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From the Editor

Seven
over70

For over a decade, we've celebrated inno-
vators under the age of 35. We choose to
write about the young because we want
to introduce you to the most promis-
ing new technologists, researchers, and
entrepreneurs. But I often hear: You
really think older people can’t innovate?

Of course they can. We meet extraor-
dinary older innovators all the time, who
after a lifetime of creativity are still solv-
ing big problems, generating wealth,
or expanding our conception of what it
means to be human. Below, in reverse
alphabetical order, are seven innovators
over the age of 70, chosen arbitrarily,
because I am attracted to their lives,
work, and character, and not according
to the formal nomination and judging
process that selected the 35 Innovators
Under 35 (see page 26).

George Whitesides, 74, is a
cofounder of more than 12 compa-
nies (including Genzyme) whose com-
bined value is more than $20 billion,
and is named on more than 50 patents.
Amongst his inventions are cheap paper
microfluidic chips, which can be used for

2

diagnostic tests in the poor world. At Har-
vard, he runs one of the world’s most pro-
ductive chemistry and materials science
labs, whose objective is “to fundamentally
change the paradigms of science.”

The electrical engineer Carver
Mead, 79, has been responsible for an
implausibly long list of innovations in
microelectronics, including the first soft-
ware compilation of a silicon chip. Half-
way through his career, he switched his
research to how animal brains compute,
and established the field of neural net-
works. After cofounding more than 20
companies, he is only notionally retired;
today, he is thinking about better ways
to teach freshman physics at Caltech,
where he has worked for more than 40
years, by means of a “reconceptualiza-
tion of electrodynamics and gravitation.”

Barbara Liskov has been awarded
both the Turing Award for her work on
the programming languages and meth-
odology that led to object-oriented pro-
gramming and the John von Neumann
Medal for her contributions to program-
ming and distributed computing. At 73,
she leads MIT’s Programming Method-
ology Group, which is exploring how to
build distributed and fault-tolerant sys-
tems that continue to work even when
some of their components don’t.

The physician and biologist Leroy
Hood helped create the fields of genom-
ics and proteomics by inventing the
protein sequencer, the protein synthe-
sizer, the DNA synthesizer, and, most
important of all, the automated DNA
sequencer. He later founded the Insti-
tute of Systems Biology in Seattle and,
at 74, is still its president; the institute
seeks to understand diseases by con-
sidering human biology holistically as a
“network of networks.”

Nick Holonyak invented the first
practical light-emitting diode in 1962
when he was a researcher at Gen-
eral Electric, but his innovations are

not limited to the replacement for the
incandescent lightbulb. He also cre-
ated the electronic element of the light
dimmer switch and the laser diode,
which is used in DVD players and cell
phones. Holonyak, 84, is still a full-time
researcher at the University of Illinois,
where he works on quantum-dot lasers,
which could be used for a variety of
novel display and medical technologies.

The nanotechnologist Mildred
Dresselhaus, 82, was the author of 39
papers in 2012 and most days is in her
office at MIT by 6:30 a.M. Her research
involves the physics and properties of
carbon nanomaterials, including nano-
tubes and graphene. Among her many
accomplishments, Dresselhaus was the
first scientist to exploit the thermoelec-
tric effect at the nanoscale, which could
allow for devices that harvest energy
from temperature differences in materi-
als that conduct electricity.

Stewart Brand’s contributions to
technology have been as an intellectual
and founder of organizations, rather
than as an inventor. But Stewart (who is
a friend) has been tremendously influen-
tial: he was the publisher of The Whole
Earth Catalog; cofounded the first elec-
tronic community, the WELL; and is
today the president of the Long Now
Foundation, which promotes “slower/
better thinking.” At 74, he is working on
the revival of extinct species.

T'll conclude this list with an extra
name, from my own profession. Now
83, Robert Silvers has edited the New
York Review of Books for more than 40
years. His is my favorite publication,
because it is reliably surprising, delight-
ful, witty, and humane. When asked why
he doesn’t retire, Silvers once joked, “I
don’t have a very full sense of time.” He
then more seriously added that work
was an extraordinary opportunity, and
that “you’d be crazy not to try to make
the most of it

GUIDO VITTI
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that one day these kids will wow us in return.

When science can be seen as a foundation of wonder, n [ B ASF .
it’s because at BASF, we create chemistry.

www.wecreatechemistry.com The Chemical Company




MIT TECHNOLOGY REVIEW

VOL.116 | NO.5 TECHNOLOGYREVIEW.COM
FI"OI’It SEPTEMBER/OCTOBER 2013 Back
2 F the Edit
rom the Editor BUSINESS REPORT
8 Feedback 3 5
The Next Silicon Valley
Want your region to be the
VIEWS I n n ovato rs next innovation hub? Of
10 Soaring Surveillance course you do— here's how.

12

12

15

17

18

20

22

23

24

The only thing stopping even
more snooping is alack of
technology todoiit.

Climate Diplomacy
The US. blew its chance to
lead. Time to try again.

Corporate Genetics

The Supreme Court has
banned gene patents. Some
companies say: so what?

UPFRONT

The Immortal Life of the
Enron E-mails

The company is long gone, but
its e-mails remain remarkably
useful to researchers.

The EV Is Here to Stay
Electric cars have been called
the “next big thing” before. This
time the label might stick.

Zeroing In on Cancer
Anew “liquid” biopsy can
detect cancer in the blood.

Bitcoin Millionaires
Those who got in early are
enjoying life as Bitcoin royalty.

The Avatar Will See You
Your next health practitioner
may be a computer.

Pollution Crackdown
An overlooked culprit in global
warming: diesel soot.

The Promise of 3-D Printing
Never mind cute trinkets—the
real future is in electronics.

Plus: To Market

Under 35
2013

g |
IntroduCtion ..........coooooviiiiiieeceeeeee p26
INVENTOTS. ..ot p28
ENtrepreneurs ..........ocooovvoiiiiiiiee p40
VASIONATIES ... p52
Humanitarians...............ccooioii p62
PIONEETS ..o p72

REVIEWS

Forms That Function Better
Enough with the flights of
fancy. Let's put architecture
software to real use.

By Allison Arieff

Romancing the Phone
Has technology changed the
fundamental nature of love?
By C.J. Pascoe

The Paradox of Wearable
Technologies

Access to lots of data sounds
nice. The reality is far messier.
By Don Norman

DEMO

104 Cyborg Parts

How to make a bionic ear.
By Susan Young

33 YEARS AGO

108 Who's Listening In?

Evenin 1980, surveillance
seemed scary and pervasive.

ON THE COVER:
Photo by Ryan Donnell for
MIT Technology Review




Infinite Designs, One Platform
with the only complete
system design environment

LabVIEw
NI LabVIEW is the only comprehensive development environment with the T
. . . . _ LabVIEW system design
unprecedented hardware integration and wide-ranging compatibility you need to meet B e O ers unrivaled
any measurement and control application challenge. And LabVIEW is at the heart of hardware integration and
the graphical system design approach, which uses an open platform of productive helps you program the way
you think—graphically. —

software and reconfigurable hardware to accelerate the development of your system.

>> Accelerate your system design productivity at ni.com/labview-platform

800 453 6202 ¢ NATIONAL
" INSTRUMENTS'



MIT TECHNOLOGY REVIEW
VOL.116 | NO.5

Editor in Chief and Publisher
Jason Pontin

EDITORIAL
Editor
David Rotman

Deputy Editor
Brian Bergstein

Creative Director
Eric Mongeon

Art Director
Nicholas Vokey

Online Editor
Will Knight

Chief Correspondent

David Talbot

Senior Editor, Energy
Kevin Bullis

Senior Editor, MIT News
Alice Dragoon

Senior Editor, Business
Antonio Regalado

Senior Editor, IT
Tom Simonite

Senior Web Producer
Kyanna Sutton

Managing Editor
Timothy Maher

Copy Chief
Linda Lowenthal

Business Editor
Jessica Leber

IT Editor, Web & Social Media
Rachel Metz

Biomedicine Editor
Susan Young

Research Editor
Mike Orcutt

Assistant Art Director
Colin Jaworski

Editorial Assistant
J. Juniper Friedman

Production Director
James LaBelle

Contributing Editors
Katherine Bourzac
Jon Cohen

Peter Fairley

Simson L. Garfinkel
Robert D. Hof
Courtney Humphries
Martin LaMonica
John Pollock

TECHNOLOGYREVIEW.COM

CORPORATE
Chief Financial Officer
Rick Crowley

Chief Operating Officer
James Coyle

Chief Strategy Officer
Kathleen Kennedy

Executive Assistant
Leila Snyder

Manager of Information Technology

Colby Wheeler

Office Manager
Linda Cardinal

PRODUCT DEVELOPMENT
Chief Digital Officer
Brent Turner

Project Manager
Jane Allen

Senior Software Engineer

Shaun Calhoun

User Interface/Digital Designer
Emily Dunkle

EVENTS

Director of Events and
Strategic Partnerships
Amy Lammers

Director of Events Programming
Laura Janes Wilson

Senior Content Producer
Marcy Rizzo

Event Codrdinator
Alina Umansky

CONSUMER MARKETING

Vice President, Consumer Marketing

Bruce Rhodes

Marketing Communications Manager

David W.M. Sweeney

FINANCE
Accountants
Letitia Trecartin
Olivia Male

BOARD OF DIRECTORS
Reid Ashe

Judith M. Cole
Jerome 1. Friedman
Israel Ruiz

Megan J. Smith
Sheila E. Widnall
Ann J. Wolpert

ADVERTISING SALES
Director of Advertising Sales
James Friedman

Midwest Sales Director

Maureen Elmaleh

maureen.elmaleh @technologyreview.com
303-975-6381

New England, Detroit, and Canada
Barry Echavarria
barry.echavarria@technologyreview.com
603-924-7586

Mid-Atlantic and Southeast
Clive Bullard

cbullards @cs.com
84:5-231-0846

West Coast

Rob Finley

rob.finley @technologyreview.com
415-659-2982

Steve Thompson
stevet(@mediacentricinc.com
415-435-4678

Europe

Anthony Fitzgerald
mail @afitzgerald.co.uk
44-1488-680623

France

Philippe Marquezy
philippe.marquezy @espacequadri.com
33-1-4270-0008

Germany

Michael Hanke
michael.hanke @heise.de
49-511-5352-167

China
Tao Lin

imlintao @hotmail.com

India

Aninda Sen
anindas@cybermedia.co.in
91-80-43412000

Japan

Akiyoshi Ojima
ojima@media-jac.co.jp
813-3261-4591

Spain and South America (Online)
Pedro Moneo Lain
pedro.moneo@opinno.com
34-667-732-894

Advertising Services Cootrdinator
Ken Collina

Sales & Marketing Associate
Julie Swanson

Advertising Services
webcreative @technologyreview.com
617-475-8004

Media Kit
www.technologyreview.com/media

MIT ENTERPRISE FORUM, INC.
Executive Director
Antoinette Matthews

Operations Associate and
Special Projects Manager
Rebecca Bell

Senior Producer, Content & Community
Susan Kaup

Chairman
Jason Pontin

President
Kathleen Kennedy

Treasurer
James Coyle

CUSTOMER SERVICE AND
SUBSCRIPTION INQUIRIES

National: 800-877-5230
International: 818-487-2088

E-mail: technologyreview @
pubservice.com

Web: www.technologyreview.com/
customerservice

MIT Records: 617-253-8270
(alums only)

Permissions: Jennifer Martin
jmartin@wrightsmedia.com
281-419-5725

Technology Review

One Main Street, 13th Floor
Cambridge, MA 02142

Tel: 617-475-8000

Fax: 617-475-8043

MIT Technology Review identifies

the new technologies that matter—
explaining how they work, decipher-
ing their impact, and revealing how
they’ll change our lives. Founded

at the Massachusetts Institute of
Technology in 1899, we are a digitally
oriented global media company that
publishes serious journalism in maga-
zines and on websites and mobile
devices. We also host events around
the world. Technology Review, Inc., is
an independent nonprofit 501(c)(3)
corporation wholly owned by MIT;
the views expressed in our publica-
tions and at our events are not always
shared by the Institute.

De Technologia non multum scimus.
Scimus autem, quid nobis placeat.



Whoosh:

«

Sounds cool, feels cooler.

‘As an engineer, | know what good manufacturing
looks like. I've always been impressed with
Big Ass Fans’ products, and Haiku’'s Whoosh
mode shows real innovation. Whoosh brings the
feeling of a natural breeze indoors.”

Paul E., New York

HAIKUFAN.COM/OFFER 855-651-3009

< BEST
“LoF
YEARHONOREE
2012

\§

reddot design award
winner 2012

f o p—
POPULAR
new

L

*Human thermal sensation to air movement frequency, Yizai Xia, Rongyi Zhao and Weiquan Xu (2000)

©2013 Delta T Corporation dba the Big Ass Fan Company. All rights reserved.

Different in every way, the
Haiku® ceiling fan exceeds all expectations.

Case in point: Whoosh®. Mimicking the variations in natural
breezes, Whoosh doesn’t just sound cool—it will make you
feel up to 40% cooler than constant airflow*. Set Haiku
on Whoosh and enjoy the ocean breezes—even if you're
surrounded by four walls.

Whoosh is just one example of how Haiku is (literally) the
coolest ceiling fan in the world. With its patent-pending
motor design that is both silent and powerful, Haiku is
certified by ENERGY STAR® as the world’s most efficient
ceiling fan. Meticulously handcrafted of the highest quality
materials—five layers of sustainable Moso bamboo or
durable, glass-infused matrix composite—Haiku Thin
Sheet™ airfoils are precision balanced so you’ll receive
the very best ceiling fan, without the wobble. Guaranteed.

Winner of 11 international design awards,
the 60-inch Haiku ceiling fan is everything
you expect from a Big Ass Fan®, designed
specifically for your home.

Visit haikufan.com/OFFER and use
promo code MIT913 to receive a
free Haiku info kit.

f*BIG ASSFANS

No Equal.



MIT TECHNOLOGY REVIEW
VOL.116 | NO.5

TECHNOLOGYREVIEW.COM

Feedback

How Technology

Is Destroying

Jobs

How Technology
Is Destroying Jobs

I'm 49 and work in a car
factory. We're increasingly
becoming automated, and
| see two consequences:
less need for human work-
ers and fewer consumers
to buy the products. Those
consequences will lead to
some type of economic
collapse if they’re not cor-
rected — the magnitude of
change is beyond the abil-
ity of our government and
financial institutions to sur-
vive. The corporate need
for ever-increasing profit
will accelerate the use of
robotics. | believe this is

inevitable and unstoppable.

Sounds like a good plot for
some hard-core science
fiction. — Geoff S. Jones,
Bennington, Vermont
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The World as
Free-Fire Zone

The thrust of Fred Kaplan’s
article “The World as Free-
Fire Zone” is ill-conceived
and absurdly biased.
Would the author rather
we suffer the conse-
quences of not eliminat-
ing key terrorists? Would
the author volunteer to

go in and do manned mis-
sions instead? Colin Powell
and many others have

said what a majority of
Americans would agree
with —the U.S. does not
want a “fair” war. The U.S.
wants an unfair advantage,
and if the author or any of
his friends or family were
in harm’s way carrying out
missions, they would surely
agree. —Rick Bridges,
Dublin, California

The
World a
Free-Fire
Zone
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TV Stays in the Thad Starner:
Picture Google Glass’s
Mastermind

This is a nice info-
graphic, but it lacks the
thoughtful dynamic of
online video as a “TV”
channel. Increasingly,
platforms like YouTube
are viable media chan-
nels for professionally
produced content. And
people increasingly view
Web-based media via
their Web-connected TVs.
Some demographics view
more content on mobile
devices than they do on
their TVs. Figures like num-
ber of channels or num-
ber of TVs are interesting,
but they’re not insightful.
Still, the point is valid: TV is
huge —but TV as we know
it is changing dramatically.
—kevinrfoote

The privacy angle will
probably give way to the
legal realities of our sue-
happy culture. How many
high-profile legal battles
would have been sorted
out in days if a few of the
primary people involved
had video recordings of
their actions? Already
juries are discovering how
terrible eyewitness testi-
mony is. California’s high-
est court has ruled the
public now has a right to
videotape the police for its
own records and defense.
The real value in savings
of legal costs is going to
be more compelling than
notions of privacy.

— Sanescience
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The Secret to
a Video-Game
Phenomenon

My daughter does two
things simultaneously: she
watches YouTube videos,
and she plays Minecraft
in creator mode, design-
ing the worlds she sees in
her mind. The YouTube |
could fathom. Minecraft?

I had to examine that one
a bit: Minecraft is easy. It's
simple. It’s transparent.
It's visually appealing, in

a grand, 10,000-foot kind
of way. In the end it’s cre-
ativity at its most primitive.
While YouTube is a total
mind suck, her Minecraft
playing seems to even out
the time-wasting aspect,
making the two together
rather a time-sink wash.
—anonymole



