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Machines Go Online
The number of everyday objects, or “things,” connecting 
to the Internet will exceed PCs and smartphones.

Connected devices (billions)

cheaper, it’s becoming affordable to con-
nect more things, like sewer pipes or 
trash cans. At the University of California, 
Berkeley, researchers are even designing 
computers the size of a pinhead to col-
lect data inside the brain and transmit it 
through the skull. The idea is that human 
bodies will join the network, too.

It can all sound far-fetched and over-
hyped. Does anyone really need a smart 
coffee pot or a refrigerator with a Web 
browser? Plenty of the inventions do 
seem silly. On Amazon, product review-
ers have had a field day with a $78 digital 
“egg minder” that reports to a smart-
phone which egg in a refrigerator is oldest. 
“Wonderful product!” sneered one. “So 
many gray hairs avoided by never having 
to worry about my eggs again.” 

Yet for every killer app that wasn’t, 
there’s another computer-sensor combi-
nation that has quietly added to the capa-
bilities of some machine. Since 2007, for 
instance, every new car in the United 
States has had a chip in each tire that 
measures pressure and sends data by 
radio to the car’s central computer. It’s 
starting to add up. The average new car 

has 60 microprocessors in it, according 
to the Center for Automotive Research. 
Electronics account for 40 percent of the 
cost of making a car. 

The Internet of things is especially 
important for companies that sell net-
work equipment, like Cisco Systems. 
Cisco has been enthusiastically predict-
ing that 50 billion “things” could be con-
nected to communications networks 
within six years, up from around 10 
billion mobile phones and PCs 
today. Another beneficiary is 
the $300 billion semiconduc-
tor industry. As Blaauw notes, 
“Every time there has been a 
new class of computing, the total 
revenue for that class was larger than 
the previous ones. If that trend holds, it 
means the Internet of things will be big-
ger yet again.”

But every shift promises pain, too. 
Large companies like Intel are already 
reeling from the rapid emergence of 
smartphones. Intel, with its power-
ful, power-hungry chips, was shut out 
of phones. So was Microsoft. Now both 
these companies, and many others, are 

groping to find the winning combination 
of software, interfaces, and processors for 
whatever comes next. 

And it’s not just technology companies 
that must stay alert this time around. The 
reason, explains Marshall Van Alstyne, 
a professor at Boston University, is that 
as ordinary products become connected, 
their manufacturers may enter informa-
tion businesses whose economics are alien 
to them. It’s one thing to manufacture 
shoes, but what about a shoe that com-
municates? Products could turn out to 
be valuable mainly as the basis for new 
services. “You might find the data is more 
valuable than the shoe,” says Van Alstyne. 

In this MIT Technology Review busi-
ness report we decided to explore the big 
question of what new businesses will arise 
as things get connected. One company 
making the point is Nest Labs, maker of 
a slick-looking smart thermostat that’s 
coupled to the Internet. Nest, which was 
acquired by Google this year, has been 
clobbering rival thermostat makers. But 
now that it has a network of thermostats 
and can control them from afar, it’s start-
ing to offer services to electric utilities. On 
hot days it can selectively turn down air 
conditioners, controlling demand. 

Nest’s tests with utilities are still 
small. But one day, with a few bits sent 
across a network, the company might 
put a power plant or two out of business. 
No wonder this year, in his annual let-
ter to shareholders, Jeff Immelt, CEO of 

General Electric, the world’s largest 
manufacturer, told his investors 
that “every industrial company 
will be a software company.” 

Gordon Bell, a Microsoft 
researcher and a pioneer of the 

original computer revolution, 
believes no one knows exactly what 

form computing will take on the Inter-
net of things. But he says that’s unsurpris-
ing. The importance of the PC and the 
smartphone became clear only after their 
development. “The ‘Internet of things’ is a 
way of saying that more of the world will 
become part of the network,” he says. “That 
is what is going on. We are assimilating the 
world into the computer. It’s just more and 
more computers.”      —Antonio Regalado S
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As computers with wireless capability become cheap, it’s becoming 
affordable to connect more things to the Internet, like sensors in sewer 
pipes, factory machinery, lights, and home appliances.
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Case Studies

The Lowly 
Thermostat, 
Now Minter  
of Megawatts
How Nest is turning its consumer hit into 
a service for utilities.

● Google’s $3.2 billion acquisition of Nest 
Labs in January put the Internet of things 
on the map. Everyone had vaguely under-
stood that connecting everyday objects to 
the Internet could be a big deal. Here was 
an eye-popping price tag to prove it.

Nest, founded by former Apple engi-
neers in 2010, had managed to turn the 
humble thermostat into a slick, Internet-
connected gadget. By this year, Nest was 
selling 100,000 of them a month, accord-
ing to an estimate by Morgan Stanley.

At $249 a pop, that’s a nice busi-
ness. But more interesting is what Nest 
has been up to since last May in Texas, 
where an Austin utility is paying Nest 
to remotely turn down people’s air con-
ditioners in order to conserve power on 
hot summer days—just when electricity 
is most expensive. 

For utilities, this kind of “demand 
response” has long been seen as a killer 
app for a smart electrical grid, because if 

electricity use can be lowered just enough 
at peak times, utilities can avoid firing up 
costly (and dirty) backup plants. 

Demand response is a neat trick. The 
Nest thermostat manages it by combin-
ing two things that are typically sepa-
rate—price information and control over 
demand. It’s consumers who control the 
air conditioners, electric heaters, and 
furnaces that dominate a home’s energy 
diet. But the actual cost of energy can vary 
widely, in ways that consumers only dimly 
appreciate and can’t influence. 

While utilities frequently carry out  
demand response with commercial cus-
tomers, consumers until now have shown 
little interest. Nest Labs’ breakthrough 
was to make a device that has popular 

appeal. “There’s a lot of digital Internet 
thermostats out there, but Nest was able to 
create a concept around it. They’ve created 
something that people are relating to,” 
says Mary Ann Piette, a demand response 
expert and head of the Building Technol-
ogy and Urban Systems Department at 
Lawrence Berkeley National Laboratory. 

Once inside a home, Nest starts its real 
work: gathering data. It has motion detec-
tors; sensors for temperature, humidity, 
and light; and algorithms that learn resi-

dents’ habits and preferences and can pro-
gram heating and AC settings. A Wi-Fi 
connection brings in weather data and 
allows consumers to control the system 
with a phone or Web browser. 

Data is just the start. Just as Google 
parlays what it knows about you into 
tools for advertisers on the Web, Nest is 
using its capabilities to create new types 
of services for utilities to buy. “We can 
go to utilities and say, ‘We’ve actually got 
a lot of customers in your service terri-
tory who already have a Nest,’” says Scott 
 McGaraghan, Nest Labs’ head of energy 
products. “And [then we] can flip it on.” 

Austin’s municipal utility, Austin 
Energy, is one of five utilities that have 
signed up for Nest Labs’ Rush Hour 

Rewards, as the service is called. Air 
conditioners account for half of Texas’s 
electricity demand on hot days, and that 
demand for cooling drives the wholesale 
cost of electricity from less than $40 per 
megawatt-hour to well over $1,000. 

Twelve months ago Austin Energy 
started offering a one-time $85 rebate to 
customers who agreed to let it automat-
ically trim their air-conditioning using 
smart thermostats sold by Nest and other 
companies. Each company earns $25 for S

O
U

R
C

E
: A

N
A

LY
S

IS
 M

A
S

O
N

; S
O

U
R

C
E

: A
U

S
T

IN
 E

N
E

R
G

Y
; C

O
U

R
T

E
S

Y
 O

F
 N

E
S

T

Once inside a home, Nest starts its real work: gathering 
data. It has a motion detector; sensors for temperature, 
humidity, and light; and algorithms that learn residents’ 
habits and preferences.

Peak Power
On a 104° day in Austin, remote control of home thermostats helped cut power demand. 
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Wired Home
TVs, heaters, and other appliances will account 
for more of the Internet-connected devices in 
the average U.S. home.

n Home appliances

n Home computers and routers

2010 2014 2018

SOURCE: MIT Technology Review
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habits and preferences.
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