’s design idea is simplistic – 
“legible at the expense of complexity”. 

“I think it’s interesting that there 
is a suspicion of the ability to express 
what you are doing as a flaw,” Ingels 
replies. “To me it is only a strength.” 

Soon after, Ingels makes for the 
exit, briefly posing for pictures 
with fans. (He follows the advice of 
his friend, Game of Thrones actor 
Nikolaj Coster-Waldau: “He just says 
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Just after noon on a cloudy June 
afternoon, a few hundred archi-
tecture aficionados are filing into 
the lecture theatre at the Royal 
Geographical Society in London, to 
hear architect Bjarke Ingels speak. 

Inside, the atmosphere is buzzing 
– right now, the Dane is the closest 
the discipline has to a rock star. His 
international practice, Bjarke Ingels 
Group (BIG), recently fi nished its fi rst 
New York skyscraper, and is working 
on two more, including a proposed 
second tower at the new World Trade 
Center. It lists clients from Google 
to LEGO to the Noma restaurant; 
c o m m i s s i o n s  t h a t ,  f o r  m o s t 
architects, would be career-defi ning. 
Yet Ingels is just 41 years old. 

He is also a showman: in 2009, 
Ingels published his design manifesto, 
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BIG’s stepped tower for the World Trade 
Center site hinges on its off-centre 
core. The design – for developer Larry 
Silverstein  – displaces the diamond-
shaped proposal by Foster + Partners, 
and overlooks the memorial and Daniel 
Libeskind’s One World Trade Center. In 
January 2016, proposed key residents 
News Corp and 20th Century Fox pulled 
out of its relocation to 2 World Trade 
Center; the building is still awaiting 
go-ahead for construction.

‘yes’, does it, moves on. Done.”) As 
we walk back through Hyde Park, he 
still seems rankled by the question. 

“It’s legendary how architectural 
lectures can be incredibly boring,” he 
says. “Like it’s this argument that if 
you’re good at explaining what you’re 
doing, you must be bad at something 
else. Which is idiotic.” Soon, though, his 
mood brightens. “I think a really strong 
critical dialogue is actually enjoyable 
because it allows you to sharpen your 
points,” he says, Does he ever feel 
vulnerable? “Every time you put a foot 
forward, you are vulnerable. Especially 
in architecture, because what you do 
is by defi nition public art. It’s not like 
it’s inside a museum – it is the museum. 
So anyone is entitled to an opinion.” 

He smiles. “Opinions are like 
assholes: everybody has one.” 

W H O ’ S  E X C I T I N G 
I N G E L S  N O W

A n t ó n  G a r c í a - A b r i l 
&  D é b o r a  M e s a  – 

E n s a m b l e
-

Boston- and Madrid-based 

architects Antón García-Abril, 

47, and Débora Mesa, 35, run 

Ensamble, a company focusing on 

hand-built natural designs, raw 

materials, unusual techniques and 

both urban and rural spaces. One 

project, “The Truffl e”, involved a 

cow eating hay from the interior of 

a hollowed-out rock. 
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A a m u  S o n g  &  J o h a n  O l i n 
–  C O M P A N Y

-

Working with artists and 

producers to encourage Finnish 

manufacturing, Aamu Song and 

Johan Olin’s playful creations 

include felt “dancing shoes” and 

matching parent/child Pingu 

outfi ts. When they’re not sourcing 

local craftspeople to collaborate 

with, the Helsinki-based duo are 

usually globe-trotting in search of 

fresh inspiration and new processes.





I n ge l s  f o u n d e d  B I G  i n  2 0 0 5. 
The practice quickly gained attention 
for its bold takes on otherwise ordinary 
projects, in particular two apartment 
complexes in Copenhagen’s Ørestad 
district, dubbed the Mountain Dwellings 
and the 8 House (see WIRED 07.11). The 
latter, named for its double-courtyard 
layout, incorporates a path for residents 
to cycle up to the tenth floor.

BIG’s rapid success has been built on 
the foundation of Yes is More. “It’s not 
like we design buildings for architects. 
We design buildings for people who 
work in a power plant, people who work 
in a school, people who run a museum.” 

Every BIG design starts with 
deep research into every aspect of a 
building: its users, its environment, 
its city. After BIG settles on an initial 
design, it may iterate dozens of times 
throughout the development process. 
Instead of a fi nal, perfect edifi ce, Ingels 
says, the process develops a “design 
narrative” for each project. Sometimes 
that involves users directly: for a park 
in Copenhagen, BIG crowdsourced 
objects from around the world to 
refl ect the international makeup of the 
local residents. “Every time you make 
a decision, we reiterate why it is that it 
makes sense. Why is it relevant? What 
does it unlock? What does it solve?”

The iterations can occasionally 
be radical. Take VIA 57 WEST, BIG’s 
New York “courtscraper” – a fusion 
of European-style courtyard devel-
opment with a Big Apple high-rise. 
The building, which opened this year, 
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I N G E L S  N O W

N a t h a n  C r o w l e y
-

Nathan Crowley, 50, is a multiple 

Oscar- and BAFTA-nominated 

production designer, and a long 

time collaborator with director 

Christopher Nolan. He is renowned 

for building “real” sets and 

avoiding green-screen computer 

graphics: his 16-metre-long 

spaceship for Interstellar, for 

example, had to be transported to 

Iceland and lifted by crane into a 

glacial pool before shooting.

is a stretched pyramidal peak sloping 
down toward the Hudson. Originally, 
the building featured two peaks, with 
a spire on the waterfront with its own 
lobby. “Four months into the process, 
the client calls me up and says, ‘We 
can’t have two lobbies, our running 
costs are going to be too high’,” he 
says. Another fi rm might have balked, 
but not BIG. “So then we said, ‘OK, 
what if we just simply keep the entire 
south and west, and then we just 
lift this” – he pinches the air, as if 
pulling on bread dough – “500 feet?” 

The resulting iconic spire was, he 
says, the result of Yes is More: iterating 
within confi nes. “I will bet you a million 
bucks that if we would have walked 
through the door on day one with that 
design, they would have said, ‘Are you 
insane?!’ But because we had gone 
through this journey, and created this 
new design that was clearly a sibling to 
what we had already done, they could 
see that it was actually the answer to 
their question – and they loved it.” 

Yes is More, he stresses, is not 
about simply agreeing to clients’ 
whims. Instead, he says, it’s about 
iterating within an established 
“design narrative”, which is shaped 
by the architect, but also by a build-
ing’s inhabitants and its environment. 

The result also has practical benefi ts: 
“It’s a form of empowerment,” he says. 
“You empower team members with 
the source code of what you’re doing.”

It can be hard to keep up with Ingels. 
During our conversation, he quotes 
from Einstein, screenwriting theory, 
Russian folk tales and the relative merits 
of monarchy and republican political 
systems (monarchies favour stability, he 
says). In particular, he is fond of Charles 
Darwin. “All of the revolutions that Apple 
and Steve Jobs reportedly delivered 
were not actually revolutions – they 
were rather obvious evolutions. Little 
steps, combining available technologies 
in a way that made sense. As William 
Gibson says, ‘The future is already here, 
it’s just unevenly distributed.’” 

Architecture’s role, he believes, is to 
redistribute that future. “If you look 
at the projects that have brought 
us to where we are now, they are 
mid-income housing on the outskirts 
of Copenhagen, rental apartments in 
New York,” he says. “We’ve always had 
this principle that no commission is 
uninteresting. Even the most ordinary 
of projects can become extraor-
dinary. Rather than reserving archi-
tecture for cultural palaces or royal 
palaces, everything merits careful 
consideration and accommodation.”

Back at the Serpentine, clouds are 
forming over the pavilion. Ingels 
walks through the structure, poring 
over the fi nal details: the alignment 
of planks in the walkway beneath the 
space, the arrangement of internal 
seating. “I love the moments where 
you stand here, and it’s almost like it’s 
completely transparent,” Ingels says. 
The translucent bricks glow with light, 
giving the space a sci-fi  feel. “It has 
a sort of warp-speed effect. Zhew!” 
He carves an imaginary route through 
space-time with his palm. 

The site manager approaches. 
There is a problem: a contractor has 
made a mistake during the instal-
lation of the fl oor lights, designed to 
light the pavilion from within in the 
evening. The error is barely noticeable 
if you aren’t looking for it, but it is 
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A n n  L e c k i e 
-

Ann Leckie, 50, designs worlds 

with her words. Her award-winning 

sci-fi  novel Ancillary Justice – a 

space opera set in the future, and 

which uses “she” as the standard 

pronoun and doesn’t specify the 

gender of any character – gained 

international acclaim on the 

speculative-fi ction scene. She 

wrote her fi rst novel over a six-

year period after studying under 

sci-fi  legend Octavia Butler.
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Due to open in 2017, this “powderplant” 
is the epitome of BIGamy: a waste-to-
energy power plant surrounded by a 
public park and topped with a ski slope. 
The smokestack, developed by in-house 
incubator BIG Ideas, will puff a ring of 
steam every time the plant emits a tonne 
of CO2, as a reminder of the impact of 
climate change. Clad in aluminium bricks 
and planters, it is designed to look like a 
green mountain with a snowy peak. 

too late to change. “It is incredible,” 
Ingels says, exasperated. “You know, 
there’s basically one way to do it 
wrong – and that’s the way it was 
done. Totally insane.” 

After he fi nishes going over some 
plans – there’s a launch party to 
fi nalise, and a fi lm crew from Netfl ix 
want to shoot some footage for an 
upcoming documentary – we walk 
through the park to a restaurant 
overlooking the Serpentine. Cyclists 
and joggers meander along the 
path. “At the end of the day, the true 
miracle is just to get people to follow 

Ingels has been thinking a lot about 
control lately. BIG has expanded 
rapidly: the practice now employs 
220 in Copenhagen and New York, and 
recently opened an offi  ce in London. 
Its website currently lists 16 buildings 
under construction, from China to the 
Faroe Islands. Although Ingels remains 
the face of the business, he relies on 
his 11 partners to work across the 
company’s operations. “I make sure it’s 
the best idea that gets taken forward, 
regardless of who came up with it – 
whether that’s the most brilliant 
solution or the coolest material.” 

But, whereas Ingels is evangelical 
about the principles of Yes is More, 
architecture can be frustrating. “At the 
end of the day, we’re the ones who get 
blamed for hiccups in the execution. 
But we are not the builders,” he says. 
“For example: in 57 WEST we didn’t 
design the apartment layouts, the 
executive architect did. At that point 
we were just creating our presence in 
America, so we didn’t have much of 
a bargaining chip.” During the final 
construction of the Danish National 
Maritime Museum in 2014, Ingels was 
so unhappy with contractors that at 
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G O O G L E  N O R T H  B A Y S H O R E ,
M O U N T A I N  V I E W

<

A collaboration between BIG and 
Thomas Heatherwick Studio, the initial 
master plan for the search giant’s vast 
new headquarters was scuppered when 
planning permission was refused. 
However, the scaled-down version of 
the project still incorporates a series 
of fl exible, open-plan geodesic domes 
linked by parks and cycling paths that 
snake in and out of the buildings.

one stage he considered cancelling the 
opening (the issues were resolved at 
the 11th hour). “It’s always like that in 
architecture. I’ve never been through 
a process that wasn’t excruciatingly 
painful. You never have a sense that 
a building was as good as it could 
have been. That said, they’re pretty 
goddamned good buildings.” 

Clients present further challenges: 
architecture is slow and expensive, and 
projects often languish in development 
for years. At the time of writing, 
BIG’s proposed design for 2 World 
Trade Center, a $4 billion (£3.1bn), 
80-plus-storey creation, is still on 
pause awaiting fi nancial approval.

“I’m super interested in trying to fi nd 
ways to increase our control, because 
we’re going to take responsibility for 
our work,” he says. “We’re going to 
die to make it great, no matter what.” 

Ingels cites Apple, which has become 
the world’s most valuable company 
in part due to its total control over 
its products. “I don’t think we’re 
going to become a contractor,” he 
explains. “But I do know that I would 
love to be in a situation where we 
can follow the idea even further 
towards its fi nal manifestation.” 

T H E  D R Y L I N E ,
N E W  Y O R K

<

The Big U – better known as “The 
Dryline” – is BIG’s response to an open 
call from Rebuild by Design, a $1 billion 
federal initiative to repair damage to 
New York in the wake of hurricane 
Sandy, and fend off future fl ooding. 
The barrier will run for 12 kilometres 
around lower Manhattan; Engels’s 
4km, $335 million stretch includes 
parks with landscaped fl ood defences. 
Construction is set to begin in 2017.

speed pod transit system. It is also 
redesigning Google’s Mountain View 
campus in partnership with British 
designer Thomas Heatherwick, 
and undertaking projects in Shenzhen, 
the hub of China’s tech industry. 

He points to Silicon Valley ’s 
increasing investment in “moonshots” 
– eff orts like Hyperloop, SpaceX and 
Google’s self-driving cars. They all 
have something in common: a penchant 
for wildly ambitious (some would 
say overly so) ideas. But, like Ingels, 
they are all ignoring their critics and 
simply getting on with building things. 

“I think that in the next 20 years 
the physical world will undergo a lot 
of the dramatic change that the digital 
world has seen over the last decade,” 
Ingels says. BIG is poised to shape 
that transformation. Even virtual 
and augmented reality, he says, is 
an opportunity for architecture: 
the creation of worlds. World craft. 

“The engine that has propelled the 
world economy and innovation – and 
fi lled the pages of WIRED – over the last 
few decades is actually fi nally getting 
back into physical space. So I think there 
is this moment where architecture 
may again be becoming relevant.” 

And with that, Ingels stops talking 
and gets back to work. �

Oliver Franklin-Wallis is WIRED’s 
assistant editor. He wrote in 05.16 
about the post-Ebola syndrome

One element of that plan is BIG 
Ideas. Launched in 2014, the division 
is part R&D lab, part incubator for BIG 
design concepts that can be spun off  
into products or companies. The lab 
was founded to build the steam-ring 
generator for the Amager Bakke – the 
Copenhagen power plant with a ski 
slope on its roof – which will “puff” 
every time it emits a tonne of carbon 
dioxide. It is now working on numerous 
BIG collaborations and spin-off  projects, 
including Friday, a smart internet-con-
nected lock, “a company that creates 
water from super-effi  cient dehumid-
ifi cation”, and Urban Rigger – fl oating 
student housing for coastal cities built 
from repurposed shipping containers. 
The first are scheduled to be built 
in Gothenberg, Sweden, this year. 

Urban Rigger is part of Ingels’ vision 
for where BIG is heading. “My latest 
obsession is what we call social infra-
structure, where we mean it literally – 
infrastructure that has positive social 
side effects,” he says. “Everybody 
knows that a highway or bridge or a 
power plant can have a negative impact 
on its environment. But what if they 
could come with premeditated positive 
social and environmental side eff ects?”

He points to BIG’s Copenhagen 
energy plant, which will double as a 
park when it opens in 2017. “It just 
shows you that with clean technology, 
a piece of public utility doesn’t have 
to be an eyesore or a lost opportunity. 
Once the news starts spreading then 
every facility manager or mayor in 
the world will start thinking, ‘We 
could have this, or something like this.’ 
And I think that’s part of this: spreading 
the future more generously.” 

Spreading the future, as he explains 
it, is one reason why BIG has partnered 
with Hyperloop One, an LA-based 
company attempting to build Elon 
Musk’s proposal for an ultra-high-
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Building on the work of her father, 

John – who founded the Green 

School, an ethical education 

campus in Bali – Elora Hardy 

oversees a team of Indonesian 

designers and architects working 

to bring bamboo-based buildings 

to the mainstream. Their company, 

Ibuku, uses mature bamboo shoots 

that have been treated with a 

recycled boron solution to prevent 

termite and beetle infestation.
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P R O D U C T  M A S T E R

H I S  L I G H T I N G  D E S I G N S  A R E  I C O N I C ,  R E S T A U R A N T 
L AY O U T S  D I S T I N C T I V E  –  A N D  T O M  D I X O N  I S  O N LY  J U S T 
G E T T I N G  S T A R T E D .  H E  E X P L A I N S  H O W  A N  U N T R A I N E D 
F O R M E R  P O P  S T A R  C A M E  T O  B E  O N E  O F  B R I T A I N ’ S 
B E S T - K N O W N  D E S I G N E R S  –  A N D  W H A T ’ S  N E X T

O D U C T  M A SO D U C TP R O



D I X O N  P R O D U C T S , 
P R E V I O U S  P A G E

Row A Etch Shade Pendant Black; 

Stone Tea Light Holder Brass; 

Spun Vase (part of Trio); Tool The 

Bookworm Quill; Tank Vase Large; 

Felt Shade; Peg Chair Black; 

Void Pendant Brass; Trace Coffee 

Table; Tank Tea Light Holder; Beat 

Fat Pendant Grey; Tool The 

Bookworm Hand; Wingback Dining 

Chair Blue; Mass Book Stand 

Row B Ink Notebook; S-Chair 

for Cappellini; Fan Dining Chair 

Natural; Stoone Candle Holder 

Short; Plane Round Pendant

Row C Slab Dining Table Black; 

Flask Pendant Oil Long; 

Curve Wall Up Light; Offcut Stool 

Fluoro; Brew Biscuit Tin

Row D Brew Cafetiere; Spun Short 

Table; Cog Candlelabra; Bone Bowl 

Brass; Melt Table Light Copper; 

Plum Serving Bowl; Cog Desk Tidy

Row E Form Teapot; Tank Vase 

Stem; Earth Scented Candle Large; 

Stone Spice Grinder; Beat Vessel 

Drop; Orbit Trays Large Brass; Cast 

Mini Jack Copper; Melt Mini Copper

Row F Cast Factory Money Box; 

Fin Table Light Copper; Oil Vase; 

Roll Table Square; Tank Champagne 

Glasses; Y Chair Sled Black; Etch 

Shade Steel; Base Copper Light

Row G Lustre Square Pendant; 

Mass Coat Stand; Scoop Chair Low 

Brass; Cast Shoe Black and Copper; 

Etch Web Steel; Tower Salt Grinder 

Row H Tool The Clip Numbers; Cast 

Nutcracker Small; Stone Pendant 

Light; Tank Whisky Decanter; 

London Scented Candle Large; 

Fired Candle (part of Elements 

Gift Set); Cube Stapler; Etch 

Mini Chandelier Brass; 

Block Watch Rose Gold; Etch 

The Clipper; Warp Bowl Large 

Row I Plum Cocktail Shaker; Form 

Set Small; Flask Pendant Oil Ball; 

Y Base Screw Top Small; Mass 

Console; Black Watch Brass Leather; 

Dixonary; Pylon Dining Table 

Row J Offcut Stool 650mm Fluoro; 

Stone Candle Holder Short; Tank 

Lantern; Stone Cake Stand and 

Form Cake Slice; Melt Copper; 

Beat Fat Pendant Brass; Tank Cake 

Stand; Warp Vase; Hex Bowl Large
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Stone Tea Light Holder Brass;
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Table; Tank Tea Light Holder; Beat 
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HIS METHOD IS 
IMPROVISATION. 
‘HE’S AN 
INSTINCTIVE 
COOK RATHER 
THAN ONE 
WHO USES A 
RECIPE BOOK’

Once every couple of weeks, Tom 
Dixon puts on his whites and does a shift 
as a sous chef at the Dock Kitchen, a 
restaurant in west London. “Which is 
a sort of ritual humiliation for me,” he 
says. “Bottom of the pile – cold starters 
and desserts is my section.” If you went 
one day last July, you might have 
sampled his broad-bean skordalia or 
pistachio and nutmeg cake. “It’s all 
just making stuff. I see the parallels 
between design and production. And 
it’s another world you can immerse 
yourself in. I have always been adamant 
that you get the best ideas when you 
get out of your comfort zone, and 
you stop being the bloody expert.”

Dixon cooks at the Dock, but he also 
designed the place. Now he’s sitting on 
the terrace on a summer’s day, eating 
gnocchi and rocket, wearing a lightly 
rumpled blue shirt. He has a hangdog 
face and a droll manner. The restaurant 
sits atop Dixon’s shop, across the canal 
from his studio, at the very northern 
end of Ladbroke Grove. His highly 
polished globe lamps hang in mirrored, 
bronze clusters from the ceiling. Outside 
diners sit on his Stamp Chairs, sheets 
of metal first cut on a huge, comput-
erised punching machine, then folded 
into shape by another – the design is 
all rivets and ribs. This used to be a 
Victorian cinder-block recycling centre; 
more recently it was the headquarters 
of Virgin Records. The kitchen used to 
be their canteen; it’s plausible, Dixon 
notes, that the Spice Girls ate there.

In 2009, Dixon started clearing his 
furniture and lighting showroom every 
evening for a young chef called Stevie 

Parle to do dinner. AA Gill, the restaurant 
critic at The Sunday Times, gave the 
restaurant a rare fi ve-star review. “It 
changes the nature of the game, because 
everyone starts complaining. Whereas 
before, it was everyone’s secret,” 
Dixon says. “It’s funny how success 
isn’t always what it’s made out to be.”

The Dock Kitchen was an interesting 
idea – and that’s what Dixon does: inter-
esting ideas. His method is improvi-
sation. As a designer, “he’s an instinctive 
cook rather than one who uses a recipe 
book,” says Deyan Sudjic, director of 
the Design Museum and a friend of 
Dixon since the late 1980s. Over his 
career Dixon has added imagination, 
wit and charm to generally ordinary 
objects, especially chairs and lights. He 
became a designer by accident, starting 
by welding chairs from scrap metal, 
stealing manhole covers for their seats 
(and replacing them with ones of his 
own design), with spanners for armrests 
and sewage components for backrests. 
He has given away hundreds of chairs 
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At his studio, Ladbroke GroveNow an iconic design, it made copper cool





HE APPEARED ON 
TOP OF THE POPS, 
AND RAN CLUB 
NIGHTS. TO FILL 
THE STAGE, DIXON 
TURNED JUNK 
INTO SOMETHING 
BETWEEN 
FURNITURE AND 
SCULPTURE
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in Trafalgar Square. Off the shore of 
Miami, he submerged chairs for years 
to see what happened and to save on 
storage costs. He has designed two 
extremely sleek vibrators, one worn as 
a silver ring, the other a larger device 
called the Bone. His work sits in the 
collections of the Victoria & Albert, the 
Design Museum and the Museum of 
Modern Art in New York. Now, he’s in 
expansionist mode, with 110 employees, 
a new shop in New York and constant 
openings of Dixon-designed restaurants 
and co-working spaces. “Tom’s always 
coming up with something new,” Sudjic 
says. “I don’t think he’s an evangelist. 

He just likes to do interesting things in 
a not too Sturm und Drang kind of way.”

According to Dixon, these are particu-
larly interesting times for two reasons. 
First, an emerging sensibility among 
the public. “I use the restaurant as an 
analogy for almost everything because 
with food it’s clearer. The open kitchen,” 
Dixon, says, gesturing towards the one 
at the Dock. “And people wanting to 
know the quality of what’s made. People 
are interested in the process and where 
stuff comes from. There’s such a 
remoteness from how things are made 
now and how they function. There’s a 
symptom of people not feeling like they 
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Row A Cube Tape Dispenser; 

Tool The Clip Numbers 

Row B Cog Small Container, 

Pen Hex, Pencil Tube and Pen 

Block; Bash Square Silver bowl

Row C Tank Vase Medium; 

Void Copper Pendant 

Row D Cast Mini 

Jack Black; Cog Pen Ball

Row E Hex Champagne Bucket

Row F Water Candle 

(part of Element Gift Set)

Dixon (second from right) played bass 

guitar in a pop-funk band in the early 80s

Made from precision-pierced, thin sheet 

metal to create a soft glow

E  P E N D A N T  B A L L F U N K A P O L I T A N

Dixon (second from right) played bass 

guitar in a pop-funk band in the early 80s

m precision-pierced, thin sheet 

create a soft glow

“I just like seeing things made. And 
I think, weirdly, everybody kind 
of does. Humans have a natural 
inclination to fiddle with stuff and 
learn how it works and be part of it.”

Dixon fiddled with things as they 
took his interest. “I was a messy and 
introverted boy – disorganised, with 
scrawled handwriting, an untidy room 
and grazed knees,” he writes in Dixonary. 
“I liked making things, drawing and 
reading, but had no ambition to 
be a designer. People who know me 
might say that not a lot has changed.”

He was born in Tunisia, in 1959, but 
grew up in west London and went to 
Holland Park School, a huge compre-
hensive, before six months at the 
Chelsea School of Art. He found them 
both “sub-par”, apart from pottery. 
After school, he worked as a printer and 

typsetter, cleaning the litho machines; 
then “as a designer of covers of videos 
in a pornographic and horror-film 
distributor”; then as a colourist for 
cartoon fi lms. Afterwards he spent two 
years playing bass guitar with Funka-
politan, an eight-piece pop-funk band 
that toured with the Clash and Simple 
Minds. He appeared on Top of the Pops 
at the same time as running club nights 
on the weekends. To fi ll the stage, Dixon 
started scavenging scrapyards, turning 
the junk into something somewhere 
between furniture and sculpture. 
One of his first chairs, made in 1983, 
was simply wire bent by hand. A friend 
who ran a car-body repair shop in 
Clapham gave him a lesson in welding.

“Welding really was my superpower 
that allowed me to make things quickly 
and flexibly,” he says. Dixon welded 

have any power over their environment. 
You don’t know how a phone is made.”

Second is what Dixon calls decen-
tralised digitised manufacturing: 
“Products can now be made, adapted 
and reinvented to suit individual needs 
with simple software that is common 
between designers and industry – a 
dream for designers, manufacturers 
and shopkeepers for centuries,” he 
writes in his book Dixonary. Much of 
Dixon’s design work springs from the 
tools, techniques and processes 
themselves. Now that tooling has been 
democratised. “For a long time I fanta-
sised about having missed the 1960s,” 
he tells WIRED. “There was a revolution 
in manufacturing, in how people lived, 
and people were more open to newness, 
shape, colour and pattern. Yet I think 
now we’re entering uncharted territory.”

But this presents a challenge, too. 
“It opens up opportunities to designers, 
but also undermines their value.” Rapid 
manufacturing also makes for rapid, 
unscrupulous copying. Social media 
exacerbates that and makes surprises 
harder. In response, designers have 
assumed a slightly messianic tendency. 
It’s no longer enough to make things; 
designers now give TED talks; corpo-
rations tell us design is in their DNA; 
and consultancies claim design 
thinking will save the world.

Dixon is more or less the opposite of 
that pomposity, but he does call his new 
project call a “platform for living”. That 
may sound like Dixon’s own lunge for 
gurudom, but it’s not. It’s just extremely 
interesting, like most of his work.P
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Dixon’s hallmark is very much to hide 
the design; to make the artful seem 
accidental. An initial improvisation 
– some more outlandish than others – 
then a lot of work to make the fi nished 
object look spontaneous.

Take Dixon’s Accretion Chair, a glori-
ously fun idea that conceals deep 
thoughtfulness and ambition. It came 
from another design, the Flame-Cut 
series. This was an inch-thick steel take 
on the flat-pack typology of tables, 
chairs and even sun loungers, the 
objective being “total indestructibility”, 
comparable to the aesthetics of a Soviet 
tank. Dixon showed it in 2008 at the 
Design Miami fair. It didn’t sell, so Dixon 
was left with some extremely heavy 
furniture. “I decided to toss some into 
Miami bay rather than repatriate,” 
Dixon writes. “Kept there for a year or 
two it would mature like a fi ne wine and 
I would pull it out when the economy 
improved – with the hidden benefi t of 
free storage.” The salvaged chair looked 
pleasingly mottled and sea worn, so 
Dixon ran with the idea, but super-
charged the process. He submerged 
eight further chairs in the Bahamas, but 
he connected them to a low-voltage 
solar-power station above water. The 
current, passing through the steel, 
accelerates the deposit of something a 
bit like limestone (“Think the fur you 
get in the bottom of your kettle”). “The 
idea that we could eventually look at 
growing furniture underwater rather 
than fabricating it in landlocked 
factories appealed to me,” he says.

The chairs were submerged in 2012 
and are still there; Dixon shows WIRED 

‘THE IDEA THAT 
WE COULD GROW 
FURNITURE 
UNDERWATER 
RATHER THAN 
FABRICATING IT 
IN FACTORIES 
APPEALED TO ME’ 

Dixon’s hallmark is very much to hide
the design; to make the artful seem
accidental An initial improvisation

through the week, turning out one 
hundred chairs a year. It was an extraor-
dinary sort of punk furniture: spiky, 
aggressive and extremely material. 
One looks like the serrated dentist’s 
chair of a nitrous-oxide nightmare; 
others like the dungeon furnishings of 
the Spanish Inquisition; some are 
beautiful in their economy. All are full 
of energy and urgency. “It  was 
diff erent,” Sudjic says. “Something that 
came from a particular moment, when 
there was a group of designers who 
realised that if they were going to make 
a living, they were going to have to 
make things themselves.”

Dixon says he scoured scrapheaps 
to feed his prodigious output, the 
“huge piles of industrial waste in 
which you could find engines and 
machines tools, steel bolts and cast-iron 
radiators or tread plate – all the off al 
of London’s vanished industry” – for 
material to refashion.

“With welding, you make very solid 
structures very quickly,” he tells 
WIRED. “And the attraction of that 
technique, and the speed in which 
I made things, was what turned me 
into a designer. So everything I do 
has come from industrial technique.”

New techniques and new processes 
led to new designs. “Nothing informed 
my budding design activity more than 
the acquisition of new machinery,” he 
says. It was an approach that, through 
t h e  m i d - 8 0 s  C re a t i v e  S a l v a ge 
movement, established Dixon’s 
reputation. Creations such as the 1987 
S-Chair, a bulrush-wrapped frame 
which was loosely inspired by a chicken 
and the letter S, now resides in the V&A. 
Given Dixon’s ultra DIY approach, people 
were surprised when a decade later he 
took a job as head of design at Habitat, 
then owned by IKEA. “I loved it because 
I was learning so much. You learn pretty 
quickly what people really do, what 
people really like, how things are really 
made all over the world, how things are 
transported, how you communicate. It’s 
just a much bigger test case where 
you’ve got a company with 70 shops and 
2,000 retail employees. You get really 
fast feedback about what’s worked and 
what’s not. Designers never really care.”

Dixon applied those lessons to his 
own practice, set up in 2002, where he 
went full-time after leaving Habitat in 

2008. One of his debut products, the 
Mirror Ball lamp, was a big success 
and Dixon has been scrabbling to 
meet demand ever since. “This is a 
14-year-old business that is only really 
finding its way… We have a rapidly 
evolving master plan that changes every 
couple of years,” he says.

In 2015, a private equity firm, Neo 
Investment Partners, bought Dixon for 
an undisclosed sum. David Belhassen, 
a founding partner at Neo, will only tell 
WIRED: ‘“We are massive fans of Tom 
Dixon and believe that the company is 
writing the most amazing story.” Dixon 
seems to have had some initial unease 
with the situation. “It’s a fight that 
is quite often: how do you maintain 
a) the joy of making stuff , and b) how 
you maintain freshness when the 
thing becomes a proper business?”

But in many ways, the design process 
remains the same – one based on 
Dixon’s interest and his improvisations. 
He works with a core team of three 
designers to come up with new 
products. In the restaurant at lunch, 
Dixon and WIRED bump into them at 
a table by the door; they’re speaking 
with a representative from product 
development specialists ARRK Europe, 
who are showing them some new 
prototyping techniques. “The better 
i d e a s  a l w a y s  c o m e  f r o m  t h a t 
randomness, rather than sitting down 
and forcing yourself,” Dixon says.

“My stuff  isn’t complex. Most of it is 
making it look simple and getting it 
at the right price. And still allowing 
it to be diff erent from everything else.”
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a recent picture on his phone: “Look 
how fat they’ve become… I’m going 
to fish them out and I will probably 
show them in Miami.”

The process is based on a tricky, 
technical process, developed by Wolf 
Hibertz, a scientist and architect 
working in the 1970s. It’s a carbon 
capture technique and the chairs 
become a good marine environment, 
regenerating coral reefs. “It’s very 
interesting, it’s got all kinds of layers of 
potential,” Dixon tells WIRED. “I don’t 
know where it will lead me, but in my 
imagination you have this Eiff el Tower 
sitting there, with solar panels outside, 
and you’re encouraging marine life and 
then you’d fi sh some of it out. And then 
you’d be building reinforced concrete 
structure of some sort, which would 
also get fi shed out. It would be a self-
sustaining power station. And if only 
you could do it in a canal…”

Or take a very diff erent design, the 
Polystyrene Chair from 2006. This 
was an improvisation in the business 
model of design. Instead of being 
commissioned for a mass production 
chair – or raising the investment 
himself, Dixon took inspiration from 
Google and gave the product away for 
free, in exchange for advertising (in 
this case, from EPS Packaging, now 
called airpop). He fi lled Trafalgar Square 
with the chairs for three days, then 
gave away 500 to the public. “It really 
worked. It depends on fi nding somebody 
that understands the model of 
advertising a message on a fixed 
object, which is going to be better 
than a fleeting poster. I still think 
it’s actually quite a unique model.”

Both these chairs are a clever way 
around the problem of being copied. 
The designs are unique enough that they 
can’t be ripped off. “Now, you show 
people stuff, and either they copy it 
before you get it out, or you disappoint 
people by keeping them waiting for 
six months until it comes out… You have 
to balance the interests of making sure 
that people know that you’re the 
fi rst to do something and you have to 
add an element of secrecy or surprise.”

For Dixon, this is part of a wider 
speeding up of design. The public, and 
especially design afi cionados, increas-
ingly want newness on a regular basis. 
Designers therefore need to be able to 

make things more quickly and to be 
more fl exible. A successful product “is 
based more on how effectively you 
communicate and launch it rather than 
what the actual thing is, and as a result 
the surrounding support systems that 
are almost as important as the object 
itself,” he says. But there’s an inherent 
tension: “It’s incredibly competitive, to 
keep things interesting to people in a 
sector such as furniture, in which people 
consume in ten- or 20-year cycles.”

Dixon’s next project is another 
attempt at a solution, one that doesn’t 
cleverly evade the problem, like the 
Accretion and Polystyrene chairs, but 
that harnesses its dynamic. Dixon 
noticed that IKEA was converting some 
of his design ideas into mass market 
products, and that many people were 
re-purposing IKEA furniture for their 
own ends (converging on ikeahackers.
net, enthusiasts have, for example, 
turned mirrors into dining tables or 
a VALJE storage cabinet into a 
wall-mounted bicycle rack). “So I’m 
making a kind of platform for living, a 
sort of bed that can become more things. 
It’s going to be a hacker’s platform.”

Dixon couldn’t just sell “a bed” – they 
need to come in diff erent sizes; diff erent 
markets have different tastes in 
mattresses, and so on. “Logistically, it’s 
not great,” he says. So Dixon designs 
the bed for IKEA to sell, and then he 
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sells Tom Dixon products that work 
with the bed. “I’ve got a platform with 
IKEA for the diffi  cult thing, and I use 
their distribution, logistics, expertise 
and global sourcing, I can then do 
a ‘pimp my bed’, and bolt on other 
designs.” IKEA gets Dixon’s design 
credentials, Dixon gets their infra-
structure. According to Marcus 
Engman, design manager at IKEA, 
the collaboration is a “system” for 
creating versatile furniture, which, 
Engman claims, “will have implications 
for the way that many products are 
made in the future.” Dixon tells WIRED: 
“It’s a much more modern way… IKEA 
are selling the platform. I’m able to bolt 
on things that can kick-start my 
internet sales though a global market 
of these things, and then you open it 
up for other people that can’t aff ord 
my things to actually add on their own 
bits. It’s a more forward-looking way.”

The collaboration comes out at the 
end of 2017; Dixon won’t say exactly 
what his bolt-ons will be. Another 
artful, interesting improvisation, no 
doubt. “I’m sort of just starting out 
now,” he says. “I’m a phoenix rising 
out of my previous ashes. I’ve tried 
lots of ways of being a designer.” 

T o m  C h e s h i r e  i s  t e c h n o l o g y 
correspondent for  Sky News and 
the author of The Explorer Gene
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Facebook’s fi rst data centre outside the US opened in 
2013 to deal with the huge increase in the company’s 
electronic data generation and storage. Surrounded by a 
pine forest and lakes, the centre has 150 employees – 
mainly locals – and is as large as four football pitches. 
The location was chosen because of its power surplus 
due to the decline in local industry in the area.

T E S L A  M O T O R ’ S  G I G A F A C T O R Y  1 ,  N E V A D A ,  U S

 
Notable for the red line that runs along the roof, the Tesla 
factory has the largest footprint of any building in the 
world – and there are plans to extend, depending on the 
success of the Tesla Model 3 car. The Storey County 
location was chosen in part thanks to $1.25bn (£950m) 
in grants from the state of Nevada , which forecasts 
$100bn in economic benefi t over the next 20 years. 

most intelligent people,” says Julien De Smedt of JDS 
Architects and formerly of OMA (Bjarke Ingels, Ole 
Scheeren and Jeanne Gang of Chicago’s Studio Gang 
are other notable OMA alumni). “He can be the sweetest 
with those he respects and admires and the toughest 
with those too far below his level. Can you blame him? 
I’m not sure. An offi  ce of that size and appeal attracts 
a lot of people from diff erent levels.”

The Dutchman is also a writer and theorist for whom 
architecture is only important as a way to describe 
how to live and engage with the world. As Koolhaas 
says, given the time it takes to get buildings into the 
physical realm, architecture is a poor art for describing 
the zeitgeist. And Koolhaas likes to be on top of the 
zeitgeist. Indeed as Rowan Moore, The Observer’s 
architecture critic and author of Slow Burn City – a 
book on the design of London – says, Koolhaas may 
be better remembered for his ideas and thinking than 
his buildings, if you can separate the two.

For the past few years, Koolhaas has been thinking 
not about the metropolitan but what we still call the 
countryside. Our dazzled obsession with cities as 
super-dense hubs of cultural, commercial and techno-
logical innovation, Koolhaas insists, has blinded us 
to the fact that something far more radical and trans-
formative has been happening, beyond the ring roads 
and sprawl and more obviously built environment.

Koolhaas was fi rst alerted to this rural reconfi gu-
ration by the strange emptying but stretching out of 
the Swiss villages he visited during the summer. 
“We went to the same village for 20 years and I became 
aware that village life was draining away but at the 
same [time] it was extending,” he says. “Then I noticed 
that houses and stables were being faithfully restored 

Rotterdam was all but levelled by the Luftwaffe in 1940. Rem 
Koolhaas was born there in November 1944, when the city was in 
ruins and receiving another pounding, this time from Allied forces. 
The reconstruction of this tough but prosperous city – now the 
largest cargo port in Europe – has made it a playground for 
architectural experimentation and innovation ever since. 
A “laboratory of indiff erence,” as Koolhaas calls it.

Koolhaas (pictured right) is the best known of the city’s architects. 
And with the passing of Zaha Hadid – his friend and former student 
at the Architectural Association in London – perhaps architecture’s 
brightest star. Though there has been a mellowing over the years, he 
remains its most fearsome character. His practice, the Offi  ce for Metro-
politan Architecture (OMA), is responsible for the Casa da Música in 
Porto, one of the great contemporary auditoriums; the Seattle Central 
Public Library, a radical model for public buildings; the China Central 
Television building in Beijing, a glass tower that twists and turns 
before landing in a diff erent place from where it started; New Court, 
the London headquarters of Rothschild Bank and the most intelligent, 
restrained and elegant building to sprout in the City of London in the 
past decade; and Fondazione Prada, the fashion giant’s art complex 
in Milan, a magical jumble of buildings off ering as much gallery space 
as the new Whitney in New York but with twice the charm.

OMA’s offi  ces are housed in one of Rotterdam’s many nondescript 
blocks (there are also offi  ces in Hong Kong, New York, Beijing, Doha 
and Dubai). It is clearly a place of work with no faddish concessions 
to play: you are reminded that this is an area soaked in Calvinism. 
Koolhaas has two offi  ces, one generous, open and transparent for 
meetings, the other, small , sparse and darkened and where he goes 
to write. He doesn’t seem to spend much time in either. 

Koolhaas is tall, thin, hawkish and, despite that fearsome reputation, 
delightfully dry and attentive. His conversation, though, can be clipped, 
as if he has more important things to be getting on with it. Koolhaas 
is almost always the smartest person in the room and he knows it. 
“Rem is very responsive to what is in front of him. He’s impatient, like 
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but with minimalist interiors and an exceptional 
amount of cushions. Actually, what I really noticed 
was the smell. For the fi rst ten years the village always 
smelt like cow shit – then that smell disappeared.”

Koolhaas noticed that these Swiss villages were 
not what they once were, or as they really appeared; 
that the elderly gentleman who looked like a farmer 
frugally running his battered old car was actually a 
retired nuclear scientist from Frankfurt. That most 
of the residents in off -season were Thai domestics, 
keeping the restored farmhouses in a state of ever 
readiness for their owners’ occasional bucolic top-ups. 
New things were happening in the countryside, specif-
ically preservation, modernisation and migration. 

As Koolhaas wrote recently in German magazine 
032c: “The countryside is transforming into something 
new: an arena for genetic experimentation, industri-
alised nostalgia, new patterns of seasonal migration, 
massive subsidies, digital informers, flex farming 
and species homogenisation. It would be difficult 
to write such a radical inventory of the city.”

For the residents of Rotterdam, the transformation 
of the countryside into something strange, shiny and 
new has been pretty hard to miss. Coming in to land 
at the city’s airport, you take in a landscape tiled with 
enormous glass squares. These are super-productive, 
high-tech greenhouses, the 21st-century take on the 
agricultural patchwork quilt. And yet, he says, he 
somehow missed this new agrarian revolution on his 
doorstep. Or at least didn’t take time to think about it, 
while he, like everyone else, was thinking about cities.

“It is striking how this all this happens under your 
nose,” he says. “The whole of Holland has been trans-
formed by these agricultural glasshouses. And to me, 
it was unfamiliar architecture. This thing was 
happening without you or any other architect 
knowing.” It is this off-the-radar quality of these 
shifts that fascinates Koolhaas. A sort of “hyper-
Cartesian” order, as he has it, has been established 

S U M M A  M I L L  D A T A  C E N T E R ,  H A M I N A ,  F I N L A N D

 
This vast server fl oor is in Google’s data centre in 
Hamina, Finland. It looks high-tech now, but the building 
began life as a paper mill, which was purchased by the 
search giant in March 2009 and repurposed. The servers 
are cooled using seawater pumped in from the Gulf 
of Finland, and Google claims its Hamina facility uses 50 
per cent less energy than a typical data centre.

G O O G L E  D A T A  C E N T E R ,  I O W A ,  U S

Council Bluffs has been home to Google’s data centre 
since 2007, with a second build phase completed in 
2013. The 400-hectare server farm is surrounded 
by fi elds and will have cost $1.5 billion when 
fi nished. This is its campus network room, which acts 
as a super-fast link between outside data centres.

KOOLHAAS SOMEHOW 
MISSED THIS NEW 
AGRARIAN REVOLUTION ON 
HIS DOORSTEP. HE, LIKE 
EVERYONE ELSE, WAS 
THINKING ABOUT CITIES

1 2 2



says, of its position at the “forefront of digital farming”. 
According to investment marketplace AgFunder, invest-
ments in digital farming startups totalled $4.6bn in 2015.

What really interests Koolhaas about the transfor-
mation, particularly in the US, is not techno farming 
but the landing of enormous data farms, battery 
factories and fulfilment centres, the back end and 
back-up of the modern, technology-driven metropolis. 
And here he sees potential to do something big. 

Earlier this year, Koolhaas visited the Tahoe-Reno 
Industrial Center in Nevada, an area the size of 

in the countryside but without the involvement of the usual master-
planning or architectural stewardship. It just sort of happened. 

What we have also missed, Koolhaas says, is the automation of 
farming, the application of algorithms and the buzz of drones. John 
Deere now produces self-driving tractors. Every square metre of 
land is monitored, and farming is now as attuned to productivity as 
any urban enterprise. Many farmers now spend a lot of time in front 
of laptops. Cows are milked by robots (the Lely Astronaut A4 robot 
can milk 60 cows simultaneously), fed and mucked out by robots. 

This is big agribusiness. Swiss chemical giant Bayer recently bid $62 
billion (£47bn) for Monsanto because, as Bayer CEO Werner Baumann 
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Singapore and increasingly a sort of services block for Silicon Valley. 
Over the past 20 years, a grid of industrial boxes covering 1.3 million 
square metres has landed here. And much more is on its way. 

These blank hulks, built on an inhuman scale and increasingly 
unmanned, represent the fi rst genuinely 21st-century architecture, 
he says, and the fi rst new architectural typology since the skyscraper. 

This is an area famous for its 70s land art: Robert Smithson’s Spiral 
Jetty, Walter de Maria’s The Lightning Field and Michael Heizer’s 
City. These artists came to Nevada because they could create super-
scale work here. Koolhaas sees similar possibilities for these new 
buildings: “What I saw here are similarities to the classical defi nition 
of the sublime, something that inspires awe through its size.”

For Koolhaas, this is an architectural new frontier, largely unnoticed 
and undocumented, ripe with possibility and waiting to be given 
meaning. “Being there at the birth of these types of inventions doesn’t 
happen with every generation. And this is part of a paradigm shift 
that hasn’t been identifi ed; a new frontier that hasn’t been argued 
about. There is no book that deals with this condition.” Koolhaas, of 
course, is working on that book. He is also – although he is not giving 
much away in terms of details – plotting to build here. If and when 
he does, it will mark something signifi cant, perhaps the announcement 
of out-of-town as a specifi c place, fi nally worthy of care and attention. 

What is happening just across the California border (Nevada off ers 
a less punitive tax regime as well as more fl exible planning restrictions 
and hectares of virgin land) is a new form of urbanisation, not the 
city or the countryside as we know it but the “outlines of post-human 
civilisation”, as Koolhaas describes it. 

Tesla is building a colossal lithium-ion battery factory there. 
Gigafactory 1, as Tesla has tagged it, will cover 1.26 million square 
metres, the largest footprint of any building in the world. And Tesla 
has bought enough land to expand the factory by 100 per cent.

Covered in solar panels and surrounded by its own wind farm, 
the factory will be self-sufficient in terms of energy use, Musk 

promises. The building will be shaped like a diamond 
and points due north so, according to Musk, equipment 
could be mapped out by GPS. Gigafactory 1 will 
partially open in 2017 with 6,500 employees. When 
it is completed in 2020, that will probably be down to 
4,000. Further automation will undoubtedly reduce 
the human element further. The Las Vegas-based 
Switch meanwhile is planning seven data centres on 
the Tahoe-Reno Industrial Center, totalling 603,800 
square metres. The fi rst centre to be completed will 
be the world’s largest. And, as Koolhaas says, these 
centres will be even more minimally manned.

As the size of processors continues to shrink and 
the speed of their output increases, so the content 
they produce demands more physical space. This need 
is creating a new architecture that largely ignores 
human scale. And yet it is not purely functional. Tesla’s 
factory is diamond-shaped because building it that 
way required less land removal. But also because 
Musk thought it would look cool. On the part of the 
building that already exists, there is a red line running 
along the top edge, for no apparent reason. “You could 
call it the ultimate reduction of the frieze,” Koolhaas 
says. For Koolhaas, there is then the potential to 
turn the almost accidental sublime into a deliberate, 
contemporary sublime. 
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A data facility based between Utah Lake and Great Salt 
Lake was built for the United States intelligence 
community and stores all forms of communication, 
including private emails, mobile phone calls and 
internet searches. Costing $1.5 billion, the 140,000 
square-metre structure was completed in 2014.



Koolhaas is the eldest son of Anton Koolhaas, a noted 
Dutch novelist and screenwriter. His maternal grand-
father was an architect who designed the headquarters 
of Dutch airline KLM. When Rem was eight, his father 
was asked by the president of the newly independent 
Indonesia to run a cultural institute in Jakarta. The 
family relocated and the time in Asia had a profound 
eff ect on Rem and has served his practice well. 

After college he worked for a left-wing Dutch news 
magazine and as a scriptwriter for risqué countercul-
tural movies, including 1969’s The White Slave. Before 
the fi lm was released, Koolhaas had decided that archi-
tecture was a more interesting way of handling a 
narrative – the way he could make a concrete diff erence. 

He studied at the Architectural Association School 
of Architecture in London and at Cornell University 
in the US. In 1975, he established OMA in London, but 
spent much of the late 70s in New York. He then wrote 
a book, Delirious New York: A Retroactive Manifesto 
for Manhattan, and it made him a star. 

Like Zaha Hadid, Koolhaas spent many years 
designing buildings that never got built. He continued 
to write and in 1995 he published S,M,L,XL, a landmark 
1,376-page slab that contained musings, manifestos 
and essays on the urban condition. Other books 
followed and, like Moore, De Smedt thinks they might 
form his most important legacy. “Unfortunately, his 
most important projects remain unbuilt,” he says. 

There is also a view, though not one held by Koolhaas 
himself, that he is as much an editor as an architect. 
“Rem doesn’t design the architecture himself,” says 
De Smedt, “but selects and manipulates from others’ 
production. I think that method is very interesting and 

off ers the possibility for the unknown and unexpected to occur. But 
it also requires the instigator to accept a certain dose of frustration.”

OMA, with Koolhaas as editor/manipulator-in-chief, did eventually 
get to build and, in 2000, its founder was awarded the Pritzker Prize, 
architecture’s most glittering of gongs. But it was the CCTV Tower in 
Beijing, completed in 2012, that established his practice’s reputation. 
Koolhaas had decided to concentrate on winning the commission 
rather than enter the competition to build on the site of the World 
Trade Center in Manhattan. It is not hard to see the CCTV building as 
a sort of re-imagining of the Twin Towers, twisted and conjoined. 

Koolhaas often welcomes visitors to the OMA offi  ce and tours 
them through models of ongoing projects. On the day WIRED visits 
he welcomes the trustees of The Park Avenue Armory Conservancy, 
which has entrusted the New York landmark to a competing practice, 
Swiss architects Herzog & de Meuron.

Koolhaas shows them models of the Taipei Performing Arts Centre, 
currently under construction, and The Factory Manchester, a new £110 
million arts complex and OMA’s fi rst major public building in the UK. 
Koolhaas explains how part of the building will be formed by spraying 
concrete on to stretched fabric, creating a new architectural form. 

The Factory model is perhaps the most flamboyant in form. 
Koolhaas, by his own admission, has been retreating from the kind 
of extravagant “shape-making” that has led to criticism of some 
architects, and particularly the premier-league starchitects. 

Twice in his conversation with WIRED he talks about “hedging” 
against the backlash. “The star architect is supposed to be this kind of 
heartless asshole,” he says. “Even though everyone knows that typology 
doesn’t really exist. It’s a kind of phantom but it is complicated if you 
get categorised that way. It has forced our offi  ce to constantly explore 
other conditions.” The interest in Tahoe-Reno is part of that hedging, 
a move out of the city to a place of less scrutiny and context.

Indeed, it’s as if Koolhaas views the city with increasing suspicion. 
If, as Koolhaas has it, the countryside is now a place of strange 
unpoliced hyper-order – grids and giant blocks on fl at earth quietly 
taking care of our nutritional requirements, data husbandry – then 
the city is left to become a place of whimsy, fantasy and odd shapes. 
But it is also a place of increased surveillance, covert and overt. 

The sensor, as Koolhaas says, is now becoming embedded in the urban 
environment. “Two years ago, I was director of the Venice Architecture 
Biennale and we looked at the history of its essential elements, because 
those are apparently the most banal things. But the more we looked at 
them, the more we realised that digital culture was intersecting with 
almost all of them. And we were at a real switch. Architecture used 
to be mute and now it’s partly recording our lives. A benign inter-
action with your thermostat can develop in a number of directions.”

Koolhaas is sanguine about the sensorisation of our cities, believing 
that buildings can become smart without being sinister. “We are on 
the brink of fi nding glass that can be transparent and then darken when 
it needs to,” he says. “There are processes that could happen at molecular 
rather than a mechanical level which would be incredibly liberating.”

There is a cool detachment about Koolhaas, a resistance to easy 
value judgments. He has a distaste for preservation and political 
correctness – which he sees as a function of an economy determined 
on a sort of universal frictionlessness. There is something of the 
frontiersman about him, contrary and driven to search out opportunity 
in strange places, even among the data farms of Nevada’s desert.  

Nick Compton is senior contributing editor at Wallpaper magazine. 
He wrote about Steelcase in WIRED 10.15

THESE BLANK HULKS 
REPRESENT THE FIRST 
GENUINELY 21ST-CENTURY 
ARCHITECTURE AND THE 
FIRST NEW TYPOLOGY 
SINCE THE SKYSCRAPER
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Holger Kraetschmer 

runs adidas’ Football 

Future Lab. It’s his 

job to predict what 

consumers will want 

in fi ve years’ time
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A 30-minute drive from Nuremberg 
– the Bavarian city known as much for 
its medieval castle as its war trials – 
is a diff erent type of building. In the 
small town of Herzogenaurach, the 
adidas Future Lab employs close to 
1,700 people. Inside, it develops new 
products that take the heritage of an 
iconic German brand and re-imagine 
it for the future. It’s an airy, seven-
storey building that’s intersected by a 
30-metre-high atrium. The offi  ce space 
– called Laces, inspired by the concrete 
supports that cross overhead – is the 
equivalent of eight football pitches.

The grey, unadorned basement of 
the secretive Future Lab has a range of 
equipment designed to test products 
in a wide variety of conditions. A 
climate chamber simulates tempera-
tures from -30°C to more than 50°C – 
humidity and wind speed can be 
adjusted to test various scenarios. 
Inside the room-sized chamber, a 
product tester is about to start a 
45-minute session on a treadmill. 
She’ll  be running in conditions 
designed to simulate a pleasant spring 
day, while engineers monitor her vital 
functions in real time to measure how 
the fabric in her clothing is performing.

Next to the climate chamber is a 
22-metre-long stretch of artifi cial turf. 
At one end is what adidas team 
members describe as the best football 
player at the facility: a fl ywheel with 
an artifi cial foot at the end, known as 
Roboleg. Its shots travel at 160kph – 
40kph more than the average speed of 

travel of a ball from a professional 
player. Not only is Roboleg more 
powerful than a human player, it can 
reproduce each of its shots exactly. 
Sixteen cameras in the ceiling of the 
lab record the trajectory of every ball, 
taking 3,000 pictures per second, 
analysing its fl ight using Hawk-Eye – 
the tracking technology used at 
Wimbledon for line calls and in the 
Premier League for goal-line decisions 
– which off ers real-time data.

The lab measures everything. For 
instance, the stresses exerted on the 
upper surface of a boot have been 
determined by collecting data on how 
the foot moves inside a shoe: at a 
normal walking pace, a foot will move 
up to one centimetre from side to side. 
At the same time, a person’s toes move 
upward by up to six millimetres. 
Knowing that enables the team to 
establish at what points a boot requires 
stability and where fl exibility is more 
important. This data is extrapolated 
so the designers can understand 
the forces and influences that affect 
joints and the musculoskeletal system.

Adidas has long considered itself to 
be an innovator. In 1954, the West 
German football team won the World 
Cup, beating heavily favoured Hungary 
in the f inal during a torrential 
downpour. The unlikely victory was 
partly explained by the West Germans 
playing with screw-in studs – the 
lengths of which could be changed – 
that off ered them an advantage on a 
soggy pitch. The kit man that day was 
Adolf Dassler, the founder of adidas. 

In 2016, the company introduced 
something else new: the laceless boot, 
which executives say the company 
spent three-and-a half years developing 
(usually new products take two years).

“The starting point was the sock – 
the idea was to get a genuine feel for 
the ball, as if playing barefoot,” says 
Marco Müller, a senior product 
manager at the Future Lab. The wiry 
Müller carries a large sports bag 
containing various laceless models in 
diff erent stages of development. The 
product team’s most significant 
challenge was the sole: initially a 
regular version was attached to a sock, 
which off ered the player a strong feel 
for the ball, but not enough support. It 
was decided that a material was needed 
that could be stretched, but also off ered 

a high degree of stability – particularly 
at the points where the laces should be.

To this end, the Future Lab developed 
a material it calls Primeknit – a yarn 
that’s digitally printed in a single unit. 
Traditionally, boots are made from 
pieces of leather that are stitched 
together; the new technique means that 
a boot fits an individual’s foot while 
remaining rigid at specifi c points – like 
a hardened piece of leather – by means 
of fusing the yarn. “Boots used to consist 
of a base material over which further 
layers were packed; now we are working 
with only a single layer,” Müller says.

Holger Kraetschmer, head of Football 
Future at adidas, who was once part of 
the German under-15 team, sees the 
evolution of the boot as part of a bigger 
picture. He’s interested in how 
urbanisation is altering football, 
with street games becoming a focus 
for new product development. “We 
need to understand what is relevant 
for the consumer,” he says. “It’s not 
always about making a shoe fi ve per 
cent better here and there. Rather it 
comes down to the question: how 
do we trigger emotional reactions?”

“The Copa Mundial is the best 
football shoe ever, for me – if you ask 
someone to draw a football boot, it 
would look like that,” says Sam Handy, 
the vice president of design at adidas 
Football, citing the black, leather boot 
that debuted in 1979. Worn by players 
from Diego Maradona to Eric Cantona, 
the Mundial is the best-selling boot in 
the world, and is still available commer-
cially. Handy is convinced that one of 
the key challenges of designing new 
boots is to grasp the emotional 
attachment consumers have to 
products like the Mundial. To this end, 
Handy spends time on Instagram 
looking at how amateur players 
customise their footwear. 

Football has changed signifi cantly 
since 1979 – players are faster and 
more athletic, and the game is much 
more complex. The challenge for 
the Future Lab will be to use science 
and technology to research and 
design new, meaningful products, 
while ensuring it keeps half an eye on 
the innovation of the past. Turn the 
page for a tour of the Future Lab.  

I lja Behnisch is a Berlin-based 
sports journalist
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Handy worked on the Future Lab’s 

laceless boot, the Ace 16+ PureControl
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Football player and postgraduate student Hannes Schäfke works 

on the Lab’s body-scanning machine

Another adidas work in progress: a built-in computer records how 

the Smart Ball has been kicked – direction, speed and fl ight

Marcus Müller, previously a professional footballer, has been 

testing various models of laceless boots at adidas since 2000

Essentially a fl ywheel with an artifi cial foot, its advantage over a 

human is that each shot can be perfectly reproduced every time
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The Lab has a climate chamber and contrasting artifi cial 

surfaces to thoroughly test new products

The top of this laceless boot was digitally printed in one piece to 

fi t the wearer and offer support where needed with fi rmer areas
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College was over and Rezgui, a 23-year-old 
electrical engineering student from Gaâfour, in 
north-west Tunisia, had the day off . He piloted a 
boat to the beach at Port El Kantaoui in Sousse, 
145km south of the Tunisian capital. As he disem-
barked, Rezgui looked just like any other young 
local: barefoot and dressed in swimming trunks 
and a tight-fi tting black T-shirt. He strolled through 
the frothy wash, a parasol dangling from one 
hand, as he made a call on his white Samsung 
Galaxy smartphone. Moments later he threw 
the phone into the sea, as if skimming a pebble. 

“Go now,” Rezgui told a few locals, as he continued 
his stroll. Then, at 12.10pm, the young man pulled 
a Kalashnikov from its hiding place inside the 
umbrella, raised the gun and began to fi re, fi rst at 
a paraglider overhead, swooning in the breeze, then 
at the tourists bronzing on sunloungers. Reguzi fi rst 
swept the beach with gunfi re before entering the 
nearby Imperial Marhaba Hotel, where, the night 
before, 565 guests had slept. At times he laughed 
through his drug-smeared haze, which perhaps 
caused him to forget the crude home-made bomb 
tucked in a belt slung around his chest. Twenty 
minutes after Rezgui fi red his fi rst bullet, armed 
police shot him in the street. During his brief 

rampage, he had claimed 38 victims. 
Thirty-nine more lay injured. As he 
lay dying, Rezgui seemed to reach 
for the bomb’s detonator, which had
tumbled from his pocket on to the 
ground, a few metres away from 
his head. More shots. Then silence.

Somewhere in  the middle  of 
America, a man who calls himself 
Raijin Rising was sitting in his 
pyjamas at his desk in his home offi  ce 
when he saw the fi rst breaking news 
report of the attack. Raijin opened 
Telegram, the encrypted messaging 
service, and set up a new chat room 
titled “Tunisia”. Then he issued an 
invitation for colleagues to join him 
there. Even before the full details of 
Rezgui’s attack had been reported, 
the chat began to fi ll with columns of 
troubling links – not to news stories 
describing the attack, but to Twitter 
posts celebrating its eff ects. 

One message in particular gave 
R a i j i n  c a u s e  f o r  a l a r m .  “ W h a t 
happened in Tunisia was just the 

starters,” read the tweet from Abu 
Hussain Al Britani, nom de guerre of 
Junaid Hussain, a notorious young 
British hacker who left his home town 
of Birmingham in 2014 to travel to 
Syria and join Daesh (also referred to 
in the west as “ISIS”, “IS” and “ISIL”), 
the militant jihadi group that had 
claimed responsibility for Rezgui’s 
attack on the beach. “I had a theory,” 
Raijin told WIRED recently. “Hussain’s 
Twitter accounts would be silent for 
weeks or months. Then, whenever he 
started tweeting again, a major attack 
would immediately follow. I started to 
b e l i e v e  h e  w a s  s e n d i n g  t r i gge r 
messages.” In this context, Hussain’s 
next tweet was even more worrying. 
“Today you are scared to go on 
holiday,” it read. “Tomorrow you will be 
scared to step foot outside your door.” 

Raijin opened Telegram and began 
to type: “There’s going to be another 
attack in Tunisia.”

Right: armed security and police 

patrol the beaches outside the 

Imperial Marhaba Hotel in Sousse, 

after Seifeddine Rezgui’s attack 

on holidaymakers. Flowers mark 

where the victims were killed

the sweltering morning of June 16, 2015, Seifeddine 
Rezgui ran a handful of gel through his hair, then snorted
a line of cocaine.

Rezgui never left his home country. 
This clean-shaven breakdancer, brought 
up in a moderate Muslim family, was 
instead radicalised online, specifically 
in the Café de la République, a Tunisian 
internet café where he was a regular. He 
is typical of many Daesh sympathisers 
around the world who have been turned 
to violence not through the words of local 
hate preachers, but rather inside online 
chat rooms: Daesh runs its own news 
service, employs online press offi  cers and, 
in May, launched an Android app to teach 
children the Arabic alphabet and jihadi-
related terms. It even uses hacker groups 
– including one that was, for a time, run 
by Hussain – to take down the websites 



of its enemies and fl ood the internet with 
images and videos of atrocities. In this 
way social media has become both an 
ideological battleground and a tool for 
the most eff ective recruitment-cum-in-
citement campaign of any terror group. 

In recent years, the rise of terror groups 
that co-opt the internet as a medium 
for spreading hatred and ideology has 
been matched by an opposing army of 
young vigilantes. The energy of these 
groups has been sustained by the online 
outrage that follows each new attack by 
Daesh or al-Qaeda affi  liates. Many grew 
up frequenting the same online commu-
nities from which Daesh plucks recruits. 
And, in recent months, these vigilantes 
have matched the organisational 
eff orts of their Daesh counterparts.

Raijin was 19 years old when Saddam 
Hussein attacked Kuwait in 1990. “I was in 
college and we were all shitting ourselves 
thinking we were about to be drafted,” he 
says, having chosen, after a week of trust-
building back and forth via email, to tell 
WIRED his story. “We were glued to CNN. 
Ever since that day I’ve been a geopol-
itics junkie.” Years later, Raijin began to 
see news about a jihadist militant group 
called Daesh routinely appearing in his 
Twitter timeline. “There was so much 
information that wasn’t hitting the US 
news, so I started an ISIS watch list.” 
Shortly after that, Raijin heard about 
an Internet Relay Chat (IRC) channel – 
an invitation-only chat room – where 
members of Anonymous, the disparate 
hacktivist group, collated details of 

pro-Daesh Twitter accounts, then reported them 
to the social-media company in batches. Raijin 
wanted to help. He began adding to the stream. 

To sift through the mass of information, Raijin 
wrote some tools using Twitter’s API to capture the 
names of accounts that followed prominent Daesh 
members. He kept a database of pro-Daesh relation-
ships, noting who tweeted what, when and which 
accounts, then shared those same tweets. After six 
weeks of sifting the intel, Raijin realised that the 
information he had gathered might be of greater use 
than as a mere tool for reporting Twitter accounts. 
“That’s when I heard about ‘IS Hunting Club’,” he says.

IS Hunting Club was one of the most prominent 
anti-Daesh accounts. It was run by a member of Ghost 
Security Group, a close-knit team of open-source 
intelligence gatherers. “I believe our youngest is 18 
and our eldest is in his forties,” says Raijin. “We know 
very little about each other – it’s safer that way.” 

Following Hussain’s warning about another 
attack, Raijin and the other 11 members of Ghost 
Security Group narrowed their searches to northern 
Tunisia, looking for signs of a follow-up attack. Raijin 
noticed the hashtag “#jerba” appearing in pro-Daesh 
accounts, a reference to the island of Djerba, about 
220km from Sousse. “The tweets just didn’t feel 

right,” Raijin says. “So we dove in and 
started looking for areas of the town 
that might be another tourist hotspot 
that could make for a suitable target 
for another terrorist attack.” 

Using Google Maps, Raijin says that 
the group identifi ed Houmt El Souk, a 
popular market for European tourists, 
which had been mentioned in some 
tweets alongside threats, written in 
English, about a potential attack on 
a nearby synagogue. They gained 
access to two of the accounts (“You’d 
be surprised how many of accounts 
use ‘AllahAkhubar’ as a password,” he 
says), harvested their private direct 
messages and the IP addresses, which 
gave a geographical fi x on the tweeters. 
They passed the information to Michael 
Smith, an adviser on terrorism to 
members of the US Congress, whom 
they’d read about online. Smith, 
in turn, passed the intel to the FBI. 

A few days later, French media 
reported that four arrests had been 
made in Djerba in relation to a planned 
terror attack. Raijin and his colleagues 
wasted no time in claiming responsi-
bility for the captures. They put out 
a statement. “Ghost Security Group 
detected multiple accounts on social 
media citing threats and co-ordinating 
what appeared to be an attack targeting 
British and Jewish tourists in Djerba, 
Tunisia,” it stated. “Information was 
forwarded to law enforcement and 
subsequently a total of 17 arrests 
were made and a terror cell… disrupted.” 

Claiming glory in this way – against 
Smith’s advice – was risky, especially 
when the group had no way of knowing 
to what extent its information had led 
to the arrests. Smith, not wanting to 
deny Ghost Security Group its moment 
(or, perhaps, to discourage them 
from sharing further intel by doing 
so), showed a Newsweek journalist 
email correspondence in which a law-
enforcement official verified that the 
intel had led to the arrests (something 
which, Smith says, resulted in a call from 
the FBI). It was enough to prove that 
hacktivists could have an effect; that 
their eff orts could save lives. Suddenly, 
online vigilantes had a role model.

Right: an image of gunman Seifeddine 

Rezgui posted to a Daesh-affi liated social-

media account after his June 16 attack
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hacker group with whom he operated 
under the moniker “TriCk”. Hussain’s 
activity, in his early days, was little 
more than digital vandalism, the 
hacker’s equivalent of daubing a penis 
on the side of a railway carriage. He 
fi rst gained notoriety for publishing 
the name and addresses of members 
of LulzSec, the hacker collective 
renowned for breaching the security 
of high-value targets such as the CIA 
and Sony Pictures. Hussain’s crimes 
were serious, but tinged with the 
mocking irreverence of the teenage 
internet troll. He was jailed for six 
months, for example, for stealing 
the personal address book of former 
prime minister Tony Blair. 

In time, Hussain’s work gained a 
political bent, often falling in line with 
pro-Palestinian causes. In 2011, for 
example, TeaMp0isoN claimed to have 
helped “clean Facebook” of more than 
1,000 pages that, the group claimed, 
contained what it regarded to be racist 
or Zionist content. The operation’s 
targets also included British far-right 
groups such as the English Defence 
League. “I started using hacking as my 
form of medium by defacing sites to 
raise awareness of issues around the 
world, and to ‘bully’ corrupt organ-
isations and embarrass them via 
leaks,” he told the website Softpedia 
in an interview in 2012. “That is how 
I got into hacktivism.”

A l t h o u g h  H u s s a i n ’s  s p l i n te r 
group still rolled with Anonymous, a 
supposedly apolitical movement, he 
became increasingly zealous in his 
beliefs. Hussain was quoted in the 
Daily Telegraph in 2012: “Terrorism 
doesn’t exist. They create the terrorism 
and fabricate it to demonise a certain 
faith.” At the time he claimed that 
TeaMp0isoN did not follow a particular 
religion or political group. After his 
arrest in 2012, however, he swapped 
the pro-Palestinian rhetoric (the avatar 
on his Twitter account, for example, 
displayed a child’s face decorated with a 
Palestinian fl ag) for a pro-Daesh stance 
(in his new Twitter avatar, Hussain 
looked down the sights of a machine 
gun aimed at the camera, his mouth 
covered with a black scarf – see right). 

Hussain arrived in Syria with his 
wife, Sally Jones, a former punk rocker 
from Kent, whom he reportedly met 
via Anonymous, in August 2014. 
“You can sit at home and play Call 
of Duty,” he tweeted from one of his 
many now-deleted accounts. “Or you 
can come here and respond to the real 
call of duty… the choice is yours.” He 
became known as one of “The Beatles”, 
the four British jihadists nicknamed 

hese missteps added weight to 
criticisms of such well-meaning but 
amateur efforts. Besides – who cares 
about a few social-media accounts 
when people are being gunned down 
on beaches? The online vigilantes, 
however, knew only too well how much 
of an effect just one of their number 
could have in the terror arena. After 
all, Junaid Hussain, the hacker from 
Birmingham whom Raijin believed was 
triggering attacks through his Twitter 
messages, was a former Anon.

Hussain grew up in Birmingham but, 
like many of those involved in #OpParis, 
was raised on the internet. At the age 
of 15 he co-founded “TeaMp0isoN”, a 

Five months after the beach attack in Tunisia, 
seven gunmen shot and killed 130 people in Paris. 
It was an act of vivid and appalling hatred. On 
November 18, five days after the spree, a video 
was posted to the official Anonymous YouTube 
channel. In it, a man wearing the group’s signature 
V for Vendetta mask, and with his voice distorted 
to conceal his identity, stated: “Hello, citizens of 
the world. We are Anonymous. It is time to realise 
that social media is a solid platform for ISIS’s 
communication as well as neutering their ideas of 
terror amongst youth. However, at the same time, 
social media has proved it is an advanced weapon. 
We must all work together and use social media 
to eliminate the accounts used by terrorists.”

Although vigilante outfits had been passing 
open-source intelligence gathered from pro-jihadi 
social-media accounts and forums to authorities 
for months (Ghost Security Group was founded 
on January 10, 2015, and existed in different 
forms and under diff erent monikers before then), 
Anonymous’s message offered a rousing call to 
every young hacker who felt helpless when faced 
with harrowing news reports. “ISIS, we will hunt 
you and take down your sites, accounts, emails and 
expose you. From now on, there is no safe place for 
you online. You will be treated like a virus, and we 
are the cure,” the spokesman concluded. 

A rallying hashtag – #OpParis – was created. 
Anonymous users set up a dedicated IRC channel 
fi lled with instruction manuals for how anyone could 
get involved in taking the online fi ght to Daesh. As 
well as starter guides such as “How To Help”, these 
documents include tutorials for “Noob hackers”; lists 
of jihadi-related keywords to search for on social 
media; tutorials for how to report off ensive material; 
how to mount DDoS attacks on jihadi websites in 
order to overwhelm them with traffic and take 
them offline; the names of specific people within 
Daesh to be on the lookout for, and even a basic 
dictionary of Arabic. There were video tutorials 
for “approved” members and even know-your-
enemy style links to Daesh’s own guides on how 
to improve online security and hack others. 

Much of what followed was tinged with Anony-
mous’s brand of humour. One pro-Daesh website 
hosted on the dark web was replaced with a link to 
an online store that sold Viagra. The group declared 
December 11, 2015 “Troll Day” against Daesh, encour-
aging followers to Photoshop rubber ducks and goats 
into previously grotesque propaganda images, 
alongside the jeering hashtag #Daeshbags. Daesh, 
which itself has dedicated online teams around the 
world managing its messaging, responded in kind. 
“Anonymous hackers threatened in [a] new video 

release that they will carry out a major 
hack operation on the Islamic State,” 
the statement read. “Idiots.”

However, adventurous Anonymous 
members began to infi ltrate Daesh social 
media networks and forums – but failed 
to alert authorities to the names of 
accounts they were using. In numerous 
cases, according to Smith, these rogue 
accounts became subjects of official 
investigation, distracting eff orts away 
from genuine targets. In a video release, 
self-proclaimed members of #OpParis 
announced that they had alerted law 
enforcement to an alleged planned 
Daesh attack on a WWE wrestling event 
in Atlanta. The FBI publicly discredited 
the information, stating: “We do not 
have specifi c or credible information of 
an attack at this time.” 

Misinformation soon curdled to 
infi ghting among members. High-profi le 
hacktivist “th3j35t3r” described the 
#OpParis campaign as a “comedy of 
errors”. On November 22, 2015, the 
official Anonymous Twitter account 
joined in the rebukes. “Seriously, 
after #OpISIS there have been too 
many fame whores,” one tweet stated. 
“It’s not about the follows or RTs. It’s 
about the truth. Have some integrity.”
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by western captives because of their 
British accents. As his standing grew, 
Hussain began to employ in the service 
of Daesh the skills and techniques 
that  he’d learned as a  teenage 
hacker working under the banner 
of Anonymous. In January 2015, he 
claimed credit for an audacious hack 
on the Twitter and YouTube accounts 
of the US Central Command, which 
co-ordinates strategy from the Middle 
East to Central Asia. On April 5, 2015, 
Hussain’s group, the Cyber Caliphate, 
seized control of a French television 
network for several hours in one of 
the highest-profi le hacks of the year. 
These attacks mirrored those for 
which Anonymous was known. 

The symmetry is not coincidental. 
“Counter-terrorism analysts have 
struggled, without much success, to 
discern some religious, economic or 
even psychological trend among the 
more than 30,000 foreign fi ghters who 
have joined the Islamic State,” says 
Emerson Brooking, a consultant to 
the New America Foundation. “What 
they most have in common is a sense 
of alienation and disempowerment 
in the places where they’ve grown 
up – a yearning for a greater purpose 
that they somehow fi nd in the Syrian 
desert.” This sense of alienation and 
disempowerment is shared by the 
hacktivists who now hunt Daesh. 
Both groups fi nd their purpose in the 
equalising power of the internet. Both 
groups are attracted to the online fi ght 
both for and against Daesh that they 
are uniquely equipped to handle.

The ideological knife-edge on 
which many young hackers sit is no 
clearer demonstrated than in the 
circumstances surrounding Hussain’s 
death. On August 24, 2015 – less than 
two months after the foiled attack 
in Djerba – the US Department of 
Defense declared that the 21-year-old 
had been killed by a US drone strike 
outside Raqqa, Syria. “[Hussain] was 
involved in recruiting ISIL sympa-
thisers in the west to carry out lone 

Above: Cyber Caliphate hacker 

Junaid Hussain, also known as 

one of “The Beatles” – so named 

for being among four jihadis with 

British accents operating in Syria 

from August 2014 to August 2105
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wolf-style attacks,” US Air Force Colonel Patrick 
Ryder told Pentagon reporters. “He had signifi cant 
technical skills and expressed a strong desire to kill 
Americans… He no longer poses a threat.” 

Two months later, a former member of Hussain’s 
childhood hacker group claimed to have been respon-
sible for supplying the Department of Defense with a 
lead on Hussain’s location just before the strike. In a 
series of tweets posted in November 2015, the hacker 
claimed to have sent Hussain a link that, when clicked, 
inadvertently revealed his location. This drew the 
Sauron-like eye of the drone hovering in the sky above. 
If true, the anecdote shows how easily previously 
allied members of hacktivist groups can be recruited 
to opposing sides. If untrue, it reveals another 
wrinkle: in the amateur intelligence community, 
everyone wants to claim their place in history. 

were pretty proud of the beach attack the 
week before, so they were starting to brag 
about their next move. We knew the name 
of the market and the fact a second attack 
was planned to target Jews.” There was 
no searching of Twitter for the #jerba 
hashtag, Mikro says. Nobody guessed 
the password of incriminating Twitter 
accounts (“We did that kind of thing a 
while back, but the info is reachable for 
authorities so why waste time on it?”). 
Although, Mikro concedes, Control Sec 
and Ghost Security Group shared infor-
mation “in the working environment” 
at the time, he also insists that all that 
the rival organisation did was pass his 
information on to Smith and the FBI. 

When Ghost Security Group claimed 
responsibility for foiling the attack, 
Mikro was furious. “Working together 
was a bad move,” he says. “The fact 
that I have to sit here and sound like 
a big-headed idiot to get the story 
out there says enough, doesn’t it?” 
This wrangling for credit could be 
cleared up if the intelligence services 

were willing to publicly praise their 
informants. According to Raijin, 
however, this will never happen. “I 
don’t think any law enforcement would 
publicly admit they relied on infor-
mation from hackers to stop a terrorist 
event,” he says. “It would either make 
them look crazy for trusting us, or 
embarrass them that we could fi nd that 
information when they couldn’t.” 

This scramble for credit reveals a 
contradiction at the heart of vigilante 
action. Young hackers often enter 
these groups hoping to gain promi-
nence and glory for their successes, 
something to elevate their standing 
within a group where esteem can be 
measured in the primary currencies 
of our time, those dopamine-injecting 
“Likes” and “retweets”. Anonymous 
may benefi t from anonymity, but the 
allure of fame and notoriety is equally 
powerful. Much intelligence work, 
however, is clandestine by design. 
Sources must be protected. Victories 
are often left unannounced so as 

his was not their achievement,” says Mikro, 
regarding Ghost Security Group’s claim to have foiled 
the attack in Djerba. Mikro is founder of Control Sec 
and the man who claims to have coined the hashtag 
#OpISIS. “Sorry for my sharp reaction, but everyone 
I speak to asks about their role in that case. I am 
honestly a little fed up.” Mikro, who says that he is 
in his twenties and lives in Europe (his Telegram 
avatar shows, revealingly perhaps, a photograph 
of a dog at the wheel of a British police car), 
contradicts Raijin’s account of what happened 
in the foiling of the second Tunisian terror plot. 

“It happened like this,” he says. “We got a tip from 
one of our sources in Tunisia who has a connection to 
Daesh that there was something going on. I guess they 



not to reveal techniques and strat-
egies to the enemy. Narcissists are a 
poor fi t for intelligence services.

This lack of co-ordination between 
the amateurs and professionals creates 
deeper problems. Although police 
and others are generally in favour 
of removing harmful, jihadi-related 
content from the internet, unless this 
whitewashing work is co-ordinated, 
valuable intelligence can be lost. “For 
intelligence agencies interested in 
open-source-intelligence collection, 
the elimination of these accounts can 
be a source of frustration,” Emerson 

Brooking says. “Then, of course, there’s the issue 
that Anonymous has been responsible for the 
takedown of a large number of accounts that have 
absolutely nothing to do with jihadis: the websites 
of academics, activist and journalists. There is a 
signifi cant hit-and-miss aspect to all of this.”

Twitter is adamant that it does not rely on 
vigilante information to monitor accounts. In a 
statement published last year, a company spokes-
person said that the company is not using the lists 
generated by Anonymous, as research has found 
them to be “wildly inaccurate”. Another represent-
ative of a social-media company, who asked for 
both her and her employer’s name to be withheld, 
was even clearer: “Tech companies ignore vigilante 
lists because they’re garbage,” she said. 

Mikro disagrees. “That’s not even close to the truth,” 
he says. “Every day I see ISIS-related profi les that have 
been up for 12 to 16 hours. Seconds after we target 
them they go down.” To prove his point, he tells WIRED 
to watch the CtrlSec Twitter feed as he tweets out 
the names of jihadi Twitter accounts for his 
followers to report en masse. Just as he promised, 
the accounts are taken offline shortly afterwards. 

Maura Conway, a researcher at Dublin City 
University on the impact of violent online political 
extremism, also believes that social-media companies 
benefi t from crowdsourced moderation. “Flagging 
activity has a fairly long history,” he says. “YouTube, 
for example has a ‘trusted fl agger’ programme, that 
allows agencies and individuals to fast-track the 
reporting and deletion of terrorist material.” Many 
believe, however, that Twitter, Facebook and the 
rest should do more, that their willingness to rely 
on their audience’s self-policing exacerbates the 
problems associated with vigilantism. Some, such 
as Brooking, have even suggested that social-media 
companies deputise and pay hacktivists who spend 
hours per day hunting and reporting ISIS accounts.

Whether it’s paid for or off ered gratis, 
vigilante action is evolving. Mikro 
claims to work on OpISIS for 18 hours 
a day (he refuses to explain how he earns 
a living). Raijin spends much of his spare 
time loitering in ISIS-run Telegram 
message groups (“this second I am 
sitting in more than 100 ISIS Telegram 
channels writing variously in Arabic, 
Russian, Indonesian and English,” 
he tells WIRED), sifting through 
the messages which include links to 
YouTube videos on how to make bombs, 
or material that identifies targets in 
the Iraqi and Syrian armies, their faces 
circled in red on digital photographs. 
Raijin, Ghost Security Group’s technical 
lead, has developed tools with elaborate 
graphical interfaces that show, in 
pictorial terms, the connections that 
exist between individual suspects on 
the web, a substantial undertaking.

“We shed our ‘underground’ ways 
and now work within legitimate means,” 
he tells me. “In the old days you may 
have found someone DDoSing an ISIS 
website, or perhaps hacking into their 
social-media accounts or forums. In 
most countries, information obtained 
via those methods can’t be used in a 
legal procedure, so we needed to work 
above board. All the data in the world is 
useless if people won’t take it from you.”

Despite these eff orts to profession-
alise their operations, it’s unlikely 
that any vigilante group, Anonymous 
or otherwise, will ever be able to work 
openly with intelligence agencies. 
“Even in the case of the best intentioned 
vigilantes, their co-operation with the 
US government could set a precedent 
whereby another nation such as Russia 
could justify its own use of organised 
trolls to stifle political dissidents,” 
Brooking says. “The world is currently 
united against ISIS, but future scenarios 
are unlikely to be this clear-cut.”

This absence of legitimacy does 
nothing to dampen the resolve of Mikro, 
who spends so many hours trying to 
stem the fl ow of propaganda. For him, 
the sense of community and belonging 
– the same traits off ered by the terrorist 
group against which he works – is 
enough. “I take my inspiration from 
the people I do this with,” he tells me. 
“That is the driving power behind 
all this. That is enough of a pay-off .” 

Simon Parkin is the author of Death by 
Video Game (Serpent’s Tail)

Right : the Twitter page for 

@RaijinRising, a hacktivist and 

member of Ghost Security Group. 

He claims its intelligence 

thwarted a follow-up attack in the 

days after the Port El Kantaoui 

massacre, and led to the arrest of 

a 17-member Tunisian terror cell

Left: shortly after the Paris attacks, this photo, 

with the message, “By the time the world sees 

this face, it will be too late”, was doing the rounds 

on social media. The man was never positively 

identifi ed as being among the terrorists
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YOUNG PEOPLE ONCE 
STUDIED TO BECOME LAWYERS 
AND DOCTORS. NOW THEY 
WANT TO BE THE NEW 
ZOELLA. WELCOME TO THE

As the Sun begins to set over the 
garden of a luxury villa inside a gated 
community 32 kilometres outside 
Madrid’s city centre, 100 young men 
and women in swimming shorts and 
bikinis sing along to the Spanish-lan-
guage version of “I’ll Make a Man of 
You” from the Disney fi lm Mulan. The 
younger ones – aged 15 or 16 – paddle in 
a pool fi lled with giant infl atable donuts 
topped with pink plastic icing. Those 
aged 18 or older mill around nearer 
the two-storey house, which has been 
rented from a local family. They hold 
hamburgers, hot dogs and bottles of 
Desperado beer served from a room 
where a white curtain Sellotaped to 
the wall hides children’s toys and DVDs 
from would-be drunken marauders.

The young adults singing the Disney 
classic aren’t drunk, however: they’re 
overexcited – but only temporarily. For 
this is no ordinary pool party. It’s work.
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Paula de Miguel – one third of Trillizos0201 – 

prepares for her camera at 2btube



Alex Bortnyk

Paula Roncero

Álvaro Utges

Marco Ayora

César Arranz

Francisco Javier Zurita

Everyone here is a YouTuber, or 
connected to one. They are young 
men and women striving for fame by 
pouring out their lives to a camera and 
posting the results online. Their lives – 
or a form of them – are fair game for an 
engaged audience. “They’re their own 
scriptwriters, directors, editors and 
social-media managers,” says Bastian 
Manintveld approvingly, straining to 
be heard over the sound of the music. 
He’s the 41-year-old co-founder and 
chairman of 2btube, the company that 
has organised the pool party. “They’re 
little one-person enterprises,” he 
adds. “Look at them! I was delivering 
newspapers when I was 15.” In the lulls 
in conversation, between the singing and 
the dancing, cameras and smartphones 
appear from their bags and pockets. 
After all, everything is content.

“Never in the history of mankind has 
content creation and distribution been 
so democratic,” boasts Manintveld, 
as the music switches to a Spanish-
language version of the Pokémon theme 
tune. All it takes now is a webcam 
and a decent internet connection to 
reach the other side of the world.

“We’re starting to  hear  about 
high-school kids who say: ‘I want to be 
a YouTuber when I grow up’,” says Laura 
Chernikoff , for seven years an organiser of 
VidCon, the online video industry’s main 
global conference, and now executive 
director of the Internet Creators Guild, a 
trade body providing advice to YouTubers. 
“That’s a new phenomenon that wasn’t 
even a job five or ten years ago.” 

Alice E Marwick, a researcher in 
online identity and celebrity at Fordham 
University in New York, agrees with 



The road to fame isn’t always 
glamorous, sometimes seeming a 
long way from pool parties, burgers 
and beer. In a nondescript classroom at 
Francisco de Vitoria University, half an 
hour’s drive from Madrid, nine children 
furiously chop and edit videos, their 
faces scrunched up in concentration, 
illuminated by the stark blue light of 
computer screens. Hanging on the 
far wall, looking down on them, is a 
cheap ornament of Christ on the cross. 
The place is airless and lightless, the 
blinds drawn to keep out the afternoon 
Sun. Stuck to a tiled wall at the back 
of the classroom are A4 sheets of 
paper daubed with felt-tip illustrative 
descriptions of their planned channels.

The children are reaching the end 
of an intensive two-week camp run 

by 2btube that aims to teach them 
how to become YouTubers. Prices 
start at €650 (£545) per person for 
tuition alone, topping out at €1,705 
for a full-board experience at the 
university. Ten students signed up 
to the course, although, according to 
Manintveld, another 100 enquired. On 
the curriculum are lessons in “building 
your channel’s brand”, how to “grow 
your audience” and “monetising videos 
uploaded to your channel”. On this, the 
penultimate day of the camp, they are 
putting the fi nishing touches to their 
YouTube channels before presenting 
them at a graduation ceremony – 
though the news crew, and excitement 
at the impending end to their adventure, 
makes organised learning diffi  cult.

Like all children (none is older 
than 14), the camp’s attendees are a 
precocious bunch, bustling around 
in a state of perpetual excitement, 
despite doing their best impression 
of being an adult. There are shy ones, 
older, more confi dent ones and some 
who are furiously attentive. Among 
the most precocious are a pair sat at 
the back of the room, hunched over a 
PC screen clipping together footage 
from browser game slither.io: Alex 
Bortnyk, 11, and Julien Seny, 12. Both 
are full-board campers, taking Spanish 
lessons in the morning and learning 
how to monetise their brand by night.

Seny’s A4 channel sketch included 
a stick-figure representation of him 
wearing a top hat and the words “Mr 
Chapeau”. “It means Mr Hat,” he 
explains, chin tucked into his chest, 
bright blue eyes looking up to the 
fl uorescent light. “I have four hats, and 
that’s going to be my thing,” he says. 
“You need a ‘thing’ on YouTube.”

By his own admission, Seny is not 
the centre of attention at his school in 
Belgium – “but that will change,” he 
says. “I’m going to do a lot of things 
with YouTube. It’s work for the young. 
You can make some money. I’ll go along 
the street and people will know me.” 
He has already launched two YouTube 
channels, largely focused on Minecraft 

Rafael Guerrero

Daniel Sales

Julien Seny
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‘I’M CALLED 
MR CHAPEAU. 
IT MEANS MR HAT. 
I HAVE FOUR HATS, 
AND THAT’S GOING 
TO BE MY THING. 
YOU NEED A 
THING ON YOUTUBE’

Chernikoff. “Rather than celebrity 
being something someone is, celebrity 
is now something someone does.”

But is “the celebrity of tomorrow”  a 
legitimate career that young children 
might aspire to, or a fl ash in the pan?

“The celebrities of tomorrow?” 
shouts Manintveld. His firm acts as 
talent agent, ad company and PR group 
for most of the YouTubers eating 
burgers and sipping beer here as the 
Sun starts to set. “They’re today’s 
celebrities. There’s a whole bunch of 
young kids, and to them these guys 
are more important than George 
Clooney or Matt Damon.” As if on cue, 
a pre-teen Paul Rudd lookalike with a 
GoPro strapped to his forehead jogs 
behind Manintveld and bombs into the 
pool, throwing water up into the air.

PewDiePie 47.1m followers

Originally from Gothenburg, Sweden, 

Brighton-based Felix Kjellberg – aka 

PewDiePie – made his name by uploading 

commentaries of his gaming sessions. 

His videos have been viewed more 

than 13 billion times and, in January 

2016, he announced a partnership with 

Maker Studios for original content.

Vlog star #1



SumiBunny is talent manager at 2btube. 

She has 110,000 YouTube followers

‘YEARS AGO, IF 
YOU ASKED A 
TEENAGER WHAT 
THEY WANTED TO 
DO IN THE FUTURE, 
THEY’D SAY “I WANT 
TO CREATE AN 
APP.” NOW THEY SAY 
“YOUTUBE”’



videos, and hopes to hone his skills 
to make it third time lucky. But he’s a 
pragmatist, acutely aware it’s a compet-
itive fi eld. More than a billion people 
watch hundreds of millions of hours of 
footage every day, and an increasing 
number of creators have the backing 
of big agencies promoting their work.

“There’s a whole world out there,” 
he says, “and all of them want to be on 
YouTube. They’re professionals; it’s 
like a job for them. And for me.”

His new friend, Ukrainian/Greek Alex 
Bortnyk, is less certain. “I did think 
about being a YouTuber for quite a long 
time,” he whispers nervously, barely 
audible above the class noise. “I’ve 
been thinking: it’s nice to be here, but 
I just can’t decide whether I really want 
to do it.” Bortnyk is as shy as Seny is 
confi dent. Next to them, a small boy 
with olive skin, barely four feet tall, is 
focusing on his video. He introduces 
himself as Francisco Javier Zurita, 13.

Zurita spends, he estimates, two 
hours a day watching YouTube. “In 
the morning I go to the swimming pool 
but in the afternoon I watch videos – a 
lot of them. They make me feel happy,” 
he beams with eager eyes and an easy 
smile. “And they motivate me. I think, 
‘What if I create my own channel?’ 
If you keep on doing videos, you can 
get a channel big time, with 100,000 
subscribers. But I do it because I enjoy 
it, not for the fame.”

 
 

To enter the 2btube offi ces, located 
in an airy converted mechanics garage 
near Madrid’s Buen Retiro Park, you 
pass a Buddha sat at the foot of a 
wall painted with the words “You are 
coming from the outside world” and 
a slowly defl ating set of silver helium 
balloons that spell out “100k” – the 
last remaining vestiges of a party held 
to celebrate a client reaching 100,000 
subscribers. Thirty-four employees – 
many vloggers themselves, including 
a fair-skinned, rainbow-haired 
25-year-old who uses the screen name 
“SumiBunny” – work on their laptops 
at desks and breakout areas adorned 
with cushions. One reads “Persigue 
tus sueños” (“Pursue your dreams”). 

The company is a multi-channel 
network (MCN), a cross between 
an old-fashioned talent scout, a 
production company and an ad agency, 
which signs up and promotes young-
sters with a knack of opening up 
on camera. At last count, 2btube was 
the 24th-biggest MCN in the world.

Bastian Manintveld co-founded the 
company with Fabienne Fourquet, 
former head of digital at French TV 
fi rm Canal+, in September 2014, after 
he noticed that his two 13-year-old 
daughters had stopped paying 
attention to television. “Completely,” 
Manintveld asserts, a lingering Dutch 
accent stunting his consonants. “One 
day they’re monopolising my living 
room and I can’t watch television. The 
next, all of a sudden they’re not in the 
living room any more. They’re on my 
iPad watching YouTube videos.”

Manintveld, tall and sporting a mane 
of golden hair, worked in television in 
the UK before looking into YouTube. “I 
saw it wasn’t just my daughters doing 
it. It was an entire generation.”

Within two years of the company’s 
launch, 2btube represents around 
150 YouTubers. Twenty per cent are 
under 18, and ten per cent above 30). 
It’s closing in on 400 million monthly 
views for its YouTube content. 
Manintveld says that 2btube is inspired 
by traditional Hollywood management 
agencies like William Morris or CAA. 
But the traditional companies are 
themselves muscling into the online 
media world: Telecoms fi rm Verizon 
bought a 24.5 per cent stake in MCN 
AwesomenessTV in June, valuing the 
company at $650 million – not far off  
what Disney paid to acquire another 
MCN, Maker Studios, in March 2014.

Manintveld surveys 99 white-framed 
pictures of the talent his company 
represents lining an entire wall of the 

offi  ce, considers the youngsters going 
through his summer camp, some of 
whom show the intangible promise 
that separates the few YouTube 
superstars from the many vlogging 
also-rans,and announces: “What’s 
happening here is a revolution.”

Naturally, the revolution will be 
televised. A television crew from a 
local news station hovers around the 
camp, recording snippets of inter-
views with the participants. Outside 
the university, near a basketball court, 
three youngsters are more sanguine 
about the sight of the camera.

The Trillizos0201 are triplets, 
15-year-old sons and a daughter of 
Ana and Javier de Miguel, both 44. 
They’re here to provide advice to the 
camp attendees in a Q&A session with 
parents; the shining example to which 
the attendees are meant to aspire. Pablo, 
Alvaro and Paula de Miguel, currently 
at that awkward, slightly gawky point 
in teenagerdom, started their channel 
in their spare time when they were 
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2btube Chairman Bastian Manintveld Senior talent manager Daniel Callejón

Marina Joyce 2.1m followers

London-based Joyce, a beauty vlogger, 

found herself the subject of bizarre 

internet hysteria when, in July this year, 

rumours began to circulate online that 

she had been kidnapped by Daesh. 

#SaveMarinaJoyce became the number-

one trending topic on Twitter worldwide. 

The speculation was completely untrue.

Vlog star #2



13, recording their sibling squabbles 
and in-jokes and publishing them online.

“We didn’t realise it was big until they 
came to us and said: ‘Look, we already 
have 4,000 subscribers,” says Javier 
de Miguel. Two years on, they’re minor 
celebrities. Javier opens up an app on 
his iPhone. “This is real time,” he says. 
The numbers on the screen tick up, dials 
revolving until they settle on 174,109 
subscribers. He grins. “If you watch 
this for fi ve minutes, it increases.”

WIRED asks de Miguel if he has seen 
his children change in the two years 
they’ve been on YouTube. He nods. 
“They’ve changed from being kids to 
being teenagers. I don’t know whether 
the changes they’ve made are natural or 
because of the internet.”

Mantintveld looks on approvingly 
as the triplets take it in turns to step 
in front of the camera. Would he let his 
children, reaching the same age as the 
de Miguels were when they started and 
with a father directly connected to the 
industry, become YouTubers?

“Not yet,” he replies. “They’re a little 
bit too young. It’s like another job. If you 
want to do it well, it takes a lot of time. 
And the other thing is that if you do it, 
you’re super-open to criticism.” 

“Years ago, if you asked a teenager 
what they wanted to do in the future, 
they would say: ‘I want to create an app 
and sell it for millions’,” says Javier de 
Miguel. “Now they say ‘YouTube’.” But 
success isn’t guaranteed – not even 
after intensive training at a two-week 
specialised YouTube camp. Daniel 
Callejón, 27, is a talent manager at 
2btube and has vlogged since 2006. 
“It’s more diffi  cult today,” he explains. 
“As a spectator, I have more content to 
choose from now. Way more.”

Certainly, some YouTubers do 
strike it rich. Felix Kjellberg, known 
to his 47 million subscribers as game 
streamer PewDiePie, fi led accounts in 

always profi table. You can have half 
a million followers on YouTube and 
still be working at Starbucks. Many 
people do. There’s not that economic 
cushion that can insulate you from 
the downsides of this type of fame.”

Even if they can’t make a living 
wage posting videos online, popular 
Yo u T u b e r s  a r e  s t i l l  v a l u a b l e 
commodities, particularly to adver-
tisers. Ninety-two per cent of 16-to 
24-year-old non-China internet users 
visit YouTube every month, according 
to research firm GlobalWebIndex – 
and they’re eager to listen to their 
celebrity peers and will mature into 
consumers with purchasing power. 

Left-right: triplets Pablo, Paula and 

Álvaro de Miguel, aka Trillizos0201

“But in reality, this type of fame is very 
precarious. It can be difficult for the 
young people who are successful at it.”

Marwick draws a comparison with 
Hollywood child stars who became 
hugely popular at an early age. “We 
know they don’t have the easiest of lives 
later on,” she explains. “I think that goes 
double for these young people who are 
becoming stars through other media 
that don’t have the financial upside 
that broadcast celebrities have had.”

Sweden for his production company 
that showed an $8 million profi t in 
2015 from revenue of $8.6 million – 
up 18 per cent from the year before. 
But in a universe where ever smaller 
niche communities can pick their own 
celebrities to follow, select few can 
build a sustainable career.

“This is why I talk about this as 
a fantasy of social media,” says 
Marwick. “In reality it can be very 
stressful, very diffi  cult, and it’s not 

“Every day I worry about it more,”says 
Javier de Miguel, kicking the sand 
beneath his feet as his daughter sits 
in front of the TV camera outside the 
university. YouTubers fi nd themselves 
subject to a twin set of problems: 
malicious commenters who have an open 
platform upon which to criticise; and 
obsessive but well-meaning fans who 
can take their fandom too far. British 
YouTuber Marina Joyce was forced to 
deny she had been kidnapped by Daesh 
in July because overzealous teenage 
fans fell into a black hole of speculation. 
“I think a lot of young people see it as 
something that would be really fun 
and cool to be famous,” says Marwick. 

MoreAliA 3.9m followers

In 2009, Alisdair Aiken – aka Aiken – 

launched his channel, Ali-A, by uploading 

videos of him playing Call of Duty; today 

it has 8.4 million subscribers. His second 

channel, MoreAliA, focuses on Minecraft 

and, recently, Pokémon-related content. 

His vlog Episode #1: CATCHING POKEMON! 

has attracted more than 7.6m views.

Vlog star #3



“I want to build bridges with those 
companies,” says Manintveld. “To 
build bridges between our world – 
digitally native creators who have 
taken the young audience away 
from television – and the television 
companies.” He cracks a smile. “I think 
I can give them their audience back.”

After two weeks of training, the 
nine participants at 2btube’s summer 
camp are about to bid farewell to each 
other. The graduation ceremony is 
an understated affair. Seventeen 
people are here to watch the fruits 
of two weeks’ work by the students 
– including the de Miguel triplets 
and the camp attendees themselves. 
An hour after the ceremony starts, 
a few more parents fi le in. 

‘YOU CAN HAVE HALF A 
MILLION FOLLOWERS 
AND STILL BE WORKING AT 
STARBUCKS. THERE’S NO 
ECONOMIC CUSHION 
TO INSULATE YOU FROM 
THE DOWNSIDES 
OF THIS TYPE OF FAME’

It’s tough going: partway through 
a Q&A session where parents pepper 
the de Miguel triplets with questions 
about how they adapted to YouTube 
fame,  a  couple  of  the campers 
yawn and pull out their phones, 
loading up Pokémon Go. Alex and 
Julien start to arm wrestle. But when 
they get on stage, there’s a sense of 
pride and achievement. After two 
weeks’ work, each of them is about 
to press “publish” on their video, 
releasing it online for all to see.

Francisco Javier Zurita, the tanned 
boy with the broad smile, sits down 
with two boys, each a good 30 centi-
metres taller than him. He proceeds 
to talk through the video, playing 
a relay game of slither.io where each 
of the trio swaps seats every 30 
seconds. Zurita’s voice comes deep 
from his diaphragm, confident and 
engaging, his dark eyes scanning the 
room for the few minutes, narrating 
the action in the video. It ends with 
a call to “like y subscríbete” and 
generates a hearty round of applause.

When Alex and Julien step up to 
present their video – likewise, playing 
slither.io – they do so with trepidation. 
Alex takes a deep breath as he pushes 
the “publish video” button. The 
two stare at the screen for the minute 
or so it takes to upload, barely aware 
of their surroundings. As the video 
plays, on-screen captions in gaming 
jargon pop up against a backdrop of 
royalty-free hard rock music. When 
Julien’s slithering snake dies, “slither 
noobs” scrolls across the screen. 
At one point “#hitler” flashes in a 
distant corner. At the end of the 

video, the co-opted language of 
YouTube appears: another call to 
“by [sic] and subscribe and explode 
that like button”. The boys seem 
satisfied as they sit back down.

After a couple of hours of video 
presentations,  discussions and 
applause, the kids leave the classroom 
and go outside to play in the late 
evening Sun that stretches across the 
university campus. WIRED asks Julien 
what he thinks makes YouTube so 
popular. “It’s fun,” he says, shrugging 
his shoulders. “You have the ability 
to do what you want. When you’ve 
done a video, you’re so proud of 
yourself.” He stares for a moment, 
one hand in the other, a 12-year-
old grappling for more words to 
say. He doesn’t find any, so he nods. 
Then he goes to play.
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2btube plans to run the camp again 
next year. “We’re a next-generation 
media company,” Manintveld says. 
“It’s not much more advanced than 
the previous generation, but we make 
content for the younger generation.”

There remain cynics. As he folds 
up his notes after interviewing the 
de Miguel triplets, Arturo Lopo, 26, a 
Spanish television journalist, is asked 
if his own job is at risk. “I don’t think 
so,” he laughs. “There were two TV 
programmes in Spain presented by 
YouTubers, but they didn’t last long.” 

Had YouTube been as big ten years 
ago when he was a teenager, would 
he have been doing it? “Never,” he 
replies dismissively. He scratches 
his head. “I’m still asking myself how 
can these guys have so much success.”

The previous day, WIRED asked 
Alex Bortnyk and Julien Seny if their 
parents understood what YouTube is.

“No!” they answered in concert. 
“When they were our age, there wasn’t 
this technology,” continued Alex. 
“There are so many things now that 
weren’t there before. It’s different.”

Whether the adults playing in the 
kid’s world can build on and improve 
the industry or whether they’ll break it 
through the sheer brunt of calculated 
business remains to be seen. For the 
time being, children with a dream will 
keep watching on their laptops and 
smartphones, wondering when they’ll 
get their invite to the pool party. 

Chris Stokel-Walker is a freelance 
writer for The Economist, The 
Guardian, BuzzFeed and other titles 
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There’s an emerging market called Dataism, which 
venerates neither gods nor man – it worships data. 
From a Dataist perspective, we may interpret the 
entire human species as a single data-processing 
system, with individual humans serving as its 
chips. If so, we can also understand the whole of 
history as a process of improving the effi  ciency 
of this system, through four basic methods:

1. Increasing the number of processors. A city of 
100,000 people has more computing power than a 
village of 1,000 people.

2. Increasing the variety of processors. Different 
processors may use diverse ways to calculate and 
analyse data. Using several kinds of processors in a 
single system may therefore increase its dynamism 
and creativity. A conversation between a peasant, a 
priest and a physician may produce novel ideas that 
would never emerge from a conversation between 
three hunter-gatherers.

3. Increasing the number of connections between 
processors. There is little point in increasing the 
mere number and variety of processors if they are 
poorly connected to each other. A trade network 
linking ten cities is likely to result in many more 
economic, technological and social innovations than 
ten isolated cities.

4. Increasing the freedom of movement along existing 
connections. Connecting processors is hardly useful if 
data cannot fl ow freely. Just building roads between 
ten cities won’t be very useful if they are plagued by 
robbers, or if some autocratic despot doesn’t allow 
merchants and travellers to move as they wish.

These four methods often contradict one another. 
The greater the number and variety of processors, the 
harder it is to freely connect them. The construction 
of the sapiens data- processing system accordingly 
passed through four main stages, each of which was 
characterised by an emphasis on diff erent methods.

The fi rst stage began with the cognitive revolution, 
which made it possible to connect unlimited numbers 
of sapiens into a single data-processing network. 
This gave sapiens a crucial advantage over all other 
human and animal species. Although there is a strict 
limit to the number of Neanderthals, chimpanzees 
or elephants you can connect to the same net, 
there is no limit to the number of sapiens.

Sapiens used their advantage in data 
processing to overrun the entire world. 
However, as they spread into diff erent 
lands and climates they lost touch with 
one another, and underwent diverse 
cultural transformations. The result was 
an immense variety of human cultures, 
each with its own lifestyle, behaviour 
patterns and world view. Hence the fi rst 
phase of history involved an increase 
in the number and variety of human 
processors, at the expense of connec-
tivity: 20,000 years ago there were 
many more sapiens than 70,000 years 
ago, and sapiens in Europe processed 
information diff erently from sapiens in 
China. However, there were no connec-
tions between people in Europe and 
China, and it would have seemed utterly 
impossible that all sapiens may one day 
be part of a single data-processing web.

The second stage began with 
agriculture and continued until the 
invention of writing and money. 
Agriculture accelerated demographic 
growth, so the number of human 
processors rose sharply, while simulta-

neously enabling many more people to 
live together in the same place, thereby 
generating dense local networks 
that contained an unprecedented 
number of processors. In addition, 
agriculture created new incentives and 
opportunities for diff erent networks to 
trade and communicate. Nevertheless, 
during the second phase, centrifugal 
forces remained predominant. In the 
absence of writing and money, humans 
could not establish cities, kingdoms 
or empires. Humankind was still 
divided into innumerable little tribes, 
each with its own lifestyle and world 
view. Uniting the whole of humankind 
was not even a fantasy.

The third stage kicked off  with the 
appearance of writing and money about 
5,000 years ago, and lasted until the 
beginning of the scientifi c revolution. 
Thanks to writing and money, the gravi-
tational fi eld of human co-operation 
finally overpowered the centrifugal 
forces. Human groups bonded and 
merged to form cities and kingdoms. 
Political and commercial links between 

WHERE HAS 
 ALL THE
 POWER GONE?

 S A P I E N S  U S E D  T H E I R 
A D V A N T A G E  I N  D A T A  P R O C E S S I N G 
T O  O V E R R U N  T H E  E N T I R E  W O R L D



Like capitalism, Dataism too began as 
a neutral scientifi c theory, but is now 
mutating into a religion that claims 
to determine right and wrong. The 
supreme value of this new religion 
is “information flow”. If life is the 
movement of information, and if we 
think that life is good, it follows that 
we should extend, deepen and spread 
the fl ow of information in the universe. 
According to Dataism, human experi-
ences are not sacred and Homo 
sapiens isn’t the apex of creation or 
a precursor of some future Homo deus. 
Humans are merely tools for creating 
the Internet-of-All-Things, which may 
eventually spread out from planet 
Earth to cover the whole galaxy and 
even the whole universe. This cosmic 
data-processing system would be
like God. It will be everywhere and 
will control everything, and humans 
are destined to merge into it.

This vision is  reminiscent of 
some traditional religious visions. 
Thus Hindus believe that humans 
can and should merge into the 
universal soul of the cosmos – the 
atman. Christians believe that after 
death, saints are filled by the infinite 
grace of God, whereas sinners cut 
themselves off from His presence. 
Indeed, in Silicon Valley, the Dataist 
prophets consciously use traditional 
messianic language. For example, Ray 
Kurzweil’s book of prophecies is called 
The Singularity is Near, echoing John 
the Baptist’s cry: “the kingdom of 
heaven is near” (Matthew 3:2).

Dataists explain to those who still 
worship fl esh-and-blood mortals that 
they are overly attached to outdated 
technology. Homo sapiens  is an 
obsolete algorithm. After all, what’s the 
advantage of humans over chickens? 
Only that in humans information fl ows 
in much more complex patterns than 
in chickens. Humans absorb more 
data, and process it using better 
algorithms. (In day-to-day language, 
that means that humans allegedly have 

different cities and kingdoms also 
tightened. At least since the first 
millennium BC – when coinage, empires 
and universal religions appeared – 
humans began to consciously dream 
about forging a single network that 
would encompass the entire globe.

This dream became a reality during 
the fourth and last stage of history, 
which began around 1492. Early 
modern explorers, conquerors and 
traders wove the first thin threads 
that encompassed the whole world. 
In the late modern period these threads 
were made stronger and denser, so that 
the spider’s web of Columbus’s days 
became the steel and asphalt grid of 
the 21st century. Even more impor-
tantly, information was allowed to fl ow 
increasingly freely along this global 
grid. When Columbus first hooked 
up the Eurasian net to the American 
net, only a few bits of data could cross 
the ocean each year, running the 
gauntlet of cultural prejudices, strict 
censorship and political repression.

But as the years went by, the free 
market, the scientifi c community, the 
rule of law and the spread of democracy 
all helped to lift the barriers. We often 
imagine that democracy and the free 
market won because they were “good”. In 
truth, they won because they improved 
the global data-processing system.

So over the last 70,000 years 
humankind first spread out, then 
separated into distinct groups and 
finally merged again. Yet the process 
of unification did not take us back to 
the beginning. When the different 
human groups fused into the global 
village of today, each brought along 
its unique legacy of thoughts, tools 
and behaviours, which it collected and 
developed along the way. Our modern 
larders are now stuffed with Middle 
Eastern wheat, Andean potatoes, New 
Guinean sugar and Ethiopian coffee. 
Similarly, our language, religion, 
music and politics are replete with 
heirlooms from across the planet.

If humankind is indeed a single 
data-processing system, what is 
its output? Dataists would say that 
its output will be the creation of a 
new and even more efficient data-
p ro c e s s i n g  s y s te m ,  c a l l e d  t h e 
Internet-of-All-Things. Once this 
mission is accomplished, Homo 
sapiens will vanish.

INFORMATION 
 WANTS 
 TO BE FREE

deeper emotions and superior intellectual abilities. 
But remember that, according to current biological 
dogma, emotions and intelligence are just algorithms.) 
Well then, if we could create a data-processing system 
that absorbs even more data than a human being, 
and that processes it even more effi  ciently, wouldn’t 
that system be superior to a human in exactly the 
same way that a human is superior to a chicken?

Dataism isn’t limited to idle prophecies. Like every 
religion, it has its practical commandments. First and 
foremost, a Dataist ought to maximise data fl ow by 
connecting to more and more media, and producing 
and consuming more and more information. Like 
other successful religions, Dataism is also missionary. 
Its second commandment is to connect everything to 
the system, including heretics who don’t want to be 
connected. And “everything” means more than just 
humans. It means every thing. My body, of course, 
but also the cars on the street, the refrigerators 
in the kitchen, the chickens in their coop and the 
trees in the jungle – all should be connected to the 
Internet-of-All-Things. The refrigerator will monitor 
the number of eggs in the drawer, and inform the 
chicken coop when a new shipment is needed. 
The cars will talk to one another, and the trees in 
the jungle will report on the weather and on CO2 
levels. We mustn’t leave any part of the universe 
disconnected from the great web of life. Conversely, 
the greatest sin is to block the data fl ow. What is 
death, if not a situation when information doesn’t 
flow? Hence Dataism upholds the freedom of 
information as the greatest good of all.

People rarely manage to come up with a completely 
new value. The last time this happened was in the 18th 
century, when the humanist revolution preached 
the stirring ideals of human liberty, human equality 
and human fraternity. Since 1789, despite numerous 
wars, revolutions and upheavals, humans have not 
managed to come up with any new value. All subsequent 
confl icts and struggles have been conducted either in 
the name of the three humanist values, or in the name 
of even older values such as obeying God or serving the 
nation. Dataism is the fi rst movement since 1789 that 
created a really novel value: freedom of information.

We mustn’t confuse freedom of information with the 
old liberal ideal of freedom of expression. Freedom of 
expression was given to humans, and protected their 
right to think and say what they wished – including 
their right to keep their mouths shut and their 
thoughts to themselves. Freedom of information, in 
contrast, is not given to humans. It is given to infor-
mation. Moreover, this novel value may impinge on the 
traditional freedom of expression, by privileging the 
right of information to circulate freely over the right 
of humans to own data and to restrict its movement.

On January 11, 2013, Dataism got its fi rst martyr 
when Aaron Swartz, a 26-year-old American hacker, 
committed suicide in his apartment. Swartz was 
a rare genius. At 14, he helped develop the crucial 
RSS protocol. Swartz was also a fi rm believer in the 
freedom of information. In 2008, he published the 
“Guerilla Open Access Manifesto” that demanded 
a free and unlimited flow of information. Swartz 
said: “We need to take information, wherever it is 
stored, make our copies and share them with the 
world. We need to take stuff  that’s out of copyright 
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and add it to the archive. We need to 
buy secret databases and put them 
on the web. We need to download 
scientific journals and upload them 
to fi le-sharing networks. We need to 
fi ght for Guerilla Open Access.”

Swartz was as good as his word. 
He became annoyed with the JSTOR 
digital  l ibrary for charging its 
customers. JSTOR holds millions of 
scientific papers and studies, and 
believes in the freedom of expression 
of scientists and journal editors, which 
includes the freedom to charge a fee 
for reading their articles. According 
to JSTOR, if I want to get paid for the 
ideas I created, it’s my right to do so. 
Swartz thought otherwise. He believed 
that information wants to be free, that 
ideas don’t belong to the people who 
created them, and that it is wrong to 
lock data behind walls and charge 
money for entrance. He used the MIT 
computer network to access JSTOR and 
downloaded hundreds of thousands of 
scientifi c papers, which he intended 
to release on to the internet so that 
everybody could read them freely.

Swartz was arrested and put on 
trial. When he realised he would 
probably be convicted and sent to jail, 
he hanged himself. Hackers reacted 
with petitions and attacks directed 
at the academic and governmental 
institutions that persecuted Swartz 
and that infringe on the freedom of 
information. Under pressure, JSTOR 
apologised for its part in the tragedy, 
and today allows free access to much 
of its data (though not to all of it).

To convince sceptics, Dataist 
missionaries repeatedly explain the 
immense benefits of the freedom 
of information. Just as capitalists 
believe that all good things depend on 
economic growth, so Dataists believe 
all good things – including economic 
growth – depend on the freedom of 
information. Why did the USA grow 
faster than the USSR? Because infor-
mation fl owed more freely in the USA. 
Why are Americans healthier, wealthier 
and happier than Iranians or Nigerians? 
Thanks to the freedom of information. 
So if we want to create a better world, 
the key is to set the data free.

We have already seen that Google can 
detect new epidemics faster than tradi-
tional health organisations, but only if 
we allow it free access to the information 
we are producing. A free data fl ow can 
similarly reduce pollution and waste, 
for example by rationalising the trans-
portation system. In 2010 the number of 
private cars in the world exceeded one 
billion, and it has since kept growing. 

But maybe you don’t need convincing, especially if 
you are under 20. People just want to be part of the 
data fl ow, even if that means giving up their privacy, 
their autonomy and their individuality. Humanist art 
sanctifi es the individual genius, and a Picasso doodle 
on a napkin nets millions at Sotheby’s. Humanist 
science glorifi es the individual researcher, and every 
scholar dreams of putting his or her name at the
top of a Science or Nature paper. But a growing 
number of artistic and scientific creations are 
nowadays produced by the ceaseless collaboration 
of “everyone”. Who writes Wikipedia? All of us.

The individual is becoming a tiny chip inside a giant 
system that nobody really understands. Every day I 
absorb countless data bits through emails, phone calls 
and articles; process the data; and transmit back new 
bits through more emails, phone calls and articles. 
I don’t really know where I fi t into the great scheme of 
things, and how my bits of data connect with the bits 
produced by billions of other humans and computers. 
I don’t have time to fi nd out, because I am too busy 
answering all the emails. And as I process more data 
more effi  ciently – answering more emails, making 
more phone calls and writing more articles – so the 
people around me are flooded by even more data.

This relentless flow of data sparks new inven-
tions and disruptions that nobody plans, controls or 
comprehends. No one understands how the global 
economy functions or where global politics is heading. 
But no one needs to understand. All you need to do 
is answer your emails faster – and allow the system 
to read them. Just as free-market capitalists believe 
in the invisible hand of the market, so Dataists 
believe in the invisible hand of the data flow.

As the global data-processing system becomes 
all-knowing and all-powerful, so connecting to the 
system becomes the source of all meaning. Humans 
want to merge into the data fl ow because when you are 
part of the data fl ow you are part of something much 
bigger than yourself. Traditional religions told you that 
your every word and action was part of some great 
cosmic plan, and that God watched you every minute 
and cared about all your thoughts and feelings. Data 
religion now says that your every word and action is 
part of the great data fl ow, that the algorithms are 
constantly watching you and that they care about 
everything you do and feel. Most people like this very 
much. For true believers, to be disconnected from 
the data fl ow risks losing the very meaning of life. 
What’s the point of doing or experiencing anything 
if nobody knows about it, and if it doesn’t contribute 
something to the global exchange of information?

Humanism thought that experiences occur inside us, 
and that we ought to fi nd within ourselves the meaning 
of all that happens, thereby infusing the universe with 
meaning. Dataists believe experiences are valueless if 
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These cars pollute the planet and waste 
enormous resources, not least by neces-
sitating ever wider roads and parking 
spaces. People have become so used to 
the convenience of private transport 
that they are unlikely to settle for buses 
and trains. However, Dataists point out 
that people really want mobility rather 
than a private car, and a good data-
processing system can provide this 
mobility far more cheaply and effi  ciently.

I have a private car, but most of 
the time it sits idly in the car park. 
On a typical day, I enter my car at 
8:04, and drive for half an hour to 
the university, where I park my car 
for the day. At 18:11 I come back to 
the car, drive half an hour back home, 
and that’s it. So I am using my car for 
just an hour a day. Why do I need to 
keep it for the other 23 hours? We 
can create a smart car-pool system, 
run by computer algorithms. The 
computer would know that I need to 
leave home at 8:04, and would route 
the nearest autonomous car to pick 
me up at that precise moment. After 
dropping me off at campus, it would 
be available for other uses instead of 
waiting in the car park. At 18:11 sharp, 
as I leave the university gate, another 
communal car would stop right in 
front of me, and take me home. In such 
a way, 50 million communal auton-
omous cars may replace one billion 
private cars, and we would also need 
far fewer roads, bridges, tunnels and 
parking spaces. Provided, of course, 
I renounce my privacy and allow 
the algorithms to always know 
where I am and where I want to go.
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UPLOAD, SHARE!



Dataism is neither liberal nor humanist. 
It should be emphasised, however, that 
Dataism isn’t anti-humanist. It has 
nothing against human experiences. 
It just doesn’t think they are intrinsi-
cally valuable. When we surveyed the 
three main humanist sects, we asked 
which experience is the most valuable: 
listening to Beethoven’s Fifth Symphony, 
to Chuck Berry, to a pygmy initiation song 
or to the howl of a wolf in heat. A Dataist 
would argue that the entire exercise is 
misguided, because music should be 
evaluated according to the data it carries 
rather than according to the experience it 
creates. A Dataist may argue, for example, 
that the Fifth Symphony carries far 
more data than the pygmy initiation 
song, because it uses more chords and 
scales, and creates dialogues with many 
more musical styles. Consequently, you 
need far more computational power to 
decipher the Fifth Symphony, and you 
gain far more knowledge from doing so.

Music, according to this, is mathe-
matical patterns. You can measure the 
precise data value of every symphony, 
song and howl, and determine which 
is the richest. The experiences they 
create in humans or wolves don’t really 
matter. True, for the last 70,000 years 
or so, human experiences have been 
the most efficient data-processing 
algorithms in the universe, hence 
there was good reason to sanctify them. 
But we may soon reach a point when 
these algorithms will be superseded, 
and even become a burden.

Sapiens evolved in the savannah 
thousands of years ago, and their 
algorithms are not built to handle 
21st-century data fl ows. We might try 
to upgrade the human data-processing 
system, but this may not be enough. 
The Internet-of-All-Things may create 
such huge and rapid data flows that 
even upgraded human algorithms won’t 
handle it. When cars replaced the horse-
drawn carriage, we didn’t upgrade horses 
– we retired them. Perhaps it is time 
to do the same with Homo sapiens. �

This is an extract from Homo Deus: 
A Brief History of Tomorrow (Harvill 
Secker) by Yuval Noah Harari, which 
is published on September 8

they are not shared, and that we need 
not – indeed cannot – find meaning 
within ourselves. We need only record 
and connect our experience to the 
great data flow, and the algorithms 
will discover its meaning and tell us 
what to do. Twenty years ago, Japanese 
tourists were a universal laughing stock 
because they always carried cameras 
and took pictures of everything in sight. 
Now everyone is doing it. If you go to 
India and see an elephant, you don’t 
look at the elephant and ask yourself, 
“What do I feel?” – you are too busy 
looking for your smartphone, taking 
a picture of the elephant, posting it 
on Facebook and then checking your 
account every two minutes to see 
how many Likes you got. Writing a 
private diary – a common humanist 
practice for previous generations – 
sounds to many present-day young-
sters as utterly pointless. Why write 
anything if nobody else can read it? 

KNOW  
 THYSELF

The new motto says: “If you experience something 
– record it. If you record something – upload it. 
If you upload something – share it.”

What makes humans superior to other animals? 
Dataism has a new and simple answer. In themselves, 
human experiences are not superior at all to the experi-
ences of wolves or elephants. One bit of data is as good 
as another. However, a human can write a poem about 
his experience and post it online, thereby enriching 
the global data-processing system. That makes his bits 
count. A wolf cannot do this. No wonder we are so busy 
converting our experiences into data. It isn’t a question 
of trendiness. It is a question of survival. We must 
prove to ourselves and to the system that we still have 
value. And value lies not in having experiences, but in 
turning these experiences into free-flowing data.

(By the way, wolves – or at least their dog cousins – 
aren’t a hopeless case. A company called No More Woof 
is developing a helmet for reading canine experiences. 
It monitors the dog’s brainwaves, and uses computer 
algorithms to translate simple messages such as 
“I am angry” into human language. Your dog may 
soon have a Facebook or Twitter account of his own – 
perhaps with more Likes and followers than you.)
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OVERHEARD 
AT WIRED 
THIS MONTH
“The end of 
cheese” – an editor 
experimenting 
with apocalyptic 
headlines.
“It should be: tiny 
cat picture, tiny 
cat picture, tiny 
cat picture, tiny 
cat picture, tiny 
cat picture… until 
it’s completely 
grotesque.”

Journalists: pitch 
stories to editorial
@wired.co.uk 
PRs: contact us at 
pr@wired.co.uk 
Reader feedback: 
rants@wired.co.uk
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WIRED OFFICE 
SURVEY 
THIS MONTH
In honour of our 
young YouTube-
stars-in-waiting 
(see p140), we asked 
the WIRED offi ce 
what they’d do on 
their channels:
“Testing vintage 
Riojas, with my 
thoughts on them 
communicated by 
beeps and boops 
from my vintage 
synth collection.”
“ASMR videos.”
“Live-streams of 
me compulsively 
speed-walking 
through the 
world’s airports.”
“Unboxing Indian 
takeaways. It’s a 
skill I’ve developed 
over many years.”

IT’S ALMOST THE OLYMPICS…
Congratulations to deputy creative director Phill Fields 
(left) and his brother, Martin, who represented England at 
the International Model Boat Racing Association World 
Championships in Haarlem, Holland. Phil is now H-15cc 
world champion, and also took silver in the H-3.5cc class.
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 Recycle this magazine

“Unboxing tech – 
then shouting at it.”
“Single-sitting 
time-lapse LEGO 
construction 
videos, which would 
showcase not only 
my mad building 
skills, but also 
my Herculean 
bladder control.”
“First-ride reviews 
on high-end bikes.”
“Big-beard advice 
and tutorials. 
Plus sarcasm.”

REJECTED 
HEADLINE 
THIS MONTH
Ocean colour 
piscine

WIRED 100 UNDO
Layer3’s CMO is 
Eric Kuhn, not Erik 
Kuhn. Apologies. 

“I’m the new fi re 
offi cer, but only 
because I found 
shoes that match 
the tabard.” 
“‘Yoga for cyclists 
in Walthamstow’. 
The Venn diagram 
is complete.”
“He’s in danger of 
becoming the Alan 
Partridge of tech.”
“I don’t know any 
celebrities, but 
I’ve got a picture 
of me wearing Rick 
Wakeman’s cape.”
“A little Nietzsche 
goes a long way.”
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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.

iTraq

Think of all the things 

you could lose in life.  

Your luggage.  

Your bicycle.  

Hey, even your kid! 

With the help of 

the iTraq device, 

you can keep track 

of your valuables 

straight from your 

smartphone even if it 

travelled to another 

country or continent. iTraq is the device 

with the longest battery life, it will work up 

to 4 months on a single charge.  

Order at www.itraq.com

Humanscale

 

Humanscale’s QuickStand Lite transforms any fixed-height desk into an 

active one. Its minimalist aesthetic complements any office environment 

and supports a variety of hardware. An adjustable keyboard and monitor 

arm platform provides exceptional stability while typing. An innovative 

counterbalance mechanism enables users to transition from sitting to 

standing positions with ease and encourages more movement – creating a 

truly active workspace. 

www.humanscale.com/quickstandlite

Gobag

Gobag is a tough modular travel bag 

designed to swallow up and vacuum 

compress all your favourite gear. Carry

everything you need in your cabin luggage, 

even on EasyJet or Ryanair flights -  

saving you space and giving you more time 

for adventure. Check out the full range of 

features at www.wearegobag.com

Babel Alchemy

The beard game just got 

serious! Babel Alchemy, 

Dubai’s leading Men’s 

Grooming & Beard Care 

brand, is upping the ante 

with the “black box” 

grooming kit. This bold 

kit has everything you 

need to take care of your 

beard. It includes an oil, 

balm, wash and a pear-wood finish comb, 

you can also customise your kit with your 

preferred scent of beard oil!  

Babel Alchemy ships worldwide, to shop 

visit www.babelalchemy.com  

e-mail: support@babelalchemy.com.

Torro Cases

 

Wirelessly Charge iPhone 6 / 6 Plus

Qi Wirelessly charge your iPhone 6/6S and 

6/6S Plus with TORRO Cases. Wireless Qi 

Powerbank charges 2 devices at once, add 

a Qi converting Premium leather or Bumper 

case to begin wirelessly charging your iPhone.  

 

See the range at www.torrocases.co.uk and 

use code NotWired15 for 15% discount - ends 

Nov 30th 2016

Punkt

The highly acclaimed Jasper Morrison-

designed MP 01 dumb phone makes calls, 

sends texts, and gives you a break from 

the growing ‘always on’ culture. The 

original Black has a classic, ultra-minimalist 

designer look. The White option brings 

a certain aesthetic delicateness, which 

contrasts neatly with the phone’s rugged 

build quality and straightforward design 

lines. And the MP 01 Brown is the low-key 

head-turner… Shop: www.punkt.ch
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The price for customers wishing to launch a Falcon 9 rocket to 
geostationary transfer orbit, according to SpaceX’s website

Theranos founder 
Elizabeth Holmes’ 
net worth in 2014, 
according to Forbes

Number of LinkedIn users’ emails and passwords 
put up for sale on the dark web in May 2016, 
according to security researcher Troy Hunt 

Amount of time it took Uber to reach a billion rides. 
It took just another six months to reach two billion

Decrease in triplets and multiple births in the US from 1998 to 2014, according to the National 
Center for Health Statistics. The decline has been linked to less aggressive fertility therapies

The proportion of new mobile connections in the
US that were cars, not phones, in the fi rst quarter 
of 2016, according to consultant Chetan Sharma. 
The saturation of the smartphone market 
means the US mobile industry is mostly catering 
to other devices such as connected vehicles

Proportion of 
LEGO boxes 
sold in 2014 
that contained 
(LEGO) weapons, 
according to 
a report by 
the University of 
Canterbury

Number of bitcoins – confi scated by Australian 
police as proceeds of criminal activities – 
auctioned in June 2016. At the time of writing, 
that corresponds to around £12 million

Proportion 
of LEGO boxes 
sold in 2001 
that contained 
(LEGO) weapons

Number of Tumblr users’ emails and hashed 
passwords put up for sale on the dark web the 
same month. The hack had taken place in 2013 

5 PER CENT

30 PER CENT

Total pages in the Emoji version 
of the Bible, sold on iTunes

The time frame within which Facebook, 
YouTube, Microsoft and Twitter will have to 
remove “illegal hate speech”, as per a 
new code of conduct the companies signed 
with the EU on May 31, 2016

Holmes’s worth now, 
says Forbes, after 
the blood-testing 
fi rm hit trouble
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Each year, we ask Europe’s investors, 

entrepreneurs and technologists which 

local startups are “hot” – that is, being 

talked about as going places. For our 

fi rst review in 2011, we found a payments 

company in Stockholm called Klarna. In 

Paris an advertising outfit, Criteo. Tel 

Aviv had face.com, Moscow KupiVIP, 

Berlin SoundCloud, the Netherlands 

WeTransfer, Helsinki Rovio… You get 

the idea. These businesses were on 

their way to making a huge impact in 

the European ecosystem.

This year, our methodology remains 

the same – we speak to dozens of people 

within our network to research each 

city – but the startups do not. We’re also 

excited to feature Lisbon for the first 

time. With an outward-looking culture, 

great engineering talent, cheap cost of 

living and great coffee, the Portuguese 

capital has arrived.

Greg Williams, supplement editor

Above: Helsinki-based food-delivery startup Wolt expanded into Stockholm this year
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2016 /  STARTUP CITIES BY ROWLAND MANTHORPE 

POPULATION 
1.1 MILLION

SIZE 770KM2

THE HOME OF ROVIO AND SUPERCELL IS NEVER SHORT OF GAMING STARTUPS. “THERE ARE
three hot categories in Helsinki right now,” says Karolina Miller, CMO of 
Espoo-based accelerator Startup Sauna. “Fintech, virtual reality and obviously 
gaming, since there are so many startups doing that.”

Recent acquisitions show the strength of Helsinki’s startups. Fintech startup Holvi 
was bought by Spanish bank BBVA in March 2016; a little later, Supercell became 
Europe’s fi rst ever “decacorn” after Chinese giant Tencent paid $8.6 billion (£6.5m) 
for an 84 per cent stake in the company. Although investment in the Nordic region is 
booming – up from $846 million in 2014 to $1.82 billion in 2015 – Helsinki is in danger 
of falling behind its rivals , attracting only 15.3 per cent of Nordic funding in the second 
quarter of 2016, the fi rst time it’s received less than Norway. “Finland has remained 
consistent, but Stockholm has pulled away from Helsinki as the dominant hub,” says 
Neil Murray, founder of The Nordic Web. “It’s almost a transitional period for them. 
They had a couple of big successes, but it’s just stalled a little in the last couple of years.” 

Still, there’s no shortage of enthusiastic candidates. “Everyone is very 
optimistic,” says Miller, “even though our country’s in a horrible recession.”

HELSINKI

Seriously
Kaivokatu 10 A, 00100

The Curious AI Company
Salomonkatu 17, 00100

P / 02

The city of gaming is branching out into fi ntech

Above: Seriously 

CEO Andrew Stalbow

More than 35 million people have 
downloaded Seriously’s Best Fiends 
games, according to CEO Andrew 
Stalbow. Now the 45-person startup 
is trying to turn the trilogy into a 
multimedia brand. “We’re trying 
to build the ‘Pixar of mobile’,” says 
Stalbow, a former Rovio-er and 
former senior VP of mobile at 20th 
Century Fox . “That means two 
new games and the fi rst animated 
shorts, both set inside the Best 
Fiends universe.” Northzone, an 
early backer of Spotify and Avito, 
led an $18 million series A round in 
August 2015. seriously.com

AI pioneer Harri Valpola 

helped build robot waste 

sorter ZenRobotics. 

Now he’s working on

unsupervised 

machine learning. 

“We take AI a step 

further than others, 

namely DeepMind and 

Facebook,” says COO 

Timo Haanpää. The 

12-person research-led 

startup has €800,000 

(£670,000) funding 

from Lifeline Ventures, 

Balderton Capital 

and Invus, and aims 

to launch its 

fi rst product next year. 

GAMING AI

Haanpää says one the 

fi rst applications is 

likely to be self-driving 

cars. “To be widely 

usable, autonomous 

vehicles must have the 

capability to learn 

by themselves from the 

data they collectively 

gather. Unsupervised 

learning promises to 

be the key, but fi rst we 

need to put the science 

in place.” thecurious 
aicompany.com

GLOBAL CITIES 
INDEX RANKING N/A



Futureplay
Kalevankatu 34 A 10, 00180

Solu
Neitsytpolku 12 F, 
4600140

Smartly.io
Itämerenkatu 1, 
00180

HELSINKI

Left: Futureplay co-founder Jami Laes

Ex-Rovio executive vice-
president Jami Laes and fellow 
gaming veterans Mika Rahko, 
Arttu Mäki, Kai Auvinen 
and Tuomas Huhtanen broke 
$1 million in revenue for their 
first mobile game, Farm Away!. 
Now they’re working on a new 

Kristoffer Lawson, 

Javier Reyes and 

Pekka Nikander are 

taking on Microsoft, 

Apple and Google with 

their wooden pocket 

computer designed 

for collaboration 

and working offline. 

Founded in 2014 with 

$1.3 million in seed 

funding, the company 

launched its 10cm2 

device through 

Kickstarter at a price 

of €349. There have 

been delays, but 

delivery is scheduled 

for summer 2016. 

solu.co

Launched in 2013, 

Kristo Ovaska and 

Tuomo Riekki’s 

ad-optimisation 

platform grew revenue 

seven times in 2015 

to €4.3 million and 

expanded to 75 people, 

with offices in San 

Francisco, Berlin and 

Singapore. It offers 

A/B testing and 

predictive budgeting 

for advertisers, first 

on Facebook then on 

Instagram, where it’s 

been an early partner 

in experiments 

with clickable ads. 

smartly.io

GAMING

HARDWARE AD TECH

business model, known as 
view-to-play. “The fastest-
growing part of the mobile 
market is mobile video ads,” 
Laes says. “We want to do ads 
right, not as an afterthought 
and a nuisance for players.” 
futureplaygames.com
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Armada Interactive
Erottajankatu 5 C, 
00130

Umbra3D
Kalevankatu 30, 
00100

Futurefl y
Pursimiehenkatu 26, 
00150

MONI
Yliopistonkatu 5, 
00100

Wolt
Köydenpunojankatu 
2a D, 00180

Most mobile games 

don’t use the platform 

properly, according to 

Finnish gaming veteran 

Samuli Syvähuoko, 

Armada’s founder and 

CEO. “We’re working 

on a UX innovation 

that will bring a deeper, 

more mature and more 

immersive core gaming 

experience to mobile,” 

he says. Its real-time 

gameplay convinced 

Index Ventures to lead a 

$3 million round of seed 

fi nancing in April 2016. 

armadainteractive.com

With $2.5 million 

in seed funding from 

investors including 

Arielle Zuckerberg, 

Futurefl y co-founders 

Oskari Häkkinen and 

Pietari Päivänen built 

Rawr Messenger, a 

gamifi ed chat app 

released in May 2016. 

“The plumbing works 

much the same as in 

WhatsApp, but you have 

a 3D avatar you create 

and communicate 

through,” Häkkinen 

says. “Interacting feels 

new.” futurefl y.net

Spun off from Hybrid 

Graphics in 2006, 

Umbra’s graphics-

rendering software 

handles large 3D 

fi les for games on 

everything from 

PlayStation to PCs. 

It closed a $3.4 million 

series A round in 

October 2015 to fund 

its work in virtual reality, 

where it claims it 

can stream vast, 

complex 3D scans on 

to smartphones 

without any loss of 

speed. umbra3d.com

Founded by Basemotion 

mastermind Antti 

Pennanen, this 

fi ntech startup offers 

prepaid MasterCards 

so travellers can pay 

without charges, and a

money-transfer app 

that allows interest-free 

loans between friends. 

Its profi le soared in 

February 2016, when 

the Finnish immigration 

service announced it 

would use it to make 

payments to some of

Finland’s 50,000 

refugees. moni.com

Launched in 2014, 
the food-delivery app 
raised €10 million in 
April 2016 to expand 
into Stockholm, 
with other Nordic 
and Baltic cities on 
the horizon. Slush 
founder Miki Kuusi, 
26, its co-founder, is 
a well-known face on 
the Helsinki scene, 
and Wolt’s influential 
backers include 
Skype founder Niklas 
Zennström and Ilkka 
Paananen, CEO of 
Supercell. wolt.com

GAMING APPS3D SOFTWARE FINTECH

ON-DEMAND

P / 04

Left: Wolt’s Elias Pietilä, Mika 

Matikainen, Oskari Petas, 

Miki Kuusi and Lauri Andler



Property Partner lets anyone 
get on the housing ladder 
– sort of. The crowdfunding 
platform enables its 
customers to purchase shares 
in buy-to-let property for as 
little as £50, then claim a 
share of rent and any increase 
in the property’s value. ”We’re 
developing a brand-new form 
of shared ownership, whereby 
someone owns a portion of 
the property, and they pay 
rent on the remainder,” says 
founder and CEO Daniel 
Gandesha. Founded in 2014, 
the company has raised $32 
million in funding, and its 
users have to date invested 
more than £24 million across 
166 properties. Gandesha’s 
big vision: “Creating a global 
stock market for property.” 
propertypartner.co

FINTECH

BY OLIVER FRANKLIN-WALLIS 

POPULATION 
8.6 MILLION

SIZE 1,572KM2

THE CAPITAL HAS BEEN ON A HOT STREAK, AT LEAST UNTIL THE BREXIT VOTE. LONDON’S 
startups raised $2.9 billion in 2015, according to government-funded non-profi t 
London & Partners. From fi ntech to AI, London’s strength lies in its diversity – 
which may now be threatened by visa issues. “There’s nowhere else in the world 
with the same density of diverse networks, and nowhere else better for cross-
fertilisation of ideas,” says Paul Miller, partner at accelerator Bethnal Green Ventures. 

“What began as a random, organic process has increasingly become more 
structured and efficient: VC investment is now combined with targeted 
government support,” says Property Partner founder Daniel Gandesha. 
“Startup incubators and accelerators are popping up all over London, 
organising the chaos, driving the ambition and focusing the energy.” 

LONDON
The UK’s capital continues to lead the continent

GLOBAL CITIES 
INDEX RANKING 1

LONDON

Property 
Partner
1 Fore St, 
EC2Y 5EJ

Right: Property Partner founder 

and CEO Daniel Gandesha
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Student.com
7 St Martin’s Place, 
WC2N 4HA

Accommodation marketplace student.com lets 

students – particularly those from overseas – 

find private accommodation online. Founded by 

Luke Nolan and JP Jones as Overseas Student 

Living in 2011 (Shakil Khan, co-CEO and also 

labelled a co-founder, joined in 2014), the startup 

is growing rapidly: it claims to have taken more 

than $110 million in 2015 from students from over 

100 countries. In February 2016, it announced $60 

million in new funding to expand further – with 

backers including Horizons Ventures, Spotify 

co-founders Martin Lorentzon and Daniel Ek, 

and Xaomi’s Hugo Barra. student.com

Left: Babylon CEO 

and founder Ali Parsa

MARKETPLACES

Babylon
60 Sloane Avenue, 
SW3 3XB

Babylon wants to put 
an AI doctor in your 
pocket. For £4.99 a 
month, its app lets you 
check your symptoms 
using an AI system, 
and if needed have a 
live video consultation 
with a real-world GP. 
“In an academic study, 
Babylon’s [symptom 
checker] outperforms 
a doctor or a nurse 
when it comes to 
triage,” claims CEO 
and founder Ali 
Parsa, 51. “It’s about 
creating a better way 
to be diagnosed.” 
The app can also act 
as a health monitor, 
perform simple lab 
tests, arrange for 
prescription delivery 
and book a bricks-and-
mortar appointment. 
In January 2016, 
the company raised 
$25 million, led 
by Investment AB 
Kinnevik, to further 
develop its platform. 
Backers include 
Demis Hassabis and 
Mustafa Suleyman, the 
co-founders of 
AI startup DeepMind. 
babylonhealth.com

M-HEALTH
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Carwow
283-288 High 
Holborn, WC1V 7HP

Improbable*

20 Farringdon Road, 
EC1M 3HE

Deliveroo
22-24 Torrington 
Place, WC1E 7HJ

Grabble
110 Clifton Street, 
EC2A 4HT

Winnow
10 Finsbury Square, 
EC2A 1AF

Carwow turns the 

car-buying experience 

upside down: rather 

than visit a dealership, 

buyers can select 

their preferred model, 

features and their 

target price, then the 

site allows dealerships 

to compete to match 

it or place their 

best offer. Founded in 

2011, the firm has 

raised $27.5 million 

in funding and is 

growing – reportedly 

to the annoyance 

of traditional 

car manufacturers. 

carwow.co.uk

Improbable wants 

to build vast, persistent 

online worlds. Founded 

by Cambridge graduates 

Herman Narula and Rob 

Whitehead in 2012 and 

backed by Andreessen 

Horowitz, the startup 

uses the distributed 

systems of high-

frequency trading and 

applies them to produce 

complex simulations. 

It released its fi rst 

product, SpatialOS, in 

November 2015 and 

is now working with the

UK government on 

simulating an entire city. 

improbable.io

Local-food delivery 

service Deliveroo has 

exploded since its 

debut appearance 

on this list in 2015. 

Launched by Will Shu 

and Greg Orlowski in 

2012, it is now available 

in 68 cities in 12 

countries. In November 

2015, it secured $100 

million in additional 

funding to expand even 

further – with more 

than 30 additional UK 

towns and cities to 

launch by the end of 

2016. In May, it launched 

a service for delivering 

alcohol within 20 

minutes. deliveroo.com

Founded in 2013 by 

Daniel Murray and Joel 

Freeman, Grabble 

is often described as 

“Tinder for fashion”. 

The e-commerce 

app lets users swipe 

through personalised 

fashion suggestions 

curated by human 

stylists and buy with 

two taps. Its system 

integrates easily with 

existing online stores 

– including ASOS, 

Topshop and Zara. 

The company has 

raised £1.2 million as 

seed investment. 

grabble.com

In the UK, restaurants 

waste £2.5 billion 

worth of food every 

year. Winnow’s 

solution: a smart 

waste system which 

measures the food 

thrown away and then 

helps businesses to 

adjust their buying 

and waste habits 

accordingly. Claiming 

that it can reduce 

waste by up to 50 

per cent, the system 

is currently being 

used in more than 

200 kitchens, cutting 

costs and helping 

the environment. 

winnowsolutions.com

E-COMMERCESOFTWARE

ON-DEMAND

E-COMMERCE

FINANCE

Osper
10 Finsbury Square, 
EC2A 1AF

Osper wants to get 
kids banking. The 
branchless bank offers 
debit cards for eight- to 
18-year-olds. Children 
can manage spending 
with an accompanying 
smartphone app, 
and parents can use 
the app to monitor 
spending and transfer 
(or withhold) pocket 
money. Founded 
by Alick Varma in 
2012, the company is 
backed by Horizons 
Ventures and an 
array of entrepreneurs, 
including Samir 
Desai of Funding 
Circle. osper.com

FOOD

LONDON

In a real-life take on Silicon Valley’s Pied Piper, 

Magic Pony says that its compression technology 

can reduce video file size by more than 50 per 

cent. Using neural networks, its software can 

also enhance low-quality video streams and 

generate complex textures. A perfect fi t for Twitter, 

then, who acquired the company in June for 

$150 million. Founded in 2014 by Rob Bishop and 

Zehan Wang, Magic Pony – a product of the 

Entrepreneur First accelerator – says it has more 

than ten patents pending. magicpony.technology 

SOFTWARE

Magic Pony 
Technology
38 Gratton Road, W14 0JX

Above: Osper 

founder Alick Varma

BY OLIVER FRANKLIN-WALLIS 
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At Pictet, we believe a radical innovation 
shock is under way, driven by progress 
in internet, processing, IT and data, life 
sciences, automation, transport, new 
energy, and smart materials. 3D printing 
and the Internet of Things are just two 
examples. The shock is in its early phase, 
with the effects mostly felt in isolated 
sectors. But it is approaching a boom, 
when it will spread through the economy 
with revolutionary impact. Already 
economists are debating the effects. 
Previous innovation shocks have boosted
economies – will this be the same?

There is scant evidence that inno-
vation creates additional activity on 
aggregate. For example, Amazon’s rise 
took trade from traditional businesses 
(bankrupting Borders, the bookstore), 
rather than increasing consumption. As 
it expands, Amazon is taking business 
from more retailers. US department store 
Macy’s posted poor fi rst-quarter results, 
while Amazon sells more clothes.

If anything, according to consumer 
prices and wages, the innovation shock 
seems to be adding to the disinfl ationary 
pressures that persist following the 
fi nancial crisis. Of course, the overhang 
of the subprime crisis provides a partial 
explanation, but can’t fully account for 
continued sluggish growth and infl ation. 

Job creation in the west is greatly 
segregated between low and highly 
value-added, innovation-led activities. 
Tech innovation is worsening income 
inequality. Automation tilts salaries 
further in favour of the skilled, particularly 
in sectors such as IT. By contrast, the 
bulk of the labour force are not benefi ting 
monetarily from the innovation shock. 
Most job creation is low added-value, 
and corporate profi t growth is becoming 
dominated by new-economy fi rms, with 
traditional players under pressure. 

The dynamics of income growth 
are therefore weaker than in previous
innovation shocks – such as in the 90s – 
which means a lack of growth in household 

consumption. This leaves no reason for 
fi rms to hire – especially when there is 
already overcapacity in many sectors – 
while low wages have discouraged invest-
ment in automation. Corporate margins 
therefore remain at record levels.

Is this a prelude to better things, or 
the new normal? And will it change as 
the innovation shock unfolds? 

Techno-optimists reckon that robots 
replacing humans in the workplace 
will allow people to be redeployed into 
emerging sectors, raising prosperity. This 
has been the case historically. Output 
in agriculture has risen since the 19th 
century as the proportion of the work-
force employed in the sector slumped, 
while the surplus labour was absorbed 
by the industrial revolution. 

Conversely, techno-pessimists predict 
that unprecedented numbers of jobs 
will be lost, resulting in an age of mass 
unemployment. Many of the roles threat-
ened are middle-class positions for which 
there is no obvious substitute, with 47 per 
cent of US jobs estimated to be at risk.

The outcome is likely to be less binary. 
When our bodies are monitored by nano-
bots delivering real-time health data, 
the role of the GP will evolve towards 
that of a statistician. The human role in 
production will likely change – perhaps 
increasing inequality when it does. 

This suggests continued defl ationary 
pressure on salaries, as illustrated by 
Borders booksellers being replaced by 
Amazon warehouse operators.

Rather than being a transition period, 
we may be witnessing the emergence of 
a new economic regime, with innovation 
co-existing with full employment, low 
productivity, high corporate margins 
and high inequality. This is not neces-
sarily bad news for tech companies, 
which will be among the winners in this 
regime – but it does raise profound 
questions of social equity, not just 
for economists but for politicians too. 
See perspectives.pictet.com

Christophe 
Donay
Head of asset 
allocation &
macro research

Founded in Geneva 
in 1805, Pictet is one 
of Europe’s leading 
independent wealth 
and asset managers, 
with over £308bn 
in assets under 
management and 
custody (as of March 
2016). The group is 
owned and managed 
by six partners 
with principles 
of ownership and 
succession that have 
remained unchanged 
since its foundation.

GENEVA

PICTET: THE INNOVATION 
SHOCK HAS ARRIVED

The Pictet perspective: Christophe Donay’s review of the world’s economy
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BY PAULINE BOCK

POPULATION 
3.6 MILLION

SIZE 892KM2

THE BERLIN STARTUP SCENE USED TO BE ALL ABOUT ROCKET INTERNET, THE COMPANY-BUILDING 
giant (or clone factory, depending on your point of view). The company has developed a 
portfolio – including star performers Delivery Hero and HelloFresh – that’s valued at €6 
billion. “The Rocket empire put Berlin on the map, but now more and more rising companies 
have an independent background, like SoundCloud,” Lukas Kampfmann, CMO of Factory 
Berlin, a startup co-working space, says. This second wave of Berlin startups is not only 
more independent; it’s also more international. American entrepreneurs Naren Shaam of 
GoEuro and Suchit Dash of Dubsmash say the ubiquity of the English language in the city 
combined with its youthful feel and cheap rent was what convinced them to launch their 
businesses there. “Berlin is now second to London in Europe’s startup ecosystem,” says Yann 
de Vries of investment fi rm Atomico. “US investors are coming more and more, with bigger 
rounds.” Kampfmann agrees: “The signal was the [$19 million] investment by Sequoia 
in Wunderlist in 2013. Now there’s a lot of money coming from international investors.”

Even though the fi rst quarter of 2016 included the highest number of investments ever 
(54), the amount of funding – $222 million – fell below that of any quarter in 2015. But Berlin’s 
diverse startup ecosystem remains unpredictable. As recently as the summer of 2015, nobody 
saw Dubsmash coming. “There’s a trend towards hidden champions,” says Katja Nettesheim, 
founder of _MEDIATE. Deep tech and engineering startups keep thriving, echoing Germany’s 
industrial tradition. According to de Vries, what’s clear is that Berlin “is at a tipping point”.

BERLIN

Splash
Am Festungsgraben 
1, 10117

GoEuro
Schönhauser Allee 
180, 10119

Kitchen Stories
Muskauer Str 43, 
10997

Marley Spoon
Paul-Lincke-Ufer 
39-40, 10999

P / 10

The German capital is outgrowing its reliance on Rocket Internet

After testing Oculus 

Rift, Michael Ronen, 

Stefan Marx and 

Maximilian Schneider 

decided to “democratise 

and socialise” VR. 

Founded in February 

2015 and launched the 

following June, Splash 

enables people to send 

360° videos using a 

smartphone’s camera 

and panoramic 

stitching. The founders 

claim that Splash 

soon attracted 

30,000 customers in 

almost 200 countries. 

splashapp.co

In 2010, Naren Shaam 

visited 14 European 

countries. He was 

frustrated that rail and 

coach companies 

in each would not allow 

multimodal bookings. 

“There was no way 

of knowing what was the 

fastest or the cheapest 

way,” says Shaam, 33. 

So, in 2012, he launched 

GoEuro, a continent-wide 

service offering all modes 

of travel. It now covers 

more than 32,000 rail 

and bus stations and 207 

airports in 12 European 

countries. The site, 

which counts ten million 

monthly users, has raised 

$76 million. goeuro.com

University friends 

Verena Hubertz and 

Mengting Gao often 

organised dinner 

parties but were 

disappointed by the 

quality of cooking 

apps on the market. 

So they launched their 

own, Kitchen Stories, 

in 2014. Available 

in 12 languages, it 

offers original video 

recipes, step-by-step 

photo instructions, 

an integrated timer 

and auto-generated 

shopping list. The 

founders say it has 

ten million users 

in 150 countries. 

getkitchenstories.com

Founded in April 2014 

by Fabian Siegel and 

Till Neatby, Marley 

Spoon delivers ready-

to-cook recipe boxes. 

The service, which 

develops ten new 

recipes per week and 

claims to use fresher 

ingredients and 

produce less waste 

than supermarkets, 

has raised $27.5 

million in funding 

since its launch. 

The startup has 

delivered food to 2.6 

million households in 

Germany, the UK, the 

Netherlands, Belgium, 

Australia and the US. 

marleyspoon.com

VR ONLINE TOOLS FOOD FOOD

GLOBAL CITIES 
INDEX RANKING 16
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ElektroCouture
Schönhauser Allee 
180, 10119

BERLIN

Left: ElektroCouture 
founder Lisa Lang

Lisa Lang, a former 
engineer, couldn’t find 
clothes to “express 
her nerdiness”, she 
says. In 2014, she 
founded (and fully 
financed) her own 
fashion technology 
house, focusing on 
light wearables. 
ElektroCouture sells 
LED jewellery and 
clothes that glow in 
the dark – including 
a jacket that changes 
colour based on texts 
it receives. Lang has 
produced clothing for 
Lufthansa, IBM and 
Intel and sells her 
collection on ASOS, 
and, soon, Amazon. 
elektrocouture.com

E-COMMERCE
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Blinkist
5 Wiener Str 35, 
10999

Movinga
Sonnenburger Str 73, 
10437

DOJO Madness
Axel-Springer-Str 
54b, 10117

Friends Sebastian Klein, 

Niklas Jansen, Holger 

Seim and Tobias Balling 

found it hard to continue 

learning after leaving 

university. In 2012, they 

launched Blinkist, an 

app that summarises 

non-fi ction books in 

15 minute “blinks” that 

can be consumed in 

audio or video formats. 

The startup has raised 

$6.74m – including 

$4.3m in January 2016 

from Greycroft Partners 

in series A funding. More 

than 1,400 books in 16 

categories are available 

for the platform’s 

800,000 users, from 

corporate culture to 

parenting. blinkist.com

Founded in 2015 by 

Bastian Knutzen and 

Chris Maslowski, this 

online removal company 

provides international 

and local relocation for, it 

claims, 70 per cent less 

than other companies. 

The fi rm – which 

has raised $31.82m, 

including $25m from 

Index Ventures – has 

moved more than 

10,000 households’ 

property in Germany, 

Austria, France, Italy 

and Switzerland by 

licensing third-party 

vehicles that were not 

being used. The service 

will expand to Benelux 

and Scandinavia soon. 

movinga.com

Jens Hilgers and 

Delivery Hero 

co-founder Markus 

Furmann are veterans 

of the e-sports 

scene through their 

investment company 

Bitkraft. In 2014, 

the team launched 

DOJO Madness, for 

gamers to master 

their play using 

machine learning. 

LOLSUMO, their 

personal coaching 

app for League of 
Legends players, has 

70,000 daily users. 

The company raised 

$4.5m in series A 

funding led by March 

Capital Partners. 

dojomadness.com

Founded in 2013 by Roman Kirsch, Robin Müller 

and Matthias Wilrich, Lesara is an online fashion 

retailer that closed €15 million in funding led by 

Northzone in 2015, taking its total to $23.8 million. 

It claims to have an algorithm that detects 

fashion trends early and works with factories to 

produce more than 50,000 low-cost products 

faster than traditional retailers to customers 

in Germany, Luxembourg, the Netherlands, 

Austria, Switzerland and Italy. lesara.com

APPS E-COMMERCEGAMING

E-COMMERCE

In June 2015, short selfie-style videos synced with audio clips 
from pop culture took social media by storm. The company 
behind them was Dubsmash – launched in November 2014 
by Jonas Drupel, Roland Grenke and Daniel Taschik. Its app 
allows users to record themselves with their favourite song 
or movie soundtrack, available in Dubsmash’s sound bank, 
and share the video with their friends. The app reached 
number one in the App Store in 29 European countries 
and its 100 million users create 35 videos per second. “A 
lot of the content is very conversational,” says Dubsmash 
president Suchit Dash. To this end, the company recently 
launched Dubchat, a messaging service on its own platform. 
“In a few years’ time, the main tool to communicate will 
be the camera,” Dash says. Dubsmash has raised $5.5 
million in a series A led by Index Ventures. dubsmash.com

SOCIAL

Dubsmash
Karl-Liebknecht-Str 5, 10178

Right: Dubsmash president Suchit Dash

Lesara
Schwedter Str 36a, 10435



BY JOÃO MEDEIROS 

POPULATION
2.2 MILLION

SIZE 
105.4KM2

ON APRIL 14 THIS YEAR, EMMANUEL MACRON, FRANCE’S 
minister for the economy, and Axelle Lemaire, minister 
for the digital economy, travelled to London to launch the 
French Tech Hub, an entrepreneurial network to support 
the 450 French startups that have offi  ces in London. 
“Politicians like Lemaire and Macron are genuinely 
interested in what goes on in the digital economy,” 
says Yann Lechelle, COO of AI startup Snips.

They can’t aff ord not to be interested: in 2015, French 
startups raised more than £1.38 billion, including 
£77 million raised by Sigfox and £137 million 
by BlaBlaCar. It’s also a clear indication that the 
French tech industry no longer suff ers from a dearth 
of global ambition. And at CES 2016, 256 companies 
represented France, the third-highest number of 
exhibitors, behind only the US and China. 

PARIS
France’s big powerbrokers are tuning in 

to the capital’s huge digital opportunities

GLOBAL 
CITIES INDEX 
RANKING 3

PARIS

Save
23 Rue Duret, 
75116

Talent.io
2ème étage,
13 Rue d’Uzès, 
75002

Happn
8 Rue du Sentier, 
75002

Clustree
10 Rue de la 
Victoire, 75009

Mirakl
10-12 Rue de 
l’Amiral Hamelin, 
75016

Tinyclues
1 Rue du Mail, 
75002

Agricool
57 Rue de la 
Roquette, 75011

Save works in a simple 

way: leave (or post) your 

broken smartphone at

a Save shop and it 

will be repaired in 20 

minutes. “They are 

the 21st-century Geek 

Squad,” Liam Boogar, 

editor of tech blog 

La Rude Baguette, 
says. “They’re taking 

advantage of dwindling 

retail rent cost in 

shopping malls and 

building an agile retail 

chain.” The company, 

launched in 2013 by 

CEO Daniel Morin, 

raised $16.7 million in 

October 2015. save.co

Talent.io is a digital 

recruitment agency, 

used by companies 

such as Adobe, Criteo 

and BlaBlaCar to 

headhunt engineers. 

It vets candidates 

when they sign up 

and allows clients to 

offer jobs on its site. 

Launched in 2015, it 

has raised $2.2 million 

from Alven Capital, 

Elaia Partners, Ventech 

and various business 

angels. talent.io

Launched in 2014 by 

Didier Rapport and 

Antony Cohen, dating 

startup Happn has 

raised $14 million 

since appearing in our

2015 rundown, 

bringing its total to 

$22 million. The app 

relies on user location 

to fi nd matches and 

reports ten million 

users across 25 cities 

including London, Hong 

Kong and New York. 

It recently added a new 

feature which allows 

users to send audio 

recordings to potential 

dates. happn.fr

Talent management 

startup Clustree 

uses big data to help 

human-resource 

departments find 

the right internal 

candidate for job 

vacancies. It does 

this by analysing 

millions of CVs to 

discern career paths 

and improve job 

recommendations. 

In October 2015, the 

startup, launched 

in 2013 by Bénédicte 

de Raphélis Soissan, 

raised $2.9 million 

from Alven Capital. 

clustree.com

Mirakl allows retailers 

such as Best Buy, 

Darty and Harvey 

Nichols to create 

online marketplaces. 

The company, founded 

in 2012 by Philippe 

Corrot and Adrien 

Nussenbaum, also has 

offi ces in Boston and 

London, and more than 

55 partner business 

in 11 countries. In July 

2015, it closed a $20m 

series B round led 

by 83North. mirakl.com

Predictive marketing 

startup Tinyclues 

claims to make 

marketing campaigns 

30 per cent more 

profi table for its 

customers. The startup 

analyses companies’ 

databases of products 

and clients using 

machine learning to 

predict what they 

will buy in the future. 

Founded in 2010 by 

mathematician David 

Bessis, the company 

raised €5 million 

from Alven Capital 

in December 2015. 

tinyclues.com

Agricool grows 

food without GMOs 

or pesticides. The 

company, co-founded 

by Guillaume Fourdinier 

and Gonzague Gru, 

claims it is 100 times 

more productive than 

standard agricultural 

methods. It uses 90 per 

cent less water than its 

rivals by using recycled 

shipping containers, 

custom-designed 

with optimal light and 

temperature conditions. 

It even has its own 

colony of bumblebees 

to pollinate crops. 

agricool.co

RETAIL

RECRUITMENT
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Doctolib
131 Boulevard 
de Sébastopol, 
75002

Doctolib enables patients to book doctors’ 
appointments directly with physicians. 
Fo u n d e d  i n  2 0 1 3  b y  S t a n i s l a s  N i o x-
Chateau, Ivan Schneider and Jessy Bernal, 
the system charges a fixed fee of €99 a 
month to the 5,000-plus doctors that use 
it. In October 2015, it raised a $20 million 
series B round from Accel and business 
angels, including BlaBlaCar co-founder 
Nicolas Brusson. doctolib.fr

HEALTH

P / 14

Snips
18 Rue Saint-Marc, 
75002

Algolia
14 Rue Saint-
Fiacre, 75002

PastBook
Kleine-Gartman-
Plantsoen 21, 1017 RP

Bloomon
Helmholtzstraat 
61c, 1098 LE

The Snips app "makes 

technology disappear 

with AI", according to 

board member Renaud 

Visage. It works as a 

personal assistant 

for smartphones, first 

learning how you use 

it and, eventually, 

anticipating your 

actions and intentions. 

Launched in 2013 by 

Maël Primet, Michael 

Fester and CEO Rand 

Hindi, Snips takes 

privacy seriously: it 

conducts most of its 

personal analysis 

directly on your user's 

smartphone. snips.ai

Founded in October 

2012 by Nicolas 

Dessaigne and Julien 

Lemoine, Algolia 

provides a search-as-

a-service experience 

for any website’s search 

engine with a just a 

few lines of code. It is 

growing fast, with more 

than 600 websites, 

including CrunchBase, 

Periscope, Birchbox, 

Genius, Vevo, WeWork 

and Medium now using 

its search service. In 

May 2015, the company 

raised $18.3 million 

led by Accel Partners. 

algolia.com

PastBook lets its 

customers create 

photo albums from 

their social-media 

posts. Founder and 

CEO Stefano Cutello 

claimers its users can 

curate photos in its 

accompanying app 

within 60 seconds, 

before having them 

printed or downloaded 

as a PDF file. Vortex 

Capital Partners 

invested €350,000 

in December 2015. 

Next up: creating 

albums from a phone’s 

inbuilt camera roll. 

pastbook.com

Launched in 2014, and 

now with 60 employees, 

Bloomon grows fl owers 

and ships them 

straight to subscribers 

within 36 hours of 

their being picked. 

The company recently 

expanded its delivery 

from the Netherlands 

to Belgium, Germany, 

Denmark and the UK. 

Within eight months 

of its launch, Bloomon 

raised €3.5 million; the 

next year will involve 

becoming “industry 

ready”, says co-founder 

Patrick Hurenkamp. 

bloomon.co.uk

AI SEARCH

E-COMMERCE E-COMMERCE

POPULATION 1.3 MILLION   SIZE 219.3KM2   GLOBAL CITIES INDEX RANKING 8

AMSTERDAM’S INTERNATIONAL OUTLOOK MEANS THAT ITS STARTUPS ASPIRE TO 
grow at home and abroad. With an above-average gross national income, 
an English-speaking community and 58 million passengers travelling 
through its airport every year, the city is a magnet for early-stage founders. 
“There’s more attention for startups now,” says Amsterdam-based 
Patrick de Zeeuw, co-founder of the Startupbootcamp network of 
accelerators. “It’s not very diffi  cult for them to get their fi rst €500,000 
funded, but going into a series A is challenging.” From here, de Zeeuw 
says, the companies use the city’s global reputation to find funding 
from the UK, US or Germany. “The earlier rounds have become less 
challenging – and that’s a good thing to get the teams going,” he says.

AMSTERDAM
Early funding helps Dutch startups gain traction

Left: Doctolib co-founders (l-r) Ivan Schneider, 

Jessy Bernal and Stanislas Niox-Chateau

PARIS



BUX
Spuistraat 114-b
1012 VA

inSided
Singel 118, 
1015 AE

BUX wants to make 
everyone a stock 
trader. Released 
in 2014, its app 
combines “virtual-
money trading, real-
money trading and a 
community,” according 
to CEO Nick Bortot. 
It allows potential 
investors to practise 
with digital currency 
before they spend 
real-world funds, 
with alerts sent when 
prices start to rapidly 
drop. Bortot claims 
the app has 450,000 
registered users and 
is available in the 
Netherlands, Germany, 
Austria and the UK. 
Further European 
expansion is planned 
for the 31-person team. 
getbux.com

InSided helps 

companies build 

online communities for 

their brands: forums; 

news publishing; 

reviews; and customer 

questions. After 

raising €6 million in 

a series A round led 

by French investment 

fund Ventech, with 

Fortino Capital and 

henQ, inSided is now 

adding up to 100 new 

staff members to its 

roster and has opened 

more offices across 

Europe: it now also has 

a presence in Berlin, 

Madrid and London. 

insided.com 

AMSTERDAM

Tiqets
James Wattstraat 
100, 1097 DM 

Catawiki
Vijzelstraat 68, 
1017 HL

wercker
Jan Evertsenstraat 
761, 1061 XZ 

Impraise
Govert Flinckstraat 
396A, 1074 CJ

WeTransfer
Oostelijke Handel-
skade 751, 1019 BW

Deskbookers 

Ambonstraat 79, 
1094 PW

Tiqets works directly 

with museums and 

public attractions to sell 

tickets to individuals 

and travel companies. 

Chief marketing offi cer 

Daniel Scheijen says 

the company, which 

operates in 16 countries, 

has found success by 

changing its business 

model from an “API 

aggregator” selling 

to businesses to a 

customer-facing 

ticket seller – a move, 

Tiqets claims, that 

led to growth in 2015

of more than 3,500 per 

cent. tiqets.com

Selling 30,000 

items a week in 300 

auctions across 80 

categories, Catawiki 

is taking on eBay by 

allowing the trading of 

specialist items such 

as antiques, cars and 

books. In 2015, the 

company, which has 12 

million monthly users, 

raised $82 million from 

Lead Edge Capital, 

and previous investors 

Accel and Project A 

Ventures in series C 

funding. catawiki.com

Founded in 2013, 

wercker helps 

developers automate 

the process of testing, 

then deploying, code. 

The startup, under 

founder and CEO 

Micha Hernandez 

van Leuffen, open-

sourced its command 

line interface, allowing 

developers to build 

using its code. In 

January 2016, it raised 

$4.5 million in series 

A funding from 

Inkef Capital, with 

backing from existing 

investor Notion Capital. 

wercker.com

Impraise CEO 

Bas Kohnke says 

employees should be 

given more feedback 

by their superiors. 

The 24-person 

company, which raised 

$1.6 million in seed 

funding in April, helps 

companies provide 

real-time feedback. 

With its mobile apps, 

Kohnke says: “We 

help companies 

with the transition 

process from once-

a-year appraisals 

towards employee-

driven praise and peer 

coaching.” impraise.com

Allowing free file 

transfers up to 2GB, 

WeTransfer has 

grown to have 85 

million users per 

month and sent one 

billion transfers in 

2015. The company 

is now joining Spotify 

and Apple Music 

in the music 

streaming market-

place; it will allow 

major artists to offer 

downloads of exclusive 

songs and videos. 

wetransfer.com

Founded by Frank 

Derks and Jeroen 

Arts, Deskbookers 

allows startups and 

established companies 

to book workspaces 

and meeting rooms. 

Already in the 

Netherlands, Belgium 

and Germany, it's 

expanding to fi ve 

further countries, 

including the UK. To 

this end, it banked 

€1.6m in seed funding 

in December 2015. 

deskbookers.com

TICKETING

E-COMMERCE

CODING ONLINE TOOLS

FILESHARING ON-DEMAND

SOCIALFINANCE

Below: BUX co-founders (l-r) Egbert Pronk, Nick 

Bortot, Robbert Bos and Joost van de Wijgerd

BY MATTHEW BURGESS 



General regulatory environment for startups

Make teachers digitally confi dent and competent to rise to the challenge

Teach our children the principles, processes and the passion for entrepreneurship from young age

Encourage university students to start a business before they graduate

Prepare graduates for a radically different marketplace

Encourage large companies to provide training for the general public

Turn Europe into the easiest place for highly skilled talent to start a company

Make it easy for companies to hire outside their home countries in the EU

Special fl exibility in human resources management for small companies

Bring the best brains back home

Increase private and institutional investment in startups

Make it easier for high-growth companies to raise capital through public markets

Buy more from smaller businesses

Institute an E-Corp: a new type of cross-European corporation

Tax share options as capital gains, not income, to attract talent to startups

Revise and normalise data protection laws

Remove the requirement for data providers to store information in any given country

Make government data public

Make governments think digitally

Initiate a mentality shift across Europe in terms of how we defi ne success

Appoint a Chief Digital Offi cer for every country in the EU

Create a “best practices” repository

Establish a Digital European Forum
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Ask David Osimo to point to Europe’s 
most promising startup nations, and 
the answer might surprise you.

“Italy isn’t generally known as a good 
performer,” says the co-founder and 
director of Barcelona-based policy 
research consultancy, Open Evidence, 
“But in just the last couple of years 
they’ve implemented a dedicated 
strategy to support startups, introduced 
a register giving them special status, and 
begun opening up government data.”

All of which brings the country 
in at second place, just behind the 
Netherlands, on Open Evidence’s 
Startup Manifesto Policy Tracker, which 
monitors the implementation of 22 
policy proposals developed by a group 
of successful European entrepreneurs, 
including Spotify founder Daniel Ek, as 
part of the European Commission-funded 
European Digital Forum. 

“In abstract areas like thought lead-
ership and broader strategy we’ve really 
seen a lot of member states doing well,” 
says Osimo. “There’s also been a lot of 
progress around access to fi nance.” 

Yet most countries struggle with more 
traditional policy areas, like education, 
which are tied up in political concerns. 

  Most actions complete
  Some actions complete
  No actions complete

KEY

THE GREAT EUROPEAN
PROSPERITY PREDICTOR

Do startup-friendly policies result in tech growth, or is it more complicated?
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“The labour market issues in particular 
are very diffi cult,” Osimo explains. “There 
is a clear tension between the need to 
open up labour markets to fresh talent 
from abroad, against all the debate 
surrounding immigration which is acting 
as a brake. And, across all areas, the way 
solutions are designed is often still too 
traditional and unsuitable for startups.”

In a few cases, countries well known for 
their startup ecosystems have slipped 
down on some metrics, particularly in 
broader strategy-setting areas. The UK, 
for example, hasn’t had a digital cham-
pion since 2013. Finland and Sweden 
appear low on the list in joint 16th place. 

“These countries are already leading 
innovators and the ecosystem is already 
in place, so they see less need for the 
proactive policy approach,” says Osimo. 
“Whereas countries in a more diffi cult 
economic situation, such as Portugal and 
Italy, are really trying to leapfrog forward 
and are betting heavily on startups.”

United Kingdom
Successfully 
implementing 14 
out of 23 policies

Czech Republic
Successfully 
implementing 9 
out of 23 policies

Italy
Successfully 
implementing 20 
out of 23 policies

London is at the centre 
of the UK’s booming 
startup scene – a result 
of policy, or organic 
growth? And how 
will “Brexit” impact?

On paper, the Czech 
Republic is failing. Yet 
an emerging grassroots 
scene in Prague has 
seen co-working spaces 
and accelerators pop up.

Not an obvious startup 
hotspot, Italy is laying 
the groundwork for an 
innovation explosion. 
Spain seems prepped 
for similar growth.

TOO BIG TO FAIL? ONE TO WATCHTHE RISING STAR

PICTET /  WIRED PARTNERSHIP
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POPULATION 
925,000

SIZE
381KM2

IT MAY HAVE A POPULATION OF LESS THAN A MILLION, BUT 
Stockholm has produced more billion-dollar unicorn 
startups per capita than any other city in Europe. Globally, 
only Silicon Valley outperforms the Swedish capital. 
“There’s a signifi cant ecosystem element,” says Alexei 
Tuknov, investment director at Maxfi eld Capital. “That 
drives startup activity and raises the quality of startup 
initiatives.” From Spotify to Mojang and Klarna to Skype, 
Stockholm’s star shows little sign of fading. The city’s 
international outlook could be its biggest asset: “Startups 
go global from day one,” says Pär Hedberg, founder of 
Stockholm-based incubator STING. That global focus, he 
adds, also attracts more international investors. And with 
success comes a new phenomenon. “There’s a growing 
number of successful serial entrepreneurs,” Hedberg says.

STOCKHOLM

P / 18

It's official: Sweden now breeds unicorns

Above: FishBrain CEO Johan Attby in Stockholm

GLOBAL 
CITIES INDEX 
RANKING 32

Glue
Malmskillnadsgatan 
32, 111 51

Lifesum
Klarabergsviadukten 
90, 111 64

Founded in 2014 by 

former Facebook 

exec Diego Oliva and 

marketing consultant 

Carl Johan Grandinson, 

Glue uses smart locks 

to turn mobiles into 

physical keys. The tech 

lets people grant or 

revoke access to their 

home or business from 

anywhere in the world. 

In May it received $3m 

from backers such as 

Peter Carlsson and Kaj 

Hed. gluehome.com

Despite raising only 

one round of funding – 

$6.7m in 2014 – health 

and fi tness fi rm Lifesum 

is growing fast. Its app 

has 15m users, with 

the US its fastest-

growing market. “We’re 

transforming from an 

app into a digital health 

company,” says CEO 

Henrik Torstensson, 

a Spotify veteran. The 

fi rm is now focusing on 

tracking more aspects 

of health. lifesum.com

MOBILE TECH

Sellpy
Magasin 6, Entré 2, 
Frihamnsgatan 56, 
115 56

Qapital
Götgatan 14, 
4th Floor, 
118 46

FishBrain
Jakobsbergsgatan 
31, 111 44

Sellpy makes it easier 

to recycle unwanted 

goods: fi ll a bag, get 

someone to pick it up 

and receive 40 per cent 

of the sale price. Early 

investors include H&M, 

which put up $618,000 

in January 2016. All 

items are listed on 

Swedish e-commerce 

site Tradera, which also 

takes a 20 per cent cut. 

More than 5,000 people 

have sold items through 

Sellpy since it launched 

in early 2015. sellpy.se

Want to save £10 

towards a new bike 

every time you hit a 

fi tness target? How 

about rounding up 

every purchase to 

the nearest £1 and 

saving the difference? 

Qapital works with 

services such as IFTTT 

to help people work 

towards their fi nancial 

goals. Its app is only 

available in the US for 

now, but Qapital has 

already drawn $6.6m in 

funding. qapital.com

FishBrain, the world’s 
biggest social network 
for anglers, enjoyed 
a breakout year in 
2015. The app, which is 
used in 206 countries, 
went from 650,000 
users to 1.5 million 
throughout the 
year. Investors are 
hooked too, with a 
July 2015 series A 
round bringing in $8 
million from the likes 
of Active Venture 
Partners and Inbox 
Capital. fi shbrain.com

E-COMMERCE FINANCE SOCIAL
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BY JAMES TEMPERTON 

BY OLIVER FRANKLIN-WALLIS

POPULATION 
1.3 MILLION

SIZE
52KM2

SOMETHING’S CHANGING IN THE STARTUP NATION. 
Where once Israel’s tech scene was known for its 
high-value exits, local companies are now building 
world-class companies at home. “Something 
clicked the past few years,” says Eden Shochat, a 
partner at Tel Aviv-based Aleph Venture Capital. 
“The combination of past exits, the return of 
expats after acquisitions and the new-kibbutz 
mentality of ‘We’re in this together’ is driving a 
second golden age of startups – this time focused 
on building big companies born in Israel.” 

In addition to Tel Aviv’s well-established 
technology expertise, there’s another reason 
behind its continued success, according to 
AppsFlyer CEO Oren Kaniel, 40. “Because the 
local market doesn’t exist, startups need to 
target global markets from day one.” 

TEL AVIV

TEL AVIV

STOCKHOLM

The Middle East’s tech talent now 
concentrates on home-grown hits 

GLOBAL 
CITIES INDEX 
RANKING 62

Detectify
Mälarvarvsbacken 8, 
117 33

Tictail
Alsnogatan 12, 
116 41

Acast
Drottninggatan 82, 
111 36

Universal Avenue
Birger Jarlsgatan 18e, 
114 34

Teamtailor
Tegnérgatan 34, 
113 59

AppsFlyer
85 Medinat 
Hayehudim St, 
Herzliya 4676672

Lightricks
Prof Racah Givat Ram 
Campus, Jerusalem 
9190401

Founded in 2013, 

security fi rm Detectify 

scans websites to 

provide in-depth 

analysis of potential 

malware risks. In March 

2015, it raised $1.7 

million in funding from 

investors including 

Nokia chairman Risto 

Siilasmaa. Among its 

25,000 customers 

are games company 

King and French 

newspaper Le Monde. 

detectify.com

Tictail wants to attract 

small business owners 

who have outgrown Etsy. 

Founded in Stockholm 

in 2012 and now based 

in New York, it's home 

to more than 125,000 

indie brands from 140 

countries – and in 

January 2016 it opened 

a physical store in New 

York’s Lower East Side. 

It’s raised more than 

$32m from investors 

including Thrive 

Capital. tictail.com

More than 30m people 

listen to podcasts on 

Acast every month. 

Working with producers 

such as BuzzFeed, The 
Huffi ngton Post and the 

Financial Times, Acast’s 

podcast library adds 

extra video, images, 

links and custom 

adverts to improve 

storytelling and profi ts. 

It’s raised $13m to date, 

including a $4.72m 

round in December 

2015. acast.com

Universal Avenue 

wants to use the 

on-demand economy 

to help businesses 

expand internationally. 

With offi ces in Greece, 

Spain, Sweden and 

the UK, it's preparing 

for a US launch later 

this year. The company 

raised a $5m seed 

round in September 

2015, with Rovio 

co-founder Kaj Hed 

among the early money. 

universalavenue.com

Companies that 

don’t change the 

way they hire will fail 

to reach the best 

candidates, according 

to recruitment startup 

Teamtailor. Around 230 

companies are using 

the startup's system to 

track down top talent. 

Teamtailor operates in 

Sweden and Finland 

and has plans to 

expand elsewhere in 

Scandinavia and the 

UK. teamtailor.com

AppsFlyer’s analytics 

platform lets 

developers track 

and optimise user 

acquisition for their 

smartphone apps; 

it tracked $4bn in 

mobile-ad spend in 

2015. “You can ask: 

‘How many users did 

I get from this ad?’ or 

‘How much revenue 

from this campaign?’” 

explains co-founder 

Oren Kaniel. It’s raised 

$27.1m and claims its 

API is found on 90 per 

cent of smartphones. 

appsfl yer.com

App developer 

Lightricks makes photo-

editing and design 

tools for smartphones 

and tablets. Its fi rst 

app, Facetune, has 

more than 6m paid 

downloads; the second, 

Enlight, was a runner-up 

in Apple’s best apps of 

2015 and was a best-

seller in 120 countries. 

After bootstrapping 

its early growth, the 

company raised £6.9m 

in August 2015 to 

expand, with “several” 

new products planned 

for 2016. lightricks.com

SECURIT Y E-COMMERCEPODCASTING ON-DEMAND RECRUITMENT
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HolaLuz
Plaça Pau Vila, 1, Esc a 
4a Planta, 08039

YotPo
David Khakhami St 12, 
6777812

Colu
Har Sinai St 5, 
5681605

Corephotonics
HaBarzel St 25, 
6971035

Fundbox
Yehuda Ha’Levi St 23, 
Haifa 6513601

Via
Menachem Begin 
Street 125, Bnei Ayish

When HolaLuz 

co-founder Ferran 

Nogué’s mother was 

sent a €700 bill for her 

month’s electricity 

with no explanation, the 

idea for transparent, 

green-energy seller 

HolaLuz was born. 

Almost six years later, 

the startup has a 

monthly turnover of 

€8m, 60,000 customers 

and received a €4m 

investment from Axon 

Parners in January 

2016. holaluz.com

Co-founded by Tomer 

Tagrin and Omri 

Cohen in 2011, YotPo 

helps e-commerce 

businesses generate 

reviews and user-

created media content 

and integrate them 

into their websites. The 

platform is now used 

by more than 100,000 

businesses, has raised 

more than $30 million 

in funding, and claims 

growth of over 400 

per cent in 2015. 

yotpo.com

Colu wants to digitise 

ownership of real-

world items – from 

cars to concert tickets 

– using the blockchain. 

Founded in 2014, 

the company has 

raised $2.5m in seed 

funding led by Aleph 

Venture Capital. It has 

partnered with Deloitte 

and is collaborating 

with a Barbados-

based startup to 

introduce a Bitcoin-

based “Caribbean 

dollar”. colu.co

Despite the market’s 

constant advances, 

smartphone cameras 

are still hobbled by 

sub-par digital zoom. 

Corephotonics wants to 

change that. Founded 

by Gal Shabtay and 

David Mendlovic in 

2012, the company has 

a reported $28.3 million 

in funding to develop its 

solution: two cameras, 

which combine 

images to allow up to 

5x optical zoom. 

corephotonics.com

Fundbox helps small 

businesses with their 

cash fl ow. Rather than 

waiting up to 90 days 

for an invoice to clear, 

businesses can claim 

the exact amount on 

demand, with Fundbox 

taking a transaction 

fee each time. Its risk 

analysis plugs in to a 

company’s existing 

accounting software to 

analyse each invoice 

individually – a system 

it claims signifi cantly 

reduces defaults in 

comparison to 

traditional credit scores. 

Founded in 2013, the 

company has already 

raised $112.5 million 

from investors including 

Jeff Bezos and Ashton 

Kutcher. fundbox.com

Ridesharing app Via's 

“dynamic buses” let 

customers summon 

shared rides on demand 

– and it claims to be 

cheaper and more 

effi cient than single-

occupancy services. 

Founded in 2012 by 

Daniel Ramot and Oren 

Shoval, the company 

raised $100m in May 

2016 to expand in the 

US, where it already 

operates in New 

York and Chicago. 

ridewithvia.com 

StoreDot
3 Shenkar St, 
Herzliya 4672503 

Materials-science 

startup StoreDot is 

developing ultra-

fast-charging 

battery technology. 

The company, 

spun out of Tel Aviv 

University research 

into Alzheimer’s 

disease, has created 

a smartphone battery 

that can be charged 

in one minute. In 

August 2015, it raised 

a further $18 million 

from the likes of 

Samsung Ventures 

and Singulariteam. Its 

aim: to build an electric 

vehicle battery that 

can charge in just five 

minutes, thus solving 

the problem of cars 

with limited range. 

store-dot.com

HARDWARE

Wallapop
Carrer de Casp, 2a 
Planta 162, 08013

Since making our list 

last year, the used-

item trading app has 

attracted another 25 

million users and now 

facilitates 20,000 

transactions a day, 

with more than 46 

million products for 

sale. Using geolocation 

to match local buyers 

and sellers, it set out 

to change the common 

preconception that 

second-hand items 

are somehow sub-

par. Now it wants to 

normalise the purchase 

of these items “as 

something common 

and not a blip for 

occasional moments”, 

says co-founder and 

CEO Agustin Gomez. 

wallapop.com

APPS
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Argus Cyber Security
24 Raoul Wallenberg St, 
Haifa 6971920

Hackers’ latest target: 

your car. In 2015, 

an attack on a moving 

Jeep – just one of a 

series of high-profile 

hacks across multiple 

brands – led to the 

recall of 1.4 million 

Fiat Chrysler vehicles. 

Argus provides 

on-board security, or 

“multi-layered holistic 

protection”, letting 

manufacturers track 

threats and respond 

to internet of things 

hacks in real time. 

Founded by former 

Israeli Defense Force 

officers in 2013, the 

company has raised $30 

million in funding. 

argus-sec.com

SECURIT Y

MOBILE

Shine
Galgalei ha-Plada 
Street 11, Herzliya

Ad-blockers may be 

damaging to your 

favourite media brands 

(including WIRED), but 

that isn’t stopping their 

rise. Shine, founded in 

2011, lets mobile carriers 

provide network-wide 

ad-blocking. It 

has raised $3.3 million 

in funding led by 

Horizons Ventures and 

in February signed a 

deal with UK network 

Three to provide opt-in 

ad-blocking for its 8.8m 

customers. getshine.com

MOBILEFINANCE

ON-DEMAND



BY LIAT CLARK

IN THE PAST YEAR , THERE HAS BEEN AN INFLUX OF 
international investment and global big-hitters to Barcelona. 
Amazon, Lenovo and Ocado announced new openings, 
and Cisco is using the city as a test bed for its internet of 
things platform. As a result, early-stage funding of up to 
€750,000 is relatively straightforward. Miquel Marti, CEO 
of Barcelona Tech City, is calling for more local investment 
fi rms to provide up to €1m, and for more “entrepreneurial 
adapted tax and regulation” frameworks. “For verticals 
such as fi ntech or the social economy, regulations are slower 
than the technology,” says Wayra director Julian Vinue.

BARCELONA

BARCELONA

The incumbents have arrived; big investment will follow

letgo
Plaça Pau Villa, 1, 
Edifi cio Palau de Mar, 
Ofi cina 3c, 08039 

Typeform
Passeig de la Pau 10, 
Bis 1-2

Social Point
Llacuna Street, 166. 
10th fl oor, 08018

Heygo
Esadecreapolis, 
Offi  ce 2b08, Ave. 
Torreblanca 57, 08172

CornerJob
Carrer Valencia 333, 
Bajos, 08009

Kantox
Torre Mapfre, Planta 
10 Marina 16-18, 
08005

Deliberry
Valencia, 333 Bajos, 
08009 

This free app lets you 

buy and sell locally, 

while generating 

“hilarious, Hollywood-

style” ads designed 

to be shared on social 

media. Launched 

in May 2015, letgo 

raised $100 million 

four months later 

from Naspers, and the 

average daily number 

of items posted 

increased 500 per 

cent between January 

2016 and May 2016. 

us.letgo.com/en

Two years after its 

launch (and making 

our 2014 startups list), 

Typeform's free online-

survey-creation tool 

reached more than 16 

million unique monthly 

visitors in April 2016. 

In 2015, the startup 

launched Android and 

iOS apps and moved 

into new offices to 

house a workforce 

growing at a rate of 

25 per cent a quarter. 

typeform.com

Launched in 2008, 

Social Point’s reason 

for being is simple: 

“Make funny and free 

social games available 

to everybody through 

new technologies.” 

Its games, which 

include Dragon Land 

and Social Wars, have 

been downloaded 50m 

times, and it currently 

has two titles in the

100 top-grossing 

iPhone games chart in 

the US. socialpoint.es
Within three months 

of launching in January 

2015, the peer-to-peer 

task-listing app had 

220,000 users. “No 

matter what people do 

for a living, they can be 

an entrepreneur and 

start to make money,” 

says co-founder and 

CEO Nicolas Espinosa. 

The startup is raising 

€800,000 for a launch 

in the UK and France, 

and is aiming for 

one million users by 

December. heygo.com

Recruitment app 

CornerJob is only a 

year old, but it already 

publishes 20,000 jobs 

a month. “Thousands 

of vacancies remain 

uncovered every 

year,” says CornerJob 

co-founder Miguel 

Vicente. “Things can be 

done much better if the 

product experience is 

focused in this segment 

and the high-rotation 

employment fi eld.” 

cornerjob.com/en

Foreign-exchange 

platform Kantox made 

our 2015 list when 

transactions reached 

$1bn; it broke the $3bn 

barrier in April 2016. 

It completed an $11m 

funding round from 

Partech Ventures, 

IDinvest Partners and 

Cabiedes & Partners in 

May 2015, and released 

new software this 

year which automates 

FX transactions and 

payments. kantox.com

Deliberry brings 
groceries to customers 
in under an hour. 
It relies on a fl eet of 
“mamashoppers”, 
who are tasked with 
picking out quality 
produce at the best 
price. Co-founded by 
Gemma Soriqué (above) 
in January 2015, it's part 
of the Antai Venture 
Builder (which helped 
Wallapop and Glovo) and 
has delivered 250,000 
products. deliberry.com

E-COMMERCE

ON-DEMAND

ONLINE TOOLS GAMING

APPS

APPS
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POPULATION
1.6 MILLION

SIZE 
101.4KM2

GLOBAL 
CITIES INDEX 
RANKING 26

Glovo delivers food and products from local 

suppliers in under an hour by assigning tasks 

to independent couriers. “In general, there is no 

reason to buy anything online and have to wait 

24 to 72 hours to receive it,” says co-founder 

Sacha Michaud. The app launched in 2015 and 

had 100,000 signups by May 2016, with operations in Barcelona, Madrid, 

Valencia and Milan. With €2 million in seed funds secured in November 2015, 

Glovo is planning on launching in more European cities but faces tough 

regulations. “Some [countries] have not yet adapted to the future of fl exible 

working hours and the new digital economy,” Michaud says. glovoapp.com

Glovo
Carrer de la Llacuna 162-
164, offi  ce 202, 08018
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The guest list included the likes 
of Fiverr founder and CEO Micha 
Kaufman, Karina Odinaev, founder 
of the AI image-recognition startup 
Cortica, and investor-entreprenuer 
Yossi Vardi, who’s often recognised as 
the godfather of the Israeli tech scene.

In spring 2016, WIRED and Pictet held 
an intimate gathering at the Norman 
Hotel in central Tel Aviv, Israel. The 
idea behind the evening was simple 
– to bring together the city’s startup 
power brokers to network, share 
stories and discuss what makes the 
country’s second city such a thriving 
environment for launching technology 
businesses, especially those in the AI 
and cybersecurity sectors.

“You cannot go to lunch without 
bumping into a fellow founder, engineer 
or investor,”said Raphael Ouzan, founder 
of Prosper Daily – formerly BillGuard 
– which allows fast access to all your 
fi nancial account information.

For Moshe Hogeg, social media 
entrepreneur and founder of Mobli and 
Galaxia, it’s partly down to Israel’s size. 

“We are only eight million people,” 
he said. “So we are forced to use the 
most important resource in the world, 
which is the human brain, with its 
creativity and innovation.”

Saul Singer, author of the 2009 
book Start-up Nation: The Story of 
Israel’s Economic Miracle was present 
at the event. Perhaps even he has 
been surprised by the country’s tech 
successes of late? And yet, in the book, 
he’d identifi ed one of the main reasons 
why the “Startup Nation” punches so 
heavily above its weight in producing 
world-class tech companies – its 
mandatory military service.

Website builder Wix, navigation tool 
Waze and taxi app Gett all have their 
roots in the country’s armed forces 
– either directly or indirectly. In the 
cybersecurity sector alone, the military 
has helped produced the likes of Check 
Point, Adallom and CyActive.

“The army is kind of a startup factory,” 
says Ouzan. “People curate skills, build 
their characters and come out of the 
experience wanting to change the world.

THE TEL AVIV
CONNECTION

WIRED and Pictet host an evening with the city’s startup community

Founded:
April 11, 1909

Population:
1.3 million

Punching above its 
weight, Tel Aviv’s 
startup successes 
include maritime data 
fi rm Windward and 
content discovery 
platform Outbrain.

TEL AVIV

PICTET /  WIRED PARTNERSHIP



BY LIAT CLARK

POPULATION
14.6 MILLION

SIZE 1,539KM2

DESPITE POLITICAL TURMOIL, EARLY-STAGE INVESTMENT IN TURKISH STARTUPS
continues to grow, with 500 Startups planning a new $15m fund and Start-
upbootcamp Istanbul off ering its companies a share of $10m, growing to 
$40m in 2017. Acquiring investment beyond seed money remains a challenge. 
“The ecosystem is growing, but the political situation had its impact,” says 
Naz Ozertugrul, an investor at Atomico. “Few outside investors are willing 
to take the risk.” “There needs to be more funding between $250,000 and 
$1m,” adds Çiğdem Toraman, MD at Startupbootcamp Istanbul. The city’s 
startups are also experiencing the problems of any fl edgling scene, Toraman 
says. “Lack of confi dence in business partners, delayed payments, a market 
[not ready] for high-tech products.” But strong engineering talent from 
Istanbul’s universities, and R&D funds and grants, keeps the scene thriving.

ISTANBUL

iyzico
Nidakule Göztepe, 
Merdivenköy Mah. 
Bora Sok 1 Kat:19, 
Bağımsız 70/73 
Kadıköy 34732

P / 24

The delicate political situation hasn’t deterred startups

Payment platform 
iyzico has grown 
significantly since 
making our 2014 list. 
In 2015, it raised $6.2 
million and entered 
the $400 billion 
Iranian market. It has 
more than 29,000 
registered merchants 
(up from 3,000 in 
2014) and has seen a 
500 per cent increase 
in the average number 
of transactions 
year on year. Tools 
for simplifying 
transactions on 
mobile sites are in 
the works, and the 
53-strong team 
includes recent hires 
from PayPal, eBay 
and Yandex. “I am 
aiming to get as many 
smart and driven 
people as possible 
together, who will 
help us become the 
payment champion 
of the Orient,” says 
marketing manager 
Ça da  Önen.
iyzico.com 

FINANCE

GLOBAL CITIES 
INDEX 
RANKING 25

Left: iyzico CEO 

Barbaros Özbugutu
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Scorp
Huzur Mahallesi 15, Beyazıt Cad

AloTech
Yildiz Technical 
University Teknopark 
R&D Center, Block B

ISTANBUL

Since launching last year and 

making our 2015 list, video-

sharing platform Scorp has 

raised $1m, been valued at 

$10m and is now on Android, 

iOS and the web. Every day 

160,000 people use Scorp to 

share 15-second clips, with 

9.3m videos created as of May 

2016 – up from 500,000 in April 

2015. The service has expanded 

AloTech wants to replace traditional call centres with 

a web-based “infi nitely scalable” alternative run on 

Google Cloud. “It’s the only call centre that can be set 

up anywhere in the world in ten minutes, on a pay-as-

you-go basis, without any capital,” says co-founder 

Cenk Soyak. Launched in 2013, AloTech has grown 

revenue from $240,000 in 2014 to $1m in 2015 – a fi gure 

expected to double in 2016. It has partnerships with 

Zendesk and Salesforce, and more than 100 clients, 

including Xerox and Pepsi. A Chicago offi ce opened 

this year, and AloTech wants to reach Peru, Brazil, 

Azerbaijan and Kazakhstan. alo-tech.com

SOCIAL

FINTECH

to Germany and the US. It sells 

advertising slots comprising 

compilations of user-generated 

videos on relevant topics to 

more than 60 clients. “Scorp 

has created its own category 

in digital advertising based 

on short selfie videos in 

Turkey, and is leading it,” says 

co-founder Omer Erkmen.

scorpapp.com

Onedio
Büyükdere Cad. 
Levent Loft b96, 
Levent, 34394

Visionteractive
Büyükdere Cad. 
Ecza Sokak. Safter İş 
Merkezi Giriş Katı

Tapu
Teknoloji Pazarlama 
ve Ticaret AŞ, 
Beyo Iu, 34425

Around 1.2 million 

properties are sold 

annually in Turkey, but 

the quality of online 

sales has deteriorated, 

says co-founder and 

CEO Emre Er ahin. 

“The market needs 

quality information 

and transparency.” An 

online B2C property 

auction marketplace 

founded in February 

2015, Tapu solves 

this by accepting 

only properties with 

legal appraisals. A 

consumer version is 

in the works. tapu.com

The bookkeeping cloud 

platform made our 

2015 list and has since 

doubled its customer 

base to 2,500. “We 

signed a partnership 

agreement with Akbank, 

one of the largest 

banks,” says co-founder 

Sean Yu. “We’ll integrate 

our application directly to 

online banking to enable 

seamless syncing of 

transaction data, make 

payments for invoices 

and payroll in-app, 

provide invoice factoring, 

credit and loans, and 

other products in-app.”

parasut.com

In the past year, the 

“BuzzFeed of Turkey” 

has launched Russian 

Onedio, a video-

publishing arm (with 

100 million monthly 

video views), raised 

$4 million in funding 

and tripled its revenue 

and customers. The 

startup – on our 2014 

list – has developed 

a big-data platform 

to better target the 

branded content made 

for advertisers such 

as Samsung. Arabic 

Onedio will launch this 

autumn. onedio.com

Visionteractive 

sells hardware that 

connects with social-

media accounts to 

create personalised 

marketing materials. 

InstaFlip prints a 

brandable fl ipbook 

from videos; there 

are coffee and 

vending machines 

that work with 

Twitter; plus drones 

and a solar charger. 

Visionteractive has 

200 clients, and UK and 

Middle East operations 

launched in May.

visionteractive.com

KapGel, meaning 

“fetch” in Turkish slang, 

brings customers 

anything from nearby 

sales points in under 

an hour. “We take care 

of everything from 

demand to delivery,” 

says co-founder Cetin 

Oztoprak. Launched in 

2014, KapGel has over 

20,000 products on its 

iOS/Android apps, and 

75 per cent of customers 

return every month. A 

$500,000 cash injection 

came from Asianoba 

Capital in 2016, and the 

startup is due to close a 

$1m round. kapgel.com

E-COMMERCE

FINTECH
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KapGel
Nispetiye Mah. 
Belediye Sitesi Yolu 
Sok 15/F, Bei kta

Para t
Mahallesi Nuri Ziya 
Sokak 16, 
1 Beyoglu



Monument
Ecza Sk 6, 34394, 
Sisli

“Monument makes 

photo management as 

easy as taking one,” 

according to co-founder 

and CEO Ercan Erciyes. 

Upload photos and 

videos via Wi-Fi or from 

SD cards, and an app 

organises them by 

date, location, face and 

content. Launched in 

August 2015, Monument 

raised $703,000 

on Kickstarter, and 

$100,000 by May 2016 in 

pre-orders. It also raised 

$858,000 on Indiegogo. 

getmonument.com

APPS
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Above: Insider CEO Hande Cilingir

ISTANBUL

Insider
Yeşilce, Emektar Sk. 3, 
34418 Kağıthane 

A marketing tool that 
provides predictive 
algorithms for online 
businesses, Insider 
launched in 2012 and 
has 90 employees in 
fi ve countries. “There 
are personalisation 
tools which allow 
online businesses to 
create special content 
for each user. However, 
they are manual and 
integration takes 
ages,” says co-founder 
and CEO Hande 
Cilingir. Insider’s tool 
segments audiences 
automatically, for a 
monthly fee. In the 
past year, the startup 
has collected and 
processed more 
than 15TB data and 
expanded to the UK.
useinsider.com

FINTECH



with Pictet at wired.uk/pictet-london.
Hinrikus, Skype’s fi rst non-founding 

employee, is best known for his work 
in the fi ntech space, but it’s a London 
health technology startup that’s 
particularly caught his eye.

“I think what Thriva is doing is really 
interesting,” he says. “They’re a new 
health-tech company that offers 
a finger-prick blood test. The kit is 
delivered to your home, you send it 
back, and then within a few days you 
have your own online health dashboard 
with results and recommendations.”

“It’s super simple. Usually, getting 
your blood tested takes time, and it’s 
definitely not a convenient process. 
Thriva’s approach changes that. They 
make it easier and faster. They’re 
solving a clear problem and there’s 
also potentially a huge market, which 
makes it interesting for the future. 
What’s exciting is the possible wider 
impact: how we manage our own health 
and wellbeing going forward.”

It might be possible to identify how 
vibrant a country’s startup commu-
nity is by assessing certain national 
policies, but what about predicting the 
next wave of powerful technology 
firms? Asking established founders 
from key European startups cities could 
offer some insights. 

Taavet Hinrikus, venture capitalist  
and co-founder of TransferWise, is 
based in London and is a strong propo-
nent of the city’s tech scene. You can 
see his thoughts – and those of others 
– on London’s startup community in a 
video produced by WIRED in partnership 

PICTET /  WIRED PARTNERSHIP

SEARCHING FOR THE NEXT
EUROPEAN SUCCESSES

Emily
Brooke 
–
Founder,
Blaze

Moshe 
Hogeg
–
Founder,
Mobli

Brooke founded 
cycling accessory 
maker Blaze after 
witnessing the 
dangers of city cycling. 
She felt the lighting 
products on the 
market just weren’t 
up to scratch, so she 
designed a laser light 
which projects the 
image of a bike onto 
the road ahead. She 

Among other ventures, 
Hogeg founded social 
video and photo 
platform Mobli in 
2010. He continues 
to be fascinated by 
visual companies: 
“Infi nityAR’s 
technology can turn 
any device into a 
powerful content 
augmentation 
platform,” he says. 

recommends a fi ntech 
app:  “Paylinko is such 
a simple and elegant 
solution, that allows 
you to pay anyone, 
anywhere just with 
one link,” She says. It’s 
a pretty amazing story 
too – pivoting from a 
payment solution for 
a direct-to-consumer 
hairdressing app 
they’d been building.”

“Its AR engine enables 
developers to easily 
and quickly take AR 
apps to market.”

Another sector 
Hogeg is interested 
in is AI: “Invest.com 
took AI and combined 
it with fi nance to 
help people,” he says. 
“Their algorithms 
actually make money 
for their customers.”

LONDON TEL AVIV

ESTABLISHED ENTREPRENEURS PICK THE NEXT STARTUP STARS 
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Clue allows women to track their ovula-
tion cycles, helping with birth control 
and wellbeing. Outside of health tech, 
co-founder Ida Tin is excited by new 
applications of the blockchain. 

“Ethcore is enabling businesses and 
organisations to capitalise on blockchain 
technology and benefi t from the new 
opportunities it presents,” she says. 

The Berlin-based software company 
has developed a browser-integrated 
Etherium client that allows access 
to secure computing power, authen-
ticated by blockchain cryptography. 
Anyone can pay a small fee to its open 
group of maintainers in order to use it.

Ramzi 
Rizk
–
Co-founder,
EyeEm

Karina
Odinaev
–
Co-founder, 
Cortica

EyeEm enables anyone 
to become a stock-
image photographer 
by letting you upload 
images to its platform 
so they can be bought 
for commercial use.

“One company that 
I really like here in 
Berlin is bigchainDB,” 
says Rizk (who is also 
a co-founder). “One of 
the main limitations 
of the blockchain has 

been the number of 
transactions that 
can be conducted 
in a second, and 
bigchainDB scales 
that by a thousand. 
They’ve basically 
managed to take the 
blockchain logic and 
implement it on top 
of a distributed 
NoSQL databases, 
which can scale much 
more eff ectively.”

Cortica is an AI-based 
image recognition 
tool. Co-founded by 
Karina Odinaev, the 
company is one of 
many AI fi rms based in 
the city, yet Odinaev 
recommends fi ntech 
startup BetterBill.

“Dealing with your 
bills sucks, “ she says. 
“We all know we 
pay too much for all 
of our bills. But the 
thought of reading 

K
O
–
C
C

them carefully or 
calling our providers 
is so dreadful, 
that we avoid 
dealing with them 
completely, accepting 
overpayment and 
other discrepancies.”

BetterBill is 
essentially a personal 
assistant that enables 
customers to never 
have to deal with their 
bills, and always 
pay the lowest rate.

BERLIN

TEL AVIV

  VIDEO

Ida
Tin
–
Co-founder,
Clue

BERLIN

To fi nd out what makes the startup hubs 
of Berlin, London and Tel Aviv so vibrant, 
watch the WIRED/Pictet videos at: 
wired.uk/startup-cities

PICTET /  WIRED PARTNERSHIP
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Uniplaces
Rossio Train Station, 
17, Largo do Duque 
de Cadaval, 1200-160

Miguel Amaro, British-
born Ben Grech and 
Mariano Kostelec met 
in the UK while they 
were students, before 
moving to Porto to start 
their fi rst business. 
Amaro had family there 
but Grech and Kostelec 
struggled to fi nd a fl at. 
After that experience, 
they launched 
Uniplaces, an online 
platform to fi nd student 
accommodation. It was 
in Lisbon, where they 
joined startup incubator 
Startup Lisboa, that they 
launched Uniplaces in 
early 2012. The site now 
caters for universities 
in 39 European cities, 
helping more than 
10,000 students from 
over 165 countries fi nd 
a fl at. It’s a service 
that’s generated over 
$25 million in rental 
income for landlords. In 
May 2015, a former VP 
at Airbnb, Martin Reiter, 
joined them as adviser. 
They have raised a $24 
million series A funding 
led by Atomico, and their 
angel investors include 
founders from Trivago, 
King.com, Klarna, 
Supercell and Zoopla. 
uniplaces.com

ONLINE TOOLS
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POPULATION 
2.6 MILLION

SIZE 958KM2 

WHEN PADDY COSGRAVE SAID HE WAS MOVING THE WEB SUMMIT, ONE OF THE BIGGEST TECH 
conferences in the world, from Dublin to Lisbon, even Game of Thrones actor Liam 
Cunningham reacted: “The entire government needs to get down on its knees and beg 
Paddy to return.” The Portuguese capital was chosen over Dublin, Madrid, Barcelona, 
Paris, Cannes, Berlin and Amsterdam for its venue, robust logistics, strong political 
support and an active tech community. Nominated European Capital of Entrepre-
neurship in 2015, it’s one of WIRED’s hottest startup cities for the fi rst time. “It has 
been under the spotlight lately, but this startup scene didn’t grow overnight,” Ricardo 
Marvão, co-founder of Beta-i, says. Many consider that the scene already has global 
champions: Farfetch and Seedrs, although London-based, have Portuguese co-founders 
and offi  ces in Portugal. “For us, they couldn’t be more Portuguese,” Marvão says.

LISBON
The Portuguese capital is the new host of Web Summit

GLOBAL CITIES 
INDEX RANKING 
N/A

BY JOÃO MEDEIROS

Right: Uniplaces founders 

Mariano Kostelec, Ben 

Grech and Miguel Amaro



Prodsmart
Rua da Prata, 80, 
1100-420

Codacy
Largo Adelino Amaro 
da Costa 8, suite 3, 
1100-006

Hole19
Rua Luz Soriano 67, 
1200-246

TalkDesk
R. Tierno Galvan, 
10 tower 3, 15th fl oor 
1070-274

Prodsmart provides 

analytics software 

to track factories’ 

production in real time – 

workers input production 

data on an app, including 

quantities produced 

and time spent on shift. 

The startup, launched in 

2013 by Gonçalo Fortes, 

works with dozens of 

companies in the car, 

toy and construction 

industries. One client 

is Festo, the industrial-

automation fi rm. 

Prodsmart launches in 

the UK later this year. 

prodsmart.com

Codacy is an 

automated tool to 

review code, helping 

developers to save 

time. The startup, 

co-founded by Jaime 

Jorge and João 

Caixaria in 2012, claims 

to reduce code-review 

time by 20 per cent 

to 50 per cent and is 

currently being used 

by more than 8,000 

developers worldwide. 

The founders have 

raised €1.5m in seed 

investment from 

Caixa Capital, Faber 

Ventures and the 

ex-COO of Yahoo!, 

Henrique de Castro.

codacy.com

Unbabel co-founders 

Vasco Pedro and João 

Graça realised during 

a surfi ng weekend 

that they wanted 

to create an online 

translation startup. 

They launched Unbabel, 

which combines 

machine learning and 

crowdsourcing to 

translate content online, 

in August 2013. In March 

2014, it became the fi rst 

Portuguese startup 

to join Y Combinator. 

unbabel.com

Hole19 is a personal 

digital assistant for 

golf. The app, created 

by Anthony Douglas 

in 2011, tracks play 

stats and displays 

information about 

golf courses, helping 

players to improve 

their game. The 

company, which has 

raised an undisclosed 

seed round from 

Seedcamp and White 

Star Capital, claims 

more than one million 

users hailing from 

154 countries.

hole19golf.com

TalkDesk allows 

companies to create 

a digital call centre in 

minutes. It was launched 

by Cristina Fonseca 

and Tiago Paiva after 

they participated in a 

competition organised 

by Twilio. The pair were 

then accepted into the 

500 Startups accelerator 

programme, where they 

raised $450,000. In 2015, 

the service raised $21 

million series A funding 

from DFJ, Salesforce 

Ventures and Storm 

Ventures and quadrupled 

revenue. It has offi ces 

in San Francisco and its 

clients include Box and 

Dropbox. talkdesk.com

In April 2016, CrowdProcess won the award 

for best startup at fi ntech conference Money 

20/20. Its software, called James, uses 

machine learning to make assessments 

about credit risk. The company, founded in 

2011 by CEO Pedro Fonseca, Sam Hopkins 

and João Menano, has offi ces in Lisbon 

and New York, and is currently working with 

hedge funds based in New York and London. 

crowdprocess.com

ONLINE TOOLS

ONLINE TOOLS

ONLINE TOOLS

ONLINE TOOLS

FINTECH

Chic by Choice
Avenida da 
Liberdade, 230, 6th 
fl oor 1250-148

Luxury fashion-rental 
site Chic by Choice 
was co-founded by 
university colleagues 
Filipa Neto and Lara 
Vidreiro when they 
were 21 and struggling 
to fi nd dresses for 
a gala at affordable 
prices. The renting 
platform now gives 
access to more than 40 
designers – including 
Dior and Dolce & 
Gabbana – in over 15 
European countries, 
including the UK, 
France, Germany and 
Italy. Its revenue grew 
65 per cent in the last 
trimester of 2015. 
chic-by-choice.com

Above: Chic by Choice co-founders 

(l-r) Lara Vidreiro and Filipa Neto

E-COMMERCE

LISBON

Unbabel*

Rua Visconde 
de Santarém 67b

CrowdProcess
Rua da Prata, 80, 1100-420
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* LIMITED TO UK ADDRESSES. FOR OVERSEAS ALL ACCESS ONE YEAR SUBSCRIPTION THE RATE IS £48 TO EUROPE OR US OR £58 TO REST OF WORLD. OFFER CLOSES ON 31/12/2016.

WIRED.CO.UK/SUBS/CWR16197
0844 848 5202 REF: CWR16197

INSTANT ACCESS TO INTERACTIVE iPAD AND iPHONE EDITIONS. 
ALL YOU NEED IS YOUR SUBSCRIPTION NUMBER. 

ONE YEAR OF WIRED
PRINT ONLY £24

OR ALL ACCESS 
PRINT+DIGITAL ONLY £29

P R I N T  O N LY  O R 
A L L  A C C E S S  W I T H 
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Tradiio
Praça do Principe 
Real, 22 

Aptoide
Rua Soeiro Pereira 
Gomes Lote 1

Tradiio rewards its 

customers for fi nding 

musical talent. The app 

uses virtual currency 

which can be invested 

in new songs. As tracks 

move up the charts, you 

can sell investments 

and exchange them for 

concert tickets, music 

vouchers and music 

hardware. Popular artists 

can benefi t from access 

to studio time and deals 

with labels including 

Universal. Founded by 

Alvaro Gomez, Andre 

Moniz and Miguel Leite in 

2014, Tradiio has raised 

a total of $2.1 million.

tradiio.com

Launched in 2011 

by Paulo Trezentos, 

Aptoide offers an 

alternative to the 

Google Play Store 

for Android. Focussing 

on emerging markets 

around the world, it 

currently has offices 

in Singapore and 

Shenzhen. In January 

2016, it raised a $4 

million series A round 

led by e.ventures, 

along with China’s Gobi 

Ventures, Southeast 

Asia-based Golden 

Gate Ventures as well 

as existing investor 

Portugal Ventures. 

aptoide.com

APPS

KEY INCUBATOR IN THE LISBON SCENE

APPS

2016 /  STARTUP CITIES

Beta-i Av Casal Ribeiro 28

Forty Portuguese startups broke the early-stage level in 
the last fi ve years, raising more than $166m. A large part 
of this success is due to Beta-i. Founded in 2010, Beta-i 
occupies a nine-storey building in central Lisbon. The 
incubator has worked with more than 500 startups and 
runs various acceleration programs, including Beta-start 
and Lisbon Challenge, which attracts applications from 
more than 60 countries. In 2014, they were considered 
the biggest startup and entrepreneurship promoter by 
the European Enterprise Promotion Awards. beta-i.pt

Above: the Beta-i team, with co-founder Ricardo Marvão (third left), Pedro 

Rocha (fourth left), Manuel Tânger (fifth left) and Tiago Pinto (third right)

LISBONP / 32
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EVENT PARTNER TICKETING PARTNER

WIRED SECURITY IS A NEW ONE-DAY EVENT, CURATED TO 
EXPLORE, EXPLAIN AND PREDICT NEW TRENDS, THREATS AND 
DEFENCES IN CYBERSECURITY. EXPECT 20 LEADING MAIN 
STAGE SPEAKERS, PLUS AN EXCITING RANGE OF STARTUPS
BOOK YOUR TICKET NOW AT WIRED.CO.UK/SECURITY16
LEVEL39, LONDON

20.10.16

CHRISTOPHER 
AHLBERG

Ahlberg’s Recorded 
Future analyses the 

web to deliver insights 
into emerging security 
and business threats.

GORDON CORERA
A veteran reporter, he 

has written several 
books about security, 
including Intercept: 

The Secret History of 
Computers and Spies. 

SADIE CREESE
Creese is director of 
the world renowned 

Global Cyber 
Security Capacity 

Centre at the 
University of Oxford.

MIKKO HYPPÖNEN 
Hacker and cyberwar 
specialist Hyppönen 

has been reverse-
engineering malware 
since 1991. His work is 

widely published. 

MOTY CRISTAL
Cristal’s company 
defends against 

cyber hostage taking. 
He’s also worked 
in Israeli peace 

negotiation teams. 

SIR DAVID OMAND
The former director of 
GCHQ, Sir David was 
the fi rst UK security 

and intelligence 
co-ordinator. He 

lectures at King’s.
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H E L S I N K I
I lkka Kivimäki ,  Inventure ;  Dmitr i 
Sarle,  ArcticStartup & Arctic15;  Nei l 
Murray,  The Nordic Web;  Juhani  Polko, 
San Francisco Oy;  J ir i  Kupiainen, 
SharkPunch;  Aki  Järvi lehto,  Everywear 
Games;  Karol ina Mi l ler,  Startup Sauna; 
Chris Thür,  Yousician;  E l ina Räsänen, 
Holv i ;  L inda  Åström,  Superce l l ;  Eeva 
Landowski ,  Tekes;  Heidi  Kähkönen, 
Slush;  Sara Vihavainen,  Finnfacts

L O N D O N
Bethnal  Green Ventures;  Threebeards; 
Jukedeck;  Maxfield Capital ;  Nathan 
Beniach;  Sonal i  De Rycker,  Accel 
Ventures;  Toby Coppel ,  Mosaic 
Ventures;  Mustard Seed Ventures; 
Lyst;  Deliveroo;  Improbable

B E R L I N
Kal ie Moore,  BITKRAFT;  Nicole Simon, 
Women in Tech;  Yann De Vries, 
Atomico;  Phi l ipp Hartmann,  Rheingau 
Founders GmbH;  Nikolaus Roettger, 
editor  in chief,  WIRED Germany; 
Phi l ipp Moehring,  AngelList; 
Sebastian Esser,  Home eat Home

P A R I S
Cedric Giorgi ,  SIGFOX;  Richard 
Menneveux,  AdsVark Media;  Samantha 
Jerusalmy,  Elaia Partners;
Jennifer  Kite-Powel l ,  Forbes;  Yann 
Lechel le,  Snips;  Cel ine Lazorthes, 
Leetchi;  Renaud Visage,  Eventbrite; 
Nicolas Dessaigne,  Algolia;  Olivier 
Ezratty,  Guide des Startups;
Liam Boogar,  Rude Baguette; 
Jean-David Chamboredon,  ISAI; 
Al ice Zagury,  TheFamily;  Mart in 
Mignot,  Index Ventures; 
Phi l ippe Botteri ,  Accel  Partners; 
Roxanne Varza;  Station F

S T O C K H O L M
Moritz Schiebold,  Volumental; 
Niklas Agevik,  Instabridge; 
Nils Hammar,  Saltside;  Andreas 
Bernström, Sinch;  Henrik 
Torstensson,  Lifesum;  Pranav Kosuri , 
Shortcut Labs;  Er ik Andersson, 
Teamtailor;  Anna Ottosson,  Greta ; 
Johan L i l ja ,  Universal  Avenue; 
James Pember,  Sparta;  E l in 
Hammarberg,  SUP46;  Staffan 
Li l jestrand,  Bumbee Labs;  Fredrik 
Hamilton,  Budbee;  Alexei  Tuknov, 
Maxfield Capital ;  Johannes Schi ldt , 
Kry;  Niklas Jungegard,  Sqore

T E L  A V I V
Roy Oron;  Ran Natanzon;  Shaul  Olmert , 
Playbuzz;  Eden Shochat;  Consumer 
Physics;  Adal lom;  W indward;  Micha 
Kaufman;  Moovit;  Yahal  Zalka; 
Blonde 2.0;  Adam Fisher ;  Raphael 
Ouzan;  Eyal  Gura;  Founders Group

I S T A N B U L
Cankut Durgun,  Aslanoba Capital ;  Naz 
Ozertugrul ,  Atomico;  Cem Sertoglu, 
Earlybird Venture Capital ;  Burak 
Büyükdemir,  Etohum,  StartupTurkey; 
Al i  Karabey,  212;  Emre Kurttepel i , 
entrepreneur and investor;
angel  investor;  Joachim Behrendt,  BIC 
Angel  investments;  Mehmet Akal ın, 
0BIC Angel  Investments;  Deniz Tunçalp,
Istanbul  Technical  University;  Can 
Methson,  Keiretsu;  Tolga Güreș,  TRPE; 
Ata Uzunhasan,  Galata Business 
Angels;  Hulusi  Berik,  Keiretsu;  Gülsüm 
Çıracı ,  Istanbul  Star tup Angels

L I S B O N
Pedro da Cunha,  Exago;  Pedro do 
Carmo Costa,  Exago;  Ricardo Marvão, 
Beta-i ;  Pedro Rocha Vieira,  Beta-i ; 
Stephen Morais,  Caixa Capital ; 
Alexandre Teixeira dos Santos,  Sonae 
IM;  Alexandre Barbosa,  Faber Ventures; 
Hugo Gonçalves Pereira,  Shil l ing 
Capital  Partners;  João Vasconcelos, 
Secretary of  State for  Industry;  Marco 
Fernandes,  PME;  Miguel  Fontes,  Star tup 
Lisboa;  Paulo Andrez,  DNA Cascals; 
Miguel  Santo Amaro,  Uniplaces;  Cr ist ina 
Fonseca,  Talkdesk;  Carlos Si lva, 
Seedrs;  Vasco Pedro,  Unbabel; 
Inês Santos Si lva,  Ripe Productions; 
Miguel  Muñoz Duarte,  imatch

B A R C E L O N A
Adriana Freitas,  Connector Startup 
Accelerator;  Marissé Arrufat ,  Caixa 
Capital  Risc;  Ramon Sangüesa, 
equipocafeína;  Josep Salvate l la , 
RocaSalvatel la;  Jesus Monleon 
Castel lo,  Chicfy;  James Cameron, 
Accel  Partners;  Albert  Armengol , 
Doctoral ia;  Miquel  Mart i ,  Barcelona 
Tech City;  Jul ián Vinué,  Wayra

A M S T E R D A M
Salar al  Khafaj i ,  Silk;  Alexander 
Klöpping,  Blendle;  Tessa Oostdam, 
SnappCar;  Paul  Veugen,  Human; Kasper 
Brandi  Petersen,  The Cloakroom; Bram 
de Zwart ,  3D Hubs;  Mark Studholme, 
CROWDYHOUSE;  Laura Nuhaan,  Quiver; 
Casey Wil l iams, Catawiki ;  Sandra 
Schi l lemans,  Treatwell ;  Hugo van der 
Spek,  Peerby;  Coen Van Duiven,  henQ; 
Nick Bortot ,  BUX;  Raj  Ramanandi , 
#1Seed;  Chang Ng,  Mconomy;  Wouter 
Kneepkens,  VNTRE;  Frank Maene, 
Volta Ventures;  Esther Emmely 
Gons,  NEXT;  I lan Goudsmit ,  Endeit 
Capital ;  Rune Thei l l ,  Rockstart;  Maxim 
Streletzki ,  Atomico;  Feargal  Finnegan, 
Verifeye Media;  Patr ick de Zeeuw, 
Startupbootcamp;  Jan-Pieter van 
Seventer,  Dutch Game Garden;  Jorn van 
Lieshout,  BounceSpace;  Evert  Jan de 
Groot,  Vortex Capital  Partners;  Thi js 
Gitmans,  New Balance Impact Investors
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