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130 FEATURE                

The megagig economy 

Tait Towers founder Michael 

Tait designs live sets for 

U2 and Lady Gaga, bringing 

artists’ visions to life –  

and creating Instagram gold
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Robot arms weld a Toyota Prius’s body at the company’s Tsutsumi plant near Nagoya 

014 START

News and obsessions 

Mountain-inspired architecture; AR’s 

hardware problem; a bomb-diffusing 

bot; Citizens Advice trends; the body 

mapper; should you launch an ICO?

095 EVENT

WIRED Retail

From pay-as-you-go warehouses to 

smart shopping and AI assistants, 

our briefing covers all the essential 

insights from this year’s event

140 FEATURE 

Toyota wants to change the world

Twenty years ago, the Toyota Prius 

popularised hybrids and transformed 

the automobile industry. Will the  

Mirai do the same for hydrogen cars?

035 GEAR

Rated and reviewed

Headphone amps; 360° cameras; 

triathlon tech; Bare Conductive’s 

Electric Paint Lamp Kit; the  

Octopod clock; Sony’s mega speaker

099 WORK SMARTER 

Accelerated learning 

Sarah Lacy on tackling gender 

bias in tech; Ali Parsa’s lessons in 

entrepreneurship; the Aeropress 

success story; Dublin startup guide

150 FEATURE

The WIRED World in 2018

Our annual trends briefing is 

essential reading to give you a  

head start for the year to come.  

Find out what the future holds

053 EVENT 

WIRED Live

The WIRED network gathered for 

our seventh annual festival. From 

algorithmic bias to the new digital 

state, here’s what we learned

082 PLAY

WIRED culture 

Dark kitchens; Jonathan Yeo’s VR 

sculpture; Charlie Brooker talks 

dystopian futures; Rian Johnson on 

life at Lucasfilm; underwater music

113 EVENT

WIRED Energy

Key players from across the energy 

sector gathered at our annual 

conference to share their key 

perspectives on the future of power

120 FEATURE

Start again

Is the internet broken? WIRED asks 

Tim Berners-Lee, Wendy Hall, Jimmy 

Wales and more about how we  

could – and should – reset the net

172 THE WIRED INDEX

The month in numbers

Data cluttering WIRED’s inbox this 

month – from fintech investment and 

NHS pagers to iPhone revenue  

and on-demand music streaming

162 FEATURE

Payback time 

Tony Fadell created the iPod and 

the Nest – then lost them. His next 

project could be his most ambitious 

yet: taking on Silicon Valley
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Creating WIRED

Jody Medich

Singularity University 

Labs’ director of design 

Jody Medich predicts 

the rise of intelligent 

user interfaces (IUI) in 

The WIRED World in 2018, 

our annual trend report 

which we preview in this 

issue. “IUI’s combination 

of artificial intelligence, 

machine learning, sensors 

and robotics enable  

these technologies  

to perceive and navigate 

the real world and act 

intelligently on behalf  

of us,” Medich explains. 

James Dyson

In this issue, British 

inventor James Dyson 

explains how the UK is  

ill-equipped to train 

engineers – particularly 

in STEM subjects. 

“Fortunately, change is 

coming,” he says. “Jo 

Johnson, the universities 

minister, has spotted the 

problem and understands 

it’s companies that are 

experimenting, investing 

and developing to create 

the next generation  

of artificial intelligence, 

robotics, connected 

products and integrated 

hardware and software.”

Emily Wright

In our Start section, Estates 

Gazette features and 

global editor Emily Wright 

discussed the role that 

the big tech companies 

might play in the creation 

of connected districts. 

“Facebook has said that 

15 per cent of its 1,500 

residences would be 

offered below market 

rates,” she says. “When you 

have cash-rich companies 

with the resources and 

power to deliver affordable 

homes, there are obvious 

benefits – in theory. It will 

be interesting to see  

how it pans out in practice.”

Sarah Lacy

Entrepreneur and author 

Sarah Lacy writes in our 

Work Smarter section how 

gender bias in tech has 

reached crisis point. “Women 

have to work harder than 

men to prove themselves – 

especially once they’ve had 

kids,” she says. Studies  

show that women experience 

this throughout their  

lives, and it’s particularly 

acute in Silicon Valley. 

“Women getting run  

out of tech matters,  

because it’s where so much  

of the wealth creation is.” 

Music takes centre stage 

Photographer Chris Crisman captured live-events company  

Tait Towers at work, and found it a fascinating experience. “In  

the midst of a stranger-than-fiction year in the US, I often found 

an escape through music,” says the Philadelphian. “So it felt like 

an early Christmas present when WIRED asked me to work on a 

project centred around the music and event production shaman 

that is Michael Tait. The experience was both exciting and humbling 

for me and my team. We all left with the feeling that we should 

attempt to live our lives like this legendary force of nature.”

The WIRED Live flash mob

Photographer Alex Lake (above left) writes: 

“Shooting the speakers at WIRED Live 

a rather chaotic affair. It’s a pile-up of 

ingenious minds that span gender, age and 

ethnicity, all united by a staggering drive 

to innovate. It’s humbling to meet so many 

people that, no matter what their area  

of interest, all strive to improve the world.”

Time for heroes

Stephen Armstrong reported 

from WIRED Live – and was 

moved by Bjørn Ilher (above). 

“He survived Anders Breivik’s 

killing spree and went on 

to work with tech to help 

understand extremism. He had 

the whole room choked up.” P
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Transmitting from London  
to the WIRED World

professor of mathematics, the head of a 

decacorn gaming empire, the EU Commis-

sioner for Competition, a forensic scientist, 

the founders of Wikipedia and Skype, a 

Formula One Champion, Facebook’s head 

of counterterrorism and the Mayor of London (pictured) 

walk into a conference centre… sounds like the beginning 

of a long-winded gag, the punchline of which would,

inevitably, be a complex formula.

In fact, it’s just a selection of the 90-plus inspirational 

speakers we were delighted to welcome onstage at WIRED 

Live, our annual two-day festival, in early November. The 

team decided to reset the event this year, maintaining a 

deep bench of keynote speakers – from Firuzeh Mahmoudi, 

the executive director of human-rights startup United4Iran, 

to Eleanor Stride, a professor of engineering science at the 

University of Oxford; Matt Brittin, who leads Google in EMEA 

to Whitney Wolfe Herd, the founder of Bumble; Herman 

Narula, the co-founder of Improbable to Joy Buolamwini, 

founder of the Algorithmic Justice League – while expanding 

its scope with a second stage where delegates were able to 

enjoy fireside chats and Q&As with speakers.

We also developed the celebrated Test Lab – curated by 

our product editor Jeremy White – to give more space to 

innovative technology that delegates can get hands-on 

with. And there was more: a bookshop curated by our friends 

at Libreria; a screening room with a series of short films; a 

networking area with furniture from IKEA; a WIRED cocktail 

and – as we were in east London – some live pickling. Oh, 

and let’s not forget an extremely noisy demonstration by 

Richard Browning, the oil trader turned inventor who rose 

through a void in the building to hover before the audience 

in his self-designed Iron Man suit. It’s the type of challenge 

we like to give our insurers. Browning’s demo was repeated 

the following day at Next Generation, our event for 12- to 

18-year-olds, which hosted an enthusiastic group of young 

people attending talks and participating in workshops.

November has been quite a month for WIRED: a week after 

our events, our acting commissioning editor Matt Burgess 

published a piece of first-class reporting – the first incon-

trovertible evidence that Twitter accounts linked to Russia 

attempted to influence opinion around the referendum, 

which was picked up by news sources around the world 

and was part of a speech that the prime minister gave at 

the Lord Mayor’s Banquet. The same week, we published 

The WIRED World in 2018, our annual trends report that 

offers perspectives from our network – from Sir Martin 

Sorrell to Mustafa Suleyman – on the ideas and innova-

tions that will be significant in the upcoming year. The best 

part of all this? There’s plenty more to report on. See you in 

2018 for the freshest takes on how the world is changing.

Greg Williams

Editor

BSME Editor of the Year, Technology 2017 • PPA Designer of the Year, Consumer 2017 • BSME Art Team of the Year 2017 • BSME Print Writer of the Year 2017 • 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 • 
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MARINE LIFE  
IS ON THE LINE
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Captured here are 4,000 

fish, from 40 species, 

all caught at Chinese 

fishing ports. The three 

largest ones in the centre 

represent the most 

popular marine species  

in China, the yellow 

croaker. Surrounding 

these are the fish used 

to feed them. To breed 

one kilo of yellow croaker, 

farmers have to feed 

them 7.15kg of the smaller 

species, causing havoc  

with the ecosystem. 

China’s total marine 

catch allowance is eight  

to nine million metric 

tonnes each year. However, 

in 2015 this reached 13.14 

million metric tonnes. Most 

of these fish are caught to 

feed commercial breeds  

such as the croaker. 

The visualisation 

was commissioned by 

Greenpeace China as part 

of a campaign to highlight 

the effects of overfishing. 

In China, it received more 

than a million views and 

sparked debate on social 

media. “We also received 

queries from experts,” says 

Zhou Wei from Greenpeace. 

The organisation 

has since discussed 

the issue with China’s 

marine-management 

departments. “These are 

positive signals that we 

are making progress,” 

Zhou adds. Eleanor Peake 

greenpeace.org.uk

O  The yellow croaker was 

chosen for Greenpeace’s 

visualisation due to its 

severely depleted stocks
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Sarah Teichmann is creating 
an atlas of human building 
blocks – all 37 trillion of them

the body 
mapper B I O L O G Y

h e  h u m a n  b o d y 

contains more than

37 trillion cells – and 

S a ra h  Te i c h m a n n 

wants to map them all. 

She’s the pioneer behind the Human 

Cell Atlas, an international bid to build 

a 3D map of all our cells. A catalogue of 

these foundational units of life would 

give researchers unparalleled power to 

understand and treat human disease 

– “laying a foundation for a new era of 

precision medicine”, says Teichmann 

(pictured), head of cellular genetics at 

the Sanger Institute in Cambridge, UK. 

Since its October 2016 launch, 19 

international scientific institutions 

and 500 scientists have joined the 

Atlas, collaborating to map the body’s 

cells, organ by organ. They’re seeking 

an initial 20 global donors for each 

tissue type, with research falling into 

five main areas, including the brain, 

the immune system and cancer. But 

the idea for the Atlas really took 

root in 2009, when Teichmann, who 

studies immune T-cells, recognised 

the potential of an emerging technique 

called single-cell genomics. This allows 

researchers to study genetic differ-

ences between cells for the first time. 

For decades, the scientific canon 

held that the body contained just 200 

cell types. The new technique showed 

that there were hundreds more. 

“There are so many cell types and 

cell states that we didn’t know about, 

popping up unexpectedly when we 

use this technology,” says Teichmann, 

who co-founded the Single Cell 

Genomics Centre in Cambridge in 

2012 to develop its applications. “It 

became clear that we could one day 

think about sampling all the cells in an 

organism as complex as the human.” 

To do that, Teichmann needed help. 

So in early 2016, she contacted Aviv 

Regev, a computational biologist at 

MIT and Harvard’s Broad Institute to 

gauge her interest. “She became my 

partner in crime,” says Teichmann – 

and together, they founded the Atlas. 

Although single-cell genomics was 

T
the catalyst, the project had a larger 

goal. “It’s not just about under-

standing single cells,” Teichmann 

says. “The Atlas also has the ambition 

of mapping them within tissues.”

Emerging imaging techniques 

can take 2D tissue sections and trace 

their molecular profile, allowing 

researchers to “stack [them] to recon-

struct 3D architectures”, as Teichmann 

puts it. By building detailed tissue 

profiles, scientists can then see 

exactly how cells interact, how they 

function when they’re healthy – and 

what changes when they’re not. At 

this resolution researchers could, for 

instance, identify how specific cancer 

cells interact to target them precisely 

with drugs, or understand how 

individual immune cells malfunction 

in infectious disease.

Next, the Atlas will create a digital 

platform, with funding from the Chan 

Zuckerberg Initiative, to store the 

terabytes of data that will emerge 

from the labs. Ultimately, everything 

the Atlas contains will be open source 

to accelerate the development of new 

therapies and treatments, Teichmann 

says. “It’s going to be a treasure trove 

of discovery.” A map like no other. 

Emma Bryce humancellatlas.org
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here’s a place online 

where UK residents 

go to confess their 

fears: faulty goods, 

debt, unemployment, 

migration, relationships, legal 

troubles. This place is the search 

bar of the Citizens Advice website. 

To the staff of the charity, the 

450,000-plus annual  entries 

provide an ongoing insight into  

the nation’s day-to-day apprehen-

sions. “We know what the most 

common worries are at 11pm on a 

Sunday and what people were most 

concerned about in the last month,” 

says Laura Bunt, chief digital  

officer at Citizens Advice. 

Since Citizens Advice began 

tracking search entries three years 

ago, the most common questions on 

the site have almost always been 

about debt, benefits and housing. 

There are seasonal changes: every 

year, in January, there’s a spike in 

people searching for help with 

debt. But from month to month 

the same patterns recur with 

distressing regularity. “They are 

often connected,” Bunt explains. 

“We regularly see situations where 

someone’s housing situation  

h a s  p u s h e d  t h e m  i n t o  d e b t  

or where changes in income have 

had wider consequences.” 

The other big source of anxiety is 

government policy. After the vote to 

leave the EU in June 2016, there was 

a surge in queries about residency 

status and employment rights. 

Now that Universal Credit is being 

rolled out, searches for the term  

are up 200 per cent since 2015. 

W I R E D  t r a c k s  t h e  s e a r c h 

keywords quarter by quarter.  

RM citizensadvice.org.uk
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trends
An analysis of searches on the  
Citizens Advice website reveals  
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the disarming bomb bot

S E C U R I T Y

O  The T7 comes 

with an array of

attachments 

including tools 

and sensors

O  Its arm has a 

horizontal reach 

of 2,200mm,

and 3,099mm of 

vertical reach

O  A skid steer track 

system means it 

can climb stairs 

and slopes of 

more than 40°

Working in perilous situations where every second counts,  
the T7 robot can disable explosive devices in super-fast time

T
rundling at a modest 6.5kph, these yellow robots have 

an important mission: bomb disposal. In September, the 

Ministry of Defence signed a £55 million contract with 

Florida-based Harris Robotics for 56 of its T7 robots. 

From autumn 2018, they will be stored on these shores, in 

Brighton, ready to be transported to wherever they are needed. 

Until recently, most bomb-disposal robots operating in the UK were likely 

to be Wheelbarrows. These American-made models have dominated the 

Explosive Ordnance Disposal (EOD) market since 1972, but despite their 

sturdy efficiency, they were often slow and hard to handle. “Popular models 

like the Wheelbarrow Mark 8s were all made years ago and their technology 

is now obsolete,” says Paul Bosscher, chief engineer at Harris Robotics. So, 

Harris designed the T7. Like most traditional bomb-disposal bots, the T7 

is radio controlled. What makes it advanced, Bosscher says, is the sensi-

tivity of its controller, which vibrates 

much more receptively. This means 

the operator can feel the movement 

of the robot as if they are unpicking 

the bomb’s fuses themselves. “This 

style of control has been investigated 

in the past but it has never left the 

university laboratory,” he says. 

Harris constructed the T7 in a lab, 

but making it work in the field was a 

different challenge. “We had to make 

sure the interfaces we installed could 

survive the harsh environments the 

T7s would experience and ensure 

communication from the controller 

to the robot would be consistent,” 

Bosscher says. Even a one-second 

delay in response could prove fatal. 

Now, the T7 can disarm a bomb 20 

per cent faster than the previous 

bomb-disposal robots.

However, for the T7 to have the 

lifespan of the Wheelbarrow Mark 8, 

it has to be adaptable. “We needed to 

make sure that it stays cutting-edge 

ten years down the line, so we gave 

it open architecture,” says Bosscher. 

To achieve this, new interfaces can be 

installed into the top of the machine 

without having to disassemble it, 

meaning the robots can work commer-

cially to clean up hazardous waste 

or complete surveillance tasks for 

the secret services. “The T7 is a 

milestone.” Eleanor Peake harris.com



should you   
 launch an ico?
Cryptocurrency crowdfunding is big 
news (and big money). Akram Hussein 
assesses your options and pitfalls

Iced coffee  

Oreo. The next 

Android OS

Initial  

Coin  

Offering

Sounds tasty,  

but wrong 

industry

Got a  

business  

plan?

Worked great for 

the underpants 

gnomes

Nope :(

1. ICO;  2. Collect 

tokens;  3.…;   

4. Profit

The VCs  

didn’t  

get it

Yeah, but 

isn’t the ban 

temporary?

NOPE

Hope you look 

good in an 

orange jumpsuit

Are you in China?

Better  

re-work  

your idea

Got any  

working  

code?

All the money  

will get lost  

in a bug

Seriously?  

Ours has real 

maths in it

Yup... Ethereum 

tutorial. Ctrl-C 

and Ctrl-V, baby

KYC, AML,  

Years in the 

making...

Capped with  

a Swiss 

Foundation

Uncapped

Paris Hilton and 

Floyd Mayweather 

are in town

What funding 

model are  

you using?

Yeah, but  

who’s  

checking?

How will  

you  

promote?

What colour  

is your  

Lambo?

Our code  

speaks  

for itself

Our test-net  

is up   

and running

Does your pitch 

deck say “Not for 

US investors”?

START

What is an ICO?

Decentralisation 

will reduce costs. 

We take a fee

Yeah, comes in 

multiple sizes 

too. A3, A4, A5...

Have you  

written a  

white paper?

You can  

buy one  

of those, right?

PROBABLY

Are you Satoshi 

Nakamoto?
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Deeper bass, more
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Bespoke sound modes for 

entertainment, cinema and sport.

 exclusively for Sky customers
£799 if you’re not already with us

“An impressive all-in-one speaker”

Sky Q TV subscription £20-£80 per month. Set-up costs may apply. 18-month minimum terms. All Sky Q kit (this excludes Sky Soundbox) is loaned to you at no cost and must be returned at the end of your 
relevant subscription. Prices may go up during your contract. Exclusive Sky Q Sound: Requires Sky Q box, Sky TV subscription, HD TV and Sky Soundbox. Content depends on subscription.

Order today, search ‘Skyy SSoouundddbboox’ or call 088844455 44000333 2228887777



big change is coming 

to banking  in  the 

UK. Not Brexit, but 

open banking,  the 

government directive 

that forces the largest UK banks to let 

current-account holders show third 

parties how they’ve been using their 

money. Will this ruling break banks’ 

stranglehold on the market? What 

will startups do with the data once it’s 

released? To find out, WIRED spoke to 

Imran Gulamhuseinwala (pictured), 

head of fintech at financial services 

organisation EY and implementation 

trustee of Open Banking Limited, the 

non-profit responsible for putting the 

system together before it goes live on 

January 13. RM openbanking.org.uk

WIRED: What are the problems that 

open banking is designed to solve?

Imran Gulamhuseinwala: The same 

problems the Competition & Markets 

Authority is looking at when it comes 

to banks. People are paying too much 

for their overdrafts; money is sat 

in current accounts not earning 

interest; there’s not enough switching. 

Although it happens to fix that narrow 

set of problems, what it does is enable 

a whole bunch of things that people 

haven’t even heard about yet. The 

revolution that we’ve had in the last 

few years is a recognition that data 

is valuable – to the consumer, to the 

companies that own it and to the firms 

that apply their algorithms to it. > 
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your current 
account’s 
data disruptor 
Innovation expert Imran Gulamhuseinwala 
on why we will soon have the freedom  
to treat finance just like any other utility 

F I N T E C H A



How does it open up banks’ data?

We’re trying to build a standard API 

everyone conforms to. This means 

that if you’re a fintech entrepreneur, 

and you want to connect with all 

the banks in the UK, it’s one set of  

APIs and boom – they’re all available 

to you. That’s fantastically powerful. 

In order to access it, you have to 

become a  regulated  entity. The  

regulations aren’t particularly 

onerous but you are either an account 

information services provider or a 

payment initiation service provider. 

The Financial Conduct Authority is 

now taking applications.

What will startups be able to do 

with the data?

The classic example is, at the moment 

there are tools that allow people to 

better understand their financial 

situation, to look at their own 

budgets and aggregate information 

from different accounts. About two 

million people in the UK use them but 

they have to give up their passwords 

to do so. So they really care about it. 

In open banking, that two million 

could become 20 million. But it’s 

still people just learning more about 

their finances: a financial dashboard. 

Open banking also enables payment 

direct from accounts, so now could 

you turn that into a personal financial 

assistant? A service – and it may 

be powered by AI – that sits in the 

background and monitors everything 

that you’re doing on a day-to-day 

basis and then tells you, “You’re on 

the wrong credit card, you should 

switch.” Then moving is a click away, 

as opposed to a weekend of admin.

Is it safe?

We have got some of the best security 

people in the country working on 

this stuff, both within Open Banking 

Limited, where we hold no customer 

data whatsoever, and then on the bank 

side. They’ve got great security teams 

and they’re scrutinising what we’re 

building. Neither us, nor the fintechs, 

ever hold the customer’s password. 

The password is only ever accessed 

by the bank and the customer. 

Isn’t open banking making the 

banks pay for their own demise?

There are banks that embrace it and 

banks that don’t. For the ones that do, 

this creates more opportunity than 

it does threat. A portion of what the 

banks do today will become more 

commoditised, like plumbing. But the 

banks themselves need to be thinking 

about those additional services they 

can construct on top that actually 

makes use of the data. The irony of 

all this was that the banks not only 

don’t really allow the customer to use 

and access data, but they’re not using 

it themselves, outside of a few small 

cases. So they need to rebuild and 

rethink exactly what they’re doing. 

Could this approach be extended to 

other sectors?

I think it’s right to view the core of 

financial services as a utility. There 

are a lot of fun things that you can 

do on top, but at its core it is a utility 

and it has a lot in common with  

other utilities. So in my mind there 

is no reason why this couldn’t be 

rolled out into the mobile phone 

and telco space, why it couldn’t be  

rolled out into energy, water and, to 

some extent, into transport as well.

‘ The irony is that the banks not only 

don’t allow customers to access data, 

but they’re not using it themselves’
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Early 
adopters

“The Xbox Live Creators Program  

is a huge step for developers trying 

to break into the console market.  

It’s been difficult for indies to publish 

console games because you needed  

to have a £1,900 Xbox or PlayStation 

dev kit. With this new programme,  

your Xbox at home will do.” EP

“Simple Habit is a five-minute 

meditation app for busy people –  

it’s like Spotify for meditation. I use 

it when I feel stressed or need a little 

focus. It’s got a great selection of 

teachers so you can find out which 

style and voice works best for you.”

“I use codedoodl.es, a Chrome 

extension that loads a new piece of 

algorithmic art whenever you open a 

tab. It’s like a creative-code gallery.  

This medium – in which an artist codes 

a visual composition that changes  

with a click – is incredible eye candy.” 

LOUISE LEOLIN

Co-founder,  

DinoByte Labs

ELIN ELKEHAG

CEO and founder, 

Stilla Inc

ALEX KLEIN

CEO and co-founder, 

Kano Computing

F I N T E C H
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let’s engineer a 
better education
We need to cultivate the seeds of creativity, 
using an inventive approach to training

O P I N I O N

he world’s most advanced 

companies are busy creating 

our future, but they are entirely 

reliant on highly skilled minds 

to get us there. To continue this 

advancement – and to compete in the global 

race to commercialise and export valuable 

intellectual property – we need to address the 

engineering shortage which is threatening 

science, technology and engineering. 

Britain has historically shown itself to 

be woefully ill-equipped to train engineers: 

particularly in the STEM subjects which will 

be so critical to our economy post-Brexit. In 

engineering alone, there is a 69,000 shortfall 

entering the engineering profession every year, 

compelling inventive companies to choose 

between researching and developing technol-

ogies in this country, or, as they are forced to do, 

go elsewhere to find the talent so badly needed.

Education needs to change: our esteemed 

institutions are churning out many graduates 

with impractical degrees; 65 per cent of 

children entering primary school today will 

end up working in roles that don’t yet exist. Yet 

education is increasingly an expensive choice 

with uncertain outcomes. Understandably, 

students are beginning to question the value 

of education, particularly when they have to 

pay fees of £9,250 per year for as little as four 

hours of teaching time a week.

Fortunately, change is coming. Jo Johnson, 

the universities minister, has spotted the 

problem, and understands it is companies 

T

that are experimenting, investing 

and developing to create the next 

generation of artificial intelligence, 

robotics, connected products and 

integrated hardware and software. 

The new Higher Education and 

Research Act means the companies 

and engineers that are investing 

in  and  develop ing  the future 

are now in a position to educate  

the next generation, inspiring  

them for the new world  we are 

creating. At Dyson, we are seizing 

this opportunity with both hands.

The Dyson Institute of Engineering 

and Technology opened its doors in 

September 2017. I have employed 33 

of the brightest young minds in this 

country to work and study full-time 

at Dyson. These bright and ambitious 

undergraduate engineers will work 

towards a Russell-Group engineering 

degree and gain real-world experience 

working on live projects. All while 

being mentored by living, breathing, 

world-leading  engineers. They  

will earn a good salary and graduate 

free from debt.  A  thoroughly  

re-engineered learning experience. 

Dyson has filed  almost 9,000 

patents to date, more than any UK 

university technology transfer 

office, so it doesn’t take an academic 

to realise that this inventiveness 

could be put to good use inspiring 

and educating future prolific patent 

filers. These capable young engineers 

will be developing new technology 

alongside world-leading engineering 

practitioners, creating real products 

that end up in real homes – doing 

their academic work alongside  

their engineering projects.

And we already know that a new 

approach to engineering education 

can attract a new kind of engineer: 

one third of our first intake are 

women, in an industry where only 

nine per cent of UK engineers are 

female, and we hope this balance will 

improve further. The Dyson School at 

Imperial College London, where we 

helped shape the curriculum, has in 

2017 accepted more women than men. 

These are bright, inventive students, 

raring to go. One student has built a 

moving, responsive flight simulator 

at her school, another already runs 

his own business designing and 

manufacturing camping equipment. 

By cultivating the seeds of curiosity 

and creativity now, we are investing 

in a future full of potential. And, 

I believe, these ripples in higher 

education will create a wave of far 

more exciting progress. Dyson will 

have the bright, nimble minds to 

create better engineers and the 

capability to design better products. 

The undergraduates will have the 

opportunity to learn by doing, to find 

their own solutions, much as I did when 

I was mentored by the late inventor 

and founder of Rotork, Jeremy Fry. He 

inspired me to begin this lifetime of  

engineering: I hope now to set others 

along the same rewarding path.

James Dyson 

is the founder  

of Dyson
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beijing’s peak district
Ma Yansong’s well-rounded design for the Chaoyang  
Park Plaza began with a freehand drawing of mountains 

I
t might look like an 

a l i e n  s p a c e s h i p  h a s 

landed, but according 

to architect Ma Yansong, 

the towering Chaoyang 

Park Plaza is inspired by classical 

Chinese landscape painting. “Like 

the natural  elements found  in 

these ancient artworks, you see  

the mountains reflected  in the  

design of the two towers, the valley 

represented by the space between 

them and the creek defined by the 

small rocks that are the low-rise 

buildings to the north,” says Beijing-

based Ma, an architect protégé of 

Zaha Hadid. “The dark colour and 

free-form lines made by hand have 

the aesthetic resonance of an ink 

landscape painting.”

Located on the southern edge 

of  Chaoyang  Park in Beijing ’s 

centra l  business d istrict,  the 

120,000-square-metre complex of 

skyscrapers, office blocks and public 

spaces centres on two skyscrapers 

detailed with deeply grooved curved 

fins. The buildings are separated by 

a wide gap, which swoops down to 

the 17-metre-high glass lobby.

The sharp  edges between the 

building’s curves also function 

as ventilation shafts – drawing 

fresh, cool air across the pools of 

water surrounding the two struc-

tures, and filtering it through each 

floor. “The water that surrounds 

the towers has two purposes,” Ma 

explains. “Conceptually, it makes 

the buildings appear as if they are 

going into infinity, because they 

are reflected in the water and their 

base is not visible. The abundance 

of water also helps to cool the air down for those working in the building during the 

summer months. It’s an energy-efficient solution for natural ventilation.”

Starting with a free-hand drawing of mountains, Ma quickly sketched simple, 

buildable shapes and lines. He then had to realise this object as a seamless, smooth 

surface. The firm used cold-bent (a low-energy method of bending thin glass at ambient 

temperatures) single curved glass and faceted flat glass to give the impression that 

the Chaoyang Park Plaza is rising naturally out of the ground.

“It’s important to conduct these types of experiments in China, where much of the devel-

opment follows the old-school, modernist typology of constructing boxes,” Ma argues. 

“Since the Beijing Olympics in 2008, our office has been discussing how we can make archi-

tecture more human and at one with nature. We need to ask ourselves, what legacy do we 

want to leave behind on humankind’s urban culture?” Stephen Armstrong i-mad.com

Right: Natural 

elements such 

as trees and 

lakes surround 

the buildings, so 

that the entire 

area resembles a 

mountain valley

A R C H I T E C T U R E
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orget chatty voice 

assistants;  at least 

for today, augmented 

reality is the smart-

phone’s heir apparent. 

There’s just one problem: the 

hardware isn’t ready, so current AR 

means either holding a phone in 

front of your face or wearing goggles 

with such a narrow rectangular field 

of view that it’s like peering at the 

world from inside a postbox. This 

second issue is something Jamieson 

Christmas believes he can solve. “This 

is where the marrying of AR and our 

technology really comes in,” he says.

Christmas, 43, is in a cluttered 

laboratory at AR  helmet-maker 

DAQRI’s Milton Keynes research 

facility, where he works as chief 

technology officer. Next to him, a small 

screen shows a road as it appears to 

a driver. As the car advances, direc-

tions pop up, apparently on top of 

junctions, as if they are appearing 

in the road itself. The device making 

this happen is the laser holographic 

unit Christmas developed during a 

University of Cambridge PhD, while 

working full time as chief UK engineer 

of Japanese electronics manufacturer 

Alps. Rather than traditional backlit 

fixing ar’s hardware problem
DAQRI’s Jamieson Christmas is creating a new way of seeing with goggles

displays which use pixels to push out light, it reconstructs 

images by steering existing light energy into the right shape, 

a technique known as phase-only holography. But the real 

advance is the complex mathematical algorithms that dictate 

how the light is shaped. These work without a lens, so the 

field of view can stretch across a windscreen.

After leaving Cambridge in 2009, Christmas teamed up 

with fellow Alps executive Peter Woodland to found a startup, 

which they named Two Trees Photonics. In March 2016 the 

LA-based DAQRI acquired Two Trees for an undisclosed sum. 

“It was substantive.” says DAQRI founder Brian Mullins. “But 

it was the best investment we’ve made.”

Now, by combining holographics with DAQRI’s computer-

vision technology, which maps the world in real time, 

Christmas can begin to attach digital items to objects in the 

real world. He points to one: “You can see a speed indication 

floating halfway between here and the hedgerows.” It’s 

blurry, but the impression of distance is unmistakable. 

Holography doesn’t take AR out of the postbox. But, perhaps, 

it shows a way it could happen. RM daqri.com

F

apps 
of the 
month 

_

Peanut

This meet-up service for 

new mums uses Tinder-

style swiping to help 

introduce like-minded 

friends. iOS & Android, 

free peanut-app.io

_

Bean&Gone

Made for families to play 

together, kids create Bean 

characters before an 

interactive story unfolds. 

iOS & Android, free 

beanandgone.land

_

Sky Guide AR

Use iOS 11’s AR feature to 

discover astronomy. Just 

hold the app to the sky 

and the constellations are 

highlighted. iOS, £2.99 

fifthstarlabs.com

_

Jeremy Renner

This app pulls the actor’s 

social-media posts into 

one handy place for his 

stans. And bizarrely, it’s 

X-rated… iOS & Android,  

free escapex.com EP

W E I R D

W I R E D

P
H

O
T

O
G

R
A

P
H

Y
: 

S
P

E
N

C
E

R
 L

O
W

E
L

L





how to capture 80 million specimens 

T O O L K I T

ondon’s Natural History Museum is digitising its specimens – all 80 million of them. “We need to record them to 

create data in aggregate,” says Vince Smith, the museum’s head of informatics. With the collection including everything 

from a blue whale skeleton to Martian meteorites, progress is understandably slow: since the project started in 2014, 

the museum has only digitised 4.5 per cent of the collection. Undeterred, the 11-person digital collections team has set 

its sights on recording 20 million specimens in the next few years with specially developed kit and software.

Most of the items in the museum’s 300-year-old collection have between three and six handwritten labels pinned to them, 

describing each artefact’s details. Previously, scientists would need to take the pins off the specimens and transcribe the infor-

mation online by hand, a time-consuming task that could damage the delicate objects. In 2006, Smith calculated it would take 

around 1,500 years to manually digitise the huge range of specimens in the collection. So, in 2014, the museum team decided 

to do it in bulk. “We wrote software to help recognise each specimen when you photograph them in a group,” Smith explains.  

The museum now uses six DSLR cameras to process up to 200 items at a time. WIRED watches it at work. EP data.nhm.ac.uk

L

The Natural History Museum is speeding up its mammoth digitising task – using LEGO and crowdsourcing

3

2

1
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Shooting 

Items in the 

Herbarium 

collection are 

preserved in 

tightly bound 

books, which 

makes them 

easier to 

photograph.  

This adjustable 

cradle prevents 

the fragile book 

from being 

stretched too 

much at the 

spine, while 

collapsible LEGO 

arms mimic the 

directional pull of 

a human hand.

4

Labelling 

Up to 200 

drawer-mounted 

insects or plants 

are placed in front 

of six DSLR 

cameras at a time 

and shot. The 

images are then 

stitched together 

to create a label 

which is uploaded 

to a website for 

volunteers to 

transcribe. Data 

is then released 

through the 

Museums Data 

Portal, where it 

can be accessed 

for free. 

2

Microscopy

This X-ray 

microscope 

produces 3D 

images of the 

internal structure 

of certain 

specimens with a 

resolution of up to 

700 nanometres. 

Samples are 

placed on LEGO 

mounts on a 

conveyor belt and 

then X-rayed. 

Reconstructing 

the projections 

gives the digital 

team a 3D view  

of the sample’s 

structure. 

4

1 

Storage

Specimens are 

stored in drawers 

in the museum’s 

basement. The 

room is kept at 

around 16°C in 

order to keep  

the items from 

becoming too 

warm and fragile. 

They are 

organised by 

species, each 

with a reference 

number and 

written labels 

referencing 

comments 

collected over 

the years.



@CNILuxury @SuzyMenkesVogue

DRINKS SPONSORHOST PARTNER

18-19 APRIL, PÁTIO DA GALÉ, LISBON, PORTUGAL
The Premier Event for Luxury Business and Creative Leaders 

Hosted by Suzy Menkes, International Vogue Editor

VIEW FULL SPEAKER LIST 
AND PURCHASE TICKETS  

AT CNILUXURY.COM
Join 500 of the fashion and luxury 
industry’s top names, including:

Paula Amorim  
Owner and Chairman, 

Amorim Luxury

Maria Grazia Chiuri 
Artistic Director,  
Christian Dior

Federico Marchetti 
CEO, YOOX  

NET-A-PORTER Group

Marta Marques  
& Paulo Almeida, 

Founders,  
Marques’Almeida

Gabriela Hearst

Christian LouboutinAlexandre Arnault  
Co-CEO, Rimowa

Philipp Plein

Johnny Coca  
Creative Director, 

Mulberry

Claus-Dietrich Lahrs 
CEO, Bottega Veneta

Sabine Getty

Giambattista Valli

EVENT SPONSORS
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Connected districts, built using inhabitants’ 
data, are Silicon Valley’s next big disruption

O P I N I O N

 alphabet’s now 
building cities

ost people would probably 

draw a blank when asked to 

explain the phrase “building a 

city from the internet up”. But 

get used to the idea, because 

this is exactly what Google’s parent company 

Alphabet is attempting. In October 2016, 

Sidewalk Labs, Alphabet’s urban innovation unit, 

announced plans to transform 16 American 

conurbations into tech-enabled smart cities.  

A year down the line, and a huge project is in  

the offing after Sidewalk Labs signed a deal  

with the city of Toronto to develop 332 hectares 

of waterfront land into a connected district.

Reaction to the plans has some questions. 

First and foremost: what does “from the 

internet up” even mean? Details of the Toronto 

project are pretty scarce, but Sidewalk Labs’ 

manifesto around “building a district” helps 

to clarify. It is founded on a system of 

“ubiquitous connectivity”, something Sidewalk 

Labs is already rolling out through free gigabit 

Wi-Fi in New York City. The idea is 

that once people can connect to the 

grid, the data about their behaviour 

will allow future cities to be built on 

a solid base of evidence about its 

inhabitants. One that should help 

ensure the urban planning and devel-

opment is right first time.

A second question concerns 

practicalities. Is this a realistic 

proposition and, if so, what does it 

mean for the future of design, 

planning and construction? Many 

developers, investors and designers 

will be keeping a close eye on how 

the Toronto scheme plays out  

over the coming years. Rolling  

such a grand plan out into existing 

global metropolises will require 

displacement,  disruption and 

tackling complicated urban planning 

conundrums. It is perhaps telling 

that Sidewalk Labs has not yet 

proposed how this would work in 

practice. This is a tough gig, even for 

a company such as Alphabet which 

has access to the cash and software 

systems and platforms required to 

make a go of almost anything.

But let’s not write this off as 

another example of Silicon Valley 

hype. After all, these companies 

aren’t coming to this cold. Most of 

them now have vast property 

portfolios, which they are managing 

with their own software systems.  

Now they are taking the next steps. 

In July 2017, Facebook announced it 

would build a 1,500-unit social 

housing scheme at Menlo Park in 

Silicon Valley. French billionaire 

Xavier Niel’s Paris startup hub Station 

F is set to launch a 100-apartment 

co-living space in 2018 to house 600 

of its entrepreneurs. 

On the off ice side,  WeWork 

announced it had raised $760 million 

(£562m) to focus on designing and 

developing its own buildings. And 

with Norman Foster, the architect 

behind Apple’s new $5 billion 

California HQ, saying he would prefer 

to work with entrepreneurs rather 

than developers – “as a rule devel-

opers just follow the market while 

entrepreneurs and enlightened 

individuals lead it” – it is clear we 

could be looking at a restructuring 

of the property industry value chain.

Brandon Weber, chief product 

officer of software-based leasing 

platform VTS, believes this could be 

just the start. “It is not far-fetched 

to imagine a Google or Facebook 

saying, ‘The real-estate sector is a 

massive aggregation of data, let’s 

commercialise it. Let’s go and build 

ten million square feet of property 

and see what happens,’” he says. 

“From there, they could easily 

become slick, efficient developers  

in their own right and they could 

dominate the market the way Apple 

did with cell phones. We could  

be looking back on where we are 

today saying, ‘Remember when  

there were all these old-school 

companies developing buildings? 

How weird was that?’”

It is now up to the bricks-and-

mortar developers to step up to  

the plate and reclaim their role by 

accepting technological advances 

and embracing change. That’s a scary 

business: and when those bets  

are millions of pounds worth of 

property investments, then the 

stakes become very high indeed. But 

the biggest risk of all is refusing to 

adapt – choosing instead to stay  

put and wait for the inevitable, and  

far scarier, alternative: irrelevance.

Emily Wright 

is features and  

global editor of 

Estates Gazette

M
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MB&F Octopod

Using contemporary design 

but filled with traditional 

horology, the Octopod table 

clock is made of stainless 

steel and plated brass. 

Conceived by MB&F and 

manufactured by Swiss 

clock maker L’Epée 1839, the 

design was inspired by the 

traditional marine compass. 

With eight articulated legs 

that can be locked to either 

stand or crouch, the Octopod 

is available in three limited 

editions of 50 pieces, each  

in black, blue and silver.

£26,975 mbandf.com
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�The QUAD PA-One’s 

protective mesh 

cage keeps prying 

fingers away from 

the amplifier’s inner 

mechanisms

Underneath the 

volume-control dial 

is a sliding  

lever that manages 

the machine’s 

channel balance

� Three illuminated 

buttons on 

the front offer 

input selections 

including USB and 

TosLink Optical

A U D I O

� � � � _  G E A R  _  P E R S O N A L  B A S S  



Pro-Ject Head Box DS2 B

Pro-Ject is the world’s 

largest turntable 

manufacturer and a 

specialist in affordable 

electronics. The best 

buy in our round-up, the 

Head Box DS2 B drives 

both conventional and 

balanced headphones. 

The buttons on the right 

provide three different 

current settings to  

match any headphone 

type, as well as four 

gain settings for high-

impedance headphones 

or sensitive in-ear 

monitors. The device 

accepts a balanced  

and a single-ended 

source, and also has a 

bypass output, enabling 

it to feed a recorder or 

preamp. Sound is  

punchy, detailed and 

surprisingly gutsy –  

a head-banger’s  

delight. 7/10 £520 

project-audio.com

Usability Four gain 

settings for perfect  

level adjustments

Settings Three current 

levels to match any 

headphones 

Dimensions 206mm x 

71mm x 218mm

Design Wooden side-

panels in silver/walnut or 

black/eucalyptusW
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Unison Research SH

One for hardcore tube purists, but with a twist: although the Unison 

Research SH is a Single-Ended Class A all-valve design, it has a USB 

input for a feed from digital sources. This is asynchronous, compliant 

to USB 2.0 Audio Class, and accepts PCM up to 384kHz and DSD up 

to 128x. That said, the SH is minimalist and can drive two sets of 

headphones. Tech spec aside, the sound is pleasingly warm and 

“analogue-y”. 8/10 £1,250 unisonresearch.com 

Usability Simple controls. Designed to be used with traditional analogue 

sources and computers Settings High or low sensitivity options. 

Supports 32-bit resolution Dimensions 225mm x 126mm x 322mm 

Design Striking finish in either black or cherry wood. Wood trim on 

remote control matches corresponding hi-fi component 

WIRED pimped its personal audio with these amplifiers. Which had the most boom for their buck?

Test_ headphone amps

QUAD PA-One

Rocking the old-school 

exposed valves, the 

QUAD PA-One is a 

headphone amp that 

also packs in a full-

function pre-amplifier 

and DAC from one of the 

UK’s most revered audio 

brands. This means it 

can serve as the heart 

of a full system, with 

the addition of an amp 

and speakers such as 

QUAD’s compact S-1. The 

most self-contained of 

the units, its all-valve 

topology produces a rich 

sound for vinyl lovers 

(though be warned – this 

doesn’t include a phono 

stage). It drove all three 

headphones with ease, 

sounding particularly 

good with Audeze LCD-X.

8/10 £ 1,199 quad-hifi.co.uk

Usability Versatile and 

user friendly. Drives  

two sets of headphones  

via 6.35mm sockets

Settings A choice of 

high or low impedance. 

Balanced XLR and RCA 

single-ended. Coaxial, 

optical and USB inputs

Dimensions 180mm x 

284.5mm x 163.5mm 

(requires desk space)

Design Lancaster grey 

colour scheme with an 

attractive matt finish 

FOR YOUR LISTENING PLEASURE 

Sounds emerging from smart devices need help if they’re to feed superior 

headphones. If you’ve invested in aftermarket on-, over- or in-ear cans with 

aspirations to audiophile credibility, you’ll learn these need both power and 

sound quality that simply aren’t available from portable devices. WIRED has 

chosen five amps, ranging from £520 to £6,000. Each has been designed 

primarily for use with headphones, as opposed to being a full-function DAC or 

pre-amplifier intended to drive a hi-fi system – but doing double-duty can be a 

feature. All have one common goal: to take headphone audio to the next level. 
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The Memento Mori’s 

CNC-milled base 

encloses the power 

supply to keep 

interference from its 

low-level signal stages

Musical Fidelity MX-HPA 

Fully Balanced 

Headphone Amplifier

With build quality and 

finish that belie its 

relatively low price, the 

MX-HPA is the dream

entry-level model for 

those who own fully 

balanced headphones 

and sources. This is a 

more recent phenomenon 

for cans, applicable 

mainly to high-end 

models, and is still 

obscure enough to be 

filed under “Who cares?” 

– the vast majority of

headphones use a single 

stereo jack. Musical 

Fidelity’s unit provides 

a balanced input as well 

as a normal RCA phono 

input; its front panel 

allows use of two sets of 

Metaxas Marquis Memento Mori

Coming from a maker of amplifiers and 

speakers that look like alien spacecraft, the 

Marquis Memento Mori is a line-level analogue 

preamp that accepts two line-level sources, 

such as a CD player, and can drive a separate 

amp. The front features a 6.35mm headphone 

socket flanked by the source selector and 

volume control. The skull is made from CNC- 

machined, anodised aluminium and is available in 

ten colours, making it as much a talking point as it 

is for listening. Sound is silky-smooth and detailed, 

with plenty of power for difficult headphone loads. 

The unit can be optimised for a specific set of 

headphones. 9/10 £6,000 metaxas.com

Usability Easy to set up – just connect source 

and mains cable; can also serve as a pre-amp 

Settings Accommodates one set of 

headphones via professional connector 

Dimensions 150mm diameter

Design The skull’s illuminated eyes  

serve as power meters. A pair of red dials 

sit beneath the cheekbones for volume and 

input selection, and the headphone socket 

can be found in the skull’s mouth

A U D I O

normal headphones or 

a balanced set with an 

adaptor. The unit easily 

coped with WIRED’s 

three test pairs, with 

audio sounding rich and 

especially appealing for 

bass fiends. 7/10 £769 

musicalfidelity.com

Usability Balanced 

operation for input and 

headphones, resulting  

in superior sound

Settings Two 

gain positions to 

accommodate high- 

and low-sensitivity 

headphones

Dimensions The most 

compact unit on test, 

at 220mm x 53mm x 

240mm. A good choice if 

space is at a premium

Design Superb 

construction and 

luxurious feel 

HOW WE TESTED

All the headphone amplifiers on test were 

auditioned with music from an iMac using 

Fidelia, iTunes and Audirvana, and CDs via 

the Pro-Ject CD Box DS CD player, either 

line-out or digital output when appropriate. 

Headphones included the 20-ohm Audeze 

LCD-X (£1,499) as an example of a high-end, 

open-back, planar-type purist model; the 

32-ohm Master & Dynamic MW60 for a semi-

open-back model; and the 32-ohm Focal 

Spirit Classic (£239) for a sealed-back type. 

Most modern headphones fall into the low-

impedance category, so it’s unlikely that 

there are many sets these amps won’t drive.
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Created by London-based 

electrical startup Bare 

Conductive, these lamps 

can be made in minutes, 

with no technical experience 

and using nothing more 

than paper and a dab of 

Electric Paint glue. As the 

name suggests, the glue 

is electrically conductive, 

which means it can carry 

a current to light an LED 

or be used as a sensor. 

Choose between Proximity 

Lamp (which uses distance 

sensing), Dimmer or 

Touch designs. £39 

bareconductive.com

Bare 
Conductive 
Electric Paint 
Lamp Kit

I N T E R I O R S
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Can fitness wearables replace humans in the search for peak performance? 

Test_ smart coaches

Altra Torin IQ

These smart running shoes  

from Utah-based running brand 

Altra use razor-thin sensors,  

a tiny battery and a microchip 

embedded into each midsole to 

measure a variety of running- 

form data including pace, distance 

and speed, as well as cadence  

and ground contact. Its Landing 

Zone feature offers a real-time 

reading of whether you are striking 

with the forefoot, mid-foot or heel. 

All of this is turned into on-the-fly 

coaching tips, so that you can 

react mid-run to supposedly 

become a lighter, more efficient 

and balanced runner. The shoes 

monitor how hard each foot strikes 

the ground, giving you a detailed 

analysis of your left-to-right 

balance, which is great for spotting 

weaknesses and potential injury 

triggers. The data received post-

run was more useful than the real-

time coaching feedback, which  

was often too general. The other 

big issue here is that because it 

only comes in one model, it’s only 

ever going to cater for people who 

like this style of running shoe.  

6/10 £165 altrarunning.com

WIRED Good range of running 

insights; left- and right-foot 

tracking; long battery life

TIRED Only one shoe style;  

live coaching is a bit general; 

requires phone to work

Battery life 80-100 hours 

Weight 264g

Wireless app sync? Yes

Lumo Run

The Lumo Run’s single goal is to 

improve your running technique. The 

small, lozenge-shaped device clips 

on to your belt and uses sensors  

to deliver lab-grade, biomechanical 

measurements and real-time tips 

via your headphones. It aims to 

help improve on cadence, braking, 

bounce, pelvic rotation and pelvic 

drop. Each time you run, Lumo 

suggests an area you need to work 

on, along with advice on how to 

improve on past performance. 

Post-run, it also delivers video 

drills to help correct specific 

aspects of your form. The detail  

of the real-time form feedback is 

second to none and the post-run 

video drills are clever, easy to 

understand and useful. But it’s  

a shame Lumo doesn’t also offer 

plans to tell you how far you should 

run in training for a half marathon. 

8/10 £75.99 lumobodytech.com

WIRED Comprehensive form 

analysis; post-run video drills;  

good battery life

TIRED Quite easy to lose; no  

race-specific training plans;  

no voice commands

Battery life 20 hours

Weight 25g

Wireless app sync? Yes

HOW WE TESTED

Marathon runner Kieran 

Alger tested three virtual 

running coaches while  

he trained for the 119km 

Lavaredo Ultra Trail.  

Each device monitors 

biometrics and gives real-

time feedback to help you 

train smarter and run 

better. Alger tested for 

comfort, practicality, 

reliability and quality of 

the coaching insights.

LifeBEAM Vi

A real-time AI running coach that lives in a set of Harman Kardon-

powered headphones, Vi is voice-controlled and contextually aware. 

It uses aerospace-grade biometric sensors to keep tabs on pace, distance, 

heart rate and cadence. It can also detect the weather conditions, where 

you’re running and how long it’s been since you last ran. If Vi recog-

nises your cadence has dropped towards the end of a run, it will 

recommend a Run to the Beat drill and play a metronome to help you 

hit your target BPM. Vi is the most human of all the coaches on test.  

It’s a good motivational tool for anyone running for general fitness, but 

is not quite for marathon personal-best chasers. 7/10 $199 getvi.com

WIRED Stunning design; superb sound; real-time, in-run  

form drills TIRED No training plans; hit-and-miss voice 

control; overenthusiastic feedback Battery life 8 hours  

Weight 43 grams Wireless app sync? Yes

S H E E T  L I G H T I N G  _  T R A I N I N G  B U D D I E S  _  G E A R  _  0 4 1



WIRED looks at recording tech that claims to capture all the action

Test_ 360˚ cameras

V I D E O

Insta360 Nano

With its built-in Lightning 

connector, the Insta360 

Nano is designed to  

work with an iPhone 

(generation 6 onwards). 

Capable of recording  

both 360° video and stills, 

it features a one-button 

control system and has 

an external microSD card, 

which makes it easy to 

manage data. The 

accompanying app is 

simple to operate and 

offers a live preview 

function using the phone. 

Resolution is acceptable 

at 3040 x 1520 and the 

automated stitching is 

Ricoh Theta S

The Ricoh Theta S is simple to use and well built. Its app is also among the 

most intuitive on test, so it’s a real shame that, although it’s possible to check 

the framing in stills mode, there’s no live preview when shooting video. You’re 

also restricted to using the camera’s internal 8GB memory, which equates  

to just 44 minutes of filming. The footage needs to be converted into an 

equirectangular format using the supplied software, and 16 minutes of video 

took WIRED more than an hour to post-produce. The converted content is 

then outputted at a modest 1920 x 1080 resolution. 4/10 £299 theta360.com

Nikon KeyMission 360 

The KeyMission attempts to bridge the gap between 

consumer and prosumer 360° devices, and its high price 

reflects that. The high-quality 3840 x 2160 resolution 

footage, for example, is recorded on to the external 

microSD card and the replaceable battery will suit heavy 

users. Footage is recorded in an equirectangular format 

for ease of editing. But the Nikon is let down by the 

SnapBridge app, which has poor connectivity and 

confusing instructions. Its failure is compounded by  

the absence of a display screen on the camera itself. 

With a better app and control system, the Nikon may  

well have won this test. 6/10 £420 europe-nikon.com

HOW WE TESTED

WIRED headed to the 

Snetterton Circuit in 

Norfolk and Circuit de 

Spa-Francorchamps in 

Belgium with a Caterham 

Seven Supersport car and 

six 360° cameras. Each 

was tested in the paddock 

and attached to the 

vehicle. Points were 

scored on quality of 

footage and ease of use.

impressive. However,  

the iPhone-based 

connectivity system 

limits its flexibility – 

WIRED couldn’t attach  

it to the car – and it feels 

less robust than the 

Nikon or similarly priced 

Samsung devices. 6/10  

£209 insta360.com W
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Giroptic iO

Conceptually similar to 

the Insta360, the Giroptic 

iO is built to partner with 

a smartphone or tablet. 

However, whereas the 

Insta360 is limited to 

Apple devices, this model 

will work with either iOS 

or Android. Small and 

slightly flimsy, it clips to 

the top of the phone and 

has no memory source of 

its own – instead it 

records directly to the 

phone or tablet and is 

wholly controlled through 

its app. It offers two 

lenses and competent, 

automatic stitching with 

a final resolution of 

1920 x 960. The Giroptic  

iO is the most toy-like  

of all the cameras here 

and has the lowest 

resolution, but it will 

appeal to casual users 

for its diminutive size, 

low price and simplicity.  

4/10 £220 giroptic.com

Samsung Gear 360

Samsung’s latest 360° 

camera takes a significant 

step forwards. It’s easy to 

use, with a simple display 

showing the current 

shooting mode, even if it’s 

not connected to a phone. 

This display also shows 

remaining battery life, 

but heavy users will find it 

frustrating that it’s not 

possible to supplement 

the internal battery. The 

app is intuitive to use, but 

because the footage is 

processed in the camera 

first, it can take a while  

to create editable files. 

With a resolution of 

4096 x 2048, the Gear’s 

image quality is the best 

on test and all the data is 

saved on to an external 

microSD card. It doesn’t 

feel as sturdy as the Nikon 

and lacks waterproofing, 

but overall, this was the 

best camera on test.  

8/10 £219 samsung.com



The viewfinder, 

editing and 

sharing functions 

can be used 

remotely via a 

smartphone app

V I E W I N G  P L �A T F O R M S  _  G E A R  _ � � � �

360fly 4K

The 360fly 4K scores with its fine build quality and waterproof housing, 

which reflects the hefty price tag. There’s a one-button record function 

and the app is simple to operate; the internal 64GB memory, meanwhile, 

equates to two hours of footage. It only has one lens, so there’s  

no stitching to worry about, but it’s not true 360° – there’s a significant 

blind spot at its base which may put off some users. The files also  

have to be converted to an equirectangular format, but once that’s  

done, the resolution is a solid 3840 x 1920. 6/10 £489 360fly.com

The 360fly 4K 

camera is a 

61mm sphere  

and weighs 172g



A U D I O

Test_ AI headphones

HOW WE TESTED

There are two pairs of headphones on  

the market which claim to create a sound 

profile unique to the listener. The Even H1 

and Nuraphones use different scientific 

principles to analyse hearing and adjust  

the audio profile accordingly. WIRED  

tested both pairs on six people, comparing 

their sound profiles and preferences.
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WIRED switches on the latest self-learning cans to see if a  

custom sound profile can transform our listening experience

Even H1 Headphones

Even’s wired headphones are a classic mix of 

walnut veneer, soft black ear-pads and metal. 

The overall aesthetic is of subtle luxury, with a 

large, 50mm beryllium driver and an extensive 

20-20,000Hz frequency range. Even calls its 

hearing test an “earprint”. This involves listening 

to eight short pieces of music in each ear, via the 

built-in processor. All you do is push the button 

as soon as you hear any sound – similar to a 

medical hearing test – and the built-in software 

creates a sound profile based on your response.

There’s quite a lot of room for human error, 

but over several attempts, the final personalised 

aural profile was relatively consistent. This was 

reiterated by our guest listeners, although more 

than one participant perceived an improvement 

in audio quality while actually listening to the 

unprocessed signal. Unlike the Nuraphones, 

you can only compare the standard headphone 

mix with your own earprint, but the sound 

quality is still enjoyable. You can switch 

between personalised and generic listening 

profiles using the in-line controls. 

The resulting audio isn’t terrible, but these 

cans fail to deliver a truly personalised sound. 

If anything, the extra bass and volume reminded 

WIRED of an old-fashioned graphic equaliser. 

6/10 £150 weareeven.com

WIRED Nicely designed; enjoyable sound 

quality; simple set-up

TIRED Lacks any wow factor; there are 

better-sounding headphones for the price

Nuraphones

During set-up, the 

Nuraphones employ an 

otoacoustic emission 

hearing test – an almost 

inaudible noise given off 

by the inner ear when the 

cochlea is stimulated by 

sound. Its app analyses 

these noises and creates 

a profile for each ear.

Made from silicone, 

metal and premium matt 

plastics, the Nuraphones’ 

unusual in-ear/over-ear 

configuration not only 

produces phenomenally 

good passive-noise 

isolation, but also some 

of the tightest bass 

WIRED has heard on any 

headphones. There’s also 

on-ear programmable 

touch control, while the 

physical power switch 

has been replaced by 

motion sensors. 

Once you’ve sat through 

the 60-second hearing 

test, you are encouraged 

to compare your personal 

audio profile with a 

so-called “generic” one. 

The contrast between the 

two is stark. Nura denies 

tinkering with the generic 

example to make it as 

dreadful as possible, but 

without a custom profile 

activated, it sounds filthy.

Showmanship aside, 

WIRED’s profile sounded 

sensational, with superb 

clarity, punchy bass and 

well-balanced delivery. 

The engineers have also 

added haptic feedback 

into the outer ear-cup to 

mimic the resonance of a 

live bass sound. Fans of 

trouser-flapping basslines 

will love it. Everyone else 

will turn it down. Six 

WIRED volunteers blindly 

compared profiles, with 

four of the six preferring 

their own settings. 

8/10 £349 nuraphone.com 

WIRED Innovative design; 

exceptional clarity; 

passive-noise isolation

TIRED Fatiguing fit; over-

engineered; a touch of 

smoke and mirrors

Visit wired.co.uk or 

download our digital 

edition for more
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bowers-wilkins.co.uk/PX

50 years of award-winning 
sound built into every pair

Responds 
naturally to you

Wireless adaptive 
noise cancellation

Smart power with 
a 22-hour battery life
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WIRED’S AWARD-WINNING GUIDE TO THE  

WEEK’S DEFINING EVENTS IN SCIENCE, CULTURE,  

TECH AND BUSINESS. OUT EVERY FRIDAY 
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Gearhead_  
 triathlon

5 Maurten Drink Mix 320 

Hydrogel technology 

helps cram 80g of carbs 

and 1,343kJ of energy  

into this 500ml drink.  

€45 for 14 maurten.com

7 Fastskin Prime Goggles

Multiple frames, lenses, 

buckles and nose bridges 

make these goggles 

customisable to your own 

spec. £58 speedo.com

8 BMC Timemachine 01 

BMC’s 9.2kg carbon-fibre 

bike has frame-mounted 

storage for your triathlon 

essentials. £6,900  

bmc-switzerland.com

2 Shimano TR9 shoes

This unisex shoe has a 3D 

breathable mesh, carbon-

fibre composite sole and 

dual-strap fastening. 

£118 shimano.com

3 Aerohead Ultimate MIPS 

Keep a cool head with an 

aerodynamic carbon-

fibre shell, anti-microbial 

brow pad and ventilation 

system. £520 giro.com

4 Garmin Forerunner 935 

Weighing just 49g, the 935 

has one-button mode-

switching, a barometer, 

altimeter and compass. 

£470 garmin.com

6 Nike Zoom Vaporfly 4%

With a ZoomX foam 

midsole designed to make 

runners more efficient, 

the Vaporflys weigh in at 

just 184g. £200 nike.com

1 Zoot Women’s Race Suit

Combining polyester and 

elastane, this sleek suit 

offers UPF50 protection, 

padding and a 30.5cm zip. 

£115 zootsports.com
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Give yourself a competitive edge with some  

of the most technical equipment available



Test cars carry a “zebra” 

disguise to hide their shape 

from rival manufacturers

The hub’s steel-and-glass 

interior is based on Sir 

Norman Foster’s design for 

McLaren’s Woking centre



WIRED gets access to the hypercar company’s secret test facility

Right: Specialist 

rigs at McLaren’s 

testing hub allow 

engineers to work 

on both hardware 

and software

Autopia_ McLaren  
 technical centre

Every part of McLaren’s new test 

facility at the IDIADA proving ground 

near Barcelona is aligned to a 

300mm grid. “We wanted it to look 

and feel like an extension of the 

McLaren Technical Centre in 

Woking,” says head of vehicle devel-

opment Ben Gulliver. The Woking 

MTC, as it’s known, conforms to the 

same template. In Spain, the floor 

tiles are 300mm square, the wall 

panels are all 150cm by 120cm. Even 

the desks are millimetre-perfect. 

It’s such attention to detail that 

reflects the ethos of McLaren’s 

long-time chairman Ron Dennis, 

who formally left the company this 

year. But it also speaks to its deter-

mination to grow. At the Geneva 

Motor Show in March 2016, McLaren 

committed itself to “Track22”, a 

business plan to launch 15 new 

models or derivatives by 2022.  

By then, says the plan, more than 

50 per cent of its cars will feature 

some form of hybrid technology. 

Such a programme required a 

step-change in McLaren’s facilities, 

including a new testing centre. 

Across Europe, there are only a 

handful of privately owned test 

centres that allow manufacturers 

to develop cars in secret – Millbrook 

and Mira in the UK, The Nardò  

Ring in Italy and IDIADA. 

Gulliver says there were three 

reasons for choosing IDIADA: the 

weather, the test tracks and the 

location. “Wet weather doesn’t just 

affect high-performance testing, it 

also impacts on noise testing.” That 

was the UK ruled out. “Nardò has 

the weather and a 12km high-speed 

bowl, but it takes a day to get there 

from the UK; IDIADA is much closer.” 

Visit wired.co.uk or 

download our digital 

edition for more

Having chosen the location, McLaren then set to work building a 

technical centre that is now home to 40 full-time staff and around 20 

test cars. High-performance driving, including a 7km-long high-speed 

oval, can be combined with “fatigue surfaces” that simulate real- 

world hazards such as potholes and French pavé. Everything from heat 

management to NVH (noise, vibration and harshness) and aerodynamic 

efficiency can be tested here. There are also eight vehicle ramps and 

one full geometry rig within McLaren’s workshop.

“We run a 24/7 operation and can simulate a ten-year life cycle in just  

two to three months,” Gulliver says. This applies equally to both hard- 

ware and software. “This facility has allowed us to develop and test  

electronic control units on location. It makes sense to do this alongside  

the physical tests.” McLaren’s deal with IDIADA stretches for the next  

ten years, by which time electrification will likely have achieved a  

paradigm shift in the supercar business.

IDIADA was originally built as a test facility for Seat when it was state-

owned, but today it’s open to every manufacturer. When WIRED spoke  

to Gulliver, Jaguar Land Rover, Porsche and Audi were also testing  

alongside McLaren. “There are unwritten rules that you don’t approach  

other vehicles or personnel. We normally camouflage our cars so you  

never really know what’s underneath, but there’s also a mutual trust.” 

This trust does not extend to outsiders. So-called “spy photographs”  

of new models are prized by automotive media, but a local by-law has  

made it illegal to take pictures at IDIADA, even from the outside looking in. 

“A few years ago we had problems with light aircraft flying overhead  

taking pictures, but now everyone is vigilant.” Alistair Weaver mclaren.com
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Sony’s latest speaker 

was designed for parties. 

Big parties. The system 

has motion control built 

in, letting you change the 

volume or track, simply  

by moving your hand.  

To increase the range and 

spread of sound, it has 

front-facing, mid-range 

angled speakers and  

an open-back cabinet.  

As it pumps out 2,000W 

of audio, its multicoloured 

lights change according 

to the beats of the music. 

Standing at 1.7 metres 

tall, it also comes with 

its own karaoke function 

and custom DJ effects. 

£1,200 sony.co.uk

Sony MHC-
V90DW

A U D I O
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ANDREW 
BASTAWROUS

Eye surgeon and 

inventor

Andrew Bastawrous 

created Peek, a low-

cost smartphone-

based ophthalmic  

tool built to deliver 

eye care in some 

of the world’s most 

challenging places.

NIR 
BARZILAI

Director, Institute 

for Aging Research, 

the Albert Einstein 

College of Medicine 

Nir Barzilai is leading 

an effort to beat age- 

related diseases 

through the Targeting 

Aging with Metformin 

(TAME) study.

BRUCE 
LEVINE

Deputy director of 

technology innovation, 

Center for Cellular 

Immunotherapies, 

Pennsylvania Uni.

Bruce Levine tests  

cell and gene therapies  

in trials for patients  

with tumours, HIV and 

genetic disease.

JACKIE 
HUNTER

CEO, BenevolentBio  

BenevolentBio is the 

bioscience subsidiary 

of BenevolentAI, one 

of the world’s largest 

private AI companies. 

Jackie Hunter leads 

the application of its 

technology for drug 

development.

HUGO 
SPIERS

Reader in 

neuroscience, 

Department of 

Experimental 

Psychology, UCL

Hugo Spiers’ Sea 
Hero Quest game 

contributes data from 

its three million players 

to dementia research.

SARAH 
TEICHMANN

Head of cellular 

genetics, the 

Wellcome Trust 

Sanger Institute

Sarah Teichmann is 

creating an atlas of 

human building blocks 

– all 37 trillion of 

 them. Her work has 

won a host of awards.
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Bubbles that cure 

cancer, Facebook’s 

counterterrorism 

strategy, tracking down 

paedophiles on the dark 

web and performance 

tips from a Formula One 

champion were just 

some of the subjects 

tackled at WIRED’s 

festival of ideas and 

innovation in November. 

Investors, startups and 

scientists and inventors 

heard from Wikipedia 

co-founder Jimmy 

Wales, London Mayor 

Sadiq Khan, DeepMind’s 

Mustafa Suleyman and 

Pando editor-in-chief 

Sarah Lacy talked at the 

event – as well as dozens 

of makers, influencers 

and world-changers. 

It proved to be a mind-

expanding, inspirational 

event. Read on for  

the best of the talks. >
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JIMMY WALES

WikiTribune 

aims to beat 

fake news

Jimmy Wales hates fake 

news - but not in the 

same way as Donald 

Trump. The co-founder 

of Wikipedia wants to use 

the world’s fifth-most-

visited website’s fact-

checking methodology 

to create a platform 

for real journalism. To 

do this, he will bypass 

disruptive ads, clickbait 

and irrelevant content 

and place community 

at its centre. “It will only 

be the news service 

we envision when the 

community plays a 

full role,” he said. The 

goal is to build a global, 

multilingual and neutral 

news service where 

quality is prioritised over 

speed. “If your business 

model drives you in that 

direction rather than 

towards viral headlines 

and clickbait and 

inflammatory stuff,  

then hopefully we’ll 

produce work that is 

consistent with that.”

To get WikiTribune 

off the ground, one of 

the challenges Wales 

faced was asking 

people to give money 

to a project still in the 

making where outputs 

are still intangible and 

the scope is difficult to 

scale. “I need people 

to come and read 

an article and say, 

‘OK, wow, I didn’t see 

that anywhere else, I 

understand the world 

in a way I didn’t before. 

This deserves to exist 

and I should chip in and 

this is meaningful to 

me,’” he said.

NICO ROSBERG 

The mind of 

a champion

With a Formula One 

racing record of 23 

Grand Prix wins and 

30 pole positions, 

Nico Rosberg knows 

what it takes to win a 

championship. But to 

understand this, he’s 

taken a slightly different 

approach. “I took a 

mental trainer,” he said. 

“Having a brain doctor, 

you’re seen as a bit of 

a loser. I was one of the 

FIRUZEH MAHMOUDI 

The digital 

fight against 

oppression

Firuzeh Mahmoudi 

wants to improve life 

inside Iran from the 

outside. Born in the 

US but raised in the 

Middle East, she left the 

country after the 1979 

Islamic Revolution. In 

2009, she organised a 

global day of rallies in 

support of reformist 

Iranians who marched 

on the streets of Tehran 

in protest of what they 

saw as a rigged election. 

She started the not-

for-profit United4Iran, 

which works for civil 

liberties, but after the 

regime cracked down on 

dissent, conventional 

NGO activity became 

increasingly difficult. 

In response, she 

launched Irancubator, 

a contest to make 

first guys to do that; I 

really tried to improve 

my whole mental 

approach to racing.” 

What he learned was to 

simplify his life, focus 

on the things that really 

matter and to be aware 

of his emotions and 

feelings. “In the decisive 

moments I just had that 

little bit more focus 

and clarity of mind to 

not make any mistakes 

and to bring that 

championship home.” 

The 32-year-old 

racing-driver-turned 

entrepreneur said he 

realised he had what 

Android apps that 

build basic digital 

services to promote 

civil liberties, such as 

accessing legal advice 

information, enabling 

GPS data sharing with 

immediate emergency 

contacts, support 

services for drug 

addicts and tracking 

illiteracy. Another 

feature involves 

protecting women 

from harassment and 

domestic abuse,  

which starts with 

talking to children. One 

of those apps is called 

Mishka. “Sex is often 

a challenging taboo,” 

it took to become a 

Formula One champion 

at the age of six. Building 

on those skills to make 

it happen required 

dedication in order to 

optimise. “In the most 

intense moments, I 

didn’t make a single 

mistake and that’s where 

I get my evidence that 

mental training must be 

beneficial,” he said. 

Rosberg won the F1 

title in 2016 before, in 

a move that shocked 

the sport, quitting 

without warning. He 

told the WIRED Live 

audience how he now 

wants to invest his 

time in companies 

that are disrupting the 

automobile industry. 

“That’s a passion.  

I just love to be involved 

with companies that 

change our planet.”

she said. “Mishka gives 

a tool for parents that 

want to protect their 

children but don’t 

have the skills to talk 

about it.” The apps, 

she added, empower 

women and men not 

familiar with their rights 

to take control of their 

own bodies, even in 

the face of oppression. 

The response she’s 

had has been more 

than she expected. 

Pointing to a video of 

jubilant civilians from 

her homeland, she said 

“Not only are Iranians 

running with it, they’re 

dancing on it.”

WIRED

LIVE



Left-right: Nico Rosberg, 

entrepreneur; Firuzeh 

Mahmoudi, executive 

director, United4Iran; Brian 

Fishman, counterterrorism 

policy manager, Facebook; 

Herman Narula, Improbable; 

Anil Seth, neuroscience 

professor; Margrethe 

Vestager, European 

Commissioner for 

Competition; Lisa Randall, 

professor of physics, 

Harvard University; 

Jimmy Wales, co-founder, 

WikiTribune; Lotje 

Sodderland, film-maker; Ilkka 

Paananan, CEO, Supercell



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

id audiences watching 

RoboCop back in 1987 

p r e d i c t  N e u r a l i n k ’s 

human-computer fusion? 

D i d  S t a n l e y  K u b r i c k 

foresee that HAL 9000 

would come in the form of Amazon’s Alexa?

Maybe not. But it’s here now.

Whether it’s Knight Rider’s intelligent cars 

or the sentient machines of The Matrix, some 

technologies that seemed distant just a few 

years ago are not only realisable, but close 

at hand. And much of it was being displayed 

on the show floor at WIRED Live 2017.

That wave of tech innovation has been 

carried along by a clear trend, noted  

Omar Abbosh, chief strategy officer, 

Accenture, as he addressed the keynote 

audience: “The point is whether it’s drones, 

robots, genomics, material science or IT, 

we’re seeing a logarithmic reduction in cost.”

It’s that revolutionary development that's 

on the verge of putting sci-fi technology  

into everyone’s homes, driveways and 

pockets.  But the thing about the future tech 

of science fiction is that it can often be alien-

ating, indifferent and, at worst, menacing. 

So, how do we make sure that we get 

C-3PO and not the Terminator? It was this 

question which carried through the entire 

event in one form or another, with delegates 

asking how they could take science fiction 

and build it for human hands. 

Attendees were encouraged to probe some 

of the fundamental philosophical questions 

that surround AI at The Live Innovation 

Workshop, hosted by Fjord and Accenture. One 

puzzle made delegates choose between two 

nightmare scenarios for automated vehicles: 

swerving, crashing and killing its passengers; 

or accelerating and killing pedestrians. 

As fast as AI seems to be barrelling forward, 

there are a lot of questions yet to be answered. 

How much humanity do we really want in our 

machines? And will machines ever be capable 

of experiencing human-like emotion?

“I study the nature of emotion”, said Lisa 

Feldman Barrett, director of Northeastern 

D

Technology once only imagined on the big screen is now within our reach. At WIRED Live, Accenture 

explored how we can take those inventions out of science fiction and into human hands

WIRED LIVE

SCIENCE FICTION 
DEFINED IT. CAN 
HUMANS REFINE IT?

‘  EVERY TECHNOLOGY WE WORK ON  
OR CREATE WE THINK ABOUT AS  
FOR PEOPLE. TECHNOLOGY IS FOR US,  
IT’S NOT THE OTHER WAY AROUND’ 
Omar Abbosh, chief strategy officer, Accenture
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Above: Omar 

Abbosh on stage 

at WIRED Live, 

November 2017

rations or Cyberdyne Systems of the world, 

but has been led by an insurgency of startups 

with the customer at the centre of their vision. 

Accenture is well aware of this, said Abbosh. 

Concluding his Keynote Stage talk, he told how 

Accenture Ventures and Accenture Labs are 

“making sure that we bring their innovations 

on to bigger scale and into bigger markets”.

Abbosh is resolute: “Every technology that 

we work on or create we think about as for 

people. Technology is for us – it is not the 

other way around,” he explained.

Whether it’s through a set of ethical AI 

design principles, building an algorithm that 

can explain something or how to take bias 

out of a dataset, “those are core parts of 

how we’re trying to operate and move our 

company over time,” said Abbosh.

The mere fact that these new toys exist 

is not enough. Knowing how to build them 

into the human experience will make  

the difference. We might not have all the 

answers yet, but for now, Accenture is asking 

the right questions. 

University’s Interdisciplinary 

Affective Science Laboratory, 

as she addressed Accen-

ture’s VIP breakfast panel. 

She highlighted interesting 

results, from using a virtual 

therapist to treating soldiers 

returning from deployment.

“Sometimes it’s easier to 

tell your deepest, darkest 

secrets to something that 

gives you equanimity, which 

gives you no judgement,” 

Feldman Barrett explained. 

“Sometimes that is really 

beneficial and it is actually 

something that is really 

hard to get in a human 

interaction.” Perhaps it is 

inhumanity that people are 

actually looking for out of 

their machines.

Which is not to downplay 

the ways in which technology helps people 

to experience the world in a new way. A piece 

of code recently brought Mark Sherwin, 

managing director of Accenture Interactive, 

to Nashville, the capital of country music. He 

didn’t know he liked the genre until his Deezer 

account showed him. “The algorithm got me 

there,” Sherwin told the panel.

“What always sticks with me is that 

ultimately it is the human experiences we 

are trying to create,” he added. 

Natural conversation is already overtaking 

the interactive screen, as technology is 

woven deeper and deeper into our everyday 

lives. That familiar trope of science fiction is 

rapidly becoming technological fact. 

Swiggy, an AI bartender, took centre 

stage at WIRED Live’s Networking and 

Test Lab, serving up drinks and casually 

talking to delegates. Developed in Accen-

ture’s Singapore office, the bot can decipher 

French, Australian and Indian accents. 

While Swiggy was never meant to be rolled 

out to the general public, it does serve as an 

example of how AI could work in everyday 

life. Imagine, for example, its application in 

a smarthome or as a virtual shop assistant.

There is one thing that sci-fi has got 

completely wrong, however: the boom of recent 

years has not been driven by the Tyrell Corpo-

Fjord’s Live Innovation 

workshop, in partnership 

with Accenture, encouraged 

attendees to engage 

with AI dilemmas and to 

experiment with current 

technology. The workshop 

also surveyed the hopes 

and fears of delegates 

regarding the advent of 

automation and machine 

sentience, prompting 

earnest and eager, if often 

bewildered, responses.

THE LIVE INNOVATION WORKSHOP



Left-right: Eleanor Stride, 

professor of engineering 

science, University of 

Oxford; Behshad Behzad, 

senior engineering director, 

Google Assistant; Bjørn 

Ihler, activist; Brian Mullins, 

founder, DAQRI; Matt 

Brittin, president, EMEA 

business and operations, 

Google; Marcus Engman, 

head of design, IKEA; Elias 

Knubben, head of corporate 

bionic projects, Festo; 

Annie DuPowell, solicitor, 

Leigh Day; Dame Sue Black, 

director, Centre of Anatomy 

and Human Identification



MARCUS ENGMAN

Designing a 

sustainable 

future
 

How can designers 

help make cities more 

comfortable to live in, 

asked IKEA’s head of 

design, Marcus Engman. 

For the answer, it sent its 

design team to Nasa.

“People are living 

in smaller spaces as 

urbanisation increases,” 

Engman told the 

conference. “We spent 

three days living in 

Nasa’s Utah-based Mars 

Desert Research habitat 

to see what we could 

learn from the smallest 

living space around.”

The team follows 

IKEA’s five principles 

of democratic design: 

sustainable, functional, 

affordable, attractive 

and high quality. One 

example is IKEA’s 

Water Carafe 365. “It 

has a wide neck to 

make it easy to clean, 

it fits in a fridge door 

and is strong enough 

for a dishwasher,” he 

explained. “It’s also 

nudging people to 

behave better so our 

three billion customers 

will use more tap water.”

The company is 

now collaborating with 

Teenage Engineering for 

party lighting, African 

designers on open-

source furniture and 

women refugees in 

Jordan to create textile 

factories - as well as 

developing simple tools 

for an ageing population.

“We are a vision-

driven company –  

we want to create a 

better everyday life for 

the many,” he said.

DAME SUE BLACK

Veins are 

the new 

fingerprints

It’s time for technology 

to help stop child abuse 

and the sharing of 

indecent images, Dame 

Sue Black told the 

WIRED Live audience. 

“We can design 

out crime – in 2015, 

technology produced 

the lowest level of car 

theft ever recorded,” 

she pointed out. “I 

cannot believe that the 

tech industry can’t find 

a simple way to make 

it harder for people to 

take images, upload 

them and share them.”

 Black, a forensic 

anthropologist at the 

University of Dundee 

and the director of the 

Centre for Anatomy and 

Human Identification, 

worked on identification 

initiatives after the 

2004 Indian Ocean 

tsunami. Since focusing 

on paedophiles in 

2006, she has secured 

32 life sentences and 

300 years of prison 

time for criminals, 

thanks to a detection 

method she developed 

based on vein-pattern 

recognition. “No 

two hands have the 

same superficial vein 

pattern,” she explained. 

“Not in identical  

twins, not even your 

right and left hands.”

Paedophiles tend to 

film their own crimes, 

Black said. This 

allows her to match 

incriminating footage 

to suspects. “The 

first time we see the 

original image we have 

a chance to get to  

that child and rescue 

them” But with about  

a million child-abuse 

images uploaded to  

the dark web every 

day, and sites that get 

up to one million hits 

an hour, the task is 

overwhelming.

 “We need to design 

it out before we get to 

that,” she explained 

to the room. “We will 

never eradicate child 

sex abuse but we can 

make it more difficult 

for them to get access 

to children, to share 

pictures and use abuse 

as a commodity.”

ANNIE POWELL

Disruptors 

need worker 

rules, too 

If your startup 

cannot afford to give 

employees the national 

minimum wage and sick 

pay, then how viable  

is your business in  

the first place, 

asked Annie Powell, 

employment lawyer at 

legal firm Leigh Day.

“We need to change 

the narrative to say the 

measure of a startup is 

one whose technology 

is good enough that it 

can succeed without 

exploiting people and 

without breaking the 

rules,” she argued.

Powell represents 

Uber drivers and 

Deliveroo riders in their 

fight for employment 

rights. In October 2016, 

she persuaded the 

judge at the London 

Central Employment 

Tribunal that Uber’s 

drivers are not “self-

employed”, as those 

companies claim,  

but workers entitled 

to minimum wage  

and paid holiday.

Uber is appealing 

the verdict. Deliveroo 

is also preparing for 

court next summer – 

by arguing that their 

drivers and riders are 

contractors. “That 

doesn’t fit with the 

way those companies 

actually do business,” 

she explained. Powell 

explained how riders 

and drivers are being 

punished for turning 

down work, citing 

examples where 

Deliveroo is enforcing 

shifts and Uber refused 

to pass on details of  

a passenger who 

racially abused a driver.

“One argument is  

that these companies 

have a special vital 

energy that is stifled 

by government and 

regulation,” she 

pointed out. “That 

Uber and Deliveroo 

use technology to 

liberate workers. From 

my experience, I think 

that’s wrong – they use 

technology to control, 

not liberate.”
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ONE PER CENT – PROPORTION OF AN INJECTED DRUG DOSE IN CONVENTIONAL CHEMOTHERAPY THAT MAKES IT TO THE TUMOUR
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LIVE



BJORN IHLER

Fighting 

extremism 

with tech
 

We are living in our own 

bubbles of information 

– and the results can 

be fatal, technologist 

and peace activist Bjorn 

Ihler warned the room.

Ihler spoke from 

personal experience 

– six years ago, on 

the southern tip of 

Norway’s Utøya island, 

far-right terrorist 

Anders Breivik took  

aim at Ihler’s head,  

fired and missed.

“I thought I was 

going to die,” he 

told the conference. 

“He shot past me by 

centimetres. I fell over 

into the water and 

managed to scramble 

behind some rocks  

to safety.” Breivik  

killed 69 people before 

he was arrested.

Ihler has been trying 

to understand Breivik’s 

actions ever since – 

reading his manifesto 

and attending his trial. 

He met former political 

and religious extremists 

and concluded that 

“Extremists all have 

one thing in common - 

they isolate themselves 

and they think that 

something is pure. They 

can’t live with the idea 

of diversity.”

Now he’s working on 

a solution: harnessing 

technology to burst 

bubbles and help us see 

each other as human 

beings. “If we can do 

that, we are on the right 

path to ending violent 

extremism,” he told the 

room. “Share ideas –  

be open to diversity.”

JOY BUOLAMWINI

We need to 

overcome the 

coded gaze

Joy Buolamwini 

is a social-impact 

technologist who 

fights bias in machine 

learning, or what 

she has dubbed 

“the coded gaze”. At 

university, Buolamwini 

found that facial-

recognition software 

wasn’t recognising 

her, even though it was 

recognising the faces 

of her classmates. The 

software detected her 

only when she put on 

a white mask. What 

she discovered was 

that organisations and 

startups around the 

world were using the 

same generic facial-

recognition software, 

which had been trained 

using machine-learning 

techniques centred 

around data sets from 

predominately white 

male faces. If these 

sets aren’t diverse, any 

face that deviates too 

far from the established 

norm won’t be detected.

“If we have largely 

pale, male datasets, 

we’re going to be 

destined to fail the rest 

of society,” she said. 

Buolamwini explained 

how, in the United 

States, police are 

beginning to use facial 

recognition as part of 

criminal investigations 

– and there will be 

serious consequences 

if the software gets it 

wrong. To overcome 

this, asking who 

codes, how they code, 

and why they code 

matters. “Daring to 

ask uncomfortable 

questions must 

continue to happen –  

and also daring to  

ask intersectional 

questions. That way  

we can see if there’s 

over-representation 

that might be  

masking problems or 

if we’re overshadowing 

certain groups.”

HERMAN NARULA

Our future 

will be 

multiversal

Herman Narula is 

building the Matrix.  

The CEO and 

co-founder of London-

based startup 

Improbable told the 

Keynote Stage that 

the future of gaming 

will have a drastic 

impact on culture and 

societies. There are 2.6 

billion gamers around 

the world today – and 

Narula says it’s time to 

take notice of them. 

In 2017, Improbable 

became one of the UK’s 

$1 billion (£764,000) 

tech startups after 

raising $500 million 

funding from Softbank. 

Its ultimate goal? 

To create totally 

immersive, persistent 

virtual worlds – and 

in doing so, changing 

how we make decisions 

in the physical world 

based on simulations. 

Narula explained 

how gaming has 

already gone beyond 

playing. “Now, video 

games and gaming 

worlds are starting to 

produce behaviour that 

doesn’t look like just 

people entertaining 

themselves by 

engaging with the 

game directly. We are 

starting to see players 

become professionals, 

become creators.” This 

means that gaming 

could be the antidote to 

a world of automation. 

There will be further 

transformation, he 

said, where “value 

can be created, jobs 

can perhaps be had, 

experiences can 

occur which can 

blend the boundaries 

between simply 

passively consuming 

something and actually 

having meaningful 

experiences.” 

But this won’t mean 

the real world will be 

replaced; rather Narula 

envisions we will be 

“living multi-versal lives, 

jumping between worlds 

in the context, engaging 

with people and 

activities that today we 

can scarcely imagine.”

10 MILLION -  AMOUNT OF PEOPLE WHO PL AY SUPERCELL GAMES EVERY DAY

WIRED

LIVE
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Left-right: Maya Brehm, 

advisor, Article 36; Mustafa 

Suleyman, co-founder, 

DeepMind; Noel Sharkey, 

emeritus professor of AI 

and robotics, University 

of Sheffield; Rose 

Bretécher, author; Lisa 

Feldman Barrett, director, 

Interdisciplinary Affective 

Science Lab, Northeastern 

University; Marcus du 

Sautoy, professor of 

mathematics, University 

of Oxford; Joy Buolamwini, 

founder, Algorithmic Justice 

League; Mary Wareham, 

advocacy director, Human 

Rights Watch Arms Division; 

Omar Abbosh, chief 

strategy officer, Accenture; 

General Sir Richard Barrons, 

former commander Joint 

Forces Command



Back row, left-right: 

Matthew Arnold, Investing 

principal, Oxford Sciences 

Innovation; Matt Clifford, co-

founder, Entrepreneur First; 

Todd Eckert, founder, Tin 

Drum; Yana Peel, CEO, The 

Serpentine Galleries; Siraj 

Khaliq, partner, Atomico; 

Nigel Toon, co-founder  

and CEO, Graphcore.  

Front row: Marcus Shingles, 

CEO, XPRIZE; Sarah Lacy, 

founder, CEO and editor-in-

chief, Pando; Mo Gawdat, 

chief business officer, 

Google X; Dame Sally 

Davies, chief medical 

officer of England; Beth 

Healey, former ESA MD, 

Spaceflight Analogue 

Concordia; Anne Glover, 

CEO, Amadeus Capital



SADIQ KHAN

How to build 

a smart city

The Mayor of London 

champions his city as 

a hub for technology 

and innovation. Sadiq 

Khan opened WIRED 

Live, revealing his plan 

to cement this status. 

Khan recently  

recruited London’s first 

chief digital officer, 

Theo Blackwell, to 

transform London  

into a leading smart 

city and announced a 

£7 million investment 

in digital talent 

recruitment. “If we’re 

to build a tech talent 

pipeline that business 

needs, not just for 

tech-focused sectors 

but across our entire 

economy, we need 

to invest and utilise 

the abilities of all 

Londoners,” he said.

As part of this, 

Khan announced an 

initiative to develop 

the new London Smart 

Plan, which includes a 

series of investment 

events where new local 

startups can pitch 

their ideas to angel 

investors. 

Broadening access 

to digital-skills 

opportunities means 

London will continue 

to be a top pick for 

startups who want to 

expand their reach 

and scale up against 

international markets. 

“I’m quite clear that  

if we’re to safeguard  

our competitiveness 

and reputation 

for cutting-edge 

innovation, we must 

stay true to our open 

and outwards-looking 

traditions,” said Khan.

YANA PEEL

Art needs 

technology 

to progress
 

In a digital world, Yana 

Peel, CEO of London’s 

Serpentine Galleries, 

wants to keep museums 

from becoming 

mausoleums. “Will the 

traditional museum 

be replaced or revived 

by new technology?” 

she asked. “We have a 

distinct opportunity  

to use technology in  

a way that makes culture 

deeper, rather than 

shallower.”

Peel made her name 

as co-founder of the 

Outset Contemporary 

Art Fund and CEO 

of debate forum 

Intelligence Squared 

before becoming the 

galleries’ first CEO. “The 

Serpentine is a beloved 

50-year old institution, 

but over the last year 

we’ve been thinking of 

ourselves as a startup 

that’s only as strong  

as the quality of our 

ideas,” she explained. 

“As Andy Warhol  

said, good business  

is the best art.”

Peel is working 

with the art world’s 

first ever CTO – 

Serpentine curator 

of digital Ben Vickers 

– on a tech-focused 

programme featuring 

everything from apps 

to installations. With 

Todd Eckert, founder 

of mixed-reality studio 

Tin Drum, and Dado 

Valentic, chief creative 

technologist at VR 

studio Acute Art, Peel is 

developing platforms for 

artists to experiment in.

 “Exploration and 

experimentation 

transgresses media, 

geographies and 

age groups to create 

experiences,” she said. 

“Technology is vital 

for creating the highly 

advanced experiences 

that Arthur C Clarke 

referred to as ‘magic’.”

DAME SALLY DAVIES 

Fixing the 

antibiotics 

crisis 

If we don’t tackle 

antibiotic resistance 

urgently, it will wipe 

us out before climate 

change does, England’s 

chief medical officer 

Dame Sally Davies told 

the conference. Bugs 

are evolving to beat 

drugs – “and they’re 

winning,” she explained. 

Seven-hundred 

thousand people around 

the world die every year 

from drug-resistant 

infections – 5,000 of 

them in the UK.

“Drug-resistant 

infections are already 

hitting the vulnerable 

– the young, the old, 

pregnant and immune 

compromised – and 

the death rate will rise 

to ten million people 

every year by 2050,” 

she warned. “That will 

cost the world economy 

between $60 trillion 

and $100 trillion [£45tn 

to £75tn] every year, 

wiping out growth 

across the world.”

The solution is 

innovation – from 

finding ways to teach 

patients not to ask for 

antibiotics through 

to changing their 

use in agriculture by 

improving farm hygiene 

to creating devices  

that prevent infection: 

a 3D-printed cow shoe 

containing an antibiotic 

has been invented that 

stops the infection  

and the drug entering 

the environment.

Most importantly, 

she explained, we need 

to develop new drugs. 

“We have market failure. 

There have been no new 

classes of antibiotics 

since the 80s. British 

startups are struggling 

to find investment –  

we need to make the 

case for investment.”

 It’s a solvable 

problem if we can build 

global partnerships,  

she concluded. “But 

don’t forget drug-

resistant tuberculosis, 

HIV and malaria… all 

infections can evolve 

and adapt. And if  

we don’t fight back,  

the bugs will win.”

W I R E D  L I V E  _  E V E N T  _  0 6 3

10,000,000 - AMOUNT OF PEOPLE WHO WILL DIE FROM DRUG-RESISTANT INFECTIONS BY 2050,  ACCORDING TO DAME SALLY DAVIES

WIRED

LIVE



GENERAL SIR  

RICHARD BARRONS 

Changing the 

rules of war

There’s no guarantee 

that in our lifetime war 

is not going to affect 

all of us, General Sir 

Richard Barrons warned 

the room – and the tech 

industry is making that 

more, not less, likely.

“Our planet is running 

out of the capacity to 

meet our demands,” 

the former commander 

Joint Forces 

Command explained. 

“Discretionary wars like 

Afghanistan will become 

wars of necessity 

where people fight for 

existential reasons.”

These new wars 

won’t be like those 

we’ve fought before, 

he warned. “A cruise 

missile from Russia 

can take 90 minutes 

to reach us, ballistic 

missiles can cross  

the world in 20 minutes 

and a cyberattack  

on critical infrastructure 

is instant.”

Open source data, 

commercial low-Earth 

orbit satellites, AI and 

robotics on land, sea, 

air and space mean civil 

and military society 

must collaborate on 

ethical challenges,  

he argued.

“If you attack a 

compound today you 

send a soldier in to 

find the terrorist,” he 

explained. “In the future, 

a machine will go through 

that breach first, look 

around and come to 

a conclusion about 

applying lethal force 

based on its algorithm. 

We need a debate on this 

transformation.”

LISA FELDMAN 

BARRETT

We need to 

rethink our 

feelings

Our emotions aren’t 

what we think they are. 

Professor of psychology 

Lisa Feldman Barrett 

told the audience the 

implications of this could 

be far reaching as she 

described her theory that 

challenges the classical 

view that emotions 

are hard-wired and 

universal. She argues 

for a more holistic view, 

which she describes as 

“constructed emotion”. 

This explores evidence 

that emotions are 

created spontaneously 

in several brain regions 

and are influenced by 

WHITNEY WOLFE HERD 

Swipe right 

for equality

Whitney Wolfe Herd 

is tackling sexism 

online. She co-founded 

dating app Tinder but 

quickly realised the 

issues women faced 

when navigating the 

dating world online. In 

response to this she 

founded Bumble in 2014, 

a similar app with one key 

difference: the woman 

initiates interaction when 

a match is made. The 

platform has attracted 18 

million users. 

“Something amazing 

started to happen,” 

she told the room. 

“Women felt safe and 

started having positive 

interactions. People 

started taking to the 

platform for friendships 

past experiences. 

“The brain’s internal 

model works like a 

scientist, she said. “It 

makes a prediction 

about what’s going to 

happen in the world 

and in the body and 

then compares its 

prediction to incoming 

sensory inputs from 

the world and from the 

body. If it’s correct, that 

prediction becomes 

your experience.”

Universal emotions 

are taught in pre-

school and these 

assumed stereotypes 

are used all the way 

and then networking; 

because there was the 

shield, women could 

make the first move 

and they weren’t being 

bombarded or solicited.”

Now, Wolfe Herd 

wants to replicate that 

safe space in day-to-

day social interactions 

such as friendships and 

networking. Her next 

project is Bumble Bizz, 

which tackles sexism on 

networking sites. “What 

happens on platforms 

like LinkedIn is similar to 

what happens on dating 

platforms where men 

have been known  

to abuse the system  

and solicit women for 

endeavours which  

are not professional,” 

she told the room. 

through to cross-

cultural communication 

strategies in 

international politics 

and industry. Then 

there’s the emotion 

economy, she said, 

where companies spend 

time, money and effort 

to develop gadgets and 

apps to read emotions 

reflected in humans. 

“When you consider the 

fact that all this money 

and creativity is being 

expended, its mind-

boggling that they’re 

being inspired by a 

misunderstanding of the 

nature of emotion.”

As she pioneers the 

next wave of digital 

connectivity, Wolfe 

Herd said we are 

obliged to make sure 

it’s done right. “We want 

a platform rooted in 

respect and won’t allow 

isogynistic behaviour to 

happen here. We have 

a duty to reconfigure 

digital behaviour  

that is pervasive 

with nastiness.” 

10% – PERCEIVED RISE IN SWEETNESS OF FOOD IF EATEN AFTER LISTENING TO HIGH-PITCHED MUSIC, ACCORDING TO CHARLES SPENCE

WIRED

LIVE
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Left-right: Iñigo Juantegui, 

founder and CEO, OnTruck; 

Johan Rockström, 

sustainability expert, 

Stockholm Resilience 

Centre; Carolina Brochado, 

partner, Atomico; Yanqi 

Zhang, COO, ofo; Richard 

Browning, founder and 

inventor, Gravity; Matt 

Hancock, Minister of State 

for Digital; Remo Gerber, 

chief commercial officer, 

Lilium; Niklas Zennstrom, 

founding partner and  

CEO, Atomico; Dado 

Valentic, chief creative 

technologist, Acute Art; 

Charles Spence, professor 

of experimental psychology, 

Somerville College
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n stage against a backdrop 

of exposed brick walls and 

listed wooden beams, Mayor 

of London Sadiq Khan 

revealed his future plan for 

making the city a world-

leading hub of innovation. Next door, a real-life 

Iron Man took flight using his custom-made 

jet engines strapped to his arms. 

Tobacco Dock is nestled among the cobble-

stone streets, renovated Victorian wharfs 

and quaint riverside pubs in the east London 

neighbourhood of Wapping. For the past five 

years, the space has played host to WIRED’s 

flagship event – and 2017 was the biggest 

and most diverse yet. The space was trans-

formed into a Keynote Stage that could seat 

450 people and a series of smaller, glass-

walled rooms that held a library, a Test Lab, 

and smaller speaker panels catering for more 

intimate and conversational-style sessions. 

Throughout the day Tobacco Dock shape-

shifted from a networking space where big 

ideas could be exchanged and the latest 

technology could be tested into a dark-lit 

cocktail bar hosting DJs from the Boiler Room 

to celebrate WIRED’s 100th issue. 

The Victorian warehouse is a flexible space 

flooded with sunlight and equidistant from the 

City’s financial district, Greenwich, the Tower 

of London and Silicon Roundabout. As well 

as the WIRED Live two-day conference and 

WIRED Next Generation, the space has also 

hosted many of the UK’s leading events and 

awards for startups, FTSE-500 companies, 

exhibitions and live performances. Their new 

delegate day-rate packages make curating 

a smart event easy, combining venue hire, 

cloakroom facilities, in-house catering by 

Tobacco Dock Food, Wi-Fi and an audio-visual 

package for all types of occasions into two 

affordable categories. Its co-working space, 

The Dock, offers everything that’s required for 

a day in the office with the added advantage 

of being set against a backdrop of a centu-

ries-old character building. 

WIRED Live 2017 attracted a guest list of 

more than 800 delegates from around the 

world to share their ideas for the future of 

business, technology, design and science. 

It all took place in a space that was voted 

London’s best unusual/unique venue by 

the Global Conference Network for its 

service excellence and exceptional quality. 

The venue is proving a catalyst for growing 

footfall and market share for trade and 

consumer events where people can gather to 

generate and swap ideas, all in a pared-back, 

stylish location with quayside views and 

outdoor areas for every kind of event. For 

more, see tobaccodocklondon.com

O

Situated equidistant to the City and Silicon Roundabout, Tobacco 

Dock in east London has for five years been the perfect  

host venue for WIRED’s annual festival of ideas and innovation 

WIRED LIVE

SETTING THE STAGE 
FOR INSPIRATION
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T O B A C C O  D O C K

Gravity Industries’ founder Richard Browning took full advantage of Tobacco Dock’s 

spacious atrium to demonstrate his jet-powered flight suit at WIRED Live

WIRED LIVE AT TOBACCO DOCK

Keynote Stage

The venue’s 450- 

capacity main area 

hosted dozens of 

sessions, talks 

and panels in a 

comfortable space. 

Networking

Tobacco Dock’s 

Networking Space 

afforded room for 

delegates to mix and 

socialise in a bright, 

informal atmosphere.

Access Stage

WIRED Live’s second 

stage was an intimate 

space curated for a 

series of fireside 

chats, discussions 

and demonstrations.
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he sheer scale of data 

being used by consumers 

a n d  b u s i n e s s e s  i s 

incredible. According to 

Marc Allera, CEO of BT 

consumer brands EE, BT 

and Plusnet, data usage is exploding.

“We carry the same amount of data in a 

month that we did in a year just five years 

ago – so our customers are using more and  

more data,” Allera told delegates at the 

WIRED Live conference in London.

At Glastonbury, where 175,000 people 

enjoy watching their favourite music 

acts, the telecoms giant has seen a huge 

increase in data usage in the past four 

years – from under a terabyte of data in  

2013 to 54 terabytes in 2017. In Wembley 

Stadium, EE observed that mobile data 

usage has doubled every year. 

But the company is not just scaling 

up demand for the use of data through  

smartphones, it is also gearing up to help 

ensure that everything can be connected 

to the internet – what those in the industry 

call the internet of things.

“I can’t think of a product we all use now 

that won’t be connected to the internet,” said 

Allera. But getting to this stage isn’t without 

its challenges – particularly as there is an 

increasing expectation from customers for 

ubiquitous connectivity. 

Allera said that EE covers 86 per cent of 

the UK with 4G and its next mission is to 

cover the remaining 14 per cent. “Things like 

connected cars have to work everywhere, but 

we’re going to remote places where it can 

be hard, as there is no power or connections 

available in some areas. This is a big challenge 

that affects tens of millions of people and 

costs millions of pounds,” he explained.

This move would then lay the foundation 

for 5G, which will be launched within the 

next five years. The main benefit of 5G is 

increased latency – the amount of time that 

passes between pressing a screen or button 

and the transfer of data to take place.

“We see 5G’s speed at being zero to five 

milliseconds, which is faster than the human 

brain can react – and that is incredibly 

useful,” Allera explained. He gave the 

T

EE has witnessed a data explosion in recent years – and is now 

readying itself for 5G, the internet of things, connected cars and AR 

WIRED LIVE

PREPARING FOR 
THE NEXT STAGE 
OF CONNECTIVITY

example of a mobile surgery using haptic-

touch technology in order to make quick 

and careful reactions. Autonomous vehicles 

would require 5G too, while augmented- 

reality applications will be even more 

engaging than the likes of Pokémon Go. 

However, Allera stated that although the 

UK is in a great position to challenge and 

beat other countries’ mobile experiences, 

there are barriers that need to be removed. 

5G has a requirement for tens of thousands 

more mobile sites across the UK. Allera 

called for landowners and local government 

officials to enable better access to land for 

mobile masts. He added that they also need 

to be more accepting of upgrades for mobile 

sites that are already on their land. 

‘ WE CARRY THE SAME AMOUNT OF  
DATA IN A MONTH THAT WE DID IN  
A YEAR, JUST FIVE YEARS AGO’

   Marc Allera, CEO, BT consumer brands EE, BT and Plusnet

Marc Allera, CEO, BT consumer brands, EE, BT and Plusnet, talks to WIRED product editor Jeremy White 
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WE HAVE LIFT OFF 

The WIRED 

Test Lab 

goes live

WIRED Live’s 2017 

Test Lab showcased 

the best in innovative 

technology from more 

than 25 companies. 

VR startup Merge 

bought along the first 

holographic object you 

can hold in your hand, 

Nanoleaf showcased 

its eco-friendly lights 

which dance to sound, 

while Petit Pli presented 

its stretchable baby 

clothes which grow with 

your child, meaning a 

single item can fit the 

wearer from six months 

to three years old.

GRAVITY FLIGHT  

SUIT, GRAVITY

Six micro gas turbines 

power Richard Browning’s 

Gravity Flight Suit, helping 

him become a real-life 

Tony Stark. Thanks to a 

light exoskeleton with 

engines attached to 

Browning’s back and 

arms, the suit produces 

a combined thrust of 130 

kilograms. Despite being 

theoretically capable 

of flying at hundreds of 

kilometres per hour at 

high altitudes, Browning 

quite sensibly cruises 

at no more than a few 

metres. gravity.co

DESIGN STUDIO  

AND SPEAKER  

LOUNGE, LIBRERIA

Like WIRED, the Libreria 

Bookshop’s mission is 

to champion creativity 

and innovation. In an 

analogue answer to 

Amazon’s algorithms, the 

London store’s shelves 

are arranged by themes 

such as “Wanderlust” and 

“The City” to encourage 

discovery. The Speaker 

Lounge’s desk and 

seating was supplied 

by Arper, the foliage by 

London startup Patch 

and the lamps by Muuto. 

libreria.io

WIRED Live

Test Lab
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42 STARTUPS SHOWCASED THEIR PRODUCTS AT THE WIRED LIVE TEST L AB
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VISA partner session on the  

Access Stage at WIRED Live
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t may have only been 

seven years ago, but the 

2010 payments arena 

was an entirely different 

world. The iPhone had 

only existed for three 

years; PayPal was a fraction of its size and 

the cosy closed loop that characterised the 

2010-era payments space was yearning for 

new ideas and insurgent disruption. 

“If you think about, it wasn’t just an 

emergence of new technologies, but there 

were completely new entrants into the 

space,” Bill Gajda, senior vice president of 

innovations and strategic partnerships at 

Visa told the audience at WIRED Live 2017. 

“It’s a completely different place now.”

Gajda suggested that in 2010, the 

payments world was a “club between the 

banks and the networks”. But Visa saw a 

demand for innovation and realised that 

only startups had begun to expore how new 

customer experiences could be created.

It was those startups that made up  

the thousands of new entrants and prompted 

the billions in investment that has trans-

formed the payments space.  

So too has Visa, which has undergone 

bold new changes during those seven 

years, although the company had to be  

very cautious in the beginning. 

“We had to say no to almost every one of 

[the new ideas] because it required putting 

a card on a phone, app or in the cloud, and 

as long as you were putting an actual card 

into one of those devices or apps, it was an 

immediate risk to the system,” Gajda said.

Having to say no on so many occasions 

forced Visa to rethink the way it was going 

to innovate. It was, according to Gajda, the 

“impetus for us to embed the token that 

we launched with Apple Pay and is the 

foundation for payments, going forward”.

There is yet more change on the horizon 

within the industry – and Visa is thinking 

about what that means for the company.

“We authenticate eight trillion trans-

actions a year; 25,000 a second. We also 

do identity management and we can put 

tokens in front of bank accounts anywhere 

I

The payments space has undergone huge changes in 

recent years. Visa is prepared for even more

WIRED LIVE

THE PAYMENT  
REVOLUTION:  
2010 TO NOW 

we want to,” said Gajda, emphasising that 

the company is more than just a 16-digit card.

Visa is not resting on its laurels. Newer 

technologies such as the blockchain are 

already being considered.

Gajda suggested a concept of taking the 

Visa network and building verifiable block-

chain technology on top of it to enable 

innovations such as microtransactions in 

the internet of things. In other words, secure 

payments would be enabled on internet- 

connected devices in ways that were 

unimaginable several years ago.

Other areas that the company has been 

looking at include augmented reality, the 

internet of things and behavioural biome-

trics that authenticate users using elements 

such as thumb pressure.

“It’s early days, but the technology we 

are now looking at is going to transform 

payments,” Gajda added.

‘ WE AUTHENTICATE 
EIGHT TRILLION 
TRANSACTIONS A YEAR, 
25,000 A SECOND. WE 
ALSO DO IDENTITY 
MANAGEMENT – WE 
CAN PUT TOKENS 
IN FRONT OF BANK 
ACCOUNTS ANYWHERE 
WE WANT TO’

  Bill Gajda, Visa

V I S A
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VOYAGER, POSITRON

Positron’s cinematic 

virtual-reality demo 

integrates beautiful 

design and high-end 

engineering. Precisely 

guided 360° yaw motion, 

haptic feedback, noise-

cancelled 3D audio and 

even scent delivery 

combine to deliver 

immersive virtual 

reality experiences for 

WIRED Live delegates. 

kineticXco.uk

SEEDS POD, SAFE 

INNOVATIONS 

Developed as therapy 

pods for prison inmates, 

this versatile, 2.4-metre-

wide meeting space is 

composed of glass-

reinforced plastic. It 

breaks down into eight 

pieces that can be 

assembled in 30 minutes. 

Ambient LED lighting 

can be controlled by 

the occupant, as can 

its built-in Bluetooth 

speakers, turning the pod 

from a meeting space  

into a personal party room. 

seedpods.com

BUZZ JAM LIVE 

DEMONSTRATION 

The hackathon is to the 

computer coder what 

a jam session is to the 

musician – and Buzz Jam 

is a mixture of the two. 

Buzz Jam pairs computer 

coders with musical 

artists to create new 

musical instruments for  

a unique performance.

buzz-jam.com

WIRED Live

Test Lab

DELEGATES TOOK PART IN FOUR VIRTUAL-REALIT Y EXPERIENCES
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BOSCH FORWARD 

SHOWCAR

Bosch’s concept vehicle 

approaches the car of the 

future as a “third living 

space”. It has a number of 

innovative features: facial 

recognition to personalise 

seat height, steering 

wheel, mirror settings, 

temperature and media; 

a haptic-touch display 

and gesture controls; and 

eye-tracking technology 

to ensure information can 

be displayed wherever  

the driver’s eyes are 

drawn. bosch.com

NOVA, CREOQODE

Nova is a DIY kit that lets 

users build their own AI 

robot, as well as practice 

coding and engineering 

skills. The kit is designed 

to teach users about 

computer vision, image 

processing, kinematics 

and control theory. Nova 

can recognise and track 

faces, identify colours, 

measure distances and 

move in five separate 

axes. creoqode.com

FEELREALVR – THE VR 

FLIGHT SIMULATOR 

FOR SURGERY, 

FUNDAMENTAL VR

FeelRealVR is a virtual-

reality simulator for 

surgery that combines VR 

with haptic feedback to 

create realistic operating 

experiences. It aims to 

create safe, measurable 

and repeatable surgical 

procedures that can be 

used to train students. It’s 

is also a scalable way to 

educate surgeons around 

the world remotely. 

fundamentalvr.com

WIRED live

Test Lab

264M2 OF TOBACCO DOCK WAS TAKEN OVER BY THE WIRED LIVE TEST LAB 

IKEA

To celebrate a new 

collaboration between 

IKEA and WIRED UK 

exploring off-grid living, 

the Swedish furniture 

store brought along a 

selection of its chairs, 

sofas and tables – some 

with wireless-charging 

capability. The company 

also showcased a food 

station, serving pickled 

fruit and Nordic grain soup 

to delegates. ikea.com

HEXA, VINCROSS

HEXA is a six-legged, 

highly manoeuvrable robot 

small enough to fit in your 

backpack. It’s controllable 

by smartphone and, 

thanks to a 720-pixel 

camera with night vision, 

three-axis accelerometer, 

distance-measuring 

sensor and infrared 

transmitter, not even 

darkness will stop it from 

exploring. vincross.com
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Left: a volunteer steps 

into Accenture’s sensory-

experience booth at WIRED 

Next Generation

he power of the mind can 

be viewed through the 

power of technology. At 

WIRED Next Generation,  

A c c e n t u re  e n g a g e d 

students with what was 

going on inside their minds and how they can 

apply that knowledge to make meaningful 

contributions throughout their careers. 

Stepping inside a sensory-experience 

booth, students were taken through a seven-

minute journey that activated their senses - 

touch, smell, sight, sound – to build a picture 

of how they reacted to different scenarios. 

While this was going on, their brainwave 

activity was monitored and illuminated 

through lights within the booth, showcasing 

the power of their minds in real time. At the end 

of the journey, they were given a 3D analysis 

of their visualisation throughout the entire 

experience, which displayed how their minds 

reacted. “At the end, they can see whether 

they were more action-oriented, whether 

they were more analytical or collaborative 

throughout that experience, so they’ve learnt 

something new about themselves as well,” 

says Accenture UK early talent recruitment 

marketing lead Jenny Kantarovski. 

What they discovered can help them engage 

with technology in ways they might not have 

considered and open up new pathways 

towards learning future skills. “When it 

comes to technology, quite often we forget 

about the natural senses,” says Kantarovski. 

“Because the booth is lighting up with their 

brainwave activity, it’s actually showcasing the 

T

WIRED Live partner Accenture got inside students’ minds at Next 

Generation – by mapping their brainwave activity in real time

WIRED NEXT GENERATION

TEENAGE
BRAINWAVES 

strength of their mindset and that connection 

to technology.” Building excitement around 

technology and providing engaging oppor-

tunities for younger generations means they 

can be involved in transforming the future 

and the way people live and work, she says. 

Today, nearly every interaction or activity 

is digitally driven, encouraging students to 

think about their impact and what they can 

contribute. “There’s so much to technology 

these days; bringing that to front of mind is 

really exciting because it can showcase so 

many more careers,” says Kantarovski. 

Global professional-services company 

Accenture fosters this engagement by running 

classes such as the Apprenticeship and 

Horizons programmes, which give students 

a feel for working life and provide the tools 

they need to understand what they can do 

when they finish education. This is where the 

sensory booth plays a part. “As tech evolves, 

there are so many more opportunities in terms 

of what they can get into,” says Kantarovski. 

“The booth is about broadening their exposure 

because there’s so many interactive elements 

to learn from it. But also it’s about having fun.”

‘  BECAUSE THE 
BOOTH IS LIGHTING 
UP WITH THEIR 
BRAINWAVE 
ACTIVITY, IT’S 
ACTUALLY 
SHOWCASING THE 
STRENGTH OF 
THEIR MINDSET 
CONNECTION TO 
TECHNOLOGY’

  Jenny Kantarovski, Accenture

A C C E N T U R E
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POPPY JAMIE

Solving tech’s 

happiness 

equation

Would the world seem 

better if we focused on 

being happy rather than 

perfect, Poppy Jamie 

asked – and what if 

technology could help us 

put our happiness first?

Jamie thought she’d 

found happiness as 

a TV presenter, the 

only career she’d ever 

wanted. But answering 

correspondence for her 

Snapchat show Pillow 

Talk with Poppy made her 

aware of the challenges 

for young people. 

“I was receiving 

thousands of messages 

from people feeling 

really stressed,” she 

said. “And I was feeling 

stressed – we are the 

most anxious generation 

ever, according to the 

American Psychological 

Association.”

The 27-year-old’s 

conclusion was simple: 

we’re addicted to social-

media likes. “They make 

you feel good – and if 

you don’t get enough, 

it makes you feel bad,” 

she argued. “We are in 

a comparison overload, 

and comparison is the 

thief of all joy.”

If technology created 

our problems, can it also 

solve them? Jamie’s 

Happy Not Perfect 

app, developed with 

scientists, life coaches 

and CBT therapists, aims 

to do just that. Designed 

as a game, it encourages 

users to write down their 

feelings and watch the 

game burn them away. 

“Happiness is a habit,” 

she concluded. 

GEORGE SIMONS

Sci-fi can 

inform our 

tech future

Science fiction has 

always inspired real-

life technology, George 

Simons told the 

Saturday morning crowd 

– so look out for solid 

holograms and your DNA 

sequence beamed from 

your smartphone soon. 

Simons, creative 

manager at motion 

design specialist 

Territory Studio, creates 

future user interfaces 

(FUIs) for science-

fiction and fantasy 

movies – recent credits 

include Blade Runner 

2049, Prometheus, 

Guardians of the Galaxy 

and The Martian. 

“My favourite FUI is 

designed in a way we 

can imagine an alien 

might understand,” he 

explained. “That’s when 

our imagination isn’t 

restricted by rules or 

understood by humans.”

Martin Cooper, who 

invented the mobile 

phone in the 70s, was 

inspired by Star Trek 

communicators; in 2017, 

the Qualcomm XPRIZE 

announced a $10 million 

competition to design a 

medical tricorder as used 

on the USS Enterprise. 

“Creating FUI for 

aliens allows us to 

design UI for future 

tech,” Simons said, 

citing his work on user 

interfaces for dashboard 

consoles on electric 

vehicles and projects 

with Intel to create big-

data interfaces across 

retail, manufacturing 

and logistics.

“A lot of new tech  

is being developed that 

would make solograms – 

solid holograms –  

and hologram umbrellas  

like those we created  

for Blade Runner  

2049 entirely possible,” 

he told the room.

SILAS ADEKUNLE

Robot wars 

can educate 

and inspire

In the rush to a future 

where robots play key 

roles in everything from 

transport to medicine, 

we shouldn’t neglect 

entertainment, Reach 

Robotics founder Silas 

Adekunle warned. “The 

most important thing 

robots can do is to let us 

have fun,” he argued. 

Adekunle learned this 

when he was a robotics 

undergraduate teaching 

code at local schools 

– where he found that 

adding gaming elements 

to his classes led to 

soaring attendances 

and engagement. “You 

should show people the 

experience of driving a 

car before showing  

them what’s under the 

hood,” he explained. 

Adekunle launched 

Reach Robotics in 

2013, working with 3D 

printing to prototype 

each idea. “Computer 

games start with a 

level-one character 

that goes through 

progression,” he 

explained. “When you 

buy physical toys, you 

run out of experiences. 

We’ve changed that.”

His gaming robot,  

the MekaMon, has 

three degrees of 

movement in each leg 

with infrared and touch 

sensors to battle other 

bots. Players can use 

augmented reality  

to fight opponents 

around the world. 

Adekunle now 

makes sure pupils can 

program MekaMon’s 

sophisticated code. He 

modelled its movement 

and behaviour on the 

natural world – hoping 

that children will  

learn the value of 

preserving nature.

Next

Generation
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Back row: Tommy Sissons, 

poet, Spit the Atom; Kit 

Finnie, poet, Spit the 

Atom; Maggie Aderin-

Pocock, space scientist; 

Gabriel Akamo, poet, Spit 

the Atom; Poppy Jamie, 

founder, Happy Not Perfect; 

Ross Atkin, designer and 

engineer; Farah Ahmed, 

core research labs, Natural 

History Museum. Middle 

row: Jasmin Burton, 

founder, Wish for WASH; 

Scola Dondo, YouTuber; 

Tantenda Naomi Matsvai, 

poet, Spit the Atom; Abbie 

Hutty, engineer, Airbus; Em 

Ford, creator, My Pale Skin; 

Leyla Hussein, founder, 

Dahlia Project; Suli Breaks, 

poet and YouTuber. Front 

row: George Simons, 

creative manager, Territory 

Studio; Tom London, digital 

magician; Silas Adekunle, 

co-founder, Reach Robotics
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MAGGIE ADERIN-

POCOCK

Philosophy 

through 

film-making

The commercialisation 

of space is here – and 

it may get us to Mars, 

Maggie Aderin-Pocock 

told the room. “Just 

like mobile phones and 

computers, space ships 

will get smaller and 

faster – and hopefully 

we’ll all get out there,” 

she explained.

The space scientist 

and TV presenter told 

how the James Webb 

Space Telescope will 

allow us to look through 

vast dust clouds in our 

galaxy to discover  

Earth-sized planets that 

might hold water.

She’s currently 

involved in a variety of 

space projects – not bad 

for a kid who was written 

off as “stupid” at school. 

“My dyslexia meant they 

put me at the back of 

the class with the safety 

scissors and the glue,” 

she told the audience. 

Fast forward a few 

years, and she’s now 

hoping to get to the Red 

Planet herself. “Nasa 

says the first person 

to land on Mars is alive 

today,” she said. “I 

think we’ll get there in 

20 years. Elon Musk 

and other commercial 

companies are the way 

we’ll get there. Dare to 

dream,” she urged. �

WIRED EVENTS

To find out more about 

WIRED’s inspiring  

and wide-ranging 

annual conferences, 

visit wired.co.uk/ 

event/wired-events

ABBIE HUTTY

Will we be 

alone when 

we colonise 

the Red 

Planet?

We have to find out 

if there’s life on 

Mars before we start 

contaminating the planet 

with dirty humans, 

according to ExoMars 

Rover delivery manager 

Abbie Hutty. Her Airbus 

team is building the first 

LIVE PERFORMANCE

New talent 

for the Next 

Generation

Acoustic R&B band 

MiC LOWRY and raw 

performance-poet 

troupe Spit the Atom 

delivered electrifying 

live performances at 

Next Generation – and 

explained to the room 

how technology and 

social media provided 

inspiration and helped 

them reach a wider 

global audience.

Spit the Atom’s 

Tatenda Naomi Matsvai, 

Kit Finnie, Gabriel 

Akamo and Tommy 

Sissons took to the 

stage throughout 

the day with their 

complex spoken-

word performances. 

The poetry and music 

collective – formed 

at the Roundhouse’s 

Words First project – 

autonomous Mars rover 

specifically searching 

for traces of life. “We 

thought Mars was a 

barren, sterile planet,” 

she told the conference. 

“But every time we  

send a mission we  

find something else  

that makes us think 

there could be life,  

past or present.”

Clouds of Mars 

methane – with seasonal 

summer blooms – could 

only have come from 

life or volcanoes, she 

explained. “Fierce UV 

radiation from the Sun 

breaks down methane in 

400 to 600 years,” she 

take their name from 

the fusion taking place 

in the Large Hadron 

Collider. Their YouTube 

performances have 

gone viral, leading to 

competitions and tours 

in the US and beyond.

MiC LOWRY’s name 

is less scientific: it’s 

based on Will Smith’s 

character Mike Lowrey 

from the 1995 film Bad 

Boys. The Liverpool five 

piece – Ben Sharples, 

Kaine Ofoeme, Akia 

Jones Delleile Ankrah 

and Michael Welch 

– met when they 

were students at 

John Lennon’s old 

explained. “If there had 

been a volcano in that 

period, we would have 

seen it – so it might be 

organic processes…”

The rover Hutty’s 

team is building – due to 

launch in 2020 – has a 

two-metre-long drill to 

hunt deeper beneath the 

planet’s surface than 

before. The challenge 

is to build a rover that 

can function in wildly 

swinging temperatures, 

from -115°C at night to 

-5°C during the day. 

Another challenge 

includes ensuring no 

organic matter of any 

kind travels to Mars on 

the rover to distort its 

readings. “Which is why 

robots will be better at 

finding life on Mars than 

humans,” Hutty said. 

“We’re just big bags  

full of microbes.”

school. “We’re heavily 

influenced by 90s R&B 

groups like Boyz II Men, 

Jodeci and Destiny’s 

Child,” singer Ben 

Sharples told the room.

Uploading acoustic 

guitar and a cappella 

vocal-harmony mash-

ups of R&B hits on to 

YouTube built a large 

global audience – with 

popular Facebook 

performances helping 

them secure a support 

slot on Justin Bieber’s 

2016/17 European tour.

Their message? 

“Talent counts for 

nothing without a work 

ethic,” said Sharples.

Next

Generation
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 BEAUTIFUL MINDS VS  
THE BEAUTIFUL GAME

Scouting for talent

These elite industries share 

some interesting economic 

characteristics. The most 

obvious is massive financial 

compensation. Experts in 

technica l  f ields such as 

machine learning are moving 

to the private sector for huge 

transfer fees. One prominent 

example is Anthony Levan-

dowski, the former director of 

Google’s autonomous vehicle 

project, who reportedly took 

home more than $120 million 

(£91.5m) since 2007. And, as 

The New York Times recently 

revealed,  even postgrad-

uates fresh out of university 

with PhDs in machine learning are taking home  

annual salaries of between $300,000 to $500,000.

Much like football scouts, the search for machine-

learning experts is increasingly targeting the young. 

Over the past few years, university departments have 

been plundered. In one fell swoop, Uber famously 

hired 40 experts from Carnegie Mellon’s prestigious 

autonomous vehicle department. Other universities 

have experienced similar raids, including Stanford, 

Montreal and Toronto in Canada and UCL in the UK. 

lite footballers and elite programmers

have one quality in common: they are 

both the best at what they do. This 

means they are highly skilled, small in 

number and thus in high demand. The 

very best footballers and the very best programmers 

receive the same social honorific – they are both 

referred to as “geniuses” in their respective fields.

Despite the scarcity of these “geniuses”, their 

relative contribution is enormous. Footballers play 

a game that is watched religiously by two billion 

people around the world, week in and week out. The 

expectations, wagers, disappointments and desires 

of millions of fans rest upon their performance.

Similarly, a small number of elite programmers are 

responsible for building the digital architecture of  

the future. Specialists in fields such as AI are 

constructing systems that will power companies, 

governments and financial markets. As a result, the 

integrity of our social systems 

rest upon their lines of code.

out, the average age of employees at 

Facebook is 28 years old. This may 

foster a restless spirit to innovate;  

as well as a reckless disregard for 

established rules and regulations.

The other main issue is competition. 

Organisations such as Andela provide 

a small number of brilliant individuals 

with a life-altering opportunity. The 

hope is that the skills, capital and 

experience they acquire will percolate 

back to their home countries. Whether 

this happens remains to be seen.  

Yet models which contractually 

oblige bright young  things to  

return to their home countries after 

receiving a world-class education may 

help stem the brain drain. 

The tech world follows the same 

principles as football. Money talks. 

Just as huge amounts of capital and 

skill have accumulated in the major 

football clubs, the same can be seen 

with the big tech companies. For 

Barcelona, Real Madrid, Manchester 

City and Bayern Munich, read Google, 

Facebook, Amazon and Apple. Their 

dominance lights up the playing field – 

and devastates the competition. 

Is this killing the beauty of the 

game? It is too early to say. But perhaps 

the technology industry would benefit 

from a Leicester City moment.

Andela, an education startup, uses 

rigorous tests to find Nigeria’s most 

brilliant young mathematicians. 

Once these individuals have been 

identified, it provides mentorship 

and training, with the aim to place 

them in world-leading companies.

A n d e l a ’s  b u s i n e s s  m o d e l 

acknowledges that genius is evenly 

distributed around the world. Just as 

you may find the next Pelé kicking a 

ball against the wall of a favela in Rio, 

you may also find the next Alan Turing 

living in a slum in Lagos or New Delhi.

Managing brilliant minds

How these young, rare and sought-

after minds are managed will greatly 

inf luence the development of 

companies, countries and continents. 

At company level, having teams of very 

young, richly rewarded employees 

will come with consequences. Young 

people are wonderfully inventive, 

creative and unconstrained in their 

thinking. Yet these same qualities can 

manifest as impetuosity, recklessness 

and inexperience. As tech commen-

tator Scott Galloway has pointed 

Tom Upchurch  

is director of  

WIRED Consulting

The economics of genius-spotting has many similarities with football scouting

WIRED Consulting helps organ-

isations adapt to future change. 

If your company is interested in 

exploring the effects that disruptive 

technology will have on business, 

society and culture, please contact 

us: consulting@wired.co.uk
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G L E N F I D D I C H

‘A POWERFUL PART OF 
EXPERIMENTAL CULTURE 
IS THE REALISATION THAT 
GREAT IDEAS CAN COME 
FROM ANYWHERE. A 
CULTURE THAT ALLOWS 
THE BEST IDEA TO WIN IS 
A CORE PART OF HOW WE 
WANT TO RUN A BUSINESS’ 
Chris Morton

The Glenfiddich Experimental Series showcases 

trailblazers from beyond the world of whisky: combining 

Glenfiddich’s passion for pioneering collaboration with 

its rewriting of the rule book on single malts.
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hris Morton (pictured) 

has experimentation 

imprinted in his business 

DNA. He recalls moving to 

America at a young age 

and watching his father, 

who worked for Nasa, fire frozen turkeys from 

a cannon that he had built. The aim would 

be to see if windscreens break when people  

fly jets. Unconventional, yes, but also 

effective. Since working in many of these 

lab environments, he states that the culture 

of experimentation, testing and learning has 

always been in his blood. 

It’s no wonder, then, that Morton has 

brought some of these same traits to his role 

as an entrepreneur. He co-founded Lyst back 

in 2010 when only one per cent of branded 

fashion was being sold online. 

“We saw very early that social media was 

inspiring customers to want certain brands 

or products, and that influencer marketing 

was becoming very popular. This generated 

a problem for the customer: once you know 

what you want, how do you find it?” he states. 

An item may be available from a department 

store in Hong Kong, or a boutique store in 

San Diego, for example. 

Today, ten per cent of branded fashion 

items are sold online, and this is increasing 

every year. But Morton emphasises that 

foreseeing this growth required a high level 

of testing in order to gain an understanding 

of how the world was changing so quickly.

“What worked in the past won’t necessarily 

work in the future – we can’t rely on those 

assumptions. The best way to understand 

how the new world is working is by testing, 

iterating and learning,” he says. “Experimen-

tation is a key part of our business and must 

remain a part of our culture going forward, 

as the world will continue changing at pace.”

It is this same ethos of challenging assump-

tions and pushing boundaries, that has helped 

make Glenfiddich the world’s most awarded 

single-malt whisky. The Glenfiddich Experi-

mental Series is challenging traditional tastes 

through a series of pioneering expressions.

Lyst has raised £39 million since 2010, 

provides the inventories of more than 11,000 

designers and stores including Burberry and 

Valentino, and has backing from the likes of 

Accel Partners, Balderton and Draper Espirit. 

But it hasn’t come without its challenges. 

After launching, some Lyst employees 

received a press release about a similar 

concept to theirs, only from one of the 

biggest internet companies in the world.

“They had Tom Cruise at their launch 

apartment at a loft in New York – it was an 

early experience of how helpless we were 

as a small business. All we could do is  

keep our heads down and have faith that we 

were doing the right thing,” says Morton.

The rival business shut down a year after 

launching; Morton says it taught his team not 

to pay too much attention to its competitors. 

Instead, he wanted to ensure they constantly 

experimented to gain a competitive edge. 

C

In our third profile in collaboration with Glenfiddich’s 

Experimental Series, we talk to Chris Morton, co-founder of 

fashion-curation company Lyst, about ideas and ideals

Experimental series #3:

Working on future 
assumptions

One of the ways it did this was by testing 

ideas on its 75 million-plus users and deciding 

whether to keep these new features as part 

of its service, adapt them or remove them 

altogether. These ideas would come from 

team members from all levels. “One of the 

most powerful parts of experimental culture 

is the realisation that great ideas can come 

from anywhere,” says Morton. “Building a 

culture that allows the best idea to win is a 

core part of how we want to run a business.” 

Some ideas come from external sources. 

“I spent a lot of time chatting to people from 

areas such as music, retail or big data and 

all of these conversations help us influence 

our thinking in terms of what we should be 

trying, testing and learning,” he says.

“We wanted to work with customers 

who had their taste and 

style, and build a solution 

for them,” Morton adds. 

“We pushed past that 

boundary where the world 

had worked to a new vision 

where customers knew 

what they wanted. We 

could help them find those 

things.” glenfiddich.com/

uk/ explore/experimental 

#ESGlenfiddich
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WITH ALL THE RECENT 
TALK ABOUT AI AND 
ROBOTS TAKING OVER THE 
WORLD, THE FESTIVAL 
WAS A TIMELY REMINDER 
THAT WE HAVE A LOT OF 
POTENTIAL TO EXPLORE, 
BOUNDARIES TO PUSH AND 
SECRETS TO UNLOCK

s part of the Glenfiddich 

Experimental Series, 

m o r e  t h a n  3 0 0  o f 

S c o t l a n d ’s  l e a d i n g 

bartenders were treated 

to an end-of-summer 

festival high in the picturesque glens of 

Dufftown. The event included performances 

by Glaswegian bands The Fratellis and Twin 

Atlantic, distillery tours, comedy, silent 

discos, street food and, of course, whisky. 

Bringing innovation to life, WIRED’s pop-up 

Test Lab let attendees get hands-on with 

the latest technologies 

impacting the future of 

hospitality. Curated by 

London futurist Amelia 

Kallman, the interactive 

lab explored a range of 

disruptive trends, from how 

we interact with products 

in stores to mass person-

alisation and the future  

of synaesthesia.

Digital design agency 

DARE TO DIFR debuted a 

customised “Swipe Store” 

that makes windows and 

digital displays instantly 

shoppable from mobile 

phones, with no need to download an app or 

enter personal information into an unknown 

screen. Candy Mechanics’ 3D chocolate faces 

demonstrated how subtractive manufac-

turing is a fast, fun and cost-effective means 

of mass personalisation, while designer 

Helena Ambrosio of Middlesex University 

showed how 3D-printed products informed by 

data can add value and meaning to everyday 

objects such as vases, plates and utensils. 

Other features included a sensory 

cinema, virtual reality, a captivating lecture 

by Edinburgh artist Geoffrey Mann and –  

A

everyone’s favourite – a whisky-tasting exper-

iment inspired by Professor Barry C. Smith, 

director of the Institute of Philosophy at the 

University of London that gave festival-goers 

the chance to test their synaesthetic abilities. 

With all the recent talk about artificial intel-

ligence and robots taking over the world, 

the festival was a timely reminder that, as 

humans, we still have a lot of potential to 

explore, boundaries to push and secrets 

to unlock. While new technologies may be 

reshaping the future, festivals like this, which 

bring people together to celebrate, inspire and 

delight, will always be future-proof. 

Multi-award-winning Geoffrey Mann took 

to the main stage to talk about his inventive 

artistry that challenges the divides between 

craft and design. His focus is on transposing 

the ephemeral into physical existence through 

the medium of glass, bridging the gap between 

the traditional craft process and new digital 

technologies. And in doing so, his art captures 

a unique story told to the world in a new, 

engaging and innovative way. glenfiddich.

com/uk/explore/experimental #ESGlenfiddich

In an industry based on tradition, it’s rare to find a brand that thinks differently. So when Glenfiddich announced 

a festival celebrating the convergence of creativity, technology and innovation, we had to come along

 Festival of  the senses

G L E N F I D D I C H

Pictured right:  

Guests get into 

the party spirit at 

Glenfiddich’s end-

of-summer event 

at Dufftown,  

north Scotland 

360-DEGREE 

EXCAVATION

A virtual-reality 

experience by 

Dr Leon Barker, 

University of  

East London

SENSORY 

CINEMA 

EXPERIENCE

Produced by 

Dr Tereza 

Stehlíková, Royal 

College of Art

3D CHOCOLATE 

Personalised 

lollipops by Candy 

Mechanics

TRANSPOSED

SOUND

Motion and time

into glass by

Geoffrey Mann

IN THE POP-UP 

TEST LAB:
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L I M E - B A S I L 

T R I A N G U L A T I O N

Bottom layers: lime and basil 

confit; sponge cake;   

crunchy base with almonds

Top layers:  Italian meringue 

with lime and basil;   

marshmallow-mousse

Dinara Kasko’s show-stopping cakes are inspired by architecture, 

designed on desktop software and baked to perfection

Designer desserts

3D-PRINTED 

SILICONE

MOULD

-

A collapsible 

plastic frame 

helps preserve 

the cake’s 

geometry 

Dinara Kasko didn’t set out to be a 

chef. She intended to be an architect. 

“But in Ukraine, it’s not easy,” she 

says. “Everything froze a few years 

ago” – at the outbreak of the war with 

Russia – “and there are not a lot of 

construction sites.” So instead, Kasko 

turned her flair for constructing 

beguiling, intricate shapes to 

something smaller scale: desserts. 

Kasko’s designs – gravity-defying 

arcs, ultra-precise geometries, gelatinous 

spheres that fuse like neutron stars – are 

created with the help of some non-traditional 

kitchen tools. She uses software such as Houdini 

and Autodesk 3ds Max, before 3D-printing 

silicone moulds. “It can take two or three days 

to print my model,” says Kasko, 28. The cakes 

are then baked and added to the mould, before 

spending two hours in a blast chiller to seal  

the shape. The result: puddings that look  

more suited for a Pritzker Architecture Prize 

than The Great British Bake Off.

Thanks to Instagram, Kasko’s designs have 

attracted international attention; she’s been 

invited to collaborate with acclaimed chefs 

from the US and Spain. She is now selling her 

moulds – mass-produced in China, rather 

than her Khirkov studio – to let bakers try 

their hand at home. It’s the first step, she 

hopes, to starting her own design studio. 

But, she warns: beauty is only icing-deep. 

“The cakes look beautiful. But the most 

important thing is that our cake is tasty.”  

OF-W dinarakasko.com



as an artist, jonathan yeo is 

used to working in ancient technol-

ogies: pencil, oil paints, canvas. The 

Kensington-based artist has earned 

international acclaim for his paintings 

and collages of notables such as David 

Cameron, Malala Yousafzai and Tony 

Blair. But for his latest self-portrait, 

he reached for a new tool: Tilt Brush, 

the virtual-reality painting app 

developed by Google. 

“It’s an incredible 3D sketch book,” 

says Yeo, 46. “The thing about VR that 

I think is really powerful is that you 

can draw freely in space. You don’t 

have to shape things like stone or 

clay. You can make these sweeping 

Jonathan Yeo’s latest piece explores a new media: 3D printing and VR

Self-portrait of artist in 
bronze and Tilt Brush 

self-portraits is basic,” he 

says. “Before photography, 

you used a mirror. But to 

have a picture of you – a 

virtual life-room – that you 

can walk around as if you’re 

interacting with someone 

else, was something new.” 

But VR has one funda-

mental flaw: it only exists 

inside a  headset.  Yeo 

wanted something more 

tang ible.  So,  working 

with the Google Cultural 

Institute (which develops 

Tilt Brush) and Gloucester- 

based foundry Pangolin 

Editions, Yeo developed 

a method to cast his VR 

brushstrokes in bronze. 

The result – the first bronze 

sculpture created in VR – is on display 

at the Royal Academy as part of 

From Life, an exhibition celebrating 

portraiture. The work will sit alongside 

a series of new paintings by Yeo which 

explore the impact of technology on 

the form. “When I was at art school, 

portrait painting was seen as anach-

ronistic,” Yeo says. “A side effect of 

technology is that we’ve become 

much more adept at reading portrait 

images. We expect photographs to be  

manipulated. We don’t take any 

digital image at face value.” In such 

an ephemeral world, he says, sculpture 

feels like a riposte, a refuge. “To make 

something in one of the oldest art 

forms known to man – 6,000 years 

old… there’s something permanent 

about it.” OF-W From Life runs until  

March 2018. royalacademy.org.uk

  Jonathan Yeo photographed at his 

London studio, October 2017. Standing 

either side of him are two work- 

in-progress 3D-printed maquettes
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movements, like painting. It’s a 

hybrid of painting and sculpture, 

which is something that would have 

been impossible to do before.”

To create his new kind of self- 

portrait, Yeo first sat for a 3D scan 

in the light-stage volume of Los 

Angeles-based scanning company 

OTOY; the file could then be imported 

into Tilt Brush. “The technology of 
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ian johnson’s dreams 

came true – and then so did 

his nightmares. In 2014, 

Johnson was invited to join 

the small, slowly growing 

group (so far, all men) to 

write and direct his very own Star Wars movie. 

But then he gave the first draft of his script 

for The Last Jedi to his childhood hero, Mark 

Hamill, and said childhood hero – as quoted 

in Vanity Fair earlier this year – fundamen-

tally disagreed with every choice he had made 

for Luke Skywalker. Johnson laughs about it 

now, but at the time, “it was absolutely terri-

fying! It didn’t feel good,” he says. “But it ended 

up being healthy because I had to put my ego 

aside and step back. I had to think, ‘OK, this 

character has been part of Mark’s identity  

in many complicated ways for the past 40 

years.’ The notion that some young asshole 

is going to come along, drop a script in his 

lap and say, ‘And now it’s this’ and he would  

say, ‘Yep, makes perfect sense to me, let’s do  

it!’ is kind of fanciful. It was a process.” 

The past versus the future – such is the 

conflict of the third Star Wars trilogy. In 2015, 

J.J. Abrams’ The Force Awakens bridged the 

ages by taking the heart of A New Hope and 

remixing it for a modern age; come for Han, 

Luke and Leia, stay for Rey, Finn and Poe.  

But now it’s down to Johnson – the baby-faced 

43-year-old Californian best known for the  

dark and brooding Brick and time-travel  

thriller Looper – to pilot the franchise into 

uncharted space. “All these movies, in some 

way, rhyme with each other,” he says. “But  

I am almost allergic to nostalgic callbacks  

for the sake of callbacks. [The Last Jedi]  

feels connected to the past, but also like it’s 

moving forwards… We start pushing these 

characters and seeing what they can take.”

Kathleen Kennedy, the president  

of Lucasfilm [see WIRED 01.17], had 

her eye on Johnson for a while. She 

was said to like his sophisticated 

storytelling, his command of the 

camera, everything that marked him 

out as an indie auteur. But Johnson 

wasn’t interested in making “my 

version of a Star Wars movie”, he 

says. “I was just thinking, ‘How do 

I make a good Star Wars movie?’” 

From the beginning, he was given 

a “terrifying amount of freedom”. 

He moved to San Francisco for six 

weeks for guidance from Lucasfilm’s 

story team, who he would meet 

with regularly for “validation… for 

permission to go to weird places”. 

What they worked out exactly is 

top secret, but the broad gist is a 

middle chapter with not only, “the 

sensibilities of The Empire Strikes 

Back baked into it”, but “the goofy 

element” of Return of the Jedi too.

It’s a story driven, primarily, by 

the ending of The Force Awakens: 

by the Jedi training of Daisy Ridley’s 

Rey, and the apparently controversial 

question not of where, but who is 

Luke Skywalker? But The Last Jedi 

also features many of Johnson’s 

own inventions. These include the 

shady DJ, played by Benicio Del Toro; 

a major new hero called Rose Tico 

(Kelly Marie Tran), a maintenance 

worker for the Resistance; the 

glamorous casino city of Canto 

Bight, Star Wars’ very own Monte 

Carlo; Porgs, the cute definitely-

not-Ewoks that inhabit Luke’s exile 

planet of Ahch-To; and Laura Dern’s 

Vice Admiral Holdo, an important 

figure in the Resistance and key to 

the storyline of Princess Leia, who 

takes on a poignancy after the death 

of Carrie Fisher in December 2016. 

“She’s beautiful in so many ways 

in this movie,” Johnson says. “I 

wish she could see it. I’m sure she’d  

find something to give me hell about! 

But I think mostly she would love it.”

Such freedom to innovate may 

sound surprising. Over the past 

few years, Lucasfilm has developed a 

reputation for eating up independent 

film-makers and  spitting  them 

out. In 2015, Josh Trank was fired 

as the prospective director for  

Rogue One; while earlier this year, 

Phil Lord and Christopher Miller, 

The LEGO Movie duo hired for the 

Han Solo spin-off, were sensationally 

fired  in favour of Ron Howard. 

Finally, in September, there was the 

news that Jurassic World director 

Colin Trevorrow had  departed 

Episode IX, with J.J. Abrams being 

brought back to replace him. And yet  

Johnson has survived, relatively 

unscathed and drama-free. Not that 

he could – or would – tell you why. 

“Other people’s film sets are like 

other people’s marriages,” he says. 

“If you’re on the outside looking in 

and think you know what’s going on, 

you’re probably wrong. Speaking 

for myself, I wasn’t in any of those 

processes. I know the process I was 

in and I know my experience was the 

exact opposite of that characteri-

sation. I was protected and felt like 

creatively I was in a safe space. There 

were times during the making of this 

movie where I’d say, ‘God, it feels like 

we’re making Looper or Brick even’. 

It would feel like we were making an 

indie movie, just with lightsabers.” 

Stephen Kelly Star Wars: The Last 

Jedi is released on December 15

A force for  
good and evil

R

‘Luke has been 
part of Mark’s 
identity for 40 
years. That some 
asshole is going 
to come along 
and say, “Now 
it’s this” and he’d 
say, “Let’s do  
it!” is fanciful’

Rian Johnson

Rian Johnson on working with the Lucasfilm empire –  

and how to keep in Mark Hamill’s good books



 Rian Johnson (bottom): “Other people’s film sets are like other people’s marriages. If you’re  

on the outside looking in and think you know what’s going on, you’re probably wrong.”

F I L M Music from 
a different 
perspective

Anthony Matchett wants 

to create the iTunes 

of virtual reality. The 

29-year-old is CEO of 

London-based startup 

MelodyVR, which was 

formed in 2015 and is now 

getting ready to launch. 

Over the past two 

years, MelodyVR has 

recorded 5,000 hours of 

360° music video. The 

team has built its own VR 

cameras, which it takes 

to events and records 

multiple angles, from 

next to the lead singer 

to behind the drummer 

and out in the crowd. 

Slip on a VR headset and 

you can switch between 

viewpoints as you please. 

At launch, MelodyVR 

will be available on the 

Oculus Rift, PlayStation 

VR, HTC Vive, iOS, 

Android and Microsoft’s 

HoloLens headset. 

Matchett says a single 

360° music track will cost 

around £1, with a concert 

priced at between £8 

and £15. Revenue will be 

shared between artists, 

labels and MelodyVR. 

Making money from 

the start will be hard but, 

as VR goes mainstream, 

Matchett hopes his 

company will be well-

placed to take advantage: 

“We’re more concerned 

with getting people 

excited about music in VR 

than worrying too much 

about the market.” Matt 

Burgess melodyvr.com
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Predicting tech’s next  
Black Mirror moments

Black Mirror has 

gained a reputation 

for its biting – and 

creepily accurate 

– portrayals of the 

dark endgame  

of technology, from 

facial recognition to 

Uber ratings. But its 

co-creator, Charlie 

Brooker (above), 

is tired of being 

such a downer. 

“If you just did 

bleak and nihilistic 

endings every 

single time then it 

becomes absolutely 

metronomically 

predictable,” says 

the 46-year-old. “It 

can be challenging 

and interesting  

but at the same time 

have some kind  

of optimism.  

That’s been sort- 

of liberating.” 

Ahead of the 

show’s return on 

Netflix, WIRED 

caught up with 

Brooker to ask: 

What should we be 

worried about from 

the next wave  

of startup ideas? 

Matt Reynolds

Charlie Brooker talks to WIRED about future real-world dystopias

T E L E V I S I O N

<

Emotional machines

“I suspect that in the  

near future we’ll have 

sentient packaging 

that will say ‘Hello! 

I’m a carton of milk, 

don’t throw me away 

– arggghh!’ It will be 

like hell, with all these 

people you don’t want 

to deal with. I’ll end up 

having to go to the fridge 

wearing a pair of fucking 

headphones because  

I don’t want to get  

into a conversation  

with a yoghurt pot.” 

Flying cars

“Why does a car need 

to fly? The minute it’s 

flying I’m a bit worried 

about it. As soon as all 

the traffic is flowing in a 

completely automated 

way there will be fewer 

vehicles full stop, and 

less congestion. It would 

be like an episode of The 

Jetsons with everyone 

flying around. You’d get 

collisions left, right and 

centre, wouldn’t you? “

The sharing economy

“Countless products 

are just shit that we’ve 

bought that we don’t 

really need. Having said 

that, I don’t like sharing 

things. Well, food. I’m  

a bit weird about sharing 

food, but I don’t think 

anyone’s suggesting 

that yet. That’s a kind of 

kind of Human Centipede 

thing. I think it makes 

sense, but it might 

lead to a complete and 

utter collapse of the 

manufacturing industry.” 

Artificial intelligence

“It looks like we’re going 

to have to rethink our 

position in the world over 

the next four decades or 

so, as we begin to cede 

more and more control 

to automation and 

computers. We’ve got to 

work out what our purpose 

is, and if we’ve got an AI 

that thinks it knows better 

than us what we should be 

doing, maybe we should 

start listening to it.” 

Personal space travel

“I don’t quite get the 

appeal of flying into 

space unless there’s 

something actually  

there. I’m perfectly happy 

for someone else to  

do it until there’s 

something there that’s 

worth going for. I can  

see a future world in 

which people willingly 

fucking fling themselves 

into the depths of space 

rather than spend 

another ten minutes on 

this stinking shithole.”



Sub-marine  
melody makers

The first time that Laila 

Skovmand tried to sing 

underwater, it sounded 

awful. “There was just 

mainly a lot of bubble 

sounds coming out,” 

says the Danish musician 

and composer. “The 

instruments that I tried 

underwater, I couldn’t  

get them to sound.”

But now, after almost 

15 years of research 

and experimentation, 

Skovmand is preparing to 

perform a set of ethereal, 

dive under,” explains 

Skovmand. “Then you 

let an air bubble from 

the lungs come up into 

the mouth, and you sing 

through that little air 

bubble. Then we kind of 

suck it in again and we 

can take a new tone.

“In the beginning it 

 was just short notes. 

After a few years 

of practice, we can 

now sing beautiful 

melodies.” Duncan Geere 

aquasonic.dk

dreamlike songs at 

the Sydney Festival 

in January under the 

name AquaSonic. She 

will be accompanied by 

four other musicians, 

all submerged in 

glass tanks. Between 

them they’ve figured 

out not only how to 

sing underwater, 

but also how to build 

instruments that  

work without air.

The first is the 

hydraulophone, which 
M U S I C

shoots jets of water out 

of several holes, which 

can be covered with a 

finger to play a note. 

Then there’s the 

crystallophone, which 

uses the same idea as 

playing on wine glasses, 

but instead has two  

glass bowls mounted  

on a rotating axle.

The group also 

developed a stringed 

instrument called the 

rotacorda, which has 

a nylon wheel that can 

be rubbed against the 

strings to create chords 

and longer notes.

But the underwater 

singing technique that 

the group has developed 

is perhaps the most 

impressive: “We go 

up above the surface, 

take air in and then we 

Below: AquaSonic’s 

Nanna Bech playing the 

rotacorda underwater
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urger chain meatliquor is well known for its  

cutlery-free eating. But walk into its new London branch 

this month and you might be surprised to find there are 

also no seats, nor tables. Instead, just a kitchen, in a space 

shared with other restaurant chains – and outside  

 a queue not of hungry diners, but Deliveroo drivers. That’s 

because it, like a growing number of the capital’s new eateries, isn’t a 

restaurant, but a “dark kitchen”, whose food is only available for delivery. 

Deliveroo, the unicorn startup launched by Will Shu in 2013 – launched 

Deliveroo Editions kitchens in April 2017; by the time this issue hits the  

shelves, it hopes to have 30 open across the country. Early adopters include 

MEATliquor, Clockjack, Motu Indian Kitchen – from the creators of the Miche-

lin-starred Gymkhana – and sourdough-pizza chain Franco Manca.

It’s not just Deliveroo: in London, Supper is doing the same with its luxury meals. 

Why? Scale. A network of more than 5,000 delivery workers lets local restau-

rants expand and find new customers without committing to the overheads of 

a physical location which may sit empty most of the day. “I started as a 

street-food stall in south London,” says Joseph Moore, founder of Crust Bros, 

a pizza kitchen. “The low cost of operating at an Editions site has allowed me 

to test the Crust Bros concept before committing to a bricks-and-mortar site.”

With more delivery services, from Just Eat to UberEATs, offering delivery 

– and Facebook reportedly trialling delivery orders directly from its app – 

dark kitchens may become more attractive than renting premises for many 

restaurateurs. The only drawback? Scale requires living in dense, urban areas 

– where there are enough riders to support the volume of orders. If not, you’re 

stuck with an older, less convenient technology. It’s called a takeaway. OF-W

The inexorable rise of the food-delivery app is inspiring 

restaurant owners to turn their backs on walk-in customers

The no diners club

B

17% 

Of restaurants 

fail in the first 

year, according 

to a 2014 study 

by the University 

Of California, 

Berkeley. (The 

industry cliché 

that up to 90  

per cent fail  

in the first year  

is a myth) 

15,000

Deliveroo riders 

in the UK. Uber  

has more than 

50,000 drivers 

offering its 

services through 

UberEATs

>

Supper 

The London 

company’s 

Japanese “Supper 

scooters”, with 

custom-made 

thermally-lined 

boxes, can deliver 

food for up to 30 

diners at once

<

Motu 

Five kitchens, 

covering much of 

London, dispatch 

“home-style” 

Indian takeaways 

to diners

Crust Bros

A dark-kitchen 

trial preceded the 

2017 launch of its 

Waterloo outlet
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Q U B I T

The Aura assistant 

uses machine-

learning and the 

phone owner’s data 

to direct shoppers to 

potential purchases

o b i l e  c o m m e r c e  i s 

proving problematic 

– and Qubit knows it. 

“We’ve  reached th is 

inflection point,” says 

Qubit founder and CEO 

Graham Cooke, “where mobile traffic is as 

high as desktop traffic. Within that, there are 

quite alarming metrics around the actual 

commercial value you get from mobile. It’s 

about half the conversion rate, about 1.65  

per cent versus 3.35 per cent.” 

“Half” is an approximation that persists in 

mobile commerce. Average customer spend 

on mobile sites is half when compared to 

desktop equivalents; revenue is around half; 

and the average amount of products seen 

by customers on mobile sites compared 

to desktop is, again, half. “We’ve been 

wondering if the number of products you can 

see on the hamburger menu, in that search, 

is the core driver of this performance issue.” 

Smaller real estate is a fundamental problem 

for mobile devices. But Qubit has a solution. 

“The user is in more of a discovery mode 

when they’re on mobile,” says Cooke. As such, 

Qubit wants to “interpret what a customer 

wants – based on that moment and based on 

what they’ve done in the past”. The company’s 

answer: Aura. “It’s an AI-powered shopping 

assistant that creates the most relevant, 

tailored experience for each shopper.” When 

paired with a commerce site, Aura instantly 

curates and personalises products and 

categories for individual visitors, improving 

discoverability and engagement.

At Aura’s core are machine-learning 

capabilities that continually improve 

relevance and discovery for shoppers based 

on their individual actions. It is already 

showing gains. Retail companies ColourPop 

and Wolf & Badger partnered with Qubit in 

testing Aura’s mobile capabilities. Colour-

Pop’s director of technology Nathan Dierks 

M

Qubit’s Aura aims to eliminate the frustration of mobile commerce, 

using AI and data to help shoppers find inspiration on demand

WIRED RETAIL

SMALL-SCREEN   
SHOP ASSISTANT 

noted “a 50 per cent lift in add to bags”, while 

George Graham, CEO of Wolf & Badger, sees 

Aura as beneficial to a specific challenge of 

its mobile site. “People aren’t coming to us 

for random things; they’re coming to us for 

that inspiration, for discovery purposes.” 

In store, assistants provide guidance but, 

online, Aura is picking up the slack. 

What’s clear is that by addressing key 

issues of discoverability, relevance and 

engagement through AI, Qubit has shown 

that mobile commerce need not be painful. 

The potential for such personalisation 

may eventually be acted upon beyond the 

retail sector in mobile commerce. But for 

now, Cooke says, Qubit sees retail as “the 

bleeding edge”. Aura is more than a dressing. 

For more, visit qubit.com/aura

‘ WE’VE REACHED 
THIS INFLECTION 
POINT WHERE 
MOBILE TRAFFIC 
IS AS HIGH AS 
DESKTOP TRAFFIC’

  Graham Cooke, CEO, Qubit

IL
L

U
S

T
R

A
T

IO
N

: 
M

IC
H

A
Ł

 B
E

D
N

A
R

S
K

I



J . P .  M O R G A N  P R I V A T E  B A N K  _  W I R E D  P A R T N E R S H I P

IL
L

U
S

T
R

A
T

IO
N

: 
M

A
R

C
U

S
 M

A
R

R
IT

T

t boggles the 

 mind how retail  

has changed in 

just a few years. 

A decade ago, 

buying music on 

iTunes was only for the initiated, and 

consumers fretted about using their 

credit cards online. Now, purchasing 

something at the tap of a touch-

screen or the wave of a smartphone 

is the rule, rather than the exception.  

“In the not-too-distant future, 

consumer payments will be more 

integrated as mobile and digital 

wallets become more prevalent, 

both in-store and in-app,” says 

Cather ine  Moore,  European 

president of Merchant Services at 

J.P. Morgan. “Consumers will not 

differentiate between Apple Pay, 

Samsung Pay, credit cards, bank 

transfers or cash, but rather think 

about their preferred forms of 

payment used in a personal way.”

Crucially, the change brought 

about by the internet and mobile 

payments isn’t going to stop any time 

soon – if anything, more is to come.

“As retailers continue to innovate 

and engage customers online, 

facilitating easier and more secure 

payments will be critical. People 

expect a personalised service across 

all retail interactions and in multiple 

locations,” Moore says. “Retailers 

have to find a way to extend their 

brand into the digital space, based 

on consumer-defined, behavioural 

frameworks that are still emerging.”

To be up to that challenge, the  

sector is experimenting with technol-

ogies that have the potential to 

reshape retail in profound ways. One 

example is the blockchain, a digital, 

decentralised ledger that can keep 

a permanent, tamper-proof record  

of any transaction. That makes it 

ideal for several retail applications. 

The b lockchain  could ,  for 

example, be used for micro-trans-

actions:  small payments which are 

currently not convenient due to 

banking fees. As cryptocurrency 

does not require any fees, block-

chain-based transactions could be 

a way to pay for short-term usage 

of services or appliances. Block-

chain startup Slock.it proposes just 

that. “Using micro-transactions 

can help shift business models 

towards ‘Pay As You Use’ services, 

for any device, anywhere,” says 

Slock.it co-founder Stephan Tual.

Blockchain’s impact goes beyond 

payments. London-based Prove-

nance uses it to enhance trans-

parency: e-commerce has simplified 

access to a vast range of products, 

but consumers may struggle to 

ascertain that their purchase is 

authentic or ethically sourced. 

To solve that, Provenance uses 

blockchain technology to give 

products a “passport”, which 

helps consumers track down their 

movement through the supply 

chain. “The way we trust brands and 

products is changing,” says Prove-

nance founder Jessi Baker. “With the 

rise of mobile and data, decisions 

based on a wider set of information 

is increasingly easy. Trusting that 

information is the next frontier. One 

day, every product will come with a 

Provenance e-commerce embed and 

interactive tag allowing us access to 

data. This will help consumers find 

products that match their values.”

Other companies believe that 

provenance could be established 

through different means. UK firm 

Evrything marshals internet of 

things technology – including 

NFC, QR, RFID and Bluetooth – to 

provide consumers with more infor-

mation. When choosing a product in 

a shop, a customer can scan it with 

their smartphone to get valuable  

insights, explains CEO Niall Murphy.

“Digitally enabled products 

become direct channels of inter-

I

Shoppers will be able to 

use AR to “try” products 

at home before buying

Driverless-buggy startups 

are already testing their 

delivery vehicles in the UK

action with the consumer. For 

example, a consumer can use their 

smartphone to access information 

about a product directly from that 

product item in the store,” he says. 

“But they can also pay for that 

product directly from their phone 

without going to a checkout.” 

In the same breath, smart 

products allow retailers to run 

their businesses more efficiently. 

“Retailers lose sales if the right 

inventory is not in the right store 

when a consumer wants it. And they 

lose income if too much inventory 

is in a store, having to discount 

products to sell them. The internet 

of things makes it possible to track 

individual items and apply real-time 

analytical intelligence to solve these 

problems,” Murphy explains. 

More generally, the real question 

is: in the near future, will there be 

shops at all – or will they be super-

seded by warehouses and e-com-

merce websites? Bricks-and-mortar 

shops will likely still be around; but 

they will serve a different function. 

We will visit shops to touch, feel and 

try on the stuff we want to buy – but 

then we will order it online and get it 

delivered to our homes.

Many shops will become smaller 

showrooms and contain less 

merchandise. Augmented-reality 

technology will help to conjure goods 

out of thin air, or customise them 

through digital filters. 

“Nike has a base model shoe on 

display and customers – with the 

help of their phones – can customise 

their own model,” explains Ko de 

Ruyter, professor of marketing at 

Cass Business School. “You could 

have any colour car on display 

because AR apps will allow you to 

change the colour.”

In some cases, shoppers will skip 

shops altogether and download an 

AR app to “try” the product at home. 

Manchester-based startup Digital 

The shopping experience is in a period of disruption. From blockchain authentication to AR 

showrooms, our buying habits are changing fast. But can companies and regulation keep up?  

HOW TECH WILL 
CHANGE RETAIL
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to be developed and used on their 

devices, there will be more oppor-

tunity for retailers to get on board.”

Of course, once we have decided 

that we love that item, the question 

remains of how to get it delivered to 

us. One-day delivery and real-time 

purchase tracking are already with 

us – so can home delivery get, 

possibly, even more high-tech? 

Turns out it can. But while much 

has been said about Amazon’s 

drone-delivery ambitions, regulation 

could prevent the plan from flying 

for now. More terrestrial solutions, 

however, are rapidly catching on.

The UK is already a testing bed 

for companies trialling driverless 

delivery buggies – autonomous (or 

semi-autonomous) vehicles that 

can find their way to the buyer’s 

home, solving the so-cal led 

“last mile problem”.“Last-mile 

delivery is the biggest bottleneck in  

e-commerce, especially local e- 

commerce such as groceries and 

food delivery,” says Allan Martinson , 

COO of self-driving robotics company 

Starship Technologies. “Ground-

based delivery robots have opened 

the door to new opportunities.” 

“The main problem is regulation: 

while autonomous vehicles are a 

great concept, there is no legis-

lation,” says William Sachiti, inventor 

of driverless delivery pod KarGo.

J.P. Morgan’s Moore agrees that 

regulation needs to keep up with 

disruption in the sector: “New regula-

tions will play a significant role in 

helping retailers maintain digital 

relationships with the customers 

in-store and online,” she says. 

“Providing active consent for 

how personal data can be used – 

including the ‘right to be forgotten’ – 

will be a game changer in redefining 

how merchants serve up targeted 

marketing to consumers, as well 

as to analyse data to leverage for 

deepening relationships and loyalty.”

J . P.  M O R G A N

Bridge has developed a technology 

that blends AR and machine vision,  

allowing customers to visualise on 

their handsets what furniture would 

look like in their homes. 

“It was developed to help solve 

the problem of the ‘Imagination Gap’ 

– where people can’t imagine how 

a product will look in their homes,” 

says company founder David 

Levine. “Thanks to Apple and Google 

announcing tech that allows AR apps 

‘ AS RETAILERS CONTINUE 
TO INNOVATE AND ENGAGE 
CUSTOMERS ONLINE, 
FACILITATING EASIER AND 
MORE SECURE PAYMENTS 
WILL BE CRITICAL’ 
– Catherine Moore, European president 

of Merchant Services, J.P. Morgan
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he consumer is more 

demanding than ever 

before. “They want what 

they want, when they want 

it, and wherever they are,” 

said EY’s Helen Merriott at 

the WIRED Retail EY Access Stage. As shopping 

habits change and the world becomes more 

connected, how can retailers meet the needs 

of consumers’ in a fast-paced digital age? 

Retailers need to disrupt themselves by 

investing in new technologies, products and 

services, and processes to help with future 

growth. But to achieve this, there are two things 

complicating the process: rising consumer 

expectation and the shifting powers in retail. 

“Ultimately, you’re in business to serve 

consumers,” Merriott said. “Today, there’s 

now complete transparency in price and what 

people are saying about products, which means 

consumers have this massive expectation.” As 

millennials gain more spending power, what 

they want matters, and their values now prior-

itise a traceable product that comes back to a 

brand with a bigger purpose than just making 

money. Merriott said that retailers need to 

focus on being genuine. “Consumers now, 

and increasingly in the future, are more likely 

to buy a branded product when that product 

is authentic or different enough to be worth it.”

Retailers also need to look forward to see 

how millennials want to spend their money 

– and Merriott said it’s not in investment, it’s 

renting: “They don’t want to invest in clothes 

or electronics or cars, partly because they are 

living their lives more fluidly. Why own assets 

when you can rent them?” 

The other challenge? Power is shifting 

away from retailers and to the platforms that 

consumers increasingly use to access them. 

The rise of voice and AI means day-to-day 

interaction with technology is becoming 

increasingly passive. Merriott predicts this 

will be an area where, if retailers don’t adapt, 

they’ll fall behind. “Once voice becomes more 

prevalent and customers start to allow assis-

tants to automatically make decisions based 

on their preferences, brands that are not strong 

enough will struggle.” And those preferences 

T

Brands must be personal and purposeful to recapture consumers’ attention in our turbo-charged 

world, says Helen Merriott, partner and markets leader for retail and consumer products UKI, EY 

WIRED RETAIL

DEMANDING
RESULTS

matter too. There’s a big push for brands to 

collect data and use it responsibly to enhance 

consumer experience. “The only limitation 

is not what retailers can provide in terms of 

services, but how prepared individuals are to 

share their data.” To encourage this, it’s about 

making sure consumers know their brands are 

compliant to data regulations, but more than 

that, they must build trust by letting consumers 

know they stand for something meaningful.

“For as long as retailers have been in 

existence, they have been powerful. In the 

current economic environment, retailers are 

losing that power and influence,” Merriott 

said. “Retailers must shift their focus from 

protecting their past, to creating what the 

consumer needs them to be.”

‘MILLENNIALS DON’T WANT TO INVEST  
 IN CLOTHES OR CARS. WHY OWN  
 ASSETS WHEN YOU CAN RENT THEM?’
   Helen Merriott, partner and markets leader  

for retail and consumer products UKI, EY

Today’s consumers expect retail brands to provide high-quality services and deliveries on demand
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Six learnings from  

WIRED Retail 2017

LOGISTICS 

The new 

high street

The store of the future 

could be right outside 

your door any minute 

now, according to Per 

Cromwell, advertising 

executive turned 

entrepreneur and 

founder of Moby Mart.

“Retail today is not 

about buying it cheap 

and selling it expensive,” 

he explained. “It’s about 

logistics – moving from 

producer to consumer as 

fast as possible.”

Cromwell’s company 

is piloting the Moby – 

an autonomous and 

unstaffed mobile retail 

space that you can call 

up with your phone in 

the same way that you’d 

call an Uber driver.  

“The high street will 

survive,” he said. “It just 

won’t look the same.”

John Vary, 

futurologist at the  

John Lewis Partnership 

(JLP), and Sandrine 

Deveaux, managing 

director of the  

Store of the Future  

at online retailer  

FarFetch suggested a  

different strategy. 

“We believe in human 

interaction,” argued 

Deveaux. Vary aims 

to enhance the 

in-store customer 

experience with 3D 

furniture modelling,  

psychometric tests 

and innovative digital 

displays. He plans  

to use JLP’s 84,000  

staff, or partners,  

as his sounding  

board for new ideas. 

Eight hundred and 

ninety-six high 

street shops closed 

in 2016. In the same 

period, year-on-year 

figures for online 

shopping remained 

the same. This led to a 

willingness to consider 

more innovation in the 

retail sector among the 

investors, startups, 

analysts and brands 

represented at this 

year’s WIRED Retail 

conference. 

Speakers discussed 

the impact of new 

technology and 

explored the future 

of bricks-and-

mortar retailers 

and the merging of 

physical and digital 

experiences. 

“Retail is about 

emotion – giving 

customers a reason 

to purchase,” said 

Matthew Drinkwater, 

head of the London 

College of Fashion’s 

innovation agency. 

“Customers want  

to be told a story,”  

agreed Leila Martine, 

who oversees 

Microsoft’s HoloLens. 

For Martin Harbech, 

director of retail, 

e-commerce and 

fintech at Facebook, 

emotion is the 

new currency. “On 

Instagram, you can 

go from discovery 

to immersion to 

shopping in seconds,” 

he explained. “The 

problem is producing 

thumb-stopping 

content. You have 

got less than three 

seconds to impress 

people as they swipe.”

W I R E D  E N E R G Y  _  E V E N T  _  0 9 5

Event briefing  

Retailers must 
combine emotion 
with innovation 

BY STEPHEN ARMSTRONG

ILLUSTRATION: ANDY GOODMAN
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SMART SHOPPING

The future 

of luxury

Mixed-reality 

holograms and smart 

end-to-end shopping 

experiences may help 

the sceptical luxury-

retail sector embrace 

new technology, said 

Matthew Drinkwater, 

head of the London 

College of Fashion’s 

innovation agency.

“The luxury industry  

is all about making 

customers feel excited 

and connected,” 

Drinkwater added. “3D 

images on websites 

boost clicks by 20 to 

40 per cent and we 

should move that into 

the real world.”

Drinkwater and his 

team are developing 

holograms with 

Microsoft’s HoloLens, 

which places a virtual 

model in the room and 

allows customers to 

cycle through entire 

catwalk collections. 

“Virtual reality needs 

to have more realistic 

content,” he admitted. 

“But as fashion 

designers sketch 

with CAD at the early 

stages, they could use 

holograms to try  

out new products.”

Sandrine Deveaux, 

managing director of 

the Store of the Future 

at FarFetch, agreed that 

emotion is key. With 

the company’s luxury 

boutique Browns, its  

app links customers 

to sales associates 

to ensure a seamless 

online/offline 

relationship, allowing 

in-store conversations 

to extend into after-

sales care and analytics. 

WAREHOUSE WINNER

Pay-as-you-go 

storage will 

help stores

cut costs

Stowga is launching an 

Airbnb for warehouse 

space, the company’s 

CEO Charlie Pool 

explained to the room, 

after winning the WIRED 

Retail Startup Showcase. 

“Warehouses are 

not the most sexy 

business,” he said. “But 

for most retailers,  

it is the only long-term 

fixed cost in their  

supply chain.” When 

Pool managed 

warehouses for an 

asset-management 

firm, he realised that 

they all had significant 

empty space, which cost 

them extra money. Pay-

as-you-go warehouses, 

he argued, help retailers 

escape long-term lease 

arrangements and 

make warehouse space 

a variable cost. The 

benefit to warehouse 

owners is that they are 

able to fill empty space 

with temporary rentals.

Citing one of his 

existing fast-moving-

consumer-goods clients, 

Pool explained that a 

large company could 

take risks, explore  

new markets and cut  

their delivery costs 

by renting short-term 

spaces that are located  

near city centres.

‘The luxury industry is all 

about making customers feel 

excited and connected’
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UPCOMING 
EVENTS

1/ Issey Miyake  

L’eau Majeure  

D’Issey 

The new fragrance from 

Issey Miyake is an 

interpretation of the 

movement of water as a 

cool, masculine scent.  

An eau de toilette, its 

salty, woody bouquet is 

evocative of the sea, while 

further notes of bergamot, 

grapefruit and velvet 

cashmere add a burst of 

fresh energy.  

£61 houseoffraser.co.uk

3/ Cambridge Satchel  

Company Bridge  

Closure Bag

A new look for the classic 

Cambridge Satchel, this 

sophisticated bag is made 

from 100 per cent leather 

with branded brass 

hardware. The tabs and 

adjustable leather strap 

make it convenient for 

all-day wear, and there  

is plenty of room for a  

laptop, books and more. 

£205 cambridge 
satchel.com/en-gb

4/ i.am+ BUTTONS  

Bluetooth  

Earphones   

The shape of these 

premium wireless 

Bluetooth earphones are 

inspired by vinyl records. 

Metal earpieces and a 

fabric-covered cord 

merge strength and style. 

With six hours of battery 

life and 120 hours of 

standby time, these will 

let you immerse in your 

playlists all day long.  

£169 iamplus.com 

2/ Herschel Supply  

Little America  

Backpack

Herschel’s classic Little 

America backpack can 

accommodate a 15” laptop, 

electronics and other 

day-to-day essentials.  

The bold navy-blue colour 

and classic tan Herschel 

straps ensure a striking 

look, making it the ideal 

accessory for travelling  

to school, office or  

airport. £120 herschel 
supplyco.co.uk
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WIRED 
HEALTH
WIRED Health 

returns in March 

2018, this time as 

a two-day event. 

This flagship event 

healthcare and 

technology will 

include educational 

keynotes by 

leading figures in 

their fields. Come 

along and learn 

about this fast-

changing sector. 

March 13-14, 2018 

wired.co.uk/event/

wired-health

BASQUIAT:  
BOOM FOR REAL 
Go on a journey 

to 80s New York 

and experience 

Jean-Michel 

Basquiat’s raw 

works in the UK for 

the first time. More 

than 100 pieces 

of art will be on 

display at London’s 

Barbican Centre, 

from paintings 

to photography 

and rare film and 

previously archived 

material. Until 

January 28 2018 

barbican.org.uk

VIBRANT DIGITAL 
FUTURE SUMMIT
Curated for 

business leaders 

and innovators 

who need to focus 

on what’s next in 

digital, this event 

will include talks 

and panels from 

experts in the 

industry. From AI  

to the IoT, it will help 

you gain essential 

insights into digital.  

January 31, 2018, 

Business Design 

Centre, London 

vibrantdigital 

future.uk

INNOVATE 
FINANCE 
GLOBAL SUMMIT 
The world’s leading 

fintech conference 

comes to London 

in March 2018. The 

conference will 

showcase keynote 

talks from global 

innovators, high-

profile institutions 

and investors, as 

well as speakers 

from the Bitcoin 

Foundation, Circle 

and FemTech 

Global. March 18-20  

fgs.innovate 

finance.com
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A C C E L E R A T E D  L E A R N I N GP R O D U C T I V I T Y  H A C K SE N T R E P R E N E U R I A L  C U L T U R E

In her new book, author and  

entrepreneur Sarah Lacy makes 

the case that hiring women 

isn’t just the right thing to do –  

it makes business sense too
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E Q U A L I T Y

The data doesn’t lie – tech 

companies need to hire 

more women to succeed

The year 2017 put gender bias in focus again. Firms must 

study the numbers if they want to thrive, writes  

entrepreneur and author Sarah Lacy in her new book 

Percentage by which female-founded 

companies in First Round Capital’s portfolio 

performed better than those founded by men

Silicon Valley prides itself on being 

a place that breaks the mould, 

embracing misfits, disrupting 

business as usual. We’re so radical 

that we fund college dropouts 

who’ve never held down jobs before 

to build companies. That is pretty 

radical. Or it was. The first time it 

was done. Once it becomes the new 

template for the only thing you fund, 

you aren’t disrupting anything. 

The industry’s top VCs have 

actually copped to this. During a 

2008 keynote at the National Venture 

Capital Association, John Doerr (one 

of the top VCs in the history of Silicon 

Valley) said to Mike Moritz (another 

one), “If you look at [Amazon founder 

Jeff] Bezos, or [Netscape founder 

Marc]  Andreessen,  [Yahoo! 

co-founder] David Filo, the founders 

of Google, they all seem to be white, 

male nerds who’ve dropped out of 

Harvard or Stanford, and they 

absolutely have no social life.” Doerr 

took it further, saying, “That corre-

lates more with any other success 

factor that I’ve seen in the world’s 

greatest entrepreneurs.”

The striking thing about these 

words – besides that they ignore  

the existence of Yahoo!’s other 

co-founder, the Asian Jerry Yang – 

is that they use pattern recognition 

to nakedly justify discriminating 

against women and minorities.  

Doerr implicitly advises all the other 

VCs in attendance to do the same. Here’s 

the secret to becoming as successful as 

John Doerr and Mike Moritz. 

VCs who’ve been in the industry for 

decades will even argue that “pattern  

recognition” is their singular advantage. And 

that’s not all bullshit. There are some similar-

ities in how great companies are built. 

There’s a reason so many of them come out 

of a place where people have seen how it’s 

done over and over again. But this blind 

adherence to finding the next Netscape, 

Amazon, Google or Facebook also leads to 

a lot of the unconscious bias in the Valley. 

It also excuses a lot of bad behaviour that 

alienates women and discourages them 

from wanting to work at startups.

This bias is measurable. Williams 

and Dempsey cite a study that found 

that when subjects were given 

identical CVs, one identified as being 

from a mother and one not, 

non-mothers got 2.1 times as many 

callbacks as equally qualified 

mothers. They were also recom-

mended for hire 1.8 times more 

frequently than mothers. There’s 

plenty of data to back up why women  

naturally make great entrepreneurs, 

managers and employees. 

First Round Capital, a venture firm 

that’s backed hundreds of startups 

at the earliest stages, including Uber, 

Birchbox and Blue Apron – produced 

a report of its internal data in 2015. 

A key finding was that the female-

founded companies in its portfolio 

performed 63 per cent better than 

those founded by men.  The 

Kauffman Foundation reported that 

on average, female tech entrepre-

neurs generated 35 per cent higher 

returns than male counterparts. 

Across several studies, there is 

evidence that startups led by 

women are more likely to survive 

and to be more profitable. One,  

by BNP Paribas, particularly 

highlighted higher success rates 

– and ambitions – among female 

entrepreneurs younger than 35. 

Beyond the startup world, 

McKinsey has found that gender- 

diverse firms are 15 per cent more 

likely to outperform competitors. 

Female-owned businesses in 

aggregate generate $1.6 trillion 

(£1.2tn) in revenue in the US, 

according to the Census Bureau. 

McKinsey also found that increased 

gender equality at work could add 

$12 trillion to the world economy. 

I could keep going, but you get the 

idea: data simply doesn’t back up 

Maternal Wall bias, gender bias, the 

desires of a patriarchy or any of the 

lies. Motherhood not only makes you 

a better leader, but a better employee. 

No matter if you never intend to start 

a company or even to work full-time 

again, know that these four muscles 

you build from motherhood will make 

you far better than your peers, if you 

trust and believe in your own power. 

For their book What Works for Women at Work, 

published in 2014, authors Joan C Williams and 

Rachel Dempsey conducted interviews with 

127 successful women, more than half of whom 

were women of colour. They discovered a 

near-universal playbook to the bias women 

face at work, which falls into four main 

categories: the Prove-It-Again bias; the 

Tightrope bias of being too masculine or too 

feminine; the Tug of War; and the Maternal Wall. 

Of the four, the Maternal Wall bias was the  

most blatant, in part because many people 

don’t see it as a bias; they see it as biology.

Female tech entrepreneurs generate  

35 per cent higher returns on  

average than their male counterparts
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‘Once the children hit 13 years 
of age, mothers not only 
become far more productive 
than any other group studied, 
but also stay that way  
for the rest of their careers’ 

DI V ER SI T Y B Y T HE NUMBER S

Non-mothers were recommended for  

hire 1.8 times more frequently than 

mothers, according to a study in the US

A recent survey entitled “The Elephant in the Valley”  

asked women working in Silicon Valley about their experiences 

in the tech industry. It found that:

66 PER CENT felt excluded 

from social or networking 

events, due to their gender

Ninety per cent of women said yes  

when asked if they’d witnessed sexist  

behaviour at work-related events

60 PER CENT said they  

had received unwanted 

sexual advances

60 PER CENT of those who 

reported harassment were 

unhappy with the response

When circumstances – such as 

taking care of children, ageing 

parents or a sick loved one – force 

you to become far less productive, 

you stumble. However, you find a 

way to do the same amount of work 

you did before, in less time. I used 

to joke that in the first three years 

of Pando, I was like Inigo Montoya 

from The Princess Bride. People 

thought I was working hard, but I 

was pregnant or nursing the entire 

time. Once I weaned my daughter 

Evie, it was as if I told the world,  

“I know something you don’t know… 

I am not left-handed!” and then 

tossed the sword to the other hand 

and kicked even more ass. 

Nicole Farb, CEO of craft-kit 

startup Darby Smart, was pregnant 

with twins when she raised her first 

round of venture capital. She 

remembers those early days of 

building a company with a baby in 

each arm. It built her confidence 

in terms of how much she was able 

to handle. “Strangely, it didn’t feel 

out of control, it felt in control,” 

Farb explains. “In entrepreneurship 

you often hear the mantra: focus 

is everything. I didn’t know what 

that meant [before becoming a 

mother]. It’s like, OK, there are five 

plates in the air and which one is 

just about to fall? Do I really need 

to shower today?” 

Productivity 

_

This one may be the most obvious. When you 

have children, you have the same hours in the 

day, but so much more you need to get done. 

You become a beast at multitasking, which is 

a skill that women are typically already better 

at than men. Research has backed up the 

obvious: a study by the Federal Reserve Bank 

of St. Louis found that over 30-year careers, 

mothers were far more productive than women 

without children at nearly every point in their 

careers. And mothers with two kids or more 

were the most productive of everyone studied. 

If you just had a baby, haven’t slept properly 

in weeks, didn’t have the luxury of maternity 

leave and are looking around at the chaos of 

your home, you probably don’t exactly feel like 

a productivity machine. But this survey should 

give you hope. It found that young children 

take a temporary toll on productivity, of 15 to 

17 per cent. For women with multiple children, 

the first child causes a 9.5 per cent decline 

in performance and the second child cuts 

out another 12.5 per cent. A third child 

decreases productivity another 11 per cent. 

However, the declines are temporary, and 

once the children hit 13 years of age, mothers 

not only become far more productive than 

any other group studied, but also stay that 

way for the rest of their careers. 

Think of those early years like taking time 

to do an MBA in the evenings. You’ll be less 

productive, sleep less and be more stressed 

for a few years, but it will pay dividends  

for the rest of your working life. 

Dads got some benefits too, according to 

the study. Fathers with one child performed 

similarly to childless men, but men with 

multiple kids were more productive than the 

rest of the men studied (although the 

increase in productivity was nowhere near 

as dramatic as it was with women). 

Warrior-girl stamina

_

There is a reason the whole  

“crooked Hillary” thing stuck better 

as an insult than “no-stamina 

Hillary”: Even sexists realise how 

much stamina motherhood (and 

grandmotherhood) takes. When it 

came out during the presidential 

race that Hillary lost her footing 

because she had pneumonia and 

wouldn’t stop working, almost 

every working mother said, “Yep.” 

Women simply have to work harder 

than men to prove themselves – 

especially once they’ve had kids. This 

isn’t only on the presidential 

campaign trail, nor is it only at the 

office. Women and girls experience 

this throughout their lives. 

Just look at girls’ sports at school. 

In 2008 Michael Sokolove wrote an 

awe-inspiring and terrifying story in 

The New York Times Magazine that 

84 PER CENT had been 

told that they were too 

aggressive 
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Increased gender equality in the  

workforce could add an extra  

$12 trillion to the global economy

15%
Percentage by which gender-diverse firms  

are more likely to outperform competitors,  

according to a report by McKinsey

Unlocked creativity 

_

Increased stamina and productivity 

are great. They give you the ability to 

push for longer hours and make the 

most out of those hours. But that’s 

all brute force. The most amazing 

thing to me about motherhood is that 

the quality of my work also increased 

dramatically. My voice as a reporter 

became more pointed, more direct 

and more aggressive, and my voice 

as a writer became cleaner and more 

convincing. Since becoming a 

mother, I’ve done some of my best 

writing and I can do it more quickly. 

My brain seemed to become 

rewired to think more creatively. Part 

of this is that magic of constraints. 

Creativity is the way you fight back 

against lacking the time and 

resources you think you need. 

CEO Julia Hartz had her first child 

in the early days of building 

Eventbrite with her husband. She 

was answering customer-service 

emails as she was taken in to give 

birth. Afterwards, she called her 

mother in a panic because she felt 

like no one had prepared her for life 

after she got the career, the husband 

and the baby… How do I actually 

manage all these things? “All she 

could tell me was, ‘What got you here 

will get you there,’” Hartz says. “It 

was so annoying and not the answer 

I wanted. I was like, ‘Oh, don’t pull  

this Zen Buddhist shit on me.’ But 

looking back, it was the best advice.” 

What her mother was describing 

was creative problem-solving. This 

may be a more valuable skill than the 

first two. Airbnb CEO Brian Chesky 

is not a mother or a father, but has 

used creativity to disrupt the half-a-

trillion-dollar hotel industry. On his 

first day at Rhode Island School of 

Design his teacher asked all the 

students to do self-portraits. They 

agonised over them all week before 

presenting them to the class, wincing 

Empathetic management 

_

Newsrooms are tough environments. The 

daily grind of filling a news hole is fuelled by 

bad coffee, whisky stashed in desk drawers, 

all-nighters and grizzled editors who scream 

profanity-laced tirades when you screw 

something up or miss a deadline. I was trained 

to think that’s just how the news business is. 

I worked for five different editors before 

starting my own company. Two were pheno- 

menal, three were borderline sociopathic. 

(Perhaps not coincidentally, the two pheno-

menal ones were parents). 

Managing by screaming and threats is 

effective, but only in the short term. Managing 

with empathy and compassion is much more 

sought to understand the higher 

prevalence of injuries in girls’ sports. 

Part of the difference is biology. A 

surge of testosterone in puberty 

means boys can pack on muscle  

with less work. Oestrogen does the 

same thing in girls, only it has an 

effect on fat rather than muscle. Girls 

have to train that much harder to 

build muscle, and that can wear out 

ligaments and risk injury. 

But part of it is also a warrior-girl 

ethos, where they refuse to be 

sidelined, indoctrinated by a societal 

pressure to work harder to be 

considered as much of an athlete as 

a boy. A girl in middle school recov-

ering from a torn ligament experi-

ences a version of the Prove-It-Again 

bias that mothers face when 

returning to work. 

This warrior-girl ethos puts girls 

at risk because they return before 

they’re healed. They also become 

inured to the pain. 

There is a parallel in research on 

injury rates in US Army basic 

training. Numerous studies show 

that women suffer injuries at much 

higher rates than men. But another 

study also suggests that women 

are both more frequently injured 

and tougher. It takes a bigger injury 

to knock them out of service. Men, 

by  compar ison ,  leave  af ter 

sustaining only minor injuries. 

Women shouldn’t have to work 

harder to be considered equal, but 

the fact that they’ve been condi-

tioned since school to do so may be 

a reason that female entrepreneurs 

outperform men – they wouldn’t 

have reached that level otherwise. 

at the critiques, picking apart what 

more they should have done, 

lamenting how they all weren’t 

quite perfect enough. 

The next assignment was to do 

200 self-portraits in the same time 

period. “Clearly there’s not enough 

hours in the week,” he said when he 

told me this story. “The point was 

it was a seemingly impossible 

solution, but with creativity you 

can always find a way.” 

With all due respect to RISD, I 

can’t imagine a greater creative 

battleground than raising children. 

Try to imagine explaining concepts 

like God, sex, war, death, Donald 

Trump, and why the sky is blue to 

a three-year-old who has barely 

grasped the days of the week. Or 

imagine crawling inside the brain 

of a toddler, deducing what thing 

they are planning to jump off when 

you leave the room – and trouble-

shooting it before it happens. 

It’s not just having to come up 

with creative solutions on little 

sleep and finite resources. There’s 

something about watching – and 

encouraging or combating – a 

child’s mind as it develops that 

unlocks your own creativity. 



Left:

Sarah Lacy, founder and 

editor of Pando, pictured at 

home in San Francisco 

During the course of reporting this book,  

I spoke to a dozen or so men who understood 

these issues. Men who said they preferred  

to hire mothers. Not to up their diversity stats 

or to look good, but because they found 

mothers to be more reliable in getting their 

work done. Or just because they believe women 

bring skills to a company that men don’t have. 

One example is the venture capitalist Mike 

Maples, whose firm has invested in companies 

such as Twitter, TaskRabbit and Lyft. When he 

set out to hire his first partner, he specifically 

sought out a woman and found one in a inexpe-

rienced maths PhD candidate at Stanford 

named Ann Miura-Ko. The firm is mostly female 

staffed and Maples likes to say Ann is the one 

with “the hot hand”. Indeed, she is one of just 

balanced teams and, in particular, 

mothers, out-perform male-domi-

nated teams. If it’s not a case of 

needing more women to enter the 

tech funnel, what gives? Uncon-

scious bias and a reliance on pattern 

recognition is a pervasive problem. 

Of course, there’s a way to combat 

this: change the pattern. 

 

Extracted from A Uterus is a Feature, 

Not a Bug (HarperCollins) by  

Sarah Lacy, out December 28.  

Sarah Lacy is the founder of Pando

Female-owned businesses in aggregate  

generate $1.6 trillion in revenue in the US, 

according to the Census Bureau

women and you taught me you should do 

anything you want, so you need to do this.” 

The moment made such an impression on 

Errett that she named the company after  

her daughter. “This brand is about empow-

ering women; for me it’s personal,” she says. 

She manages in a very personal way, too. 

“Managing a group of people is very analogous 

to parenting. I didn’t understand that at a 

cellular level until I had a kid,” Errett adds. 

sustainable. The problem is that it’s 

much harder. LinkedIn CEO Jeff 

Weiner discussed “compassionate 

management” in a 2014 interview. 

“Acting like an asshole is easy,” he 

said. “And often I think some of that 

behaviour emanates from laziness, 

because you don’t want to take the 

time to think about what that person 

is thinking or feeling or you don’t want 

to deal with their energy or their bad 

day... It’s exhausting. But it’s the only 

way to build a team that scales. Bad 

behaviour is the exact opposite. It’s 

just doing whatever comes to mind.” 

Amy Errett’s hair-dye company, 

Madison Reed, is very woven into her 

experience as a mother – it was her 

daughter who convinced her to start 

the company, saying her idea to 

create non-toxic hair colour would 

“save women’s lives”. “Mommy, are 

you going to do it?” her daughter said 

to her one morning after absorbing 

months of conversations where 

Errett was weighing the decision. 

“Everyone in our family are strong 

six female VCs on Forbes’s annual 

Midas List, and is on the board of 

Yale’s investment committee. The 

mix of male and female energy has 

also made him more likely to admit 

when he doesn’t know something.

Andy Dunn, CEO of menswear 

company Bonobos says, “Women 

have better judgment, more empathy 

and are shown to be better entrepre-

neurs,” he said. “They are financially 

more astute. Yet we live in a world 

where men weigh 1.6 times what 

women weigh, and a couple thou- 

sand years of history have weighed  

women down because of that. That’s 

starting to change. And the rate it’s 

changing is accelerating. The next 

hundred years will be referred to as 

the female takeover. By takeover, I 

don’t mean ‘Run for the hills, guys!’. 

I mean that your life will be improved 

by the ascendance of women.”  

Dunn has no agenda in saying this; 

it doesn’t boost his business or help 

raise capital. He simply believes it. 

Women getting run out of tech 

matters, because it’s where so much 

of the wealth creation is. I’ve cited 

evidence that women, gender- 
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ooking the part for work 

events can be difficult at 

the best of times. Throw 

d i f f e re n t  c o u n t r i e s, 

cultures and trends into 

the mix and it gets even 

knottier. But if anyone 

knows how to hit the 

r i g h t  s a r to r i a l  n o te 

for networking drinks 

near the Gare du Nord 

or a sales conference in 

the Bay Area, it’s Julia 

Fowler, co-founder of 

London-based fashion 

a n a l y t i c s  c o m p a n y 

E D I T E D.  H e r e ’s  h e r  

guide to business apparel 

in some of the world’s 

b i g g e s t  t e c h  h u b s .  

Edwin Smith

L O N D O N

–

“London has interesting 

and unique high street 

shops. You can go into 

Topshop or Topman and 

know that you’ll come out 

looking OK. At work, men 

often opt for a plain white, 

blue or pink shirt with a 

sports jacket – wool or linen 

depending on the season – 

but probably no tie. Jeans 

tend to be slimmer fitting 

than they would be in San 

Francisco. Commuting 

requires comfortable shoes: 

brown leather or sneakers 

for men and ballet flats for 

women, with a blouse and 

jeans or skirt. Or a dress – 

something trend-led but not 

over the top.”

BRANDS: 

Kurt Geiger, Boden, Toast, 

All Saints, Massimo Dutti, 

Whistles

B E R L I N

–

“Berlin has thriving fashion 

and design scenes to go 

with its startup culture, 

s o  t h e re ’s  a  re l a xe d , 

hipster kind of vibe. A 

monochrome palette of 

black, grey and white 

holds sway, which means 

jeans are often black, 

distressed and teamed with 

sneakers or even Birken-

stock sandals. It gets cold in  

the winter, though, so  

pack a good button-up 

woollen overcoat.”

BRANDS: 

COS, Breuninger, Acne 

Studios, DSTM, Hien Le, 

Jil Sander

P A R I S

–

“It’s a cliché, but Paris 

really is all about effortless 

chic and low-key luxury. 

For women that means 

white cotton shirts, skinny 

jeans and maybe a leather 

biker jacket. Compared to 

London, guys’ jeans tend 

to be smarter, jackets 

are sharper and shoes 

are dressier. For evening 

events, expect Parisians to 

dial it up a notch or two.”

BRANDS: 

APC, Comme des Garçons, 

Common Projects, The 

Kooples, Maje, IRO

S A N  F R A N C I S C O

–

“ Th e re ’s  d e f i n i te l y  a 

‘uniform’ for men in San 

Francisco: collared shirt 

and relaxed-fit jeans, often 

with a gilet, which might 

be quilted or fleece (think 

Jared from HBO’s Silicon 

Valley). For both sexes, 

wearing activewear and 

technical fabrics with 

work clothes is a big trend, 

driven by brands such as 

ADAY. It’s not unusual for 

women to wear the same 

pair of leggings for work 

and the gym, but they’d 

change into something a 

little dressier for a client 

dinner or evening drinks.”

BRANDS: 

E v e r l a n e,  B e ta b ra n d , 

Brooks Brothers, Elie Tahari

H O W  T O

DRESS BUSINESS CASUAL  
IN STARTUP CITIES
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dublin has long played second 

fiddle to London when it comes to 

startups, instead happily snapping up 

tech giants’ European headquarters 

thanks to its low corporate tax rate 

(Google, Facebook and Twitter have 

European headquarters there). But 

now, the Irish capital is in a good 

position to start luring Brexit-fearing 

startups away from the UK, assisted by its English-speaking talent and government support. 

Investment in Irish tech companies doubled from 2014 to 2016 to reach €888 million (£814m), 

according to the Irish Venture Capital Association. Two-thirds of that funding stayed in Dublin. 

Enterprise tech dominates, alongside health, travel, fintech and the food industry. “We’re good at 

the plumbing of software and the internet,” says Niamh Bushnell, CEO of data tracker TechIreland. 

Before moving to TechIreland, Bushnell served as Dublin’s first startup commissioner. The creation 

of the role in 2014 was a sign of support from the Irish government, which looked to spark growth 

after the 2008 crash. The government continues to play a large role in early-stage investment. “Enter-

prise Ireland [a government agency that supports Irish business] is phenomenal, but even local 

councils are really supportive,” says Eamonn Sayers, manager of the Guinness Enterprise Centre. 

Private investors also abound, with the Halo Business Angel Network building regional and 

sector syndicates and stretching its tentacles around the world to draw funds from Ireland’s 

global diaspora. “There are a lot of good connections,” says its national director John Phelan. 

And while locally headquartered tech giants such as Google and Facebook do snap up talent, 

Sayers says they also boost networking opportunities and support for startups: “I think it adds 

significantly to the ecosystem.” Nicole Kobie

T H E  M A R K E R  H O T E L  •  G E N E R A T O R  H O S T E L

W H E R E  T O  S T A Y W H E R E  T O  E A T  A N D  D R I N K

T H E  F U M B A L LY  •  L .  M U L L I G A N  G R O C E R  •  Y A M A M O R I  I Z A K AY A

GIRLCREW

Social network for women

Founded 2014

Investment raised 

€750,000 (£672,000)

Founders Elva Carri, Pamela 

Newenham, Aine Mulloy

girlcrew.com

SWIFTCOMPLY

Platform that tracks 

compliance for restaurants

Founded 2016

Investment raised 

$900,000 (£694,000)

Founders Michael O’Dwyer, 

David Gibbons, Lindsey Nguyen 

swiftcomply.com

PLYNK 

Person-to-person 

payments app

Founded 2015

Investment raised

€26 million 

Founders Charles Dowd, 

Clive Foley

plynk.me

BEATS MEDICAL

App for managing 

neurological conditions

Founded 2012

Investment raised 

€750,000

Founders Ciara Clancy

beatsmedical.com

SOAPBOX LABS

Cloud-based speech 

recognition for 

children’s voices

Founded 2013

Investment raised 

€1.6 million

Founders Patricia Scanlon

soapboxlabs.com

T E C H  H U B

The Irish capital’s startups benefit 

from an English-speaking labour  

pool and strong government backing

DUBLIN



� � � � _  W O R K  S M A R T E R  _  L E S S O N S  I N  E N T R E P R E N E U R S H I P

W H A T  I ’ V E  L E A R N E D

Ali  Parsa is the founder and 

CEO of Babylon, a subscription-

healthcare service that offers virtual 

consultations with doctors and AI 

chatbots. In the UK, more than 500,000 

people have downloaded the Babylon 

app, which began trials with the NHS 

in 2017 and counts Citigroup and 

Facebook among its corporate clients. 

Since launching in 2013, the company 

has received funding from the teams 

behind DeepMind and Innocent Drinks 

and closed a $60 million (£46m) 

Series B round in April 2017. Before  

Babylon, Parsa, a former investment 

banker, ran the private healthcare  

provider Circle. He tells WIRED his 

career learnings. Charlie Burton

A L I  P A R S A’S 

M I L E S T O N E S

1965

Born in Tehran, Iran

1987

Graduated from 

University College 

London

1995

Completed a PhD 

at UCL and joined 

Credit Suisse

2004

Founded private- 

healthcare  

company Circle

2014

Founded Babylon 

Health 

1990

Co-founded  

media-promotion 

company V&G

I F S O M E T H I N G G O E S W R O N G , 

C H A N G E TA C K  

“During my PhD I decided to throw 

a huge party and borrowed £7,000 

to rent an entire Greek island. A 

couple of weeks after we put out the 

publicity, the Gulf War broke out – 

and who’s going to let any kid travel? 

So we hosted a reader event for 

The Guardian on the island instead.”

A D A P T A T I O N

L E A R N T O L E A D

“I’m grateful to my parents for 

putting me into primary school  

a year late. The difference between 

me and the rest of my classmates 

was significant in a number of ways: 

I was always the captain of the 

football team, the head of the class. 

That gave me a huge amount of 

confidence from a very young age.”

E M B R A C E D E S I R A B L E 

D I F F I C U LT I E S .  “I came to the 

United Kingdom as a middle-class 

refugee from Iran in the 70s, and  

that was a wonderful thing. The 

language barrier, the money issues 

– they were what Malcolm Gladwell

calls desirable difficulties.  

I learned to work incredibly hard  

to gain back what I once had.”

E V E N B A D J O B S H AV E U P S I D E S 

“Investment banking wasn’t  

for me. People don’t understand 

just how hard investment  

bankers have to work. Even as 

a junior in the industry I was 

sometimes required to pull two all-

nighters in the office every week. 

But it taught me that I can put in 90 

or 100 hours a week and survive.”

C O N F I D E N C E

H A R D S H I P S

H A R D  W O R K

D O N ’ T E X H A U S T Y O U R S TA F F 

“At Goldman Sachs, my team never 

worked as hard as the other teams. 

It’s simple tricks: don’t do a client 

meeting in the morning (that way, 

none of your juniors have to stay up 

all night to produce the materials); 

never do a meeting on a Monday 

(that means your staff don’t have to 

kill themselves over the weekend).”

H A P P I N E S S I S I N S I D E Y O U

“It isn’t status-related. One of  

the reasons people become  

so slavish in corporations is 

because they are fearful of losing 

it all. When I was in investment 

banking, I was a refugee and had 

already run my own business,  

so when bosses said ‘I’ll fire you,’ 

it just didn’t wash with me.

S E E K U S E F U L A D V I C E

“I was once lucky enough to have 

lunch with Rupert Murdoch. I asked 

him what advice he had for a young 

entrepreneur. He said forget about 

things that can be done with a 

three- to five-year budget, because 

there are plenty of them. But if  

you have a ten- or 15-year plan: 

nobody else is doing that idea.”

B E WA R Y O F V C S 

“At Circle we had some amazing 

investors, especially hedge funds, 

and we had one or two investors  

who destroyed that business, in my 

view. One of the VCs was dreadful. 

As soon as we became successful 

they said we can sell, take the 

company public – and they made 

the wrong decisions.”

M A N A G E M E N T

C O N T E N T M E N T

E N T E R P R I S E

I N V E S T M E N T

 TA C K L E  B I G 

P R O B L E M S 

 A N D  D O N ’ T 

L I S T E N  T O  

 T H E  H AT E R S

Ali Parsa talks about his approach 

to entrepreneurial endeavours



D O N ’ T C O N C E R N Y O U R S E L F 

W I T H E A R LY A D O P T E R S

“What’s more important is seeking 

out the extreme early adopters. As 

an entrepreneur, what you need to 

do is focus on selling to the two per 

cent of people who adopt things 

extremely early. If you find those 

amazing trendsetters, then the size 

of the deal is irrelevant.”

S E L L A C O M PA N Y W H E N Y O U 

K N O W Y O U H AV E L O S T 

“Why didn’t Snap take up recent 

offers to sell? Because they knew 

what they were going to do with  

the company next year to grow it.  

I know what I’m going to do next year 

at Babylon to significantly increase 

the value of the company, so  

why would I sell it before then?”

D O N O T WA S T E T I M E 

L I S T E N I N G T O T H E H AT E R S 

“When we came up with the idea  

at Babylon of creating an artificially 

intelligent triage system,  

many people just laughed and 

asked questions like ‘What  

about regulations?’ and ‘How  

will you build it?’ But it just  

made sense for our business.”

T R E N D S E T T E R S

D E D I C A T I O N

S E L L I N G

‘ E M P L O Y I M M I G R A N T S . 

A L M O S T E V E R Y O N E 

AT B A B Y L O N I S A N 

I M M I G R A N T – Y O U C A N ’ T 

D E V I S E A B E T T E R J O B -

I N T E R V I E W P R O C E S S ’

2016

Babylon receives 

$25 million (£19m) 

Series A funding

2017

Babylon closes  

$60 million  

Series B funding

D O N ’ T L O S E C O N T R O L

“My stupidity at Circle was not 

understanding the power of the 

board. When we took the company 

public, I was diluted to a level 

where I had no control over my own 

business. I was also accountable  

to people who, for £50,000 a  

year, sit on your board and have  

zero incentive in anything.”

A U T H O R I T Y

T H E B E S T B U S I N E S S I D E A S 

TA C K L E B I G ,  D I F F I C U LT 

P R O B L E M S  “A problem such as 

making healthcare affordable, 

accessible and putting it in the 

hands of everybody on Earth  

[as Babylon hopes to do] may sound 

stupid. But once you solve that  

kind of problem, nobody else is going 

to have the time and energy.”

C O N C E P T
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80°C makes 

the best cup

It’s even  
self-cleaning!

it’s what I  
am: a product 

designer

He made some 
prototypes  
in his garage

i could  
sell tonnes 

of these!

“the cylinder needs to  
be airtight so the coffee 
only has one way to go”

� � � � _  W O R K  S M A R T E R  _  I L L U S T R A T E D  B R I E F I N G
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People in the UK are working for longer. According to the Labour Force Survey 

2016, 10.4 per cent of people aged 65 and over were in employment in the period 

from May to July 2016. In the same period in 2006, 6.6 per cent were employed

T H E  A E R O P R E S S  S T O R Y

Inventor Alan Adler explains how his quest to engineer a better frisbee produced an iconic coffee brewer 

american electronics 

engineer Alan Adler started 

out inventing flying discs

in the 2000s, he embarked 

on another challenge: 

brewing better coffee

The internet was abuzz with 

news of his cheap coffee maker 

sixty million AeroPresses have now been sold… and 

At 79, Adler hopes to continue developing products

adler worked out that reducing 

the pour-over time could 

make coffee taste less bitter 

Adler optimised his design by 

testing aeropress prototypes  

with a small group of people

He designed the record-breaking 

Skyro flying disc in 1978, and an 

improved model, the Aerobie, in 1984

using his own money, adler set  

up the Aerobie company and  

made moulds to create the toy



Where the WIRED world comes to life. wired.co.uk/video
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entrica wants to meet 

the customer of today’s 

changing needs. The 

energy and services 

provider was the headline 

partner at October’s 

WIRED Energy event, and kicked off the day 

with a workshop focused on discussing 

in-home solutions for people aged over 60. 

The session set out to explore the 

considerations Centrica’s teams take when  

developing customer-facing services, but 

also to stimulate a discussion around the 

needs of older people. The session produced 

a lively taster of the innovation cycle, as five 

teams of representatives from the energy 

sector and age-related organisations thought 

hard on older people’s pressing needs.

Tasked with leveraging existing and 

near-future technologies, the teams were 

offered a taste of the sort of thinking Centrica 

itself is invested in; the sort of thinking that 

saw the launch of the company’s £100,000 

Active Ageing Challenge. This, explained 

Centrica innovations director Sam Salisbury, 

was an invitation for startups to pitch for 

funding and help Centrica better under-

stand the role technology can play as we age.  

Yet the challenge is also a demonstration 

of the investment in energy and services 

Centrica has committed to. 

“You might be thinking, ‘Oh man, not 

another corporate telling us about this 

C

Customers are at the heart of Centrica’s passion for 

innovation, as members of the energy and service 

provider’s team explained at our WIRED Energy event

WIRED ENERGY

INNOVATION 
FOR
 THE SMART 
HOME

stuff,’” said Salisbury, before assuring 

Centrica’s Ignite Impact Fund proves a strong 

commitment. “Over the past four years, 

we’ve invested £10 million into 18 startups 

in an eclectic mix of industries.” Centrica 

is backing that investment with business 

support and investment in routes to market. 

A larger scale of investment is offered 

by Salisbury’s current venture, Centrica 

Innovations. “Centrica Innovations is a £100 

million fund split into three parts: the first 

is about helping ideas form within Centrica; 

the second is how do we work with early-

stage startups providing business support, 

funding and access to customers; and  

the third is our venture fund where we invest 

in more mature enterprises.” 

Tied to all of Centrica’s investments, 

said Salisbury, are three key aims. “Our 

goal is to make energy more sustainable, 

more affordable and to make the lives of 

our customers simpler and easier. If we do 

this well, that will result in new products and 

services for Centrica – and we’ll be better 

known as an innovative company.”

Affordability and sustainability are hot 

topics in the energy sector, but for Centrica 

customer need is at the forefront of innova-

tions – from design through to roll-out.  

“We have some wonderful employees,” 

Salisbury told the WIRED Energy workshop. 

“Twelve thousand field engineers who can 

go out to somebody’s house and make what 

the customer wants happen.”

Customer-focused innovation remained at 

the heart of conversation later in the day, as 

Nina Bhatia, managing director of Centrica 

Connected Home, took to the Energy  

Keynote Stage in discussion with WIRED. 

Bhatia, a participant in the morning’s 

workshop, spoke of her needs as a user of 

Centrica products and services, and how 

those needs inform the company’s wider 

customer-centricity. “The technology I have 

in my home is really to solve problems and 

to make interactions easier,” she said. “For 

me, it’s not about the technology, it’s about 

the people. It’s about peace of mind’. 

For energy customers – from Centrica 

and beyond – such reassurance is a key 

concern, particularly when using ever-more- 

connected energy products, Bhatia empha-

Above: Centrica 

innovations director 

Sam Salisbury 

(centre) at  

WIRED Energy



P
H

O
T

O
G

R
A

P
H

Y
: 

C
H

A
R

L
IE

 S
U

R
B

E
Y

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

C E N T R I C A

Below: Centrica 

Connected Home 

managing director  

Nina Bhatia 

photographed  

at WIRED Energy

sised in an open conversation with WIRED  

commissioning editor Oliver Franklin-Wallis. 

“When we designed our current Hive Smart 

Thermostat, which used to be quite an indif-

ferent piece of white plastic, we gave the 

design team the brief: it’s got to be beautiful, 

it’s got to work and be very functional, it’s got 

to be easy to use and it’s got to be the same 

cost as the one we’ve currently got.” 

But, Bhatia explained, “We spent the 

most time on the user experience.” Stating 

that feedback from users and engineers 

contributed to the thermostat’s latest iteration, 

she said that “setting the schedule was the 

most important thing to get right – focusing 

on the thing that made the biggest difference”. 

Bhatia drew again on her personal 

experience. “I’m interested in the energy 

efficiency of my own home, but not just to 

reduce the cost of my energy,” she said. “My 

home-energy sensors and thermostats are 

set up primarily for comfort.”

Centrica’s stated desire is to design 

products and services that work for everyone. 

So feedback, from across its customer base 

as well as its thousands of engineers, is 

crucial to the company’s ongoing search for 

innovation: customer feedback influences 

product design, even identifying problem 

points which can quickly be prioritised. 

Elaborating on the design of the newest 

Hive Smart Thermostat, Bhatia gave an 

example. “We actually had a lot of elderly 

people come in to our offices and our labs. 

The thing they couldn’t do was the ‘click’ 

control on the thermostat and they just gave 

‘  FOR ME, IT’S NOT ABOUT 
THE TECHNOLOGY, IT’S 
ABOUT THE PEOPLE. IT’S 
ABOUT PEACE OF MIND’ 
Nina Bhatia, managing director, 

Centrica Connected Home 

up.” The issue was addressed with the Smart 

Thermostat’s prominent control knob.

Innovation is a perpetual aspiration at 

Centrica. Bhatia says that it’s achievable – if 

innovation is always focused on, and informed 

by, the customer. centrica.com hivehome.com
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ff the coast of Peterhead 

in Aberdeenshire sits 

a world first for renew-

ables: a floating wind 

farm consisting of five six- 

megawatt wind turbines 

which, since October 2017, has been delivering 

power to the UK national grid. The Hywind 

farm is a £190 million investment operated 

by Norwegian energy company Statoil in 

partnership with Masdar. It marks an evolution 

for the company – and offshore wind itself. 

Statoil has clear commitments to energy 

in the UK. More than eight million UK homes 

are powered by natural gas from Norway, and 

in March 2017 the company took operatorship 

of the Sheringham Shoal wind farm off the 

coast of Norfolk. “We’ve also just inaugurated 

another large wind farm, Dudgeon, here in the 

UK,” says Sonja Chirico Indrebø, Statoil’s VP 

of strategy and innovation. 

Yet evolution is a necessity and the Hywind 

farm is a clear part of it. “We want to be a part 

of shaping the future of energy in a low-carbon 

society,” says Chirico Indrebø. “We think that 

it’s important, since we are dependent on oil 

and gas, to find ways to produce energy with 

the lowest possible carbon footprint. What 

we’ve seen, which is exciting about ocean 

wind, is that it has dramatically dropped the 

cost of producing electricity.”

Encouraging the decrease in that cost is part 

of Statoil’s vision. Storing energy, while a key 

piece of the global energy puzzle, is another 

element of the company’s plan to invest £9.5 

billion in profitable renewable-energy sources 

in the coming years. Statoil’s drive to lower the 

cost of renewable energy and to help to fulfil 

offshore’s potential is obvious. 

As a source of renewable energy, Chirico 

Indrebø believes offshore wind has come a 

long way, but with limitations. “The seabed 

needs to be between 20 and 50 metres in 

depth,” she says. “If you look at floating, it’s 

a market where you can provide electricity at 

high depths.” Depth, and what Chirico Indrebø 

describes as “very good wind” in the North Sea, 

played a part in Hywind’s location, yet floating 

wind farms could suit 

other sites. “In the US 

there are big oppor-

tunities – especially 

on the West Coast, 

where the seabed  

goes very deep very 

fast. The same applies 

in Asia, in particular 

Japan and Taiwan.”  

I n  f a c t ,  S t a t o i l 

estimates that around 

80 per cent of offshore wind resources are 

located in water deeper than 50 metres. 

Turbines in these locations would require 

some anchoring, but tilting blades that 

adjust to wind flow and lessen turbine 

strain would help counteract this issue. For 

these reasons, floating offshore wind may  

well represent the future of a rapidly  

evolving and innovative industry. 

O

Statoil is changing how we think about wind power with a clear commitment to energy 

in the UK. Innovation, creativity and investment are all helping us get into deep water

WIRED ENERGY

FLOATING SMART 
ENERGY IDEAS

‘ IT’S IMPORTANT, SINCE 
WE’RE DEPENDENT ON OIL 
AND GAS, TO FIND WAYS 
TO PRODUCE ENERGY WITH 
THE LOWEST POSSIBLE 
CARBON FOOTPRINT’

   Sonja Chirico Indrebø, VP of strategy 

and innovation, Statoil

Sonja Chirico Indrebø, 

VP of strategy and 

innovation, Statoil, 

pictured at WIRED 

Energy in London





BUILT ENVIRONMENT 

The rise 

of smarter 

buildings 

Can you run a building 

on just sunlight and a 

hole in the ground? Ron 

Bakker, founding partner 

at PLP Architecture, 

told the room that it’s 

possible. He designed 

“the world’s smartest 

building” – The Edge, 

Deloitte’s Amsterdam 

headquarters in the 

city’s Zuidas business 

district. The building’s 

southern wall is covered 

in solar panels, while  

the northern wall  

is a 15-storey, plant-

filled atrium. 

“It’s 70 per cent light 

[powered] by sunlight 

and we use an aquifer 

130 metres down as a 

battery. Overall we’re 

producing, rather  

than consuming, 

energy,” he explained. 

Deloitte employees 

use a smartphone app 

to check in and out, 

control temperature 

and lighting and 

receive advice from 

the building’s system 

on the best place to 

work at certain times. 

“Communication and 

energy have always 

gone together,” Bakker 

told the room. 

“Sunlight is available 

and free for everyone,” 

said Marjan van Aubel. 

The Dutch inventor 

and co-founder of the 

Caventou design studio 

is rethinking energy 

consumption for The 

Edge. She devised  

dye-sensitised solar 

cells equipped with  

USB ports to allow 

people to charge their 

tablets and phones. 

“The more surface 

you have, the more 

energy you can 

harvest,” she explained. 

“The next step is to 

build a whole house 

where all the objects 

and surfaces are 

harvesting energy.”

CYBERSECURITY 

Connected 

threats

As energy plants, 

smarthomes and the 

grid become more 

connected, they 

become more exposed 

to hackers, Kevin 

Jones, head of cyber 

security architecture, 

innovation and  

scouting at aerospace 

company Airbus,  

warned the conference. 

Jones calls the 

internet of things the 

“internet of trouble”. 

“If we don’t design 

these systems with 

security then we are 

heading for a major 

problem,” he explained, 

citing attacks against 

the Ukraine’s power 

grid in 2015 and 2016, 

and widely available 

industrial control 

systems malware such 

as Industroyer.

The UK hasn’t seen a 

sustained cyberattack 

against national 

infrastructure yet, 

Jones said – but it’s 

only a matter of time. 

“Security is a team 

sport,” he insisted. “It’s 

not the realm of the 

IT department when 

it comes to critical 

national infrastructure.”



CLEANER DRIVING 

Hydrogen’s 

promise

Tesla’s electric cars 

may have attracted 

headlines around  

the world, but  

do they have a long-

term future? Hugo 

Spowers, company 

architect at Riversimple 

Engineering, thinks 

not. “It’s inconceivable 

to imagine replacing 

our thousands of filling 

stations and millions of 

cars with batteries,”  

he told the conference.

Spowers suggested 

it would be simpler to 

install hydrogen petrol 

stations than manually 

charge electric cars 

by plugging them in. 

“Refuelling a hydrogen 

car is similar to 

refuelling a petrol  

car,” he explained.

His Powys-based 

company is gearing 

up for beta trials of its 

hydrogen-powered 

Rasa car in 2018. A 

pool of 700 drivers will 

share 20 Rasas to see 

if Spowers’ smartphone 

model works. Scaled 

cars will be contracted 

out to customers who 

will pay a fixed price 

contract to cover 

insurance and fuel 

costs. “We’re probably 

the only car company 

that hopes never to sell 

a car,” he announced.

‘A wind farm the size of  

India on the Atlantic could 

power the entire world’

– Sonja Chirico Indrebø, Statoil

SILICON POWER  

Look to 

nature 

for future 

renewables

“We’re spending trillions 

of dollars on energy 

infrastructure; it’s like 

a drug,” warned Daniel 

Nocera, Patterson 

Rockwood professor 

of energy at Harvard 

University. But, he says, 

nature has the answer.

Nocera has created 

an artificial leaf using 

wafers of silicon, two 

catalysts and a beaker 

of water. “Just like 

photosynthesis, the leaf 

splits water to create 

hydrogen and oxygen,” 

he said. The next 

problem? Trapping the 

hydrogen to use as fuel. 

Nocera tweaked a single 

gene in a bacteria called 

Ralstonia eutropha – 

which takes hydrogen 

and carbon dioxide  

and converts them into a 

liquid fuel that  

could replace diesel. 

Until then, sulphur-

based flow batteries 

offer the best chance 

for renewable energy 

to truly compete with 

fossil fuels, according 

to Yet-Ming Chiang – 

co-founder and director 

of Baseload Renewables. 

OFFSHORE ENERGY

Harvest the 

sea to power 

the world

“Wave energy doesn’t 

shut down at night or if 

there’s cloud cover or 

pollution blocking the 

Sun,” Inna Braverman, 

co-founder of Eco Wave 

Power, explained to a 

packed session.

Most wave-energy 

hardware is situated 

four or five kilometres 

offshore – making 

it expensive and 

vulnerable, Braverman 

explained. Her solution? 

A system of buoys 

attached to generators 

on breakwaters, jetties 

and disused ports – 

which makes them 

safer, more accessible 

and cheaper to service. 

Eco Wave Power’s 

successful pilot 

in Gibraltar led to 

approaches from China:  

“They have 18,000 

kilometres of coastline 

and more than 6,500 

islands,” she explained. 

After that? The world. 

The sea is also a 

key area for Sonja 

Chirico Indrebø, vice 

president for strategy 

and innovation in 

new energy solutions 

at offshore-energy 

operator Statoil. Her 

floating platforms, 

however, are farming 

offshore wind, not 

waves. “A wind farm 

the size of India in the 

Atlantic could power 

the world,” she  

told the conference. 
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Google Cloud Platform has a 
data region in the UK to help 
give your business the speed, 
security and analytics it needs 
to scale. 

Learn more at  cloud.google.com

Local reliability.
Global scalability.
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“We’re connected to computers that we don’t own. Our activity on them has given them extraordinary power.” Aral Balkan, p120



Fake news. Monopolies. Cybercrime.  
Is the internet broken? WIRED  
asks Tim Berners-Lee, Jimmy Wales,  
James Ball, Wendy Hall and more  
what would happen if we could just... 
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– is a surveillance tool of unprece-

dented power; a panopticon of our 

own making. The early ideals of 

anonymity are challenged by abusive 

trolling and hacks of innocent and 

vulnerable people. The free sharing 

of creative output has expanded our 

minds (and memes) but threatened 

the existence of creative industries 

and the value of artistic work. The 

online platforms that unite us are 

now allegedly being weaponised 

by political causes as diverse as 

neo-Nazis and nation states. 

What’s more, the internet was 

built on decades-old technology. 

Today, the internet comprises 

billions of devices, every one of 

which is more powerful than those 

upon which the internet and the web 

were built. Storage is exponentially 

cheaper and wireless technologies 

mean that countries are developing 

web infrastructures that aren’t built 

on undersea cables. Our phones 

can scan our fingerprints and faces, 

making payments secure. Emerging 

technologies such as the blockchain 

are allowing for radical experi-

ments in new models for file sharing  

and value exchange. 

So let’s  consider a  thought 

experiment: if we were to reset the 

internet – shut everything down 

and  start again, using  30 or so 

years of experience – would it still 

look the same? Or would we design 

something different… even better? 

like to picture the internet as a set of pipes 

along which information flows. But a better 

metaphor would be to see it as an enormously 

complicated set of roads, with trillions of vehicles 

being driven in convoy, splitting off in different 

directions and finally coming back together again 

at their destination, where they are put back 

into order and become that cat gif, Netflix show 

or Instagram photo from your niece’s birthday. 

These are the packets, little strings of zeros 

and ones, that the estimated 60,000GB of data 

shared on the internet every second is converted 

into, before it’s reached by the computers “at 

the edge”: on your phone, on your laptop, at 

home, wherever you happen to be.

That is to say, the network has no idea what 

it contains. That neutrality is the reason it has 

grown into an unprecedented engine of human 

ingenuity. It gives equal weight to Facebook 

photos as to Skype calls with loved ones, games 

of Destiny, phishing emails and cyberattacks 

that can take down a country’s power grid. Its 

greatest triumph is also its nagging flaw. 

The internet’s original pioneers, such as 

the Electronic Frontier Foundation’s John 

Perry Barlow, author of A Declaration of the 

Independence of Cyberspace, envisaged the 

online world as a “commons” – a level playing 

field where everyone’s voice would be heard, 

ungoverned by national laws and free from 

the need to make money. Compare that vision 

with our internet today, dominated by four 

or five huge companies with unprecedented 

power and capital. The flipside to big data – the 

fundamental commodity of every tech business 

The man to thank for much of the 

internet’s existing design is Vint 

Cerf, who, along with Robert Kahn, 

invented the internet’s core means  

of communication, the TCP/IP 

protocol, in the early 70s.

“The system has scaled up quite 

remarkably and that’s a tribute to 

its ‘incompleteness’,” Cerf explains. 

“When we designed the network, we 

didn’t have a specific purpose in mind. 

We didn’t care what the application 

was. We just wanted to get packets 

from one point to another.”

Cerf is now an elder statesman 

at Google, where his sharp dress 

sense contrasts with his pastel-clad 

colleagues. Cerf has a not unrea-

sonable sense of pride when he talks 

about that early call to make both 

the network and the packets “dumb”. 

“As the system grew and the data 

rates we could support increased, 

we could conveniently handle, for 

example, voice and video as well.” The 

network, as Cerf and Kahn designed 

it, can carry pretty much anything.

Cerf would be reluctant to change 

this in a new internet. “The advan-

tages outweigh the disadvantages,” 

he says. And pretty much everyone 

would agree – TCP/IP basically works. 

But in our hypothetical new internet, 

there’s a second core feature of Cerf 

and Kahn’s network that we may 

want to revisit: its client-server 

structure, the idea that information 

lives somewhere (a server) and we 

(clients) go to that place to access it.

Dirk Trossen is a senior principal 

scientist at InterDigital, a networking 

consultancy based on London’s Old 

Street. He’s convinced that, on the 

internet at least, we’ve hit the end of 

the road for clients and servers. 

“So much has gone right with the 

internet,” he says, “you sometimes 

don’t notice it. You have an awful lot 

of innovation at the top. Even though 

you have large-scale providers like 

Facebook and Google, you also have 

your mom-and-pop shop at the corner 

that can just set up a website and it 

works. And there’s the connectivity: 

Skype, the Hangouts, the cheaper 

costs that we all take for granted. 

That’s the application innovation on 

top of the net. The internet has done 

very well in that space.” 

It’s when you go down a layer, 

though, that he says things start to 

get problematic. “The client-server 

paradigm made a lot of sense when 

the internet started out because, in 

those days, information was scarce. 

It was usually locked somewhere. It 

lived behind a ‘portal’,” says Trossen. 



“Look at the name, like a door where you knock 

to get entry and behind there might be a big 

library. But now information can come from 

almost anywhere. So there should no longer be 

this idea that I have to go somewhere to get it.” 

Storage at the edge, he says, on our phones and  

computers  now far outweighs storage at the core. 

Trossen’s proposal, which he is prototyping 

at InterDigital as part of a worldwide initiative, 

is for an “information-centric network” (ICN), 

an internet that is in effect devoid of geography. 

Instead of uniform resource locators (URLs) – the 

web addresses that we use to access servers of 

information – an ICN-based internet will have 

uniform resource identifiers (URIs), labels 

attached to tell everyone else what that infor-

mation is. Then, if we want to stream a video 

or download a picture, we put out a call for that 

information and leave it to the network to work 

out where it is – which might be as close as on  

the phone of the person sitting next to us.

The immediate advantage of a network 

structure like this is a reduction in latency – the 

delay between requesting data on a network and 

receiving it. Often this is lightning fast, but 

with the explosion in video and gaming, latency 

has become a big deal. No one wants to watch 

a buffering wheel instead of Game of Thrones. 

ICN attempts to get round the latency 

problem by using something that will be 

familiar to anyone who has downloaded (or 

stolen – take your pick) a movie via BitTorrent. 

BitTorrent clients are aware that copies of 

files exist simultaneously in sometimes 

thousands of places on the internet (in this 

case, on the hard drives of other people who 

have downloaded the same file). And they 

work by sourcing fragments of the file from as  

many sources as they possibly can.

For Trossen, it makes much more sense to 

treat all information on the internet this way. 

The internet’s blindness can be traced 

back to its military origins, where 

nodes on the edge of the network 

needed to pull down information 

from centralised data centres. Those 

origins led to a series of benchmarks 

that still apply today.

In the 1988 paper The Design 

Philosophy of the DARPA Internet 

Protocols, David C Clark, then and 

now an internet researcher at MIT 

Computer Science and Artificial 

Intelligence Laboratory, wrote that 

the internet’s primary goal was to 

link networks – originally the US 

Department of Defense’s ARPANET 

and its Arpa radio network. He also 

pointed out its seven secondary goals:

_____ 1. Internet communication 

must continue despite  

loss of networks or gateways.

_____ 2. The internet must 

support multiple types of  

communications service.

_____ 3. The internet  

architecture must accommodate  

a variety of networks.

_____ 4. The internet architecture  

must permit distributed 

management of its resources.

_____ 5. The internet architecture 

must be cost effective.

_____ 6. The internet architecture 

must permit host attachment  

with a low level of effort.

_____ 7. The resources used  

in the internet architecture  

must be accountable.

These goals were ranked in order 

of importance. Changing that order 

would result in a different internet. 

He’s already demonstrated how an 

ICN network can feed a single Netflix 

stream to multiple users watching 

at slightly different times, with a  

significant reduction in costs. He’s 

confident his ICN network will fit on 

top of the existing IP architecture, and 

will be running a live trial in 2018. 

Trossen says URIs can also address 

one of the internet’s contemporary 

problems:  trust.  Much misin-

formation on the internet, from 

phishing emails to fake news, rely on 

IP spoofing: persuading someone to 

access information from one server, 

thinking they are accessing another. 

In an ICN network, the server is irrel-

evant; it could be in Cincinnati or a 

friend’s phone. Instead, the infor-

mation can be given an authen-

tication code. That would be one 

method of sending fake news the way 

of email spam. By making anonymity 

harder to pull off, everything would 

be travelling the internet carrying a 

fingerprint from its origin. It would 

also, Trossen hopes, deter cyber- 

bullying and cyberattacks.

Net neutrality is important. It’s something we 

need to keep an eye on, but if we’re worried 

about companies being able to block rival 

services, there are other things to focus on.  

We should think about the upstream model, 

that, for example, Apple has complete 

control over what goes on iOS devices. 

Imagine if, at the height of Microsoft’s power, 

with the release of Windows NT, it announced 

that, “due to problems with spam and viruses, 

in the newer versions of Windows, we’re not 

going to allow any software on the system 

unless it’s sold through a Microsoft-approved 

store.” That would have been unacceptable. Yet 

somehow it’s accepted on our iPhones. To what 

extent is it acceptable that we have devices 

where we can’t choose what software to run? 

It’s partly because there’s a benefit to it. 

But in Wikipedia’s early days, suppose I had 

needed to pay a licence fee to someone. That 

would be problematic. Now suppose I want to 

start a service that competes with something 

that Apple wants to do and they won’t let me 

put my app on their store. I suspect we’re 

going to see some legal challenges around 

that type of market power.

_____

As told to David Baker. Jimmy Wales is the 

co-founder of Wikipedia and WikiTribune

_____ ‘When we designed the network, 
we didn’t have a specific purpose 
in mind. We didn’t care what the 
application was. We just wanted to 
get packets from one point to another’ 
Vint Cerf



Data security is reliant on mathe-

matical difficulty: put simply, it’s 

easier to encrypt something than it 

is to decrypt it. This is fine in practice, 

but means that even the most secure 

messages could be easily cracked 

in ten years. Spies and surveillance 

targets are engaged in a never-

ending game of cat-and-mouse.

This could all change: what if it 

were possible to send a message 

that wasn’t protected by the limits 

of practical computing power, but 

by the laws of physics? This is 

the future promised by quantum 

communication. One straight-

forward way to make the internet 

harder to intercept would be to make 

fibre-optic cables harder to tap. 

Information travels in short bursts of 

light down these cables; under seas 

and through cities. These bursts of 

light, though, can be intercepted by 

intelligence agencies and others 

by using a prism or beam splitter. 

This is invisible to the sender and 

recipient, and slows down the 

signal transmission only by an 

undetectable amount.

This changes if we can send a 

single photon at a time down the 

cable. As you can’t split a photon with 

a prism, any attempt to intercept the 

signal would throw up errors or be 

detectable by the intended receiver. 

A key feature of quantum mechanics 

is that examining something 

changes it. This causes headaches 

for researchers, but means that in a 

quantum internet, if someone inter-

cepts a message, they’ll introduce 

changes and alert the people 

communicating. Such measures 

will transform the internet. Even as 

authorities battle tech giants over 

encryption, something much more 

significant is coming. 

_____

James Ball was among the 

Pulitzer-Prize-winning Guardian 

journalists who worked on the 

Edward Snowden leaks, and is 

author of Post-Truth: How  

Bullshit Conquered The World

Facebook and Google provide an inval-

uable service: they filter the near-in-

finite content on the web, reducing our 

choices, focusing our attention. The 

Filter Bubble is awfully convenient. 

But we have turned a blind eye to the 

amount of data we are happy for those 

companies to store and use.

“In the personal-computer era,” 

Balkan says, “if you installed an 

application on your computer and it 

started to watch you and share what 

you were doing via your modem with 

a big organisation, we would call that 

spyware. Today, we would call that the 

next Silicon-Valley unicorn.”

Balkan’s response is both techno-

logical and political. (“The internet 

is not just about technology,” he 

says.) Ind.ie has launched Better, a 

privacy tool that stops Safari users 

being tracked on the web. And he has 

built a prototype of a decentralised 

internet that allows people to share 

data, connect with their friends and 

generally communicate without going 

through an intermediary.

“Imagine a world where every 

citizen owns and controls their own 

place on the internet,” he says. “This 

is a space where both your public and 

your private information is kept. The 

acebook is what’s known as a supernode on  

the internet. In June 2017, it announced that it 

had hit two billion monthly active users, about 

two thirds of everybody online. This vast amount 

of data means that Facebook’s revenues are 

currently running at about $9 billion (£6.8bn) per 

quarter. Speaking over Skype from a coffee shop 

in Malmö, Sweden, Aral Balkan is advocating a 

grassroots revolution against the dominance 

of such supernodes. The founder of ind.ie, a 

social enterprise dedicated to building a new 

internet, he sees the future internet as one in 

which individuals retain control over their data 

and how they benefit from it.

Balkan lays the blame for how the internet has 

turned out on what he calls the pendulum effect 

caused by the network’s client-server archi-

tecture. “If you look at the history of computing,” 

he says, “it’s gone back and forth between 

centralised and decentralised computing. We 

started with mainframes. Then we had the era 

of personalised computing, which was the last 

time we had decentralised technologies that we 

owned and controlled. Then we went into the era 

of the web, where we took this client-and-server 

technology into an enzymatic pool of capitalism, 

which incentivises these servers to scale verti-

cally. So we’re in mainframe 2.0 and these servers 

grew, coalesced and became the Googles and  

the Facebooks. We are connected to computers 

that we don’t own. Our activity on them has  

given them extraordinary power.”

What’s more, he says, it has made a huge 

difference to our feelings about surveillance. 
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The rise of platforms has created 

an oligopoly of attention. They are 

the filters that the entire web flows 

through, the gatekeepers to the 

billion-plus eyeballs that the rest of 

the attention economy is in thrall to. 

Platforms are no longer just websites, 

but a layer in the internet stack; one 

that sits between us and the old idea 

of the world wide web. 

In this new world, the top product 

becomes a runaway hit, whereas 

the quite good product struggles to 

survive. (Try launching an iPhone 

competitor to find out.) The same 

happens with information: about 

20 per cent of people searching on 

Google click on the number-one result. 

That figure falls to about 12 per cent 

for the second result and quickly into 

oblivion. Clickbait and fake news stem 

from the same source, a rabid compe-

tition for online advertising money 

that doesn’t care what you’re looking 

at, as long as it’s through a platform. 

These are problems of economics, 

and human nature, but also by design. 

The economics of the internet have 

created two new currencies: data 

and attention. A decentralised model 

would seek to put that data back in 

the hands of users rather than web  

giants. That’s complicated, but the 

intention is simple: to try and level 

the playing field before it’s too late.

design of the internet was a  

private stuff is end-to-end encrypted, so only 

you have access to it, and the public stuff is there 

so that you can share your thoughts and views. 

People can reach you at this always-on node, 

using a domain name. These connections are 

peer-to-peer. If we want to talk, we can use our 

always-on nodes to find each other and then, if 

I want to send a message or a photo to you, it 

goes directly from my phone to yours because 

we have already found each other. So this is the 

topology that I would see as the exact opposite 

of what we have today, which is a man-in-the-

middle web topology of everything that has to 

go through Facebook or Google.”

Balkan is not alone in having a vision of a 

decentralised internet. Tim Berners-Lee and 

the Solid group at MIT are exploring similar 

principles. Jacob Cook’s arkOS project, which 

allowed individuals to create personal clouds 

on the Raspberry Pi, had similar aims. (arkOS 

was discontinued after running out of resources; 

Balkan has built his prototype on $100,000 of 

crowdfunding.) Maidsafe, based in the Scottish 

town of Troon, recently launched a decentralised 

internet project after a decade of R&D. The 

Mozilla Foundation has created a $2 million 

prize for promising ideas. Other groups such 

as Namecoin are building decentralised and 

peer-to-peer experiments on the blockchain.  

Balkan’s model also comes with a dose 

of political activism. He is a member of the 

left-leaning, pan-European political group 

DIEM25. And he sees as much a role for regulation 

as for technology in building a new internet.

“With DIEM25, we’re trying to create policies 

that will be adopted by political parties across 

Europe to encourage this sort of technology and 

infrastructure to be built. In Europe, we have 

a different history [to the US]. We have a very 

recent history of understanding what it means 

when privacy is eroded on a mass scale. So I really 

feel we have an opportunity to get Europe to 

create this internet of people as I call it, instead 

of an internet of things owned by corporations.”

Activists such as Balkan highlight an 

important truth about the internet that we 

have either forgotten or have been seduced 

by: the network is not apolitical. The network  

may be “dumb” – but it has also allowed  

the worldwide dissemination of a  very 

particular set of political ideals that come 

primarily from Silicon Valley. 

In the Valley, those values – that infor-

mation wants to be free, that disruption is 

always the result of healthy competition and 

an unquestioned belief in the function of the 

free market – are sacrosanct. A ride-sharing 

app flaunts local regulations? If enough 

customers like something, it must be the law 

at fault. Anonymity is an incontrovertible right, 

many argue, and online abuse is a small price 

to pay. (Note that the primary advocates of 

this viewpoint are often advantaged white 

men.) This political viewpoint has steadily 

ation,  

l cry.  

nies’ 

come 

_____ ‘Imagine a world where every 
citizen owns and controls their 
own place on the internet. A space 
where both your public and private 
information is kept. The private stuff  
is end-to-end encrypted’ 
Aral Balkan

design of the internet was a  

masterstroke. It was designed to 

evolve and scale from a few dozen 

devices to billions. It’s got us this far. 

We might want to streamline it and 

improve security. But we wouldn’t  

be able to create our utopian internet 

through engineering  alone. We  

will have to regulate it. 

That will ruffle the feathers of 

internet purists and raise questions 

about who should decide and enforce 

those regulations. But our online 

world has changed. There is no longer 

become the groupthink of Silicon  

Valley. It has brought them into 

conflict with politicians, especially 

in Europe. The network itself has 

played a big part in bringing about 

this unequal distribution of power. 

Because of what are called network 

effects, once a node on a network 

starts getting large – especially when 

its business is connecting people – 

everyone will flock to it, making it 

even larger. If all my friends are on 

Facebook, I’m going to be there too. 

That means that supernodes emerge 

quickly, usually one in each sector. 

Then they dig in, killing the compe-

tition and reducing our choice of 

services. It’s no accident that Google 

and Facebook account for almost all 

online advertising growth. 

(Yes, but what about innovation,  

the Silicon Valley faithful will cry.  

But the largest tech companies’ 

innovations are as likely to come 

through acquisition of smaller startups 

– DeepMind, DoubleClick, PrimeSense, 

which underpins Apple’s new Face 

ID etc as to be created internally.) 



ideals. Every founding document 

needs amendments. This will be a 

fractious partnership. What is the 

internet, really? A network blind 

to itself and exponentially growing 

in complexity. It may be too quick 

to grasp; a giant squid slipping 

through our fingers. Is the web like 

oil, electricity, or the rail networks? 

What it isn’t is that utopian dream 

we once envisioned. We may not be 

able to start over. Perhaps we don’t 

have to. After all, of everything we 

have learned, only one thing has 

proved certain: the future of the 

internet is change we can’t foresee. 

_____

David baker is a WIRED contributing 

editor, and the editor of The WIRED 

World in 2018, out now

“Some would say that the dark web 

is what the internet was supposed 

to be. The dark web returns to that 

initial vision [of the internet] by 

anonymising traffic, encrypting 

crowd traffic and therefore making 

it private. It allows you to get around 

geographically imposed restrictions 

on content. That is used for benign 

purposes, like political activists in 

repressive regimes using it to try 

to dodge state repression. It also 

comes with a dark side, where 

criminals realise this is an efficient 

way to do bad things. The dark web, 

being at an early stage of growth, 

may not have formed into what it 

will eventually be; the incentive 

structure may be different. But 

design choices are about values. 

So asking ‘how would you redesign 

[the internet]?’, is asking: what kind 

of values do you want baked in?” 

_____

Eric Jardine is a research fellow 

at the Centre for International 

Governance Innovation
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When Sir Tim Berners-Lee invented the world 

wide web in 1989, he designed it to be open. 

Anyone could use it to make a website, link to 

others and connect with people around the world. 

It promised a decentralised utopia of information 

sharing. But the web today is a very different 

place than it was 28 years ago. Internet giants 

such as Facebook and Google now dominate the 

landscape, bolstered by the huge amounts of data 

they collect in return for providing free services. 

(As the saying goes: if the service is free, you are 

the product.) These platforms control much of 

what we see and do on the web, having trans-

formed the way online industries from journalism 

and advertising to political campaigning works. 

And they contribute to the worrying trend of 

“fake news”, helping to spread misinformation 

with algorithms that prioritise showing users 

information which is likely to foster an emotional 

response over any concern for accuracy.

“For 20 years it was a reasonable assumption 

that if you kept [the web] open, great things 

would happen: Wikipedia, blogs, good things,” 

says Berners-Lee, speaking at the London 

headquarters of the Open Data Institute, which 

he co-founded with Nigel Shadbolt in 2012. 

a distinction between online and real 

life. The best way we have found to run 

human affairs is through politics. We 

can at least have our say through the 

ballot box; we can question regulations 

– we have no influence over decisions 

taken in Uber’s boardroom. 

This has led thinkers such as Emily 

Taylor, an associate fellow at the 

Chatham House think tank, to argue 

that we will need to shape our future 

internet as much in Washington and 

Brussels as in Silicon Valley hangouts. 

“When bad things happen, it’s 

natura l  to reach for technica l 

solutions,” she says. “But technical 

solutions to social problems usually 

end up placing a lot of power into 

the hands of private companies. To 

get technology to go into the space 

of regulation is a dangerous thing.”

That regulation looks inevitable. 

The EU has taken action against 

Google, Amazon and Facebook [see 

WIRED 05.17]. Meanwhile, the US 

Congress is investigating Facebook’s 

role in the 2016 presidential election. 

In British politics, discussions 

around encryption dominate debate. 

Perhaps what we need is a coalition 

of technologists, scientists and 

politicians to redefine the internet’s 



_____ Tim Berners-Lee 

photographed for  

WIRED by Nadav Kander



spend as much on building a backend 

to store data, so scaling up wouldn’t be 

such an issue – potentially levelling the 

playing field against the big platforms.

Take AI algorithms: what if an 

individual could run an AI product 

across their personal data – plus 

any other data they have access 

to – without having to share it? An 

insurance firm could send you a 

programme to run on your health data 

in order to offer a better quote, for 

example – but the calculations would 

happen on your machine and the 

company wouldn’t get to take the data 

away with them. “This isn’t somebody 

else running an AI on you; that’s you 

running an AI on the whole planet – 

everything you can see, everything to 

do with you,” Berners-Lee says. 

Developers also wouldn’t have to 

worry about hackers breaking into 

centralised databases to steal data. 

This might be particularly attractive 

in light of regulation changes, such 

as the EU’s General Data Protection 

Regulation (GDPR), which comes into 

force in May 2018 and places new 

obligations on organisations that 

collect personal data. In this sense, 

data, Berners Lee says, may be less like 

the “new oil” and more like the new 

nuclear waste. “Companies will realise         

that every piece sitting in its system is 

potentially stealable,” he says. 

Berners-Lee is eager to see which 

community will be first to adopt Solid 

principles. Perhaps it will be coders or 

people who share a common privacy 

concern, such as journalists or lawyers. 

“I can imagine in a few years, a law 

company could say, ‘We have a Solid 

server; we don’t care which apps you 

use, they just better store everything 

on this server because it’s illegal for us 

to store it off of it,’” he says.

Although changing the dynamics 

of data sharing could weaken the 

chokehold of today’s web giants, 

there’s no technological cure for 

everything. We can try to prevent the 

purveyors of fake news from gaming 

the system, but we can’t stop them 

creating it or people believing it. 

That is a  more fundamental 

problem, which Berners-Lee never 

expected to face. We need to go 

back to basics, he says: “It’s about 

re-establishing facts, which means 

re-establishing data and science  

as the basis for our democracy.” 

Victoria Turk solid.mit.edu 

“Then people look at last year and think, whoa –  

to a certain extent they don’t immediately 

assume that if it’s on the web it’s good.” Now, 

he says, it’s time for a mid-course correction. 

As well as his role as director of the World 

Wide Web Consortium, Berners-Lee leads Solid, 

an MIT project that proposes one solution: decou-

pling applications from the data they produce. 

Most companies offer an all-or-nothing 

approach to data sharing: to access their services, 

we must agree to hand it over. As well as limiting 

users’ control over how their data is used, the 

model keeps web monopolies by exacerbating 

the effect of vendor lock-in: Facebook owns the 

data you’ve produced while using the platform.

An app built using Solid architecture would 

ask users where they want to store their data. 

You might decide to designate your private 

cloud storage for social media, and a work 

server for professional projects. You would retain 

ownership over the data, and any app following 

Solid standards would need to ask for access. 

This would also give you access to all of the 

data you create. We don’t have much control 

over how our data is used, yet we are also 

limited in what we can do with it ourselves. 

Berners-Lee gives the example of fitness-ac-

tivity data: rather than it being locked up with 

a company, we should be able to decide whether 

or not to share this information and with whom. 

“If you can’t read it, it should be because I’ve 

decided that you shouldn’t read it – not because 

our machines won’t talk to each other,” he says. 

An app on the Solid platform could pull in your 

own data, plus any that others have shared 

with you. “[It’s] much more powerful for  

you as a user, because you can integrate all the 

data that you have got access to,” he adds. 

Decoupling data from apps could also offer 

advantages to developers. They wouldn’t need to 

“Could there be a different 

internet for the rest of the world? 

Well, [TCP/IP co-inventor] Bob 

Kahn’s DOI [Digital Object 

Identifier] alternative archi-

tecture aims to give  more 

control over access to links 

and this could allow countries 

to create their own internet 

within digital borders. This would 

mean  the system breaks down. 

In fact, it’s already happening: 

China  imposes web censorship 

and blocks sites critical of it. Iran 

and Russia are keen to impose 

censorship too. DOI would 

make this easier. We have to 

think about what we might lose. 

The network would be compro-

mised. It wouldn’t be an internet, 

it would have walls. All the things 

we do to access information 

independently of where we live 

would break down.”

_____

Professor Dame Wendy  

Hall is regius professor in 

computer science at the 

University of Southampton 

_____ ‘There’s no technological cure 
for everything. We can try to prevent 
the purveyors of fake news from 
gaming the system, but we can’t 
stop them from creating it or people 
from believing it’ Tim Berners-Lee
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Something has gone very wrong: it’s the 

business model. And specifically, it’s what 

is called advertising. We call it advertising, 

but that name in itself is misleading. It is 

really statistical behaviour-modification 

of the population in a stealthy way. Unlike 

[traditional] advertising, which works via 

persuasion, this business model depends on 

manipulating people’s attention and their 

perceptions of choice. Every single penny 

Facebook makes is from doing that and 90 

per cent of what Google makes is from doing 

that. (Only a small minority of the money 

that Apple, Microsoft and Amazon makes is 

from doing that, so this should not be taken as  

a complete indictment of big tech.)

That business plan is precisely the nexus of 

evil in our time. And it must be ended. It is not 

a survivable business plan.

The behaviourist BF Skinner designed an 

experimental box for conditioning animals in 

laboratory experiments. A person in a Skinner 

box has an illusion of control, but is actually 

There are other available business 

plans. The things that Google does, 

and the things that Facebook does, 

are actually valued by people. This 

idea that there’s only one business 

plan is wrong. If you outlaw that 

business plan, everything else may 

eventually see to itself. �

_____

As told to Oliver Franklin-Wallis. 

Dawn of the New Everything (Bodley 

Head) by Jaron Lanier is out now

controlled by the box or whoever is 

behind the box. In this case, they’re 

algorithmically designed. Because 

they are not physically contained 

in the Skinner Box, you have to keep 

people attentive to the device. The 

only way to do that is to create a 

continuous urgency, and that can 

only be achieved through conflict 

and danger. So intrinsically, the 

business plan breaks apart the world, 

including any efforts to prevent 

things from stopping it.

If you look at specific occur-

rences of evil, they usually happen 

around somebody who has figured 

out how to behaviour-mod i fy 

other people – be it a cult leader, a 

dictator or creepy religious figure.  

That’s essentially what evil is. 

Everybody likes Tim Berners-Lee. 

But I think what happened is the 

web’s one-way links (as opposed to 

the two-way links proposed by some 

early network designers) merged 

with a misguided ideology that 

everything must be free. By default, 

that left manipulation-for-pay as 

the only business plan left standing.

If you offer an alternative, people 

will rise to it. Of the big  social 

networks, LinkedIn is the one with 

the least bullying, fake news and 

ugliness. The reason is obvious: 

people can use LinkedIn to further 

their  careers,  so  they have a 

motivation other than attention. 

People decide not to be assholes. 

The key thing to do is to make sure 

that alternative is available.

The web is amazing. It’s simple. But 

we have technologies now that 

have improved on it. Encryption, for 

instance. We have JavaScript, so the 

browsers don’t just display pages, 

they can run distributed code safely. 

That JavaScript layer can perform 

a more sophisticated routing and 

content gathering function. It’s time 

to take the steps that would have 

been difficult in the 90s, when Tim 

was getting his system deployed. 

It’s still early days for many of 

these technologies. But there are 

promising first starts: decen-

tralised networks range from IPFS 

to ZeroNet. Bitcoin and Ethereum 

are also interesting developments. 

Those of us in the nonprofit area 

– the Internet Archive, W3C, 

ICANN, Creative Commons – and 

government, must ensure it’s a 

level playing field. I would like to 

see the decentralised web have 

time to incubate. It’s time to pull 

people together again. Let’s see if 

we can rally around a vision. 

_____

As told to Oliver Franklin-Wallis. 

Brewster Kahle is an internet  

entrepreneur and activist
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Deep in Amish 

country, Tait Towers 

designs live sets for 

U2, Lady Gaga and 

Taylor Swift. Its aim? 

To make rock stars’ 

grand visions come 

alive – and create 

Instagram gold

BY  
Stephen Armstrong
PHOTOGRAPHY: 
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Below: Tait Towers founder Michael Tait photographed by WIRED in 2017. 

Left: The “ecstatic pause” moment in U2’s 30th-anniversary The Joshua 

Tree tour, captured at the BC Place Stadium in Vancouver on May 2017

In 1968, a young Australian backpacker called 

Michael Tait took a job behind the bar at The 

Speakeasy Club, a late-night music industry haunt 

just off Oxford Street in London run by a friend of 

the infamous Kray twins. If anyone wanted a career 

in music, getting into – or best of all, getting to play 

at – The Speakeasy was the fastest route to stardom 

until it closed in 1978. The Beatles, David Bowie, 

Bob Marley, Pink Floyd, the Rolling Stones, Elton 

John and Jimi Hendrix all graced its dingy stage. 

When the manager of a bunch of prog-rock 

newbies called Yes spent the evening touting for 

a van driver to get his boys to a gig in Leeds, Tait 

volunteered. He was stunned at the shoddiness 

of the band’s equipment and lighting – guitarist 

Peter Banks kept stamping on his effects pedals, 

breaking them almost every time. “I realised that 

I could make all this stuff work,” he explains. Tait 

became Yes’s tour manager, sound engineer and 

lighting designer for the next 15 years.

Out on the road he leveraged his childhood love 

of electrical circuit kits, batteries and bulbs to 

devise edged boards that kept wah-wah pedals 

and fuzzboxes safe from stomping, create the first 

revolving stage in rock and design one of the first 

self-contained lighting towers – now standard at 

outdoor gigs. Other acts loved his ideas. Soon, he 

was working with Barry Manilow and Neil Diamond. 

“Before I knew it, I was in the set business,” Tait 

explains. He founded Tait Towers in 1978, naming 

the company after his industry-famous lighting 

tower, and located its headquarters out in Lititz, to 

be near his close collaborators, the Clair Brothers. 

The Clair brothers – Roy and Gene – built their 

first speakers in 1966 when Frankie Valli and the 

Four Seasons played Franklin & Marshall College 

in Lancaster, near Lititz. Roy and Gene’s PA so 

impressed the band that Valli took them on the 

road with him. In 1970, the brothers designed and 

built the first stage monitor, and two years later 

the first hanging sound system for indoor arenas. 

By 1978, the brothers were the first port of call 

for any band heading out on the road. They saw 

no reason to leave Lititz, so Tait set up nearby. 

In the 80s, Tait built the stage that Michael 

Jackson moonwalked on, as well as sets for Bruce 

Springsteen and U2. The company built the stage 

for the Rolling Stones’ record-breaking Voodoo 

Lounge tour in 1994 and the video screen for Janet 

Jackson’s Velvet Rope tour in 1998. “Even then, it 

was more like a hobby,” explains James Fairorth, 

Tait’s president and CEO – a well-built, genial man 

‘Rock stars don’t want to  

hear problems. Our job  

is to say, “Yes, of course”’
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to make money is to be able to sell out 2,000-seat 

or larger venues. Any tour, any gig, for any size of 

band has basic running costs – transport, crew, 

PA and overnight stays. Unless you sell over 2,000 

tickets you’re losing money.”

In 1999, recorded music in the US – the world’s 

biggest music market – earned an inflation-adjusted 

$20.6 billion, according to the Recording Industry 

Association of America. In 2015, auditors PwC 

estimated global music-industry revenues from 

recorded music, whether sold or streamed, totalled 

around $15 billion. Across that same period, the live 

touring industry saw the kind of expansion rarely 

seen outside Silicon Valley, with US concert ticket 

sales tripling in value between 1999 and 2009. In 

2016, live music took more than $25 billion per year 

in ticket sales and another $5 billion in sponsorship 

– around double the global revenues for recorded 

music and larger than the GDP of Iceland. 

For artists, the difference is stark. U2’s album 

sales have been in decline since The Joshua Tree, 

from Achtung Baby’s eight million in 1991 to, in 

2009, No Line on the Horizon’s 3.4 million copies 

sold. Ticket sales, meanwhile, have been rising: 

1992-1993’s Zoo TV tour, supporting Achtung 

Baby and Zooropa, saw box-office revenue top 

$151 million; 2009-2011’s 360° tour took a record-

breaking $736 million. The Joshua Tree’s 2017 tour 

has fewer than half the dates of the 360° tour, but 

it took $62 million in its first month. 

“Live music is competing for the same enter-

tainment dollar as movies, box sets, restau-

rants, nightclubs and theme parks,” Winky 

explains. “Shows have had to become spectacles 

to compete but the relationship between fan and 

star is incredibly intimate. Our challenge is, how 

do we wow tens of thousands of people? If you’re 

sitting at the back of the hall, how do we deliver 

the artist to you in a way that feels intimate and 

personal? Otherwise, you’re not coming back.”

with a loose ponytail who everyone 

knows as “Winky”. “Michael Tait was 

Willy Wonka and we were working  

in a dream factory – building stage  

sets because nobody else was.”

And then 1999 arrived, Napster 

l a u n c h e d  –  a n d  Ta i t ’s  w o r l d  

changed overnight. 

Alan Krueger, the Princeton 

economist and co-author of the 2005 

paper Rockonomics: The Economics 

of Popular Music, describes the 

post-Napster music industry using 

what he calls the “Bowie theory”. 

Back in the 80s and 90s, Krueger 

explains, most artists made most of 

their money from music sales, using 

tours as promotional vehicles for 

their latest album. U2 sold 14 million 

copies of The Joshua Tree in its year of 

release, earning the band around $37 

million (£28m) in the US. The original 

111-date Joshua Tree tour grossed 

roughly the same, at $40 million. 

Post-Napster, the link between 

recorded and live revenues has 

been severed, a trend spotted by 

David Bowie in 2002 when he told 

The New York Times, “Music itself is 

going to become like running water or 

electricity. Artists better be prepared 

for doing a lot of touring, because 

that’s really the only unique situation 

that’s going to be left.”

Crispin Hunt agrees. He experi-

enced a brief flash of fame in the 

90s as the singer in Britpop band 

ith a population of around 10,000, Lititz is 

a small market town perched in the middle of 

rolling wheat fields and dairy pastureland. Most 

of the town was built before the 20th century 

and comprises a mix of wooden colonial houses, 

Longpigs, best known for their indie 

anthem “She Said”. He became a 

successful songwriter after the band 

broke up, writing hits for the likes of 

Lana Del Rey, Ellie Goulding, Florence 

+ the Machine, Jake Bugg and Rod 

Stewart. It’s a living, he explains, but 

the post-Napster world of streaming 

services and online video hasn’t

rewarded the songwriter. 

“If I’d written songs that reached 

the same chart position in the 80s or 

90s, I wouldn’t be talking to you now,” 

he grins wryly. “I’d be by the pool in 

LA. But as long as Spotify pays, on 

average, between $0.006 and $0.008 

per stream, and while YouTube’s 

royalties are cloaked in secrecy, that’s 

impossible to imagine. I recently had 

a song on BBC Radio 1’s C-list – that’s 

six plays a week. In the same week, a 

Jake Bugg track I wrote had 12 million 

views on YouTube. I earned £75 for 

six plays on Radio 1 and £65 from 12 

million YouTube plays. The only way 

W

Regency-era classical stone buildings, 

gothic Victorian red-brick shops and 

converted warehouses.

The surrounding area, Lancaster 

County, has the highest concen-

tration of Amish – the Anabaptist 

sect that rejects modern technology 

and conveniences – in the US. Driving 

to Lititz from Philadelphia, you see 

a road dotted with small, boxy, 

four-wheel horse-drawn buggies. The 

black buggies belong to the Amish and 

the grey buggies belong to the more 

tech-savvy Mennonites. 

Both communities are crucial 

parts of the tech-focused ecosystem 

s p r e a d i n g  o u t  f r o m  T a i t ’ s 

headquarters, an industrial estate 

at the edge of town called Rock Lititz. 

It’s a sprawling campus of buildings 

built by Tait and Clair Brothers in 

2014 to host companies looking to join 

them. It’s what University of Toronto 

professor Richard Florida calls a 

place-based ecosystem. Besides Tait 

and Clair, businesses on site include 

lighting and design company Atomic; 

video experts Control Freak; barrier 

company Mojo; Stageco, which 

creates large steel structures such 

as the Claw used in U2’s 360° tour; 

engineering firm Pyrotek; Yamaha 

instruments; and Tour Supply, an 

instrument-rental company. 

It’s cluster innovation in the 

purest sense. Artists and companies 

can experiment at a lower cost, test 

ideas and quickly change their minds. 

The cost of making mistakes reduces, 

allowing people to take greater risks. 

The close proximity also brings people 

together. “Success in this business – 

just like any other – is about relation-

ships,” explains Troy Clair, president 

Below: Tait Towers engineers can prototype design 

ideas in 20 minutes. Left: work gets underway 

on a stage setup that will tour the world in 2018



head office. “U2, Katy Perry, Taylor 

Swift… they’re the CEOs of their 

brand. They don’t want the same stuff 

Justin Bieber or the Rolling Stones 

had last year. They want something 

brand new. So we’re in a spectacular 

arms race. It’s probably fun to look 

at from the outside but it’s a fairly 

horrible place to be because every day 

we have to reinvent ourselves, create 

something new to get to the next level 

with the knowledge that we can’t fail, 

especially with the bigger flying-

through-the-air stuff. That can’t go 

wrong as people may get hurt.”

Taylor Swift, Usher, Mumford & 

Sons, U2 and Lady Gaga have built 

and rehearsed shows there since 

it opened, “and the beauty of it is 

that when they go into town after 

rehearsals, the Amish don’t know who 

they are,” Davis grins. “We wanted a 

perfect techie space because I was 

tired of showing up in front of our 

clients and testing something for the 

first time. The problem is, there were 

no spaces large enough to do it. So, we 

built it for ourselves, for techies. But 

what’s happening is the artists are 

coming – with the band, the chore-

ographers, lighting, pyro, sound, 

automation, staging, content… and 

the creative process happens here.” 

Lititz offers a curious case study, 

fusing creativity, construction, 

craft, community and computing 

in a global billion-dollar, boutique, 

artisanal tech firm. So that if you 

were, say, Lady Gaga, you could 

walk through the door and follow 

your concept from design to build 

to rehearsal to load out across this 

one site. Which is exactly what she 

did for Joanne, her 2017 tour.

and CEO of Clair Global. “You get to know people 

and you work with them and they trust you.”

This company based on technological innovation 

is not only situated in the heart of Amish country, it’s 

entirely symbiotic with the back-to-basics ethos and 

economy. The agricultural supply chain and network 

of small metalwork forges allows Tait’s designers 

and architects to build anything. A Mennonite 

company that makes steel cattle grids, for instance, 

also cuts the metal supports for Tait’s rock shows. 

“All my neighbours are Amish,” explains Adam 

Davis, Tait’s chief creative officer, an enthusi-

astic tousled man in his late 40s. “When you’re a 

farmer and you break something, you have to fix 

it, especially if you’re still using traditional tools 

and not computer-driven combine harvesters. So, 

when it comes to creative problem-solving, the 

Amish are the masters – they just get on with it. All 

of these farms are enterprises, with this incredible 

culture of innovation and making that doesn’t exist 

in most places. If a show designer needs something 

made, we’ll prototype custom shapes and sizes in 

our steel shop within 15 minutes. Then we go down 

the street to an Amish forge and they’ll turn out 

10,000 of them almost overnight.” 

Rock Lititz feels like Nasa’s Cape Canaveral, 

with outlying buildings surrounding an enormous 

warehouse that resembles outsized rocket 

assembly rooms. Walking in, you get a brief sense 

of what it must be like entering the TARDIS – the 

space feels even bigger on the inside. It’s large 

enough to hold one stadium stage or two arena 

stages, with room to build and change things. 

Tait’s main building is a short drive from the 

assembly and rehearsal room. It covers 232,000 

square metres and hosts a design space, project 

management, a metal shop, electrical-control 

shop, hoist and winch department, LED- 

video-screen team, scenic department, print 

shop and a complex loading dock. It’s like an old 

Victorian family company: everyone, down to the 

packers and loaders, is on the payroll and the only 

outsourcing is to Amish craftsmen. “Everything we 

do is a prototype,” Davis explains, as he drives across 

the sprawling space between rehearsal room and 

‘ Technology drives this business – it’s about 

solving problems no one has ever solved  

before and prototyping as rapidly as possible’
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ady Gaga’s shows are known for their spectacle. In 2012, she had Tait build a five-storey 

castle on stage for her Born This Way tour. The final design for her current show featured a 

26-metre-wide stage based around three lifts and five performer wave lifts surrounded by 

LED panels. The wave lifts are moving platforms that are compared to Tetris blocks because

they can be configured in so many ways. The wave lifts move almost constantly in formations

Navigator is a flexible piece of 

automation software designed to 

control any interface, system or 

device, from industrial-factory 

robots to light and sound desks to 

the winches and pulleys that move 

Gaga through the air. Automation 

software, such as that used to 

operate factory robots, is reliable 

through simplicity and repetition. 

Navigator, Shuman explains, has to be 

infinitely flexible and utterly reliable 

because if it fails, someone could die.  

At the same time, Navigator is often 

controlled by people with little or  

no technical training. 

“Most of the time, the people 

who make the decisions about what 

Navigator should do aren’t engineers 

or developers, they’re people working 

for directors or artists,” explains 

Jim Love, Tait’s vice president of 

engineering. “They’re interpreting 

a creative person’s wishes on the 

fly. So it needs to be as intuitive and 

simple as possible to do some basic 

programming, but the system needs to 

stop you from doing anything stupid.”

In 2013, Navigator synced two 

industrial robot arms designed to 

build cars on factory floors and had 

them dance at deadmau5’s Las Vegas 

residency. In 2015, Navigator lifted 

the catwalk at the front of Taylor 

Swift’s stage and flew it, her and her 

team of dancers over the heads of the 

crowd. In 2016, Navigator rippled 

waves and oscillating patterns 

through a vast kinetic-light instal-

lation above the Red Hot Chili 

Peppers on their Getaway tour.

such as staircases and zigzags. This 

made for a great show but lacked 

an element of dive-bar intimacy 

that Gaga requested. The answer 

was including a stripped-down,  

dive bar-style B-stage at the 

opposite end of the arena.

Jim Shumway, a project manager 

and integrator at Tait, who started 

out as a rigger for Cirque du Soleil, 

walked me through the process a 

month before the Joanne tour began. 

Stage designers were noodling with 

animation software on three-screen 

monitors, changing parts of the 

stage once the lighting and sound 

had been incorporated. One was 

manipulating a strange oval disc 

that seemed to be flying in the air. 

“They’re bridges,” Shumway 

explained. “The B-stage has this 

heart-shaped acrylic piano that’s got 

44 lasers shooting beams through 

the arena whenever she hits a key. 

She needs to get there via a bridge. 

It turns out there needs to be five 

people dancing on that bridge, but 

it must be somewhere else during 

the rest of the show. There’s the 

impossible, which we do all the time, 

and the unachievable. For a while, 

I thought this was unachievable.”

The solution was three custom-

built inflatable lighting pods that 

hang 18 metres above the audience, 

housing billboard-style video 

screens. Each can fly down and 

convert into a bridge. The bridges 

can then reach one of three satellite 

stages dotted around the main 

stage. When combined to form a 

catwalk, they stretch all the way 

to the B-stage. The bridges fly out 

over the audience while carrying 

Lady Gaga and her dancers, and  

sync with lights, lifts and music. It 

looks impossible, but Tait’s propri-

etary software Navigator, says 

Shumway, “turns maths into art”.

L

Below: Lady Gaga’s Joanne stage from her ongoing world tour fused 

elements of her 2017 Super Bowl appearance with Gaga’s small-venue 

“dive-bar” tour of 2016. Left: Tait fabricator Matusalen “Matt” Morales



In creating the wave patterns 

for the lights on the Getaway tour, 

designers exported a video file of an 

animated wave to Navigator, which 

the software used as cues to operate 

Tait’s Nano Winches and change the 

colour and position of every light. All 

the operator had to do was press “go” 

at the start. Navigator will do the rest. 

The roots of Navigator lie with 

80s synthesizers and the technical 

demands of Broadway and Las 

Vegas shows. In 1983, synthesizer 

manufacturers agreed a simplified 

common language – MIDI – which 

allowed drum machines to kickstart 

basslines or a single keyboard to 

control an orchestra. Theatre picked 

up its principles, sending cues to set 

up, trigger and finish a task such as 

setting off a pyrotechnic. 

Navigator uses similar principles. 

The building blocks of the system 

were put in place 15 years ago 

using hardware built with Intel’s 

x86 desktop CPU and a real-time 

operating system. This is a similar 

set-up to the fly-by-wireless systems 

used in autonomous-vehicle design. 

Navigator can talk to any device such 

as a factory robot arm, no matter what 

its original coding. It can then get it to 

sync with a lighting rig and simplify 

the interface into something that any 

roadie could operate.

“The core principles of the archi-

tecture have stayed the same but it’s 

a modular platform so we can build 

all sorts of things on top of it,” Love 

explains. “There’s machine learning 

in it, bits of autonomous-vehicle 

control and weather-measurement 

modules. All we’ve been doing for the 

past 15 years is writing new modules 

that keep giving it more power. It 

remembers everything we’ve ever 

asked it to do.”

based: Boulder, Colorado. “When you’re writing code, the 

last thing you need is a project designer looking over your 

shoulder asking you to solve their problem,” he explains. 

“That means you’re always reacting to short-term  

issues rather than building a long-term solution.”

In a recently built theme park in 

China, for instance, Navigator controls 

a fountain that flings drops of water 

from post to post to give the illusion of 

bouncing. It has a module that under-

stands where to point a fountain. 

Attaching them so the fountain is on 

target whatever the weather proved 

relatively simple. Setting up Navigator 

for Lady Gaga was equally straight-

forward, involving only a handful of 

modules. It was building two 36,000kg 

main wave lifts and three smaller  

lifts, then tying them in with the 

show’s choreography, that took longer.

Crucial to Navigator’s success, 

argues Love, is where its coder is 
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Below (left-right): Eric Schmehl, Matthew Lotito, Adam Davis and 

Morgan Farnsworth at the stage-design process. Bottom: Navigator’s 

software allows operators to move stage sets safely during a concert

part of the gig, as the sun beat down 

on the thousands of middle-aged men 

packing the stadium, the band ran 

through early hits such as “Sunday 

Bloody Sunday” on the low catwalk 

b-stage. At sunset, the four musicians 

walked back to the main stage to begin 

playing songs from The Joshua Tree 

and stopped briefly centre stage to 

wave at the crowd. Behind them, the 

screen glowed blood red and they 

were shown in silhouette, under the 

pitch-black shape of the tree. 

“We posed the band,” Lipson says. 

“Tait built a platform and played with 

it for a day or so until we had the 

perfect position. Then we told them to 

wait there for 30 seconds.” It worked. 

The audience yelled like teenage girls 

at a Justin Bieber gig and held their 

phones aloft to take photo after photo 

to be shared millions of times, pushing 

the tour out to billions of people on 

social media. It’s the ecstatic pause, 

the live-album cover shot that no 

longer needs the album cover. 

Slowly, this is influencing the way 

theatres and other buildings are 

designed. Tait is pitching the kinetic 

architecture from the Red Hot Chili 

Peppers’ Getaway tour as an instal-

lation for airports and parlaying its 

understanding of live shows into 

building London’s newest theatre, the 

Bridge Theatre – for former National 

Theatre artistic director Nick Hytner 

and executive director Nick Starr’s 

London Theatre Company – in a first-

of-its-kind modular concept. 

“This technology that we deal with 

has to be scaleable and transferable,” 

Winkler says. “Popular culture and 

pop imagery is the currency of our 

generation. It doesn’t matter if you’re 

dealing with a rock‘n’roll stage or a 

railway station, people take pictures 

in the same format, whether it’s of an 

airport terminal or a video screen. 

That’s what they trade in. If something 

doesn’t look good on Instagram, no 

one’s going to give a shit.”

If Winkler’s right, and the trend for 

connection with the perfect picture 

continues to be central to offline  

I
f you were to watch the life of a large 

touring stage as a time-lapse film, 

you’d see almost every piece was in a 

constant state of motion, broken up by 

short periods of stability. “What you 

see at the gig is the one moment where 

the set stands stationary in one piece,” 

explains Stufish CEO Ray Winkler at 

Twickenham Stadium as the audience 

files in on a sweaty July Sunday. “For 

most of its life it’s in a box on a truck, 

in a plane, on a ship, being handled 

by stagehands in South America or 

Europe. This is the one break it has 

and this is what everyone sees.”

And that breaks down further. The 

biggest question artist managers 

have for Stufish and Tait is, “What’s 

the Instagram moment?” As tours 

were once tools to sell albums, 

Instagram is the tool that sells tours 

and, ultimately, the artist’s brand. 

Research by Nielsen in 2016 found 

that of those in the audience who 

used social media during gigs, 83 per 

cent used Instagram. Everything boils 

down to a handful of frozen images 

to be sent, shared, copied and liked.

On the Joshua Tree tour, U2’s 

performance was divided. For the first 

art, architecture, food and friendship, we’ll 

soon be living in Tait’s world of Instagram 

moments in every kind of design. In that  

world, when Bono draws a tree, it could  

be shared around the world by millions. 

Stephen Armstrong is a freelance writer. He wrote 

about the WIRED Security event in issue 12.17
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T W E N T Y  Y E A R S  A G O,  T H E  P R I U S  P O P U L A R I S E D  H Y B R I D 

VEHICLES AND TRANSFORMED THE AUTOMOBILE INDUSTRY  

WILL TOYOTA’S HYDROGEN CAR, THE MIRAI, REPEAT THE TRICK?

JONATHAN BELLB Y

 CHRISTOFFER RUDQUISTP H O T O G R A P H Y :  



ABOVE: WORKERS SECURE A POWERTRAIN ON THE MIRAI PRODUCTION LINE NEAR NAGOYA
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FROM 
6.30AM TO 

1AM, THE 
PLANT CAN 

TURN OUT  
A PRIUS  

EVERY  
MINUTE 

f o u r t h - g e n e r a t i o n  Toyota  Pr ius  is  

manufactured at the company’s Tsutsumi plant, 

a few kilometres south-east of Nagoya, around 

100 minutes from Tokyo by Shinkansen bullet 

train. From Tsutsumi’s viewing gantries, two 

production lines stretch away into the distance. 

These halls house the trim workshop. Here, 

completed body shells roll in, are divested of 

their doors (which make their way in pairs 

along a separate line) and the interior, hybrid  

system, dashboard and seats are installed. The 

factory, which has been making Priuses since 

2003, produces 430,000 cars a year. From 6.30am 

to 1am, it can turn out a Prius every minute. 

This is the Toyota Production System (TPS) 

at work, a fabled refinement that funnels the 

immense complexity of car-making into a 

series of simple stages. Each step is serviced 

using the just-in-time manufacturing process 

by the requisite parts supplier. The system is 

controlled by the workers themselves, who 

have full autonomy over stopping and starting 

the line to resolve any issues. 

TPS is a mainstay of business-school case 

studies, as well as being widely imitated by 

envious rivals. The system is about efficiency 

in all its forms, from the constant tracking of 

components (kanban) to the fault-reporting 

system (andon), which dates back to Toyota 

Industries founder Sakichi Toyoda’s early 

days making looms. The process of constant 

improvement is known as kaizen. Toyota 

has this down to a fine art, employing kaizen 

teams to roam the factory and scout for 

potential problems and possible efficiencies. 

On posters, shirts and tabards, the plant’s 

official mascot – a cartoon horse called  

Tsutsuma-Kun – preaches health and safety.

In the adjoining building, stamped-steel 

Prius bodies are assembled robotically, using 

conventional welding and lasers (as well as a 

secret proprietary method that WIRED wasn’t 

allowed to photograph). Today, the 1,850 robots 

at Tsutsumi are sourced from one of three main 

suppliers: Nachi, Yaskawa and Kawasaki. As the 

body shells roll into position, a cluster of around 

ten closely spaced robotic arms swivel and 

pivot in a synchronised dance that is simulta-

neously beguiling, awe-inspiring and terrifying. 

Then they all lurch forward at once, finding the 

pinch points where two pieces join, then dab 

and squeeze their welding pincers along the 

seams to seal them. Each stage takes just under 

a minute, before the arms retract and the line 

rolls on. Large components are sent straight to 

the line by a system of overhead wires and gravi-

ty-driven palettes. At the same time, a constant 

stream of electric trains bring the rest along 

a miniature road system of intersections and 

stop signs. The building is a chorus of whirring 

ratchets, beeping trucks, buzzing drills, the 

rattle of conveyor belts and pulleys and the 

constant hum of the air-conditioning system. 

The sheer volume of Priuses being built here 

speaks of its achievement. For two decades, no 

car has done more to alter the public perception 

of the hybrid automobile and to pave the way 

for electric vehicles. Black Priuses, thanks to 

Uber, have become ubiquitous on the streets 

of capital cities. They are verbal shorthand 

for generic, efficient, classless transportation. 

The Prius’s job is, in many ways, complete. 

But Toyota is now working on another vehicle 

– one that has the potential to change our 

relationship with cars all over again.  

Shoichi Kaneko is deputy chief engineer on the 

fourth-generation Prius, which launched in 2016. 

Slight, spiky haired and nervous, he explains the 

new model’s genesis, his enthusiasm growing 

as he does so. “Generation-three Prius had a 

big role in getting hybrids known to the world. 

It sold very well, both in Japan and overseas,” 

Kaneko says. “Our goal for developing the fourth 

generation was to create the de facto standard 

of what we wanted from a hybrid car without 

sacrificing other performance qualities.” 

The latest Prius also has the most radical 

look yet. “The first three generations had 

what we call a “happy face”, Kaneko 

explains. “With the fourth gener-

ation, we tried to appeal to younger 

customers as well, so we changed  

the face to be more defiant.” 

Prius means “superior” in Latin. 

When the first generation arrived 

in the UK and US in 2000 it rapidly 

assumed cult status, earning celebrity 

endorsement from environmentally 

minded celebrities such as Leonardo 

DiCaprio, Cameron Diaz and Larry 

David. The Prius benefited from 

California’s progressive attitude 

on ultra-low-emission vehicles 

and eventually became the state’s 

best-selling car. In Japan, however, 

the Prius sold well, but became 

increasingly associated with an 

ageing customer base. Innovation 

was swiftly subsumed by tradition. 

Hybrids, it turns out, weren’t sexy. 

Toyota has attempted to back out 

of this branding  cul-de-sac by 

focusing on technology, with the  

introduction of a more advanced 

plug-in hybrid version (PHV) in 2012. 

On paper, the present-day Prius falls 

short of its rivals. Tesla has wrestled 

away its credentials as the car of 

choice for the conspicuously eco- 

conscious. Its range falls short of true 

electric rivals from Nissan, General 

Motors and others. “We collected 

data from the first-generation car – 

Japanese motorists tend to only drive 

20km a day,” Kaneko says, in reference 

to the Prius PHV’s modest electric-only 

range of 60km. The data also showed 

that most PHV drivers used their cars 

as if they were fully electric, making 

short hops between charge points  

and rarely filling the tank. 

For the company that shaped 

a generation’s attitude to petrol-

powered cars, Toyota is reluctant 

to change too much too soon. “Toyota 

sees that gasoline fuel has many 

years to go. It’s cheap and easy to 

deal with. [Internal-combustion- 

engine] vehicles will last for many 

years,” Kaneko says. This innate 

caution goes hand-in-hand with 

Japan’s susceptibility to extreme 

weather and  natural disasters. 

“Our different regions have a varied 

climate. People can get stuck in their 

cars in the snow. Emergency services 

bring fuel to save them – electricity 

doesn’t have that kind of portability. 

Fossil fuels allow cars to be used  

as shelter in certain situations.”  



ABOVE: TAKESHI UCHIYAMADA, CHAIRMAN OF THE TOYOTA MOTOR CORPORATION

origins of Toyota lie in the Toyoda Automatic 

Loom Works, founded in 1926. Car-making 

began in 1937, after a study of foreign models 

and methods. Today, Toyota is comprised of more 

than 12 sub-groups providing everything from 

steel components to air conditioners, forklift 

trucks, financial services and even houses.

The original Prius’s development was fast and 

furious – very different from how the company 

had previously worked. The car’s gestation is 

charted in Hideshi Itazaki’s book The Prius that 

Shook the World, published in 1999. (The title is 

a nod to the 1990 bestseller The Machine That 

Changed the World, which introduced Toyota’s 

lean-production concept.) Itazaki’s book is 

written in the breathless style of the Japanese 

business novel, a hugely popular fiction genre 

that sidesteps Japan’s traditionally deferential 

relationship between media and business by 

using corporate culture as a backdrop for action 

and romance. This telling of the Prius story does 

its best to bring drama to the banal. One passage 

reads: “Shimatani-kun, I feel rather awkward,  

but would  you help  us out in the mass- 

production division? We need the diagonal- 

beam technology that you developed.”

The Prius was the result of Toyota’s G21 

project, which was established in September 1993 

to design a car for the next century. The man in 

charge of G21 was engineer Takeshi Uchiyamada, 

now chairman of the entire Toyota Motor Corpo-

ration. Today, Uchiyamada is sitting in a brown-

tinged boardroom high up in Toyota’s Nagoya HQ, 

joined by a translator and two PR people. Immac-

ulately turned out in a white shirt and 

navy pinstripe suit with a red pocket, 

the grey-haired 71-year-old executive 

has been Toyota’s chairman since 2013. 

A company lifer, he began his career 

in 1969 in computing and research, 

exploring ways of reducing vibration. 

His father, Kameo Uchiyamada, was 

also a chief engineer at the company. 

“It was the first project that shared 

information over the internet. 

Collaboration between production 

engineers and design engineers 

was much stronger,” Uchiyamada 

says. The environmental creden-

tials weren’t even part of the initial 

brief for a 21st-century car. Without 

a specific focus, the team brain-

stormed the desires for next-century 

transport; Uchiyamada claims credit 

for settling on an eco-friendly design. 

Toyota’s bosses had initially set the 

G21 group an ambitious fuel-economy 

target of 20.1kpl. Then, a year later, 

Uchimayada’s new bosses decided to 

double it. (In the book, Uchimiyada 

calls the target outrageous.) A hybrid 

engine – long theorised, but never 

used in a mass-production vehicle – 

was the only option.

“The most challenging thing was the 

battery development,” Uchiyamada 

says. “Lithium-ion was not available. 

High-power nickel-cadmium didn’t 

fulfil our performance requirements. 

We developed a nickel-hydride battery, 

but at the start its performance was 

only half of our requirements.”  

Eighty engineers worked for two 

years to develop a powertrain that 

would deliver on the seemingly 

impossible target. The divisions 

competed fiercely so as not to be the 

one delaying the project. “I received 

a lot of complaints that my manage- 

ment style was too rough,” he recalls. 

The concept shown at the Tokyo 

Motor Show in October 1995 simply 

highlighted the system’s limitations. 

It was named Toyota-EMS (Energy 

Management System) to hide the 

use of hybrid technology from rivals,  

and the design had many compro-

mises. But the powertrain worked. 

Uchiyamada  wanted  an open 

competition to design the Prius’s body, 

but Toyota’s management resisted the 

idea and an internal competition was 

held instead. The final design was by 

Irwin Liu at Calty, Toyota’s Californian 

studio. The Prius MK 1 is prosaic in 
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companies including Honda, Hyundai, Daimler, 

Shell and Total announced the Hydrogen Council, 

a group focused on developing hydrogen as an 

alternative to fossil fuels. Although electric 

vehicles are becoming mainstream, many in 

the industry consider hydrogen to be the true 

successor to fossil fuels. Hydrogen is expensive 

and difficult to store, but it is clean. Burn it in a 

fuel cell and it produces only water. It is also quick 

to refuel, unlike batteries. Japan has announced 

its intention to become the world’s first hydrogen 

society. Toyota hopes that its new car, the Mirai, 

could end up being to hydrogen-fuel-cell 

vehicles what the Prius was to hybrids. 

Mirai is a female Japanese name, meaning 

“future”. With a range of around 650km and a 

low centre of gravity, the Mirai drives 

and handles like a regular car. Its only 

emissions are water. Like the Prius, it’s 

friendly looking; aesthetically safe, 

if not groundbreaking. (Anthropo-

morphism plays an important role 

in Japanese car culture, as Karasawa 

alluded – cars aren’t as much signifiers 

of status, but objects of endearment.) 

Japan-only models have a plug in 

the boot that can supply up to 60kW 

of electricity from the fuel cell – 

or around a week’s supply for the 

average family of four. 

BELOW: SOME OF TSUTSUMI’S 1,850 ROBOTS AWAIT THEIR NEXT JOB

the extreme, but that didn’t really matter: it 

was a car for motorists who care more about 

what cars mean, rather than how they look. 

Uchiyamada says he immediately knew the 

Prius would be a success. “Sales started in 

December 1997, two months after we first showed 

the car. We had five times the volume of orders 

than planned. Sales and marketing thought we’d 

sell 300 cars a month. We sold 1,000.” 

Through the TPS – relentlessly focusing 

on hundreds of small improvements in the 

production process – subsequent models 

performed better. (It wasn’t until the second 

iteration that the Prius took hold in the west.)

Today, Toyota’s hybrid system is installed 

in around ten million of its cars and licensed 

to other manufacturers, including Nissan and 

Ford. Every major car manufacturer either 

provides or promises a hybrid alternative. 

The VW emissions scandal has shaken the 

automotive world. The year 2017 has been 

marked by manufacturers and governments 

disavowing the internal combustion engine 

and setting tough deadlines for its demise. Now, 

Toyota is betting on potentially far more signif-

icant technology – and in doing so, hopes to  

disrupt the industry all over again. 
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ABOVE: AN UNOBSTRUCTED VIEW OF THE HYDROGEN FUEL CELL ENGINE, BEFORE THE POWER CONTROL UNIT IS INSTALLED 



BELOW: ROBOT ARMS WELD PANELS TO CREATE THE PRIUS’S BODY 





ABOVE: THE MIRAI’S HYDROGEN TANKS ARE FITTED AT TOYOTA’S LFA WORKS

Mirai chief engineer Yoshikazu Tanaka says 

that the saloon car’s design aims to make fuel-cell 

vehicles mainstream. “To start the hydrogen 

society, we needed to sell an ordinary passenger 

car. So we developed the Mirai,” he explains.

The Mirai is built at the LFA Works at 

Motomachi, near Nagoya. It is one of Toyota’s 

most prestigious manufacturing centres, where 

workers are often sent by other factories to learn 

specific processes and become trainers and 

leaders. The Mirai line is similar to a supercar 

workshop, producing a maximum of 13 cars a day 

– 4,605 in total at the time of our visit (of which 

precisely 2,687 were built for export, mostly to 

California). Robots and heavy-lifting equipment 

are conspicuously absent, although the scanned 

and stacked supply system and jaunty-sounding 

andon boards are all present and correct. The 

main obstacle to speed, aside from the immature 

state of the hydrogen market itself, is the time 

and effort it takes to make the fuel-cell stack and 

hydrogen tanks. Tolerances are critical; hydro-

gen’s volatility is greatly tempered by safe, 

pressurised storage and every set of twin tanks 

is tested with inert helium to ensure there are 

no leaks in the slim pipes feeding into the stack. 

The thick-walled hydrogen tanks are spun from 

carbon fibre-reinforced thermoplastic (CFRP), an 

impact-resistant structure that is not only tested 

during assembly, but which has been designed to 

shut down its valves in the event of any impact or 

damage. Workers use Bluetooth torque wrenches 

that beam data into a central computer. This 
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BELOW: A PRIUS WITH THERMO-TECT PAINT, WHICH BOOSTS SOLAR REFLECTIVITY

ensures that every bolt is tightened the requisite 

amount during installation, while piping is  

kept outside of the passenger cell and a thicket  

of sensors detects any leaks. “It’s improbable  

that the hydrogen would start a fire,” plant 

manager Akifumi Karasawa says confidently. 

He explains that US testers have to shoot the 

tanks with firearms; the hydrogen evaporates 

through the bullet hole and rises quickly to 

disperse in the atmosphere, rather than pooling 

at ground level the way petrol does. 

There’s a crucial difference between 

the Prius and the Mirai: the absence of 

hydrogen infrastructure. Hydrogen 

production, transportation and bulk 

storage are still major challenges. 

The vast majority of hydrogen is 

generated using fossil fuels, which 

simply shifts C0
2 

generation from 

tailpipe to production facility. And 

what the combination of fuel cell and 

electric motor make up in efficiency, 

they lose in density; you need more 

space for hydrogen storage compared 

to regular petrol or diesel, issues 

that increase dramatically when you 

consider tankers, pipelines and on-site 

storage. Hydrogen’s proponents 

acknowledge the enormous costs 

involved in creating even a modest 

network; its critics dismiss it for all 

but the most specialist applications. 

Building the Mirai illustrates the 

complexities involved. It takes about 

four days for the raw metal and compo-

nents to be bolted together into a 

single car, which is about twice the 

length of time of a regular saloon. 

Making 2,000 Mirais a month requires 

intensive automation. The car is being 

“productionised” so that it can shift 

away from its meticulous workshops 

and on to the regular lines. 

It’s here that the TPS will be tested. 

The engineering challenges facing the 

Mirai are  greater than those faced by 

Uchimayada’s team when developing 

the Prius’s hybrid engine. But, if the 

world is to embrace fuel-cell cars, the 

odds are that they won’t be built by a 

boutique startup; economies of scale 

require scale. If any company can make 

hydrogen cars popular, it’ll be the one 

that did so with hybrids, 20 years ago.

Toyota’s goal for the Mirai now 

is to increase production, starting 

with the second-generation model. 

The company plans to unveil it to the 

world at the 2020 Tokyo Olympics, 

alongside the Hino hydrogen bus being 

developed by the Toyota Group and, if 

persistent rumours are to be believed, 

a Toyota-developed “flying car”. 

“I want to do two things,” Tanaka 

explains. “To establish the technology 

so we can make different vehicles. And 

to improve production capacity. To 

start the hydrogen society, we must 

extend capacity ten times more.”  

Jonathan Bell is editor at large at 

Wallpaper. He wrote about IKEA’s 

secret design lab in issue 10.15
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RAVE CULTURE IS BACK – BUT THIS TIME IT’S ON THE BLOCKCHAIN. The decentralised 

ledger is the ideal platform for planning illicit crypto-parties: it’s secure, anonymous and, 

by using it, organisers can keep their identity hidden and ensure events are open only  

to people that they trust. For more, read The WIRED World in 2018’s Arts & Media section
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UMANITY FACES A WIDE RANGE OF CHALLENGES 

that are characterised by extreme complexity, 

from climate change to feeding and providing 

healthcare for an ever-expanding global 

population. Left unchecked, these phenomena 

have the potential to cause devastation on a 

previously untold scale. Fortunately, devel-

opments in AI could play an innovative role 

in helping us address these problems. 

At the same time, the successful integration 

of AI technologies into our social and 

economic world creates its own challenges. 

They could either help overcome economic 

inequality or they could worsen it if the 

benefits are not distributed widely. They could 

shine a light on damaging human biases and 

help society address them or entrench 

patterns of discrimination and perpetuate 

them. Getting things right requires serious 

research into the social consequences of AI 

and the creation of partnerships to ensure it 

works for the public good.

This is why I predict the study of the ethics, 

safety and societal impact of AI is going to 

become one of the most pressing areas of 

enquiry over the coming year. There has 

already been valuable work done in this area. 

For example, there is an emerging consensus 

that it is the responsibility of those devel-

oping new technologies to help address the 

effects of inequality, injustice and bias. In 

2018, we’re going to see many more groups 

start to address these issues.

It won’t be easy: the technology sector 

often falls into reductionist ways of thinking, 

replacing complex value judgments with a 

focus on simple metrics that can be tracked 

MUSTAFA  

SULEYMAN  

–

is co-founder  

of DeepMind

The ethics of the technology is central to its development

and optimised over time. Of course, it’s far 

simpler to count likes than to understand 

what it actually means to be liked and the 

effect this has on confidence or self-esteem. 

But these social consequences matter as they 

contribute either to an environment in which 

problems can be addressed, or to a climate 

of resentment and fear – with citizens 

expressing anger that their interests are 

marginalised for commercial gain. Progress 

in this area also requires the creation of new 

mechanisms for decision-making and voicing 

that include the public directly. This would 

be a radical change for a sector that has often 

preferred to resolve problems unilaterally 

– or leave others to deal with them.  

Nonetheless, as someone who started out 

as a social activist, I can see many examples 

of people working in tech who are genuinely 

driven to improve the world. These people 

believe they have a natural affinity with those 

who have devoted their lives to understanding 

what this means. Inspiring people such as 

Tristan Harris, who founded the Time Well 

Spent movement, are forging new alliances 

by taking on the “attention economy” that 

distracts us so powerfully with nudges and 

bleeps – at the cost of our time and well-being. 

Kate Crawford and Meredith Whittaker, who 

were originally employed by Microsoft and 

Google respectively, have co-founded the  

AI Now group to research technology’s  

social impacts. And the Partnership on  

AI has brought together many of the world’s 

leading AI research labs (including my 

company, DeepMind)  with renowned 

non-profits like the American Civil Liberties 

Union for the first time. This initiative is 

designed to allow technologists and social 

activists to take part on an equal footing.

Getting these things right is not purely a 

matter of having good intentions. We need to 

do the hard, practical and messy work of 

finding out what ethical AI really means.  

If we can succeed in getting AI to work  

for people and the planet, then the effects of 

that could be transformational. Right now, 

there is everything to play for. 
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FULLY AUTONOMOUS 
CARS WILL BE ON  
OUR ROADS SOONER 
THAN YOU THINK

Cars may become truly driverless before 2018 is 
over – and if any company can pull it off, it’s Tesla 

LON MUSK HAS PROMISED THE WORLD THAT A 

completely automated Tesla will be available 

by the end of 2018. Although other companies 

with an interest in this technology revise their 

estimates for self-driving vehicles in the 

consumer market – Waymo has pushed its date 

back from 2018 to 2020, for instance – Musk 

is being coy. He’ll have it ready even sooner.

The Society of Automotive Engineers (SAE 

International) has established five widely  

accepted steps to vehicular autonomy. 

Level five equates to true driverlessness, 

where cars can drive as competently as 

humans (or, hopefully, more so). The 

preceding four are colloquially known as 

“feet off, hands off, eyes off and brain off” – 

at:  quickly switching between tasks, 

maintaining focus on two things at once and 

staying awake on dull English motorways.  

If you don’t need to have eyes on the road 

but you do need to be alert, what do you do? 

Read, talk, watch TV? OK, picture this: your 

seat’s reclined, your window’s down and Tyrion 

Lannister just delivered a killer piece of snark. 

Would you notice if your car – which you hadn’t 

paid attention to for the past hour – was in 

need of urgent course correction? Would you 

be able to switch from Netflix bingeing to crisis 

aversion in milliseconds? The odds aren’t great. 

We’ve already seen this problem occur. 

Tesla’s Autopilot is a level-two system that 

still requires you to be cognizant of what’s going 

on around you. But humans can’t concentrate 

just a little bit. In 2016, Joshua Brown’s Auto- 

piloted Tesla Model S mistook a white lorry for 

a clear expanse of sky, and Brown – who was 

watching a film – couldn’t correct it in time. 

The car slammed into the lorry and Brown died.

Humans just aren’t built to co-operate with 

machines in this way. It makes sense to stop 

trying to make humans and drivers share the 

work, and skip straight to machines taking over. 

Level four. And Tesla is the company to do it. 

Why? Because it’s a tech firm as much as a car 

firm. Its customers are early adopters by nature. 

This means Musk can afford to take bigger  

risks than established automotive marques.

A disaster such as the 2016 crash could have 

been the end of any other car brand. But because 

it was a Model S, when details emerged about 

the driver watching Harry Potter, Tesla fans 

were more inclined to blame the man than the 

machine. In effect, the accident was ascribed 

to user error and followers continued signing  

up for the next model. This forgiving mindset 

of Musk’s fanbase will ensure Tesla is the first 

to produce fully autonomous cars.

Elon Musk is just crazy enough to make it  

work – and sooner than he’s letting on.

and I believe Tesla will unveil a consumer- 

class level-four vehicle before 2018 is over.

But wait, we haven’t had a level-three 

Tesla yet – doesn’t that have to come first? 

Actually, no. While the five levels make 

sense in theory, in practice there’s no useful 

distinction between levels three and four. 

In fact, level three – eyes off, but brain on 

– could be considered dangerous because 

it combines all the things humans are bad  
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WE WILL 
TACKLE THE 
INTERNET’S 
DARK SIDE

A balance between filtering 
speech and censorship on  
the web must be achieved

HE INTERNET AND THE WORLD WIDE WEB HAVE 

lowered the barriers to broadcast communi-

cation to nearly zero. In the past, you had to 

have a broadcast licence and a lot of money  

to run a television station, a radio station,  

a newspaper or a magazine-publishing  

operation that would reach a large audience.  

Today, you only need a smartphone and  

an account on a social medium.

The empowerment of individuals has  

been nothing short of exhilarating – but now 

we are starting to see the consequences. 

Freedom to speak has never been more 

available, but in the resulting babel, truth is 

obscured by manufactured falsehoods, misrep-

resentations, fake news, alternative facts and 

a medley of other phenomena. In 2018 we will 

see a significant reaction to these side-effects 

and will grasp the nettle of how to balance  

free speech with an open internet.

The web’s powerful enabling capacity  

has introduced social disruptions that some 

countries regard as harmful. There is pressure 

on the providers of the enabling platforms to 

filter some content, either in accordance with 

user wishes, for business reasons or because 

laws are enacted that require redaction. 

Already there is the European Right to be 

Forgotten policy that imposes redaction 

requirements on search engines. For business 

reasons, some content is being demonetised 

(ie no ads are shown in connection with it). 

There are frequent demands from many – 

both companies and individuals – that hate 

speech be filtered or de-prioritised.

In the US, freedom of speech is of primary 

importance in our Bill of Rights. It is expected 

that speech you don’t like still be permitted. 

Nonetheless, it is becoming  apparent that not 

all platforms are going to be required to permit 

all speech. Just the opposite. But where do we 

draw the lines? When does filtering become  

censorship? Different societies may draw lines 

in different places. On the global internet, how 

will these differences be reconciled? 

The internet has become a mirror of our 

global societies. Fifty-one per cent of the 

world’s population is estimated to have access 

to it, many of them by way of smartphones. 

Some people are not happy with what they  

see in this mirror, but make the mistake of 

thinking that correcting the mirror will fix the 

problems reflected therein. If the trend 

towards filtering internet content persists 

and grows, it seems likely that the content 

filtered out will simply move underground to 

the dark web. For some observers, this seems 

a good outcome. However, transparency is an 

important element in assessing the health of 

society. If we cannot see the cancers on the 

body politic we may fail to recognise the need 

for a remedial response. The importance of 

the freedom of the press has often been 

invoked precisely for this reason. In our zeal 

to filter speech we don’t like or agree with, we 

may obscure serious societal problems that 

deserve, if not demand, our attention.

So here is the conundrum for our increas-

ingly connected world: how do we stay aware 

of what is going on in the world and in the minds 

of its citizens while seeking to limit the perni-

cious consequences of unbridled freedom to 

spew hatred, falsehoods and society-damaging  

ideologies? How do we instil a capacity for 

critical thinking in our citizens so they can 

winnow wheat from chaff? Is critical thinking 

sufficient defence against the digital acid rain 

that threatens to poison the ocean of useful 

online information? These are the questions 

that should be at the front of our minds in 2018.



VACCINES ARE ONE OF THE MOST IMPORTANT  

scientific inventions of all time, preventing 

millions of cases of disease every year and 

helping to consign once-deadly outbreaks to 

history. Yet these vital public-health tools are 

under threat from growing public mistrust in 

immunisation and the rise of so-called “fake 

news”. This “anti-vax” sentiment and pushback 

against scientific evidence threatens public 

health around the world, from measles 

outbreaks in the US and Europe, prompting 

stricter vaccination laws, to persisting polio 

in Pakistan and Afghanistan. If this trend 

continues, 2018 could see a resurgence of deadly 

diseases previously on the brink of eradication.

In the Global Risk Report published by the 

World Economic Forum (WEF) in 2013, two of 

the top three global risks were digital wildfires 

in a hyper-connected world and the dangers of 

human hubris on health. The key message of 
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Distrust in scientific expertise puts our health at risk
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the report was that, while there are some clear 

benefits of digital communication, “The global 

risk of massive digital misinformation sits at 

the centre of a constellation of technological 

and geopolitical risks.” One of those geopo-

litical risks is a massive disease outbreak as a 

consequence of false information driving panic 

and refusal of the very interventions that could 

contain or prevent the spread of disease. 

As the recent Ebola and Zika epidemics have 

shown, these outbreaks create local – as well 

as global – financial and system stresses, 

impacting travel, commerce and social stability.

In 2018, five years after the WEF report, the 

highlighted risks will only become more 

entrenched, allowing misinformation to disrupt 

vaccination and other health campaigns. These 

are disruptions that set back, rather than 

advance, scientific progress. Examples range 

from the 2017 WhatsApp and Facebook 

anti-vaccination campaigns in South India, 

which sparked fear and refusal of the measles 

rubella vaccine – some linked to now debunked 

autism anxieties around the MMR vaccine 

nearly 20 years ago in the UK – to similarly 

propagated false rumours provoking vaccine 

refusals, measles outbreaks and diphtheria 

deaths in Malaysia. As a result of declining 

immunisation levels, between 2016-2017 

Europe experienced 35 deaths due to measles, 

a disease that was nearly wiped out. 

Rumour outbreaks and their contagion not 

only put stresses on immunisation programmes, 

they are ubiquitous across the health field. 

Ebola rumours propagated disease spread 

among those who feared the motives for 

quarantine measures in Guinea, Liberia and 

Sierra Leone, while other rumours went viral 

on social media in Nigeria, stating that eating 

salt and bitter melon could prevent the virus, 

sickening some and killing others. In Brazil, 

rumours that Zika was caused by bad vaccines 

drove a decline in vaccine uptake.

In 2018, the appetite for fake news will show 

no sign of waning, especially because of the 

propagation of distrust in “experts” as well as 

institutions. The risks are not only for 

sustaining confidence in the vaccines that have 

saved lives for decades, but preparedness for 

the next new emerging disease outbreak or 

global pandemic. The year 2018 will mark the 

100th anniversary of the 1918 Spanish flu 

pandemic which caused an estimated 50 million 

deaths – more than those killed in the first world 

war. There was no digital communication then 

to disrupt – or aid – the outbreak response, but 

there were also far fewer health technologies 

available, while rapid spread of the virus by 

plane travel was very limited. 

In 2018, when we face the next major infec-

tious disease outbreak, it will be a test of  

how well we use – or abuse – the technologies 

and knowledge we’ve gained since 1918. 
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DWELLING CAN BE STANDARDISED TO MEET THE 

needs of men whose lives are standardised,” 

wrote Swiss-French architect Le Corbusier 

as he presented his pavilion called the 

L’Esprit Nouveau, or the New Spirit, at Paris 

in 1925. His idea was to extend the logic of 

the assembly line to the design of the spaces 

we live in. In doing so, however, Le Corbusier 

forgot a fundamental ingredient: people. 

Today’s context has changed. Almost 

everything – from cars to trainers to school 

curricula – can be tailored. In 2018, the same 

will be true in architecture, with the arrival 

of personalised indoor-temperature control.

The way we heat or cool our buildings is 

done in a standardised fashion, regardless of 

the presence of people and their preferences. 

In other words, there’s a missing connection 

between space usage and energy consumption. 

The result is energy wasted on heating empty 

or partially occupied buildings. A similar issue 

holds true for lighting.

At MIT SENSEable City Lab and Carlo 

Ratti Associati we have been looking at how 

digital technologies – from sensors to AI – 

can help us make our built environment more 

responsive. If people have been following  

heat since the Stone Age, what if we could  

make the heat follow individuals instead?

This was the idea behind Local Warming, an 

installation we presented at Rem Koolhaas’s 

2014 Venice Biennale. The project used 

motion-tracking sensors to generate the 

desired climate – through collimated beams of 

Digital technologies can help built environments adapt to human need

BUILDINGS WITH 
PERSONALISED THERMAL 
CLOUDS WILL ELIMINATE 
ENERGY WASTAGE

infrared radiations – directly around people. 

More recently, we had the chance to translate 

these experiments into the real world. We 

were asked by the Agnelli Foundation, an 

Italian nonprofit founded by the Fiat family, 

to renovate its historical venue in Turin.  

Now we can use the insights we gained in  

these projects to roll out the technology to 

other, real-world applications.

For Agnelli, we equipped the building with 

digital sensors that monitored many variables 

– such as temperature, light levels and the 

rooms’ occupancy status – and we matched 

this information with data on the spaces’ 

occupancy. When a person enters a building and 

sets their preferences in term of temperature 

or lighting,  the building-management  

system recognises them, and automatically 

responds by activating the heating, cooling 

and lighting system accordingly. Each person 

can change their preferences via a smartphone 

app at any time, so that a thermal bubble is 

generated, potentially following them as  

they move through the building. 

What we aimed to show at the Agnelli 

Foundation is that by pursuing a tailor-made, 

non-standardised approach we can achieve 

not only better comfort levels for building 

users, but also a substantial reduction in 

energy consumptions: between 25  per 

cent and 40 per cent, according to some 

simulations. In 2018, we can build on this 

further. And by designing climates we can 

achieve something even more. We can start  

developing a new paradigm in design, to 

substitute Le Corbusier’s inflexible, stand-

ardised approach. Architecture can finally 

turn into a third skin – an endlessly reconfig-

urable space able to adapt to human needs, 

rather than the other way around.

DANIELE BELLERI 

–

is communications 

director at Carlo 

Ratti Associates

CARLO RATTI 

–

is director of 

the MIT SENSEable 

City Lab 



 
        HUMANI  
    MACHINE
              UI WILL
         BECOME
 SMARTER

UR HUMAN MACHINE INTERFACE (HMI) IS BROKEN. 

Designed in 1973 at Xerox PARC, it waits for a 

demand from the human before responding, 

and then guides them to push the buttons in 

the right order to activate technology inside a 

computational box. At the time, the guided user 

interface (GUI) model worked well. Most inter-

actions involved advanced computation and 

language processing, tasks most likely to be 

done seated at a desk or table with a keyboard. 

Since then, an accelerating number of material 

objects and processes have dematerialised into 

the computer. We are taking them with us to 

places and situations that we never imagined 

they would go. Yet we still use an HMI designed 

for sitting at a table doing maths and writing 

on a computational box. It’s time for an update.  

In 2018, we will see the rise of intelligent 

user interface (IUI) with perceptual computing, 

a computing platform that brings technology 

out of the box and into the real world. Its combi-

nation of artificial intelligence, machine 

learning, sensors and robotics enable these 

technologies to perceive and navigate the real 

world and act intelligently on behalf of us.

This is thanks, in large part, to a recent break-

through in machine learning. Unlike previous 

algorithmic-learning models, it uses layered 

neural networks to learn from examples. As a 

result, machine learning is surpassing human 

abilities when provided with a specific frame 

of reference. For example, machine vision has 

surpassed humans in image recognition – so 

much so that Google has created an AI that was 

able to detect cancer faster than a human. In 

fact, wherever we focus machine learning it 

learns from our human-curated examples then 

builds on that knowledge with the speed, logic 

and lack of bias innate to technology. The more 

contextually specific the data, the faster and 

more accurate machine learning becomes. But 

without context, machine learning is lost. 

Far from just a virtual overlay, augmented 

reality is the user input/output layer to 

perceptual computing and it allows us to point 

it directly at real-world problems that need 

solving. So rather than guiding the user through 

the interface, we can instead guide technology 

to the problem. For example, we can receive 

real-time translation using Google Translate 

simply by pointing it at a sign in another 

language. Using Blippar, the “Wikipedia of the 

real world”, we can aim at something in the real 

world and automatically receive information 

about it. In each of these examples, we are 

employing AR to point perceptual computing 

at a problem, and the technology is intelligently 

responding to the context. This new type of 

user interface is called intelligent UI (IUI). 

AR lets us see the virtual while providing 

that user-specific contextual frame that 

machine vision needs to excel. In turn, 

technology will become capable of under-

standing  the world  faster than human 

perception, anticipate human intent based on 

what it has learned, and take action. The more 

AR proliferates, the better IUI will become. 

Imagine then, what will happen in 2018 

when approximately one billion AR devices 

come online, all armed with personal AI assis-

tants eager to adapt to individual usage. 

This will be the era of rapid learning. There 

are likely to be missteps along the way, but it 

won’t be long before our HMI becomes the 

ubiquitous IUI we all will rely on.

JODY 

MEDICH 

–

is director 

of design at 

Singularity 

University Labs

Technology, not humans,  
will solve real-world problems
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NE QUESTION I ALWAYS ASK MY CLIENTS IS, 

“What keeps you awake at night?” Almost 

without exception, the answer that comes 

back – whether I’m talking to a retailer or a 

brand owner – is “Amazon”. Many of our own  

people at WPP say the same thing. 

Jeff Bezos is on a quest to make Amazon 

“the world’s most consumer-centric company, 

where consumers can find anything they want 

to buy online” – a vision that places most 

businesses within Amazon’s competitive set.

Two companies that don’t lose much sleep 

over the competition, though (because, for 

the most part, there is none), are Google 

and Facebook. The duopoly’s stranglehold 

on digital advertising means they will take 

as much as 75 per cent of global online 

ad revenues in 2017 and almost all new 

spending. But in 2018 they will start to feel 

the possibility of competition.

Both Google and Facebook have grown 

fat by eating other people’s lunch (that of  

traditional media companies in particular), 

but Amazon may be the one organisation  

that is big enough to eat theirs.

Long the leading platform for product 

search (more than half of US online shoppers 

begin their searches on Amazon), it is now  

making a concerted effort to become a major 

platform for advertising too, with promoted 

listings, targeted ads based on users’ purchase 

histories and a growing range of other options. 

Amazon doesn’t disclose its advertising 

revenues, but analysts suggest they were more 

than $1 billion (£780m) in 2016 and will be 

around $2.5 billion in 2017. Some estimates 

see them rising to nearly $6 billion in 2018. 

While this is tiny compared to Google and 

Facebook – which between them had adver-

tising revenues of more than $100 billion 

in 2016 – on a recent earnings call, Amazon 

said it was rapidly expanding its advertising  

sales team and was pleased with the results 

from this still-nascent business. 

Unlike Google and Facebook, Amazon has a 

mass of data on what consumers actually end 

up buying, and the more it figures out how to 

use those insights to help advertisers, the 

more of a threat it becomes to the duopoly.

Amazon is not the only company vying to 

become the “third force” in digital adver-

tising. Snap may be struggling to meet Wall 

Street’s sky-high expectations but it remains 

a contender. Verizon’s new AOL-Yahoo! combi-

nation, Oath, is, with Google and Facebook, 

one of only three companies in the world that 

touch one billion consumers digitally. With 

an audience of that scale and targeted annual 

revenues of between $10 billion and $20 billion, 

there’s no question that Oath also has potential. 

Elsewhere, AT&T plans to use its acquisition 

of Time Warner to build an automated ad 

platform for TV and premium video, while 

Pinterest has recently moved from the test 

phase of video advertising to a full rollout.

While it’s unlikely that a true challenger 

will emerge as soon as next year, we should, 

though, have a better idea of who that third 

force might eventually be.

In the longer term, the biggest threat to the 

duopoly (and indeed Amazon) may be success 

itself. As the dominance of these companies 

grows, they may increasingly be seen not as 

private corporations but universal public 

utilities – with all the regulatory scrutiny  

such a profound change in status entails.

The retail giant has the means to mount a serious challenge to Google 
and Facebook and claim a huge share of their advertising revenues

MARTIN  

SORRELL

–

is founder and 

CEO of WPP
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Luxury-home developments will offer 
designer insects alongside hot tubs

HE AMENITIES OFFERED BY LUXURY-HOME 

developments in cities such as London and 

New York grow more extravagant by the year. 

Features now include museum memberships, 

communal cooking courses, chauffeured 

electric automobiles and even bespoke shower 

water infused with aloe and vitamin C. 

However, as insect-borne diseases spread 

from the tropics due to increasing temperatures 

brought about by climate change, these 

amenities will take on a biological dimension. 

We are on the cusp of luxury biospheres: 

proprietary ecosystems built to order and 

protected by intellectual property law.

In 2018, homebuyers will continue to search 

for properties based on views, kitchen finishes 

and river-rock baths; but they will also seek 

property in carefully curated landscapes. 

For example, UK-based bioengineering firm 

Oxitec is already offering “innovative insect 

control”. Its methods include releasing waves 

of genetically altered mosquitoes in which all 

of the males have been sterilised. These 

“friendly” mosquitoes are trademarked 

organisms that help to control – and, in some 

cases, eliminate – local mosquito populations. 

In the process, Oxitec claims it reduces the 

threat of mosquito-borne diseases such as 

malaria, dengue fever and the Zika virus. 

Parts of Florida, as well as Cairns in 

Australia, have become battlegrounds for 

determining when use of such semi-artificial 

organisms is both appropriate and safe. There, 

Oxitec’s mosquitoes are not the only solution: 

Cairns and the Florida Keys have both tried 

controlled releases of mosquitoes deliberately 

infected with Wolbachia bacteria. This 

beneficial infection prevents the bugs from 

carrying – and spreading – dengue fever. 

Limited-edition designer organisms will 

soon become socially accepted, must-have 

luxuries. New housing developments on the 

edge of Florida’s Everglades will include 

branded mosquitoes alongside golf-course 

memberships and 24-hour armed guards. 

Of course, this emerging world of biological 

amenities will begin with insects, but it won’t 

end there. True quality of life will require 

unique access to synthetic companion species. 

Consider the case of the club apple, patented 

apple varieties that can only be legally grown 

by paying members of a “club”. Cultivation 

without participating in this royalty scheme 

violates intellectual-property laws. 

The “club fruit” trend will not be missed 

by savvy hoteliers, resort-management firms 

and real-estate developers. Luscious club 

lemons and mouth-watering club peaches 

will dangle over private streets. 

GEOFF MANAUGH 

–

is editor of the 

architecture  

blog BLDGBLOG

SAFER 
BIOSPHERES  
 – FOR THOSE
WHO CAN
AFFORD IT

In the short term, this will be a mere 

curiosity – the sign of a property bubble, 

perhaps – but the long-term effects will be 

both legally and biologically significant. 

Entire landscapes will have the potential to 

be recognised as protected intellectual 

property. The proprietary ecosystem will 

emerge, financially and biologically controlled 

by a particular hotel chain, property developer 

or private homeowner. 

It will not just be Friendly™ mosquitoes, in 

other words, but Friendly™ meadows, Safe™ 

wetlands and Edible™ garden forests stocked 

with organisms illegal to cultivate elsewhere. 

The creatures and fruits around you will be 

partially synthetic – and ruthlessly owned.IL
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HRIVING TECHNOLOGY ECOSYSTEMS NEED THREE 

key elements: an abundance of great entre-

preneurs; talented teams to support them; 

and investors covering every stage from the 

earliest seed to supersonic growth. Over the 

past ten years, Europe has not only seen a 

flourishing of entrepreneurs, but also a gener-

ation of talent emerge from local-hero tech 

brands. These range from ARM to Zalando, 

via LastMinute.com, Skype, King, Klarna, 

Supercell, Spotify and others, many of whom 

have gone on to found companies of their own.ˀ

Investment has followed a similar trajectory. 

Forty per cent of successful entrepreneurs are 

angel investors or mentors to the next gener-

ation of founders, while angel investment 

across Europe grew to €6.1 billion (£5.5bn) 

in 2015, from €5.5 billion two years earlier. 

In 2007, Europe had just one notable startup 

accelerator, Seedcamp. Today, there are well 

over 100, as well as a proliferation of operator- 

led early-stage investors including Cherry 

Ventures, Mosaic Ventures, Lifeline Ventures, 

Firstminute Capital and LocalGlobe. Alongside 

the likes of Accel, Index Ventures and others, 

new entrants such as private-equity firm 

EQT Ventures and our own $765 million 

(£579m) fund – one of the largest ever raised 

in Europe – ensure Series A-, B- and C-stage 

startups have the horsepower they require 

to thrive unhindered by financial concerns.ˀ

Meanwhile, Europe’s clusters of talent 

and expertise grow ever denser. Led by 

London, Stockholm, Berlin, Paris and others, 

the ecosystem has developed at a frenetic 

frontier-town pace. While those cities remain 

the hubs, entrepreneurship has ignited across 

the continent. In Germany, for example, 

investors are not just converging on Berlin, 

but on Munich, Cologne and Bonn, too. Lisbon, 

Madrid and Barcelona have become VC 

staples, as have Zurich, Vienna and Budapest. 

Yet despite this, Europe has only one solitary 

$100 billion technology company – SAP – in 

modern times. In 2018, this trend will change.ˀ

In part, the reason for the virtual absence 

of European $100 billion tech companies lies 

in the funding gap between Europe and the 

US. According to our own research, adjusted 

for GDP, VCs in the US raise 5.3 times more 

than their European counterparts. The gap is 

narrowing, but it remains pronounced at the 

later stages, meaning fast-scaling European 
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SUPER INVESTORS WILL 
PAVE THE WAY FOR 
EUROPE’S NEXT $100BN 
TECH COMPANY

The continent will attract those with the deepest pockets

startups are hobbled by a lack of available 

finance to go global and make acquisitions.

Now, a new breed of super investor is joining 

the party. The pre-eminent North American 

example is Alphabet, with GV (previously 

Google Ventures), Capital G (Google’s growth 

equity fund), and now Gradient Ventures 

(which backs early stage AI startups). Even 

they appear to be taking an almost tentative 

approach – given the size of their balance 

sheets – when compared to Japan’s SoftBank, 

and Chinese behemoths Tencent and Alibaba.

SoftBank’s $100 billion Vision Fund, which 

so far includes investments in Nauto, Nvidia, 

Improbable and ARM – the latter two being 

European companies – was conceived to make 

macro bets on the technologies that will be 

vital to human life a decade or so from now. 

SoftBank’s founder and CEO, Masayoshi Son – 

famous for his 300-year plan – takes long-term 

holdings. This means no IPO, nor the distrac-

tions of the stock market or complex M&A. 

Equally, Tencent is making large-scale invest-

ments and acquisitions. Its stake in Supercell 

is a prime example of this exit strategy, and 

recently it demonstrated its appetite for 

venture capitalism by leading Lilium Aviation’s 

$90 million Series B funding round.

SoftBank’s ownership template, in which it 

enables VCs and other investors to exit, leaves 

founders very much in the cockpit and with 

a sizeable – around 20 per cent – ownership 

stake. Now other technology players with 

robust balance sheets, particularly the 

American giants, are playing catchup, making 

long-term bets outside of their core business.

With the European technology ecosystem 

swelling, in 2018 entrepreneur-investors such 

as Larry Page, Pony Ma, Jack Ma and Masayoshi 

Son will increasingly look to the continent. 

These founders, like us, are looking for 

businesses with bold intentions led by those 

with the ambition to tackle the world’s biggest 

challenges. There are a growing number of 

companies in Europe who fit that bill. Founder-

investors who prioritise entrepreneurs and 

share in their vision, offer a compelling 

alternative to traditional sources of capital.



S EARLY AS 2018, WE CAN EXPECT TO SEE TRULY 

a u t o n o m o u s  w e a p o n i s e d  a r t i f i c i a l 

intelligence that delivers its blows slowly, 

stealthily and virtually without trace. And 

2018 will very likely be the year of the 

machine-on-machine attack.

There is much debate about the possible 

future of autonomous AI on the battlefield. 

Once released ,  these systems are not 

controlled. They do not sit and wait for orders 

from base. They learn and make their own 

decisions, often while located deep inside 

enemy territory. And they learn quickly  

from their environments.

However, autonomous AIs are already 

starting to be deployed on another type of 

battlefield: digital networks. Today cyber- 

attackers are using AI technologies that help 

them not only infiltrate an IT infrastructure, 

but to stay on that network for months,  

perhaps years, without getting noticed.

In 2018, we can expect these algorithmic 

presences to use their intelligence to learn 

about their environments and blend in  

with the daily commotion of network  

activity. The drivers of these automated 

attacks may have a defined target – the 

blueprint designs of a  new type of jet  

engine, say – or persist opportunistically, 

where the chance for money– or mischief-

making avails itself. As they sustain their 

presence, they grow stronger in their  

inside knowledge of the network and its  

MALICIOUS 
AI WILL  
GET TO  
KNOW US 
BETTER IN 
ORDER TO 
TRICK US 
BETTER

Cyberattacks will become more refined 

and start mimicking our online traits

MIKE LYNCH

–

is co-founder of 

Autonomy and founder 

of Invoke Capital

user base and they build up more and more 

control over data and entire systems.

Like the HIV virus, which is so pernicious 

because it uses the body’s own defences 

to replicate itself, these new machine  

intelligences will target the very defences 

deployed against it. They will learn how the 

firewall works, the analytics models used 

to detect attacks and times of day that the 

security team is in the office. They will then 

adapt to avoid and weaken them. All the while, 

it will use its strength to spread, creating new 

inroads for compromise and contaminating 

new devices with brutal efficiency.

AI will also attack us by impersonating 

people. We already have AI assistants that 

do our scheduling, email on our behalf and 

ask us what we’d like to order for lunch. But  

what happens if your AI assistant gets taken 

over by a malicious attacker? Or, indeed,  

what happens when weaponised  AI is  

refined enough to convincingly impersonate 

a real person who you trust?

A stealthy, long-term AI presence on your 

network will have ample time to learn what 

your writing style is and how this differs 

depending on who you email, your contact 

base and the distinctions in professional  

and personal relationships based on the 

language you use and  the key themes  

present in your conversations. 

For example, you email your partner five 

times a day, particularly in the morning and 

in the afternoon. They always sign off their 

emails with an “X”. Your football team emails 

weekly with all the details for Saturday 

morning’s five-a-side games. They never 

forget to sign their emails “Be there!”. All of 

this is easy fodder for AI.

As to what we should do about these 

malicious AIs: they will be too fast, too  

clever and too stealthy to combat other than 

with other AIs. This is one arena we will  

have to give up control, not take it back.�
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Tony Fadell is at the Grove, a spectacularly beautiful  

country estate outside in Hertfordshire. The event is 

Founders Forum: the ultra- exclusive invite-only tech 

conference. The Duke of Cambridge is in the house. Marissa 

Mayer, the now ex-CEO of Yahoo!, and Biz Stone, recently 

returned to Twitter, are mingling with the other hundred 

or so invitees. But this is really Fadell’s moment.

It’s almost exactly ten years since the iPhone was released, 

and the media buzz is inescapable. The press are having 

trouble coming up with superlatives to describe the impact 

of a device that has sold more than a billion units. A new 

book, The One Device, is lighting up the internet with fresh 

gossip about “the secret history of the iPhone”. And Fadell 

– both the source and the subject of that gossip – is getting 

his due as one of the guys most responsible for turning 

Steve Jobs’ one-device-to-rule-them-all vision into reality.

The title of the afternoon session is “What to Build 

Next?” and Fadell is onstage with two other bona fide 

tech zillionaires – Niklas Zennström, the co-founder of  

Skype; and Kevin Ryan, one of New York 

City’s most successful internet entrepre-

neurs – as well as a couple of other founder- 

investor types. Of the five people onstage, 

Fadell is the only one who helped build an 

object that every person in the audience 

has most likely used at one time or another. 

First Fadell helped build the iPod, then the 

iPhone, and then he ventured out on his own 

to build the Nest thermostat.

Fadell is the star of the show, and he 

knows it. His self-confidence is well earned 

but can come across as overweening – 

especially to those who suddenly find 

themselves in his shadow. “Any VC who 

tells you that you have to move to Silicon 

Valley,” Fadell says at one point, gesticu-

Tony Fadell

created the iPod 

and Nest, then 

lost them. His 

next project 

could be his 

most ambitious 

yet: taking on 

Silicon Valley By  

Adam Fisher

Photography:

Nadav Kander





lating wildly, “is being very lazy”. Two of the other people 

onstage are, in fact, from Silicon Valley venture-capital 

firms, and their collars seem to squeeze a bit tighter. 

Fadell, in comparison, is supremely comfortable: relaxed 

and expansive in a pair of bright red trainers and a polo 

shirt. The moderator, wrapping things up, calls for a 

lightning round: a rapid-fire series of questions – with 

only one-word answers allowed.

What’s the biggest problem facing the world right now?

“Climate,” Fadell says. 

What’s the next big thing in tech?

“Computational synthetic biology,” Fadell says.

What is the one word that people who know you  

would use to describe you?

“Troublemaker!”

With that, the panel is over, and Fadell is mobbed as 

he tries to leave the 18th-century manor. People want 

autographs, selfies, a word or two – but the most persistent 

want money and advice. Like many of his contemporaries, 

Fadell makes personal investments as an angel, through a 

firm called Future Shape, with one important difference: 

he says he has a venture-size pool of money – a portfolio of 

Future Shape investments worth more than half a billion 

dollars. Looking to make his escape, Fadell slips into the 

gent’s lavatory. One persistent supplicant follows and, 

while Fadell is standing at the urinal, proceeds to make 

his pitch. It’s a new design for a robotic arm. Fadell listens 

for less than a minute before he says: “China is going to 

copy that in a second! What then?”

Faster, better, cheaper… blah blah blah.

“Not good enough!” Fadell adds, before offering some 

bland words of encouragement and dashing off to slip 

into the back seat of a black Mercedes-Benz S-class. As 

we start to speed toward central London to catch the 

afternoon Eurostar to Paris, he entertains the chauffeur 

(and me) with the toilet-pitch story. “I did like his persis-

tence, though,” Fadell says, “I respect that.”

Turning philosophical, “It’s kind of like being a film 

producer,” he says, reflecting on his new role as an investor. 

People pitch him, and if he likes their idea, it’s go time.

As if on cue, Fadell is forced to cut his reverie short to 

take a call from a young journalist doing a story on “the 

new culture of celebrity in tech”.

Did you ever think that tech would make you a celebrity? 

“Absolutely not!” Fadell says. “The tech business in the 80s 

was Revenge of the Nerds. It was geeks. We were looked down 

upon, trodden upon…” Fadell is working himself into a lather.  

“‘Who are these crazy guys with pocket protectors and 

broken glasses?’” he asks rhetorically. “So 

you never thought back then that you were 

going to become a rock star,” Fadell says, 

winding down, before quickly amending 

the thought. “Not that I am,” he says, “but 

that’s what some people think.”

I don’t think Fadell is a rock star, but I’m 

quickly realising that he is not your run-of-

the-mill Silicon Valley billionaire making 

an early retirement out of an investing 

hobby. For starters, he doesn’t even live in 

Silicon Valley anymore. He has moved to 

Paris. Permanently. And the more I learn 

about him, the more I begin to suspect  

that Silicon Valley’s favourite son secretly 

hates the Valley. To hear Fadell tell  

it, he certainly has reason to.

ewind to the early 90s. Fadell, a computer engineering major at the 

University of Michigan, has already tasted entrepreneurial success 

with a little education-software company called Constructive Instru-

ments that he founded in his dorm room, but he wants more. “I was 

getting very frustrated being a big fish in a little pond in Ann Arbor,” 

Fadell says, “and my eyes were looking at the west going, Silicon 

Valley, Silicon Valley, Silicon Valley.” For a technologist like Fadell, 

there was no other place. Then, when news broke that a handful of 

Apple alumni – including the hero-programmer behind the Mac, Andy 

Hertzfeld – had escaped the mothership and banded together to form 

a new company, General Magic, Fadell saw his future.

Not long after graduating in 1991, Fadell showed up at General Magic’s 

offices in Mountain View, California, early one midweek morning, 

unannounced. And because he was there before the recep-

tionist, he just started wandering the halls, uncomfortable 

in his jacket and tie, CV in hand. He eventually found some 

people to pester – people who had clearly been there all 

night, hacking away. Leave us alone, kid. “I was humbled 

in the first ten minutes of being there,” he says. “I was 

like, ‘Oh my God, this is not like Michigan, I have got to 

be here, these are the smartest people ever, I have got to 

be working here. I have to be working here.’”

The young Fadell had persistence, and it paid off: by 

the end of 1991 he had a job offer from General Magic. 

“I wouldn’t have said, back then, ‘This guy’s going to 

change the world,’ particularly,” Hertzfeld says. “He was 

incredibly talented, very opinionated, obviously very 

bright, and physically very strong.”

At General Magic, Fadell joined a small team that was 

trying to build something the company had labelled a 

personal communicator. “It had email. It had downloadable 

apps. It had shopping. It had animations and graphics and 

games. It had telecommunications – a phone, a built-in 

modem,” Fadell says. “It was the iPhone 14 years too 

soon.” It never got off the ground, and Magic ran out of 

tricks and cash by the early 2000s, but the experience 

was formative. “Hardware, software, services. That was 

the first link that I ever saw like that,” Fadell says. “That 

has influenced everything I’ve done since.”

A few years after leaving General Magic, Fadell had his 

own startup, Fuse Systems. It was a hardware company 

that was attempting to capitalise on the Napster- fuelled 

rise of the MP3 music format. Yves Béhar, the noted 

product designer, remembers working with the nascent 

company: the idea was to make a full line of MP3-optimised 

music players – everything from a component stereo 

system to a small portable Walkman-type device. “Tony 

was talking about a world where media, especially music, 

was going to be all digital,” Béhar says. “And he got so excited and 

animated and passionate that he broke a chair. Tony’s an excitable guy.”

To get the idea off the ground, Fadell rented an office in San 

Francisco’s Telegraph Hill neighbourhood and hired about a dozen 

people. Then Apple called. This was just after Steve Jobs had returned 

to the company he founded and was struggling to save it from oblivion. 

Jobs was looking for a way out of a no-win battle with Microsoft and, 

like Fadell, had hit upon the idea of a portable MP3 player. Toshiba 

had just announced the launch of a small- format disk drive that would 

give the Apple MP3 player a crucial advantage over the competition. 

But Apple needed someone who knew the tech forward and backward 

to build out a prototype. Executives asked him to come in to discuss 

something – they were cagey about exactly what.

Fadell assumed Apple needed some help designing a next-gen Newton 

and took the meeting. It was only after he signed the nondisclosure 

agreements that he discovered that the company wanted him to design a 

portable MP3 player – the future iPod. In effect, Apple was asking Fadell G
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for help in competing with himself. Yet if Fuse was to have 

any chance of survival, Fadell had to take the consulting 

gig at Apple, because Fuse needed another infusion of 

cash. The traditional sources of funding had shut down 

because the dotcom crash was already under way.

Fadell put Fuse on autopilot and designed the iPod 

prototype for Apple in six short weeks. After he demon-

strated how the iPod could be built – which components, 

which interfaces, and at what price – Jobs put Fadell into a 

double bind. He asked him to abandon the Fuse MP3 player 

designs and develop his idea inside Apple, which would 

mean killing his own company. It was agonising for the 

young entrepreneur. “I was just like, whoa!” says Fadell, 

who even now gets worked up at the thought. 

“I am like, ‘Wait a second, I have a company, 

and there are people over there working on 

this other thing. How am I going to do this?’ 

So I just got in my car, and I started driving 

through the hills of Saratoga and Los Gatos. 

I go up to Skyline, I wind up those roads, and 

I’m just sitting there going, ‘What am I going 

to do? What am I doing?’”

In the end, Fadell didn’t have much of a 

choice. The odds of Fuse succeeding on its 

own were not good. So he joined Apple as 

the head of the iPod project. The first iPod 

was not perfect, but as it was refined it grew 

into a monster hit. Apple co-founder Steve 

Wozniak watched it all happen from the 

inside and credits the iPod with turning the 

company around. “It made our revenues 

double, our profits double, and our stock 

double,” he says. The iPod was a hit, and 

Fadell was a hero inside Apple.

When Jobs announced that he had cancer 

in 2004, Fadell was on every list of potential 

successors. He even reminded people of 

the mercurial Apple founder, both in his 

ability to get things done and in the way 

he operated. “Tony is a little bit like Steve 

Jobs in the way he shaded the truth,” says 

Hertzfeld, who was close to both men. “It’s 

not exactly lying, but it’s expressing things 

in an advantageous way.”

The iPhone, which came out in 2007, was 

Fadell’s last chapter at Apple. As the guy who 

built the iPod, he had earned the right to 

shape the company’s next flagship product. 

The phone project started in earnest at the end of 2004. 

By that time, Fadell and his team had prototyped iPods 

that could also make phone calls. Fadell’s design used 

the iPod’s circular controller like a rotary dial. But there 

was another team inside Apple with a bigger idea – the 

all-touch screen. And the competition between the two 

teams at times escalated into full-on corporate warfare.

Fadell lost the battle over the iPhone’s final design – 

but, because of his previous success, he was still expected 

to build the hardware, a power-sharing situation that 

created all kinds of drama with Scott Forstall, Apple’s 

legendary software guru. “This is when Steve’s leadership 

and management style started to permeate the company,” 

remembers Andy Grignon, the manager responsible for 

the “phone” part of the iPhone. “Tony started to adopt 

Steve’s mannerisms and persona because it was a pressure 

cooker – but also you emulate what works, right? And so 

everyone started screaming at each other. It became 

just like the thing to do: fly off the fucking handle.” And 

by the time the iPhone was ready to launch, it seemed 

Fadell was no longer the golden boy.

Jobs appeared to confirm this fact in an excep-

tionally cruel way: the message was signalled from the 

stage at the very event where the iPhone was unveiled, 

on January 9, 2007. When Jobs was demonstrating the 

iPhone’s contact list, he showed that he could delete 

a contact with one tap – and the contact he deleted 

was “Tony Fadell”. The public may not have thought 

twice about the gesture, but the Apple engineers in 

the audience understood exactly what was going on. 

“People laughed about it, but everybody knew,” Grignon says. “Steve 

was in many ways diabolical, and Tony and Steve’s relationship had 

grown increasingly rocky.” Fadell insists that his relationship with 

Jobs remained solid, but he seems to have been pretty decisively 

outmanoeuvred. “That demo script,” Fadell says, “was created by Scott 

Forstall.” (A source closely involved with the presentation says Jobs 

was ad-libbing.) Fadell and his wife, Danielle Lambert, also an Apple 

employee, eventually decided they’d had enough and were gone by 

November 2008. Fadell says they left to spend more time with their kids. 

“Steve was wondering why we didn’t do it sooner,” Fadell says. “And 

then for a year, year and a half, we kind of went around the world.” The 

city they liked best was Paris, so there they settled. They bought a big, 

beautiful apartment in the seventh arrondissement, started filling it 

with contemporary art, and enrolled their eldest son in the local school.

“Fuck Apple!”

Fadell is in full manic panic, and those are the first words out of his 

mouth as I step into his garden courtyard in the seventh. It’s early in 

the morning, the day after Founders Forum, and I’m being escorted 

on to the premises by Fadell’s PR person. Today she has scheduled 

Fadell for a long sit-down interview with me. But all of that has been 

forgotten, as Fadell has just been hit with some disturbing news. 

“Fucking Apple,” he says. Fadell clams up after this outburst, but I 

later hear there is a dispute brewing between one of the Future Shape 

companies and his former employer.

Fadell has invested in hundreds of startup companies, and I have no 

idea which of them is butting heads with Apple. However, I do glean 

enough to understand that there is nothing unusual about the morning’s 

drama. Fadell is a drama king: the more drama, the better. In fact, 

Fadell’s PR person is a specialist in what has come to be called crisis 

PR, and she tells me that with Fadell, “Every day is a new adventure.”

Indeed, the next thing I hear from Fadell is that “We’ve got to go 

now.” He has decided that, instead of sitting down for the interview 

this morning, he has to make an appearance at  the VivaTech conference. 

He points to a pair of bikes waiting in the courtyard, outfitted with a 

device that gives them an electric boost. The devices are from a startup 

called Superpedestrian, and Fadell is an investor. The bet on e-bikes is 

emblematic of the types of investments he’s looking for. He tends to like 

hardware startups. He looks for industries that are very stable, where 

the basic designs, tools, or materials have barely changed for a long time. 

Consider Modern Meadow, a Future Shape portfolio company, which is 

trying to replace cow leather with a lab-grown substitute. Then there’s 

a heating and cooling company aiming to replace every compressor in 

every industrial refrigerator in the world with a solid-state thermoe-

lectric cooler – a chip, in essence. In Fadell’s mind, the ultimate triumph 

would be a breakthrough battery: “If we have energy storage technol-

ogies that are very cheap and very efficient, then we’re going to see wars 

stop, because no one is going to be fighting over oil reserves anymore.”

‘ Tony started 
to adopt  
Steve Jobs’ 
persona 
because it  
was a pressure 
cooker –  
so everyone 
started 
screaming at 
each other’



ext we each take a bike and head into traffic, riding south. 

Fadell has our destination – the Paris Expo centre – dialled into 

his iPhone. It’s only seven kilometres away, but we are going to 

have to sprint to get there in time. There’s only one problem: 

“My boost doesn’t work!” Fadell says.

No matter, he just stands up on his pedals and grinds like 

a bike messenger who has just guzzled a litre of espresso. 

Keeping up is not easy, even with my Superpedestrian-assisted 

superlegs, because Fadell is blowing through red lights, splitting 

lanes, squeezing through gaps in moving traffic. And doing it 

all one-handed so he can keep an eye on the map.

“Watch out for cops, OK?” he says as we blast through another 

busy intersection. “If they see me riding with my phone out, 

it’s an automatic ticket.”

We’re cranking, running with 

the traffic on the Rue de Rennes, 

and then the second technical  

fail strikes.

“What the hell?!” Fadell grunts, 

glaring at his screen while spinning 

his crankset madly. “My phone is 

only at 50 per cent charge. It was full 

when we left this morning.”

“You need to be able to jack it 

into that battery in the bike,” I 

say, offering an unsolicited design 

critique.

“You’re right!” he says, leaning 

into a chicane.

A left, a right. The streets are 

getting wider: four lanes, then six. 

Traffic is moving faster and faster. 

Fadell is starting to sweat.

“I need to reboot. There’s a bug 

in the phone. It’s sucking power,” he 

says. We glide to a stop at the edge of 

a deserted plaza near a train station 

so Fadell can reboot his iPhone. The 

reboot doesn’t fix the bug. “Such is 

the life of a digital citizen,” he sighs.

I have an idea: I hand him my 

Android so he can continue to 

navigate, and we are off again. We’ve 

got gravity at our back, trees to our 

left, and pedestrians to our right. 

We’re cruising down a dedicated 

bike lane carved out of an impossibly 

wide Parisian pavement.

“It says we’re here! Do you see it? It’s just to our left 

somewhere,” Fadell says, looking for the Expo centre.

Then, crash!

Fadell’s front wheel hits a small granite curb delineating 

the edge of the bike lane, and he’s thrown from the bike and 

onto the ground. The cyclist behind us swerves to avoid the 

crash and curses at Fadell while he’s down, splayed over his 

crumpled bike: “Merde!”

My phone is several metres away, having escaped Fadell’s 

grip when he went flying. The screen is shattered. Fadell has 

dirt stains on the knees of his white jeans.

“This won’t go in the story, will it?” Fadell asks.

One problem with moving to Paris was that Fadell had no 

network there. Then he met Xavier Niel – a man sometimes 
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referred to as “the French Steve Jobs”. He made 

money as an internet entrepreneur and now, like 

Fadell, invests it. “I was reading blogs and stuff, but I 

wanted to talk to people in the business,” Fadell says.

“At the time, Paris wasn’t a big tech city,” says 

Niel, who recalls meeting Fadell early one afternoon 

in his office in 2009. It was a blind-date bromance, 

and they talked for almost ten hours straight. “Oh 

my God, we just bonded instantly,” Fadell says. “We 

had similar backgrounds, just in different countries. 

He had an Apple II, I had an Apple II.”

“We spoke a lot about electronics…” Niel says.

Fadell had an idea about a company of his own 

and was looking for collaborators. “Nest was 

burning inside me to be created,” he says. Niel 

was an early investor.

The Nest elevator pitch: home thermostat meets 

the iPhone. Nest was never simply about making 

a smarter, more beautiful thermostat, any more 

than the iPhone was about making a smarter, 

more beautiful phone. The business pitch was 

that, someday soon, every device in the average 

house – every lock, appliance, power outlet, and 

light switch – would be replaced by a fancy cloud- 

connected gizmo. And what would connect this 

so-called internet of things? Who would provide 

the operating system to the houses and apartments 

we would all be living in? Well, Nest of course.

Fadell moved back to Silicon Valley to build it 

with Matt Rogers, who had been Fadell’s colleague 

at Apple. The company was incorporated in June 

2010 and was in stealth mode for more than a year. 

Google’s Sergey Brin saw a prototype early in 2011 

and immediately moved to buy the company. Fadell 

said no. Steve Jobs heard about the thermostat and 

wanted to see it too, but by the time Fadell felt it 

was perfect enough to show to the perfectionist, 

Jobs was on his deathbed. He never saw it.

The Nest thermostat debuted at the end of 

2011 and earned Nest a raft of plaudits and design 

awards, and all the attention was making Fadell 

nervous. “I have seen this before,” he says, “where 

you’re the biggest fish in the smaller pond, and 

then all of a sudden the pond grows immensely 

because Google or Microsoft or Apple or Amazon or 

Samsung gets into it, and now you’re a very tiny fish 

with these big, big, big whales.”

By the summer of 2013, the second product in the 

Nest family, a smart smoke detector, was about to 

come out, and Fadell was looking to raise more money 

through an investment round. “We had connected 

products, but what we wanted to do was connect the 

whole thing together. That was the vision of Nest. So 

how much money was it going to take?” Fadell asks. The 

answer: a tonne of money – and time too. Meanwhile, 

Google was still interested in buying the company 

outright. Nest was starting to look like the key that 

could unlock a gazillion-pound “connected home” 

market, and acquiring Fadell seemed to be a chance 

to inject Google with some of the design DNA that had 

made Apple the most valuable company in the world.

Right: Fadell has prime office space at Xavier Niel’s Station F incubator

‘ If you’re 
launching a 
startup today, 
don’t go to 
Silicon Valley 
if you’re not 
from there. 
you’re at  
an incredible 
disadvantage’





Fadell was pressed hard against the same dilemma he’d 

faced at Fuse a decade earlier. He could bet everything on 

himself and risk losing– or he could try to pursue his vision 

inside the confines of a warm corporate cocoon. This time 

the double bind wasn’t so heartbreaking. Fadell wouldn’t 

have to kill his company, because Nest would effectively 

live inside Google. Fadell could keep control while drawing 

on all the Google infrastructure he needed to build Nest 

into a connected-home platform. “All kinds of promises 

were made,” Fadell says. Including, according to a source 

who saw the contract, a five-year “runway” – a period 

of time in which Nest could spend and innovate freely 

with the goal of capturing the entire connected- home 

ecosystem that everyone knew was coming.

In January 2014, Google acquired Nest for $3.2 billion 

(£2.4m). Five months later, Google bought Dropcam, a 

smart home-security-camera company. The plan was to 

do some modifications, rebrand the system and add the 

“new” Nest Cam into Fadell’s product line. That’s what 

happened, but not before the former Dropcam CEO, Greg 

Duffy, attempted a coup d’état early in 2015. According 

to an article on news site The Information, Duffy sent an 

email to Google CEO Larry Page complaining about Fadell, 

his boss at Nest. He also recommended that Fadell be 

fired and suggested that he himself should replace Fadell. 

When Duffy’s insubordinate power play got no response 

from Page, he quit Nest and, for good measure, says he 

told Fadell, “I think you’re running this company like a 

tyrant bureaucrat!” before walking out.

There’s definitely a tyrannical streak in Fadell – in a 

heated moment Fadell once asked his co-founder, Rogers, 

to postpone his honeymoon to help the Nest team meet 

some deadlines. (Rogers knew the storm would pass 

and took his honeymoon as scheduled.) But Fadell’s real 

problem wasn’t his so-called tyranny – it was the new 

bureaucracy he suddenly found himself in.

The month after Duffy transferred out of Nest, 

becoming an “entrepreneur in residence” deep inside the  

Google Death Star, Ruth Porat was hired as Google’s 

new CFO. Porat had deep roots in Silicon Valley – her 

brother, Marc, was Fadell’s boss at General Magic – but 

Porat came from Wall Street.

She was hired to bring financial discipline to Google. 

And indeed, within five months, Google announced that 

it was no longer “Google” anymore. It was Alphabet, a 

holding company that would contain at least a dozen 

divisions. There would be the core search-and- advertising 

company called “Google” as well as what Alphabet called 

its “other bets”. Nest was one of the other bets, and as a 

division Nest would have to meet certain revenue goals, 

and its balance sheet would suddenly be subject to large 

overhead and other indirect charges from Alphabet.

Fadell remembers the moment vividly. He thought he 

had a promise: five years in which to build Nest into the 

dominant connected- home platform. But everything 

changed when Google morphed into Alphabet. “They 

decided there was a new regime in town, and they said, 

‘We’re going to have all new metrics,’ and I was like, ‘This 

is not what we agreed to before,’ because this was not just 

about fiscal things – it was about getting married. I had 

never thought about being bought. It was about getting 

married to build a beautiful child, right?”
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adell soldiered on under the new regime for four months, until at the  

end of 2015 he discovered that the new bottom-line-oriented Alphabet 

was going to sell Nest. “At that point I knew it wasn’t going to work out, 

and that’s when I came home to my wife, after a lot of struggles with 

the Alphabet thing. It wasn’t working, it was, OK, it’s over.”

Things went south after Fadell told Page that he wanted out in 

December 2015. The tech blogs started circling, and the famously 

tight-lipped Google started leaking. Recode got hold of a meme, created 

by someone inside the company, that showed a cartoon mob, torches 

raised high, behind the words “sell Nest”. The Information did a damning 

exposé, featuring Duffy’s version of Nest as a bloated, ineffectual organ-

isation. In a follow-up blog post, Duffy accused Nest’s leadership of 

“fetishising only the most superfluous and negative traits of their 

mentors” – in other words, Fadell had emulated Steve 

Jobs’ dark side but not his capacity for getting things 

done. Fadell, of course, rejected the charges: in his 

view, Duffy was acting out of line, while Nest was 

racking up accomplishments at Google – a regular 

drumbeat of significant hardware redesigns and new 

software services. Fadell felt blindsided by Duffy and 

hamstrung by legal agreements restricting what he 

could say publicly: “I was disappointed Google did 

not step up to the line when these personal attacks 

were made on me and Nest,” he says. Furthermore, 

Google threatened Fadell with legal action if he went 

ahead and defended himself in the press – this tidbit 

according to the same source who saw the five-year 

runway clause in the original purchase agreement 

between Google and Nest. Alphabet, which politely 

declined to comment on what exactly went wrong 

at Nest, whether Fadell quit or was fired, or even if 

there was any runway agreement in the first place, 

vehemently denies threatening Fadell with legal 

action. Whatever really happened behind closed 

doors, we do know for certain that by June 2016, 

Fadell had returned to Paris for good.

Given that Fadell has tangled with major Silicon 

Valley companies and lost twice, it’s hardly surprising 

that he decided to relocate to Paris. The surprising 

thing is that he may have found something better. At 

least that’s the case Xavier Niel makes. Silicon Valley, 

Niel says, is for suckers. He ticks off the downsides: 

the sky-high salaries needed to attract engineers; the 

atrocious traffic; the relative dearth of cultural insti-

tutions; the isolation from the great cities of Europe…

I am, to say the least, dubious: France is known for 

being unfavorable ground for businesses of all kinds 

– especially startups. It has high taxes, rigid labour 

laws and a culture that is averse to the free market. But 

I have to concede that Niel, a billionaire eight times 

over, is putting his money where his mouth is. He’s 

making the case against Silicon Valley in the middle of 

Station F, a massive complex on the outskirts of Paris 

devoted to the care and feeding of startups. Basically, 

it’s a gargantuan co-working space, one that comes 

with all the amenities you’d find in a big Silicon Valley 

company campus – foosball tables, private conference 

rooms, fancy food courts, a chill zone, beanbag chairs. 

All of it is owned and operated by Niel.

He operates as its landlord. Young entrepreneurs 

with an idea have to apply to get in, and if they do, 

they pay a nominal fee for a desk and plug-and-play 
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There are angel investors, and then 

there’s Tony Fadell, who has spent 

the past eight years quietly investing 

in – and consulting with – startups 

through his fund, Future Shape. In 

size, Future Shape’s billion-dollar 

portfolio rivals medium- and large-

size VC firms. But the investments 

come unencumbered by meddlesome 

limited partners or ten-year return 

horizons. So Fadell can, as he puts it, 

“go long”. Here’s where Future Shape 

is placing its bets.

KEYSSA  

(Campbell, US)

Develops high-

speed wireless 

connectors.

PHONONIC  

(Durham, US)

Maker of solid- 

state heating and 

cooling systems. 

IMPOSSIBLE 

FOODS 

(Redwood City, US)

Makes a plant-

based meat 

substitute. 

DICE 

(London)

Suggests live 

music gigs and 

offers mobile 

ticketing.

KARIUS DX 

(Redwood  

City, US)

Diagnoses 

infectious 

diseases.

TURVO 

(Sunnyvale, US)

Cloud-based 

logistics platform 

for shippers  

and brokers.

ROHINNI 

(Coeur  

d’Alene, US)

Develops 

LED lighting 

products.

CASHSHIELD 

(Singapore)

Helps enterprises 

detect and 

prevent  

online fraud.

access to the entire French entrepreneurial ecosystem. 

The permanent tenants are angel networks, VC firms, 

incubator and accelerator programmes, outposts of large 

firms like Facebook and Microsoft looking to hire and 

acquire. Those tenants pay high prices for the advantage 

of being in the same building with all the young guns.

One of the nicest of the permanent offices belongs to 

Fadell. Future Shape, his fund, is now worth, he estimates, 

between $500 million and $1 billion. That’s equivalent to a 

medium- or even large-size venture fund. But the difference 

is that, unlike a VC fund, Fadell doesn’t have a bunch of 

limited partners backing him. It’s all Fadell’s money, so 

there’s no VC pressure to IPO or be acquired. His personal 

balance sheet is not public, but financial lightning struck 

him twice: both he and his wife got a bundle of Apple stock 

options back when AAPL was dirt cheap, and then he sold Nest to Google 

for $3.2 billion. “It’s all covered,” Fadell says, referring to his finances. “I 

don’t have to worry about it.” So the point of Future Shape, for Fadell, is 

finding those magic products – like the iPhone or the Nest thermostat – 

that need long runways but might change everything.

And Fadell insists that these companies no longer need to throw 

themselves at the feet of the Silicon Valley masters, as he did 25 years 

ago. “If you’re launching a startup today, don’t go to Silicon Valley if 

you’re not from there,” Fadell says. “Don’t do it! You’re at an incredible 

disadvantage.” It is clear that he’s also talking about himself.

In fact, whatever the audience, Fadell never misses a chance to 

pooh-pooh the Valley. You don’t need Freud to figure out why. Look past 

the big wallet and the big ego and you see a guy who has been grievously 

hurt by the Silicon Valley system– exploited and then betrayed, twice. 

Sure, he might have failed altogether if it hadn’t been for the support 

of Apple and Alphabet. And by one very important measure, Fadell 

succeeded stupendously, thanks to Silicon Valley: he walked away from 

both companies with huge piles of money. Maybe for mere mortals, 

money would be enough. But it wasn’t for Jobs, who famously plotted 

and finally succeeded in winning back the control that Apple’s early 

financiers took from him. Hardware is tough: putting millions of things 

in the hands of millions of people requires large amounts of capital. 

And when someone gives you large amounts of capital, it often means 

you lose control. Elon Musk, who is two years younger than Fadell, is 

the first Silicon Valley hardware titan in generations to retain control 

of his inventions. Fadell seems to yearn to oversee his own dominion. 

This idea that he had to sell his babies is, I sense, what drives him.

Fadell is almost pathologically compelled to say what’s on his mind, 

and never in the week I spent shadowing him did he say anything that 

smacked of self-pity. But by the end of the week, it was clear what this 

third act of his career is about. He’s trying to challenge a Silicon Valley– 

centric system that separated him from his creations.

In France, Fadell has a mini- replica of Silicon Valley outside the 

Future Shape door. It’s a place where he can pick out younger versions 

of himself, give them money, and – in a sense – watch all the possible 

versions of his own life story unfold again and again. “My job is to 

bring Silicon Valley here,” he says. “It’s that cultural element that 

people are trying to replicate around the world, of taking risks and 

believing in yourself and changing the world, and there’s no reason 

it can only be done in Silicon Valley.” 

Indeed, Future Shape already includes chunks of some of the more 

promising non-Silicon Valley companies going – Superpedestrian in 

Cambridge, Massachusetts; Modern Meadow in Nutley, New Jersey; 

Convargo in Paris; DICE in London; CashShield in Singapore – and to a 

person their CEOs have described Fadell’s behind-the-scenes help as 

invaluable. No doubt Future Shape will get early access to the startups 

that will emerge from Station F and elsewhere. His rock-star status is 

probably his main advantage as an investor. Will it be enough to beat 

Valley VCs at their own game? We’ll see.

But in another sense, Fadell’s big bet on Paris has 

already paid off. Spiritually, he’s back home – to that 

Midwestern place where he was before he was sucked 

into Silicon Valley’s vortex. He calls his own shots. 

He’s a big fish in a small pond. He’s in control. And this 

time around, Silicon Valley comes to him. “Tony meets 

more American tech people in Paris than in the US,” 

Niel says. “Because if you are a big US tech manager, 

you come to Paris at least one or two times a year – 

and when they do, they all call Tony.”

When you come to Paris, you should definitely look 

Fadell up. He’s a wild man, a maverick and a lot of fun. 

Just don’t let him borrow your phone. �

Adam Fisher (@AdamcFisher) is the author of Valley 

of Genius, due to be published in spring 2018 
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The colophon

Lifesavers this month

Four events, a double issue 

and The WIRED World in 2018 

hit our production schedules 

hard last month. So what 

kept the WIRED office sane 

during the busy hours? 

Infinite Chocolate Hobnobs

Singing “Man! I Feel Like a 

Woman” in a karaoke bar 

Vintage Public Enemy

Gin. Lots of it

Seeing my daughter’s face 

in the WIRED Live VR chair

Jeremy’s press trips [chosen 

by Jeremy’s deskmate]

CONDÉ NAST INTERNATIONAL

Chairman and Chief Executive: 

Jonathan Newhouse

President: Wolfgang Blau

Executive Vice President:  

James Woolhouse

THE CONDÉ NAST INTERNATIONAL 

GROUP OF BRANDS INCLUDES:

UK

Vogue, House & Garden, Brides, Tatler, 

The World of Interiors, GQ, Vanity Fair, 

Condé Nast Traveller, Glamour, 

Condé Nast Johansens, GQ Style,  

Love, Wired, Condé Nast College of 

Fashion & Design, Ars Technica 

France

Vogue, Vogue Hommes, AD, Glamour, 

Vogue Collections, GQ, AD Collector, 

Vanity Fair, GQ Le Manuel du Style, 

Glamour Style

Italy

Vogue, Glamour, AD, Condé Nast 

Traveller, GQ, Vanity Fair, Wired,  

La Cucina Italiana 

Germany

Vogue, GQ, AD, Glamour, GQ Style, Wired

Spain

Vogue, GQ, Vogue Novias, Vogue 

Niños, Condé Nast Traveler, Vogue 

Colecciones, Vogue Belleza, Glamour, 

AD, Vanity Fair

Japan

Vogue, GQ, Vogue Girl, Wired, Vogue 

Wedding 

Taiwan

Vogue, GQ, Interculture
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India

Vogue, GQ, Condé Nast Traveller, AD
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Brazil: Vogue, Casa Vogue, GQ, Glamour

Russia: Vogue, GQ, AD, Glamour, GQ 
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A (very long) night at the museum 

In this issue we visit the London Natural History Museum to see how 

its informatics team is digitising its collection. If you’ve visited 

the place yourself, you’ll agree that it contains a lot of exhibits. 

But that’s nothing: the items on display represent just one per 

cent of its specimens. The rest – that’s 79,200,000 items – are in 

the vaults. No wonder they’re speeding up the archiving process… 

Overheard in the office

“Craig David is back – 

and I love it!”

“Can you find me a picture  

of a Prius hitting a wall?”

“It will be easier if we just 

crash one ourselves”

“Let’s X-ray a fatberg”

“I love triple denim – but  

is it too much?”

Rejected headline  

of the month

AI want to be your  

drill instructor

Vogue, Vanity Fair, Glamour, Brides, 

Self, GQ, GQ Style, The New Yorker, 

Condé Nast Traveler, Allure, AD, 

Bon Appétit, Epicurious, Wired, W, 

Golf Digest, Golf World, Teen Vogue, 

Ars Technica, The Scene, Pitchfork, 

Backchannel  



TO ADVERTISE, CONTACT
020 7499 9080 EXT 3705

66 AUDIO PRO VOICE
This new year, keep your finger on the pulse, not your phone. With 
Amazon Alexa built-in, the all-new PRO Voice wireless headphones 
give you the power to play music, summon an Uber, and even track 
your Amazon.com orders with the power of your voice - just ask. Add 
a 40 hour battery, 125 feet of wireless range and incredible sound - 
PRO Voice sets a new benchmark in audio. Visit www.66audio.com

THE HAPPINESS PLANNER
The Happiness Planner® is designed to help 
you create more happiness and fulfilment 
in life by embracing the power of positive 
thinking, mindfulness, gratitude, and self-
development. The practices will help you 
become your best self and reflect on your 
days, weeks, and months – mastering 
success and happiness, one day at a time. 
Visit www.thehappinessplanner.co.uk

DEFAKTO STILLE NACHT
Limited Edition 50 pcs. Airbrush Starfields.
www.defakto-watches.com

SEGA TOYS
Imagine enjoying the sky full of stars while 
sitting on your sofa? This dream can become 
reality with the Homestar Original from SEGA 
TOYS. The high definition planetarium with the 
ultra-bright 3 watt LED and rotating movement 
projects the night sky throughout the year. Fall 
asleep while gazing at the stars – all for just £99. 
Visit www.segatoys.space

KITSOUND
KitSound Voice One is the smart speaker 
you’ve been waiting for… with room-filling, 
stereo sound, Amazon Alexa built-in, a splash-
resistant Nano coating, and multi-room 
technology connecting up to 8 Voice One 
speakers together wirelessly to fill your home 
with epic sound. £129.99. Available now 
at www.kitsound.co.uk

ACCTIM
Acctim radio controlled watches combine 
British design with world class materials and 
watch technology; stainless steel cases, Italian 
leather straps and Swiss components. You 
won’t find a more elegant or accurate gents 
dress watch. Visit www.acctimwatches.com 
for more information.

HAPPY-NES
A handcrafted accessory design brand that
strives to create happiness from the simple
things in life. They add value into our most
frequently used items by turning them into
fashionable accessories. 100% handmade,
making each product unique. 
Visit www.happy-nes.com

EDGE OF BELGRAVIA
The new chef knife series from Edge of 
Belgravia, has a stylish angular handle design, 
is all stainless steel and has a heavy feel. Wired 
readers get an exclusive discount code with 
‘WIRED25’ at checkout (expires 28/02/18). Visit 
www.edgeofbelgravia.co.uk

SURR WATER
Introducing SUUR Water the premium mineral 
water brand who strive to promote sustainable 
development and Global Goals while supporting 
artists and investing in start-ups. Follow their 
social media @SUURwater or 
visit www.suurwater.com
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The WIRED Index

The percentage of total 

on-demand music 

streaming in 2017 to  

date that has been 

accessed through video 

streaming. YouTube  

leads the way, with 46  

per cent of the traffic

Number of 

degrees Celsius 

warmer August 

2017 was in 

comparison to 

mean August 

temperatures 

from 1951 to 1980

The percentage 

of the most 

popular 

websites that 

can handle 

email addresses 

with non-Latin 

characters. 

Tests included 

attempts to 

register seven 

diverse types of 

email addresses 

at 749 top 

websites

The amount invested into 

UK fintech companies 

since the beginning of 

2017 – double the amount 

raised in the same  

period in 2016. London 

firms accounted for  

90 per cent of the total,  

raising £769.41 million 

The number of AI startups Google 

has acquired since 2012, making  

it the most active buyer in the race 

for domination of the AI market

The number of 

patents Bosch 

has filed for 

autonomous 

cars from  

2010 to 2017. 

This makes 

it the world’s 

biggest patent 

holder for 

autonomous-

car designs 

The average 

saving for an 

electric-car 

owner over six 

years, compared 

to running a 

petrol or diesel 

vehicle. This 

makes an 

electric car’s 

running costs 

20 per cent 

cheaper than a 

petrol equivalent

The proportion of 55- to 64-year-

olds who watch TV programmes 

only on a TV set. Just 13 per cent of 

16- to 24-year-olds only use a TV

to watch programmes, with 13  

per cent switching to other devices

The number of Instagram photos tagged with 

the Eiffel Tower as of May 2017, making it the 

most Instagrammed attraction in Europe. The 

Berlin Wall came second with 4.6 million tags, 

and London’s Big Ben third with 2.6 million

The proportion of Apple’s revenue from the iPhone before the launch of the 

iPhone 8 and iPhone X in September 2017. iPhone revenue as a percentage 

of Apple revenue reached 69 per cent in early 2015, its highest-ever level

The number of people who spend office hours in a co-working 

space worldwide in 2017. In 2010, there were 21,000

The percentage of the world’s 

pagers that are owned by NHS 

workers, at a cost of £6.6m a year



The Life of a Song is a compilation of weekly columns 
written for FT Weekend, containing the biographies of 
50 much-loved songs that have been born, reborn and 
reinvigorated by new generations of artists.

Buy your copy at good bookshops or Amazon.co.uk
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