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2. Why Is the Digital Information Revolution Happening Now?

Why is the information 
technology (IT) revo-
lution creating a global 

information society now and not 
20 years ago or 20 years from now? 
The answer is simple: Moore’s Law. 
In 1965, Intel cofounder Gordon 
Moore observed that as transistors 
got smaller, the number of transis-
tors that fit onto an integrated cir-
cuit grew exponentially. Moore 
challenged the semiconductor in-
dustry to continue this exponential 
growth—a challenge the industry 
has risen to time and again. In prac-
tical terms, with innovation, capital 
expenditure, and risk, the result has 
been that the computing power of a 
chip has doubled every 18 months. 
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But it was not until the improvements inherent in 
Moore’s law had reached a critical inflection point, 
around the mid-1990s, that we could speak of an IT 
revolution. Even after 25 years of steady progress, 
the digital technology of the early 1990s was still not 
powerful enough, cheap enough and easy enough to 
use to power an information revolution. In 1990, the 
cost of the Intel processor had fallen to around $20 
per million instructions per second (MIPS), down 
from $480 in 1978. But this was still too expensive 
to enable the kinds of low-cost, high-performance 
devices and applications needed to make the world 
alive with information. Just 13 years later, in 2003, 
the cost per MIPS (of the Itanium 2 processor) had 
fallen by a factor of 10 to $2.1 One reason for this 
change was the ability to pack even more transistors 
onto microprocessors (see Figure 1).

Exponential progress was not confined to proces-
sors—it extended to many other core IT technolo-
gies, including memory, storage, sensors, displays, 
and communications.2 The real price of servers fell 
approximately 30 percent per year between 1996 
and 2001.  Hard-drive storage capacity has doubled 
every 19 months while the cost of a stored megabyte 
of data has fallen 50 percent each year. As a result, 
the cost of storing 1 megabyte of information fell 
from 17¢ in 1999 to half a cent in 2002 to less than 
1/10th of a cent today. With these kinds of histori-
cally unprecedented price declines, it is now easy and 
cheap to do things that a decade ago were neither. 
Currently, for example, Microsoft provides around 
5 gigabytes (5,000 megabytes) of free storage for us-
ers of its free MSN e-mail service, enough to store 
four or five full-length movies. If Microsoft were to 

provide this service today using 1995 technology (in 
2008 prices), it would cost the company more than 
$5,500 per user.  Today the company can provide 
the storage service for less than $1 per user. 

Not only has IT become cheaper and more pow-
erful, it has become much easier to use.3 Through 
the mid-1970s, computers were considered complex 
devices that could be operated only by trained pro-
fessionals. Operating a computer was often com-
pared to flying a commercial jet because an operator 
needed years of training and a license—and anyone 
who took a close look at hardware and software prior 
to 1970 would have to conclude as much. But be-
ginning in the mid-1970s and accelerating with the 
introduction of Apple’s first Macintosh computer 
with a graphical user interface, things dramatically 
changed. Computers and their software were now 
designed for ease of use, which has made it possible 
for non-highly-trained people to exploit the benefits 
of IT. The trend toward more user-friendliness has 
continued and accelerated to this day, and IT is now 
moving in the direction of intuitive devices that will 
not even require familiarity with a mouse or a key-
board, only the ability to speak.

IT is even creating new ways to display and con-
vey information. Cheap displays allow almost any 
device to output digital information, such as refrig-
erators that display recipes, shopping lists, and the 
“use by” date of the food stored inside. In some in-
stances, the very concept of having an information-
rich screen that users can actively interact with is 
being reworked to create products intended to in-
tegrate information seamlessly into daily life. One 
such product designed by engineers is an umbrella 
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Figure 2-1: Transistor Growth in Intel Computer Processor Chips5
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that uses a wireless data radio to get the forecast 
and then glows when it is supposed to rain so it 
does not get left behind. Another device, the Am-
bient Orb, is a frosted glass ball that can be set up 
to glow different colors based on a preselected vari-
able, like showing one color if the stock market or 
a particular stock is up and another if it is down. 
The same concept can also be applied to products 
that utilize data like the forecast, pollen count, and 
traffic congestion.

Two other key developments are enabling this 
digital information revolution: cheap networked 
sensors and global positioning systems (GPS). The 
availability of cheap, powerful sensors that can de-
tect everything including chemicals, temperature, 
traffic, sounds, wind, and images means that it is 
easier to detect and process information about the 
environment. In addition, the availability of low-
cost GPS devices means that devices can move be-
yond stationary data collection and allow mobile 
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data collection where information can be associated 
with a specific time and place.

One final piece of the puzzle that enables the 
emergence of the information society is now being 
put in place: lots of bandwidth at low costs. It is 
one thing if IT is easy to use and cheap, but unless 
information can be cheaply transmitted, both wire-
lessly and by wire, information flows will be severely 
limited. Luckily, bandwidth costs have fallen signifi-
cantly. In Japan, the average consumer can subscribe 
to 100 megabits per second (Mbps) fiber-optic cable 
service for around $40 per month. In 2001, a 1.5 
Mbps per month T1 line in the United States could 
cost as much as $1,000 per month.5 Seven years later, 
U.S. consumers can get broadband speeds 10 times 
as fast for 1/25th of the cost. 

In sum, it was only when dramatic reductions in 
costs and improvements in the usability of IT oc-
curred that the digital information revolution really 
began to take off in this decade.
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