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Foreword
The Progress & Freedom Foundation is proud to present the tenth edition of The 

Digital Economy Fact Book.  This edition reflects the dramatic changes that have 
taken place over the last decade in the technology and communications fields.  We 
hope the comprehensive collection of facts and figures presented here will provide 
the reader with a complete overview of the state of the digital economy.

Events in the past year have illustrated how business models continue to change 
and evolve in response to the widespread use of the Internet and other digital 
technologies.  Communications network policies have dominated policy discussions 
in Washington, including network management practices and network access 
policies.  Debates on how to best update public safety communication networks 
for first responders continue in light of the failed public-private spectrum proposal.  
New online advertising models have opened new revenue streams but have also 
raised privacy and market power concerns.  The entertainment and media sectors 
continue to seek a balance between fully exploiting online avenues of distribution and 
copyright protection.  The fallout from these events is sure to shape the evolution 
of e-commerce for years to come.

The upcoming election could bring about changes in public policy involving 
the technology and communications sectors.  Both major-party candidates have 
developed policy positions on issues ranging from whether the government should 
limit speech through broadcast stations to the extent to which the government 
should regulate the Internet.  On some issues, the positions of the candidates may 
not be far apart.  Both appear to be supporters of municipal broadband efforts, for 
example.  On other issues, their viewpoint differences may be more starkly drawn.  
In the end, though, it may be the candidates’ positions on macro issues relating 
to free trade, liberal movement of capital and labor, and education policy that will 
have the greatest impact on the communications and technology sectors over the 
next several years.

This book was compiled and edited by Grant Eskelsen with help from Kate 
Schumacher.  Alex Liopiros provided valuable research assistance for this volume.  
Their efforts made this volume a reality.  We would also like to thank our friends 
and supporters for taking an interest in the work done at PFF, and for making the 
tenth edition of the Fact Book possible.

Ken Ferree
President

The Progress & Freedom Foundation
August 1, 2008
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Chapter 1 
The Growth of the Internet

It has become almost passé to say that the Internet has been a major economic and 
social force since the early 1990s when Internet use began growing dramatically and 
email became a common substitute for more traditional forms of communication, 
but it remains true.  And given the changes in the past ten years in how the 
Internet has evolved – blogging, social networks, online video, and tagging were 
all completely unheard of in 1998 – more changes are certainly coming.  As more 
and more consumers start getting their Internet access through broadband, and 
ultimately wideband, the Internet has a chance to become a replacement for the 
world outside.  The metaverse “game” Second Life demonstrates that virtually all 
aspects of life as we know it can be affected by the Internet as well as microcosmically 
represented within it. 1

As would be expected, growth rates of Internet usage in the developing world are 
higher than those in the developed world. 2  In response to criticism of its close ties 
to the U.S. Commerce Department, the Internet Corporation for Assigned Names 
and Numbers (ICANN) is already planning how it will operate once the current 
Memorandum of Understanding expires in 2009.  At that time, ICANN, which 
is responsible for overseeing the domain name system on which web addresses are 
built, will consider several options including full autonomy as a non-profit. 3  The 
movement will not likely affect the experience of individual web users, but will be 
symbolic of the way the web has come to dominate life all over the world.  

The digital economy continues to grow in both size and scope.  The number of 
bytes, the smallest units composing the Internet, continues to burgeon.  An IDC 
report estimated that the size of the entire digital universe, which the Internet 
allows to be traded back and forth, has already surpassed 2.25 x 1021 bits, or 281 
exabytes.  That’s ten percent higher than their estimate for its size in 2006 and 
suggests that exponential growth is ongoing.4   2005, by some estimates, was the 
year when the number of worldwide Internet users passed one billion.5   Internet 
visionary George Gilder notes that with new devices like the iPhone allowing more 
and more pictures and video, the measurements of the size of the digital universe 
must be in exabytes, or 1018 bytes.  Traffic at the Amsterdam Internet Exchange, 
the world’s largest Internet hub and carrier of twenty percent of Europe’s Internet 
traffic, grew at a compound monthly average of 3.8 percent in 2007 6, with daily 
traffic already exceeding two petabytes (equivalent to one trillion pages of standard 
printed text) per day.7   This chapter is about the usage of the Internet and the 
various interfaces that allow its users to access the information it contains.  
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Host Computers and Domains

One way to think about the size of the Internet and its growth is to look at the 
number of host computers connected to the Internet.  A host computer is one or 
more networked computers that give information, such as web pages, to users.8   
The first host computer on the Internet was installed at UCLA in the fall of 1969.  
When the current TCP/IP standard was adopted in 1983, there were approximately 
300 hosts connected to the Internet.  By 1993, the number of hosts connected to 
the Internet had grown to 2 million.9   The Domain Name System was introduced 
in 1984. In 1985, Symbolics.com became the first registered domain. 
•	 Since	Marc	Andreesen	introduced	the	first	graphical	browser	in	1993,	the	number	

of hosts connected to the Internet grew by approximately 50 percent a year until 
2005.  Between January 2007 and January 2008, the number of hosts climbed 
from 433.2 million to 541.7 million; a growth rate of 25 percent.10

•	 According	to	The	CIA	World	Factbook,	the	U.S.	has	by	far	the	largest	number	
of Internet hosts in the world, with 282 million, a 44 percent increase over the 
195 million hosts reported in 2007.  The European Union (EU) is in second 
place, with over 50 million, followed by Japan’s 33.3 million. 11

•	 The	U.S.	 remains	 the	 clear	 leader	 in	 the	 number	 of	 IP	 addresses,	with	 a	
staggering 1.4 billion, almost 6 times more than the second place U.K. which 
has 250.8 million.  China reached third place, surpassing Japan’s 143.0 million 
IP Addresses, with 243.3 million.12

•	 IP	Version	4,	the	most	common	version	used	today,	is	running	out	of	addresses	
to assign to devices that can access the Internet.  According to a February 2008 
BBC News report, 14 percent of the 4,294,967,296 possible IP addresses 
remain to be distributed. At the current pace, there will be no IP addresses left 
to distribute by 2011.13   IPv6, can support 3.4x1038 unique addresses, or up 
to 5,000 IP addresses for every square micrometer of the earth’s surface. 14

•	 GoDaddy.com	remains	the	leader	in	domain	registrations.		In	2007	the	company	
was the registrar of over 21 million domain names.15   ICANN’s 2007 registrar 
statistics survey found more than 490 companies with at least 1,000 domain 
names apiece, a significant increase over the 349 companies found in 2006. 16

•	 In	2007,	nearly	 33	million	 registrations	were	 added	 to	 surpass	 153	million	
worldwide.  The generic top-level domain (gTLD) names registered as .com 
still remain the most popular. The rest of the top five are .de (Germany), .net, 
and .cn (China), with .uk (United Kingdom) and .org tying for fifth. 17

•	 Of	the	nearly	153	million	domain	name	registrations,	more	than	58	million	
were country code top-level domain names, or ccTLDs.  The .cn domain name 
jumped from fifth to third and grew by almost 400 percent. 18

•	 The	two	most	popular	generic	top-level	domain	names,	.com	and	.net,	now	
have over 80.4 million name registrations and make up more than half of the 
total domain name network. 19
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Number of Hosts on the Internet, 2000-2008

Active and Deleted Domain Names, 
June 2008 (millions)

TLD Active Deleted
 .com 77.2 286.6
.net 11.7 29.2
.org 6.9 19.2
.info 5.0 6.4
.biz 2.0 1.4
.us 1.4 1.2
Total 104.2 344.0

Source: DomainTools 21 

Top ccTLD Registries by Domain Name, 
December 2007

 1 .de Germany
 2 .cn China
 3 .uk United Kingdom
 4 .eu European Union 
 5 .nl Netherlands
 6 .ar Argentina
 7 .it Italy
 8 .us United States
 9 .br Brazil
 10 .ch Switzerland

Source: VeriSign 22

Source: Internet Systems Consortium 20 
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The U.S. Online Population

According to Internet World Stats, more than 215 million of the 301 million 
Americans in 2008 were using the Internet; a penetration rate of 71.4 percent.23   
Though only 4.5 percent of the world’s total population live in the U.S., the 215 
million Americans who are online compose 22 percent of the 1.3 billion worldwide 
Internet users.24			According	to	Veronis	Suhler	Stevenson,	the	total	number	of	hours	
per American spent per year on “pure-play Internet services” (services that did not 
include any ties to traditional media), came to 180 hours.25   Other factors that affect 
U.S. Internet usage include: ethnicity, education level, income, and geography.
•	 The	Pew	Internet	&	American	Life	Project’s	December	2007	survey	found	75	

percent of American adults use the Internet, with 74 percent of women and 76 
percent of men reporting at least occasional Internet forays.26 

•	 According	to	eMarketer,	woman	outnumbered	men	on	the	Internet	in	2007,	and	
will continue to do so in the future. Currently, women make up 51.8 percent of 
the total online population.27

•	 The	Pew	Internet	&	American	Life	Project	found	young	women	to	be	the	most	
prolific users of the Internet in the United States. The data shows 55 percent 
of total teen online content is created by girls; 35 percent of teenage girls write 
blogs compared to a mere 20 percent of teenage boys.28

•	 Only	38	percent	of	those	with	less	than	a	high	school	education	use	the	Internet,	
while 93 percent of those with at least a college degree access it occasionally.29 

•	 According	to	Pew	77	percent	of	Americans	living	in	an	urban	or	suburban	area	
access the Internet regularly, but those living in rural areas report using the 
Internet at a 64 percent clip. 30

•	 Among	American	 Internet	 users,	 92	 percent	 send	 or	 read	 email	 online.		
E-communications remains the most popular activity online, followed by using 
a search engine to find information (91 percent). 31

•	 The	December	2007	Pew	survey	asked	participants	which	of	their	technologies	
they would have the hardest time foregoing. The Internet (45 percent of 
respondents)	was	listed	ahead	of	TVs	(43	percent)	for	the	first	time	ever.32  

•	 Roughly	18	percent	of	U.S.	households	do	not	have	Internet	access.		Moreover,	
30 percent of the heads of households have never used a word processor on a 
computer and 21 percent have never looked at website, used email, or used a 
search engine.  As late as 2006, the number of households without Internet 
access was 29 percent. 33

•	 An	IDC	survey	on	U.S.	consumer	online	behavior	found	that	online	users	spend	
32.7 hours per week on the internet; this amount of time is roughly half the total 
time spent using all media (70.6 hours per week) and nearly twice as much as 
the time spent watching television (16.4 hours per week). 34 
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Top 10 U.S. Daily Internet Activities, 
December 2007

Source: Pew Internet & American Life Project35 

 Demographics of U.S. Internet Users, 
December 2007 (percent of total demographic)

Geography % Education % Race %
Urban 77 Less than High School 38 White, Non-Hispanic 76
Suburban 77 High School 67 Black, Non-Hispanic 56
Rural 64 College or more 93 English-speaking Hispanic 29
Gender % Age % Household Income Per Year %
Women 74 18-29 92 $75,000+ 93
Men 76 30-49 85 $50,000-$74,999 84
  50-64 72 $30,000-$49,999 67
  65+ 37 Less than $30,000 38

Source: Pew Internet & American Life Project36
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The Worldwide Online Population

While the Internet is reaching a saturation level in much of the developed world, 
growth rates remain high in Asia (13.9 percent), Latin America (16.6 percent), 
and Africa and the Middle East (20.2 percent).37  In the past year, the number 
of worldwide visitors to social-networking sites has increased 34 percent to reach 
530 million people.38

•	 According	to	Internet	World	Stats,	Asia	has	the	largest	number	of	Internet	users	
at 530 million with Europe following at 382 million, then North America with 
246 million, Latin America with 137 million, Africa with 51 million, the Middle 
East with 42 million, and Oceania/Australia with 19 million.39

•	 Because	 of	Asia's	 high	 population,	 its	 penetration	 rate	 of	 14	 percent	 is	 the	
second lowest behind Africa’s 5.3 percent.  North America (73.1 percent) has 
the highest penetration rate, followed by Oceania/Australia (57 percent), Europe 
(47.7 percent), Latin American (23.8 percent) and then the Middle East (21.3 
percent).  The overall world penetration rate is 21.1 percent. 40

•	 According	 to	 a	December	 2007	 report,	 Internet	 penetration	 has	 passed	 50	
percent in most of the 30 OECD member countries with only Mexico, Turkey, 
Portugal, Italy, and Ireland failing to reach the 50 percent boundary. 41

•	 In	2005,	the	most	recent	year	for	released	OECD	statistics,	the	member	countries	
with the most Internet users after the U.S. were Japan (30.8 million), Germany 
(27.2 million), the U.K. (16.1 million), France (13.3 million) and South Korea 
(12.2 million). 42

•	 The	number	of	Internet	subscribers	for	the	5	rapidly	developing	BRICS	countries	
(Brazil,	Russia,	India,	China,	and	South	Africa)	reached:	123.0	million	for	China,	
60.0	million	for	India,	25.9	million	for	Brazil,	23.7	million	for	Russia,	and	5.1	
million for South Africa in 2005.  None of these countries showed a penetration 
rate higher than 19 percent. 43

•	 As	of	November	2007,	more	than	30	percent	of	all	Internet	users,	or	379	million	
people, use English as their primary language on the Web.  Chinese was second 
with 184 million users, then Spanish with 113 million, Japanese with 87 million, 
and French with 63 million. 44

•	 In	China	the	most	popular	online	activity	is	listening	to	music	(86.6	percent	of	
users), followed by instant messaging (81.4 percent), video (76.9 percent), news 
(73.6 percent), and search (72.4 percent).  Email, the most popular activity in 
the U.S. and Western Europe, comes in as the seventh most popular activity.45

•	 The	most	popular	Internet	activities	in	Europe,	says	a	November	2007	European	
Interactive Advertising Association report, are search (87 percent), Web based 
email (81 percent), communicating via social networking sites (42 percent), 
instant messaging (37 percent), and music downloads (31 percent).46 

•	 The	same	report	also	stated	Internet	users	on	average	spend	nearly	12	hours	
per week online and nearly a third (29 percent) of those users spend around 16 
hours online, which represents more than 48 million people.47
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Share of World Internet Usage by Region, 
March 2008

Source: Internet World Stats Usage and Population Statistics48

Internet Usage Statistics for Select Countries, 
December 2007

 Internet Users User Growth Population Internet Users 
Country (millions) Since 2000 (%) (millions) (% of population)
Argentina 16.0 540 40.3 39.7
Bangladesh 0.5 350 150.4 0.3
Brazil 42.6 752 190.0 22.4
Canada 22.0 73 33.4 65.9
China 210.0 833 1321.9 15.9
Egypt 8.6 1,816 81.7 10.5
France 34.9 310 63.7 54.7
Germany 53.2 122 82.4 64.6
India 60.0 1,100 1129.9 5.3
Indonesia 20.0 900 234.7 8.5
Iran 18.0 7,100 65.4 27.5
Israel 3.7 191 6.4 57.6
Italy 33.1 151 58.1 57.0
Japan 87.5 86 127.4 68.7
Mexico 23.7 774 108.7 21.8
Morocco 7.3 7,200 34.3 21.3
Nigeria 10.0 4,900 138.3 7.2
Pakistan 12.0 8,862 164.7 7.3
Poland 14.1 403 38.5 36.6
Russia 29.4 848 141.4 20.8
South Africa 5.1 113 43.8 11.6
Spain 22.8 324 40.4 56.5
Turkey 16.0 700 71.2 22.5
Ukraine 5.5 2,673 46.3 12.0
U.K. 40.4 162 60.8 66.4
U.S. 215.1 126 301.1 71.4

Source: Internet World Stats Usage and Population Statistics49



Chapter 1:  The Growth of the Internet

8

Websites on the Internet

The number of websites on the Internet continues to proliferate.  Much of this 
growth is driven by newer media, such as blogs, as well as other social networking 
sites.  In April of 2008, there were an estimated 165.7 million websites, up by 50 
million pages from last year. 50   From March to April 2008, more than 3.1 million 
websites were added, including 1.1 million from Google’s Blogger service alone.
•	 comScore	releases	 the	most	widely	 followed	statistics	of	visitors	 to	websites.		

Several small websites showed the greatest year over year growth between 
December 2006 and December 2007 in the number of unique U.S. visitors. 
Everyday Health increased its audience by 349 percent over the year before, 
followed by Glam Media (213 percent), OfficeMax (199 percent), Demand 
Media	(149	percent),	the	Yellow	Book	Network	(137	percent),	ValueClick	Sites	
(105 percent), and Facebook (81 percent). 51

•	 The	 categories	 seeing	 the	 highest	 percentage	 growth	 in	 number	 of	 visitors	
year over year were Politics (35 percent), Community – Women (35 percent), 
Entertainment – News (32 percent), Classifieds (31 percent), and Career – 
Training and Education (31 percent). 52

•	 A	 June	2007	 comScore	 study	 estimated	 that	most	 estimates	 of	 the	 number	
of users who visit a website may overstate the number of unique visitors by a 
factor of two and a half.  That is because a significant number of Internet users 
regularly delete their cookies and most server-centric measurement systems use 
cookies to count the number of visitors.53 

•	 According	to	comScore,	Google’s	 family	of	websites	was	the	most	visited	as	
measured by unique visitors in May of 2008.  More than 75 percent of all U.S. 
Internet users visited a Google site that month.  Yahoo was in second place, with 
just under 75 percent of all users visiting, while Microsoft attracted only 63.5 
percent, AOL just 58 percent and Fox properties just under 47 percent. 54

•	 In	2007,	the	most	visited	website	categories	were	adult	(12.2	percent),	email	
services (9.4 percent), communities and chat rooms (9.2 percent), entertainment 
(8.4 percent), and business and finance (7.7 percent). 55
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Top 10 Web Properties, May 2008 
Top U.S. Properties U.S. Unique Visitors (millions)
Google Sites 143.4
Yahoo! Sites 142.9
Microsoft Sites 121.3
AOL 111.4
Fox Interactive Media 89.4
eBay 78.3
Wikipedia Sites 59.1
Amazon Sites 58.3
Time Warner (excluding AOL) 55.9
Ask Network 54.6

Source: comScore 56

Top 20 Websites, June 2008
Rank U.S. Worldwide
 1 Google Yahoo!
 2 Yahoo! Google
 3 Myspace YouTube
 4 YouTube Windows Live
 5 Facebook Microsoft Network 
 6 Windows Live Myspace
 7 Microsoft Network  Wikipedia
 8 Wikipedia Facebook
 9 eBay Blogger.com
 10 AOL Yahoo! Japan
 11 Craigslist.org Orkut
 12 Blogger.com Rapid Share
 13 Amazon.com Baidu.com
 14 Go Microsoft Corp.
 15 Photobucket Google India
 16 CNN.com Google Germany
 17 The Internet Movie Database QQ.com
 18 ESPN Sportszone eBay
 19 Flickr Hi5
 20 Microsoft Corp. Google France

Source: Alexa 57
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Internet Service Providers and Web Browsers

An Internet Service Provider (ISP) is a business or organization that provides access 
to the Internet. Phone and cable companies are firmly entrenched as the dominant 
ISPs.  A web browser is the way that most people experience the Internet; they allow 
users to browse, search, and view web pages.  Three web browsers have dominated 
the market: Mosaic (up to about 1995), Netscape (from around 1996 to 1998), 
and Internet Explorer (from 1999 to the present).  Firefox, and to a lesser extent 
Safari, have emerged as challengers to Internet Explorer in recent years, but their 
usage rates still trail the industry leader by a large margin.
•	 For	much	of	the	Internet’s	history,	one	of	the	biggest	resources	an	ISP	provided	

was an email address.  However, with companies like Google and Yahoo offering 
free web-based email services, J.D. Power and Associates found the majority of 
ISP subscribers have a third-party email address that they use. 58

•	 The	same	survey	also	found	the	number	of	high-speed	subscribers	has	grown	
from 45 percent in 2006, to 65 percent in 2007. The price of high-speed service, 
more than double the price of dial-up lines, appears to be a significant factor in 
keeping consumers interested in dial-up providers. 59

•	 According	to	ISP-Planet,	TimeWarner,	which	owns	AOL	and	Road	Runner,	has	
2 of the top 5 U.S. ISPs by Subscribers. The largest, by percentage of market-
share,	are	SBC,	Comcast,	AOL,	Verizon	and	Road	Runner.	These	five	have	a	
combined market share of 58.1 percent. 60

•	 Dial-Up	Internet	 connections	have	download	 speeds	 ranging	 from	2.4	kbps	
to 56 kbps.  DSL (digital subscriber line) is typically deployed in two different 
forms for most home subscribers: ADSL (asymmetrical DSL), most common 
in North America, has download speeds of 1.5 to 9 mbps and upload rates of 
between 16 to 640 kbps.  SDSL (symmetrical DSL), more common in Europe, 
has download and upload rates of up to 3 mbps.  Cable speeds typically range 
from 512 kbps to 20 mbps.  T-1 lines support data transfer rates of 1.544 mbps.  
T-3 lines support speeds ranging from 43 to 45 mbps.61 

•	 Internet	Explorer	remains	the	dominant	web	browser	with	73.75	percent	market	
share, down from a high of over 84 percent in June 2006. In second place is 
Firefox, with 18.41 percent. 62

•	 During	the	second	half	of	2007,	Mozilla	browsers	had	88	vulnerabilities,	followed	
by Safari with 22, Internet Explorer with 18, and Opera with just 12.  This 
marked one of the few times in the history of the study that Internet Explorer 
did not have the most vulnerabilities. The change may be due to an increased 
focus on security in Internet Explorer 7 while Mozilla’s open-source browser 
was being intently scrutinized by developers and community members.63 

•	 On	June	17,	the	Firefox	3.0	browser	was	downloaded	more	than	8	million	times	
by users, setting a Guinness world record for most downloads in a day.64
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Top Worldwide Browsers, March 2008

Top 10 U.S. ISPs by Subscriber, Q4 2007
ISP Subscribers (millions) Market Share (%)
SBC (AT&T) (business and consumer 
DSL, plus U-Verse and satellite) 18.3 18.6
Comcast (cable broadband) 13.2 13.5
America Online (all U.S. AOL brand accounts) 9.3 9.5
Verizon (FiOS and DSL) 8.2 8.4
Road Runner (cable broadband) 7.9 8.1
EarthLink (DSL, dialup, cable, satellite, 
PLC, an webhosting—SK EarthLink and 
some other business lines not included) 3.9 4.0
Cox (cable broadband) 3.7 3.8
Charter (cable broadband) 2.7 2.7
Qwest (DSL only) 2.6 2.7
Cablevision (cable broadband) 2.3 2.3
United Online (counting paid access only) 1.8 1.8

Source: ISP Planet 65

Source: Net Applications 66
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Internet Search Engines

Polls of user activity consistently show that using a search engine is one of the most 
popular activities in any country and any survey. Search engines have become what 
closed community and portals like AOL’s Welcome page used to be: the first step 
on most people’s exploration of the Internet.  Search engines have also become 
one of the few success stories in monetizing Internet advertising; in 2007, over 
8.6 billion dollars went into search engine advertising. 67

•	 According	to	comScore’s	qSearch	rankings,	Google	is	by	far	the	top	destination	
for online search.  Google and its related sites pulled in 58.4 percent of all U.S. 
searches in December of 2007, Yahoo was second at 22.9 percent, and Microsoft 
third at 9.8 percent. 68

•	 Worldwide,	comScore	found	that	in	December	of	2007,	66.2	billion	searches	
were undertaken with Baidu, the so-called “Chinese Google” as the third largest 
searcher trailing Google and Yahoo.69 

•	 comScore	further	breaks	out	the	results	by	individual	properties,	with	Google	
leading the pack with 5.6 billion searches in the U.S. market in the month of 
December alone.  YouTube added 1.5 billion searches.70  

•	 Other	 sources	 put	Google’s	 domination	 of	 online	 search	 even	 higher.	 	Net	
Applications Market Share estimated that Google controlled 76 percent of the 
total search engine globally in all of 2007, more than six times bigger than second 
place Yahoo, which initiated 13 percent of all searches. 71

•	 The	 two	 industry	 leaders,	 are	 only	 getting	 bigger.	 	 In	 2004,	 according	 to	
eMarketer, Google and Yahoo combined for 50.3 percent of the total U.S. 
paid search advertising spending. By 2007, that number had grown to 91.9 
percent.72

•	 Growth	appears	to	be	slowing	somewhat.		In	March,	MarketWatch	analyzed	
comScore data and found that Google’s main ad-serving business had had its 
second straight month of slowing growth of paid clicks. 73

•	 “Blended	search,”	where	search	results	 for	a	particular	term	are	displayed	on	
one page and are organized by categories like video, news, websites and images, 
became widespread in 2007.  Google was the first to offer these combined search 
results in May with MSN soon following in July and Yahoo in October.74 

•	 An	April	2008	study	released	by	iProspect	found	that	search	users	usually	do	
not delve very deeply into subsequent pages of search results.  68 percent of 
searchers clicked on a link within the first page of results, the survey found, and 
a staggering 92 percent clicked on one within the first three pages. 75

•	 A	growing	problem	for	search	engine	companies	is	click	fraud,	where	a	false	
“click” is generated either by a person, computer program, or other automatic 
process.76   In the fourth quarter of 2007, Click Forensics estimated that 28.3 
percent of all clicks on search engine content networks were fraudulent. That 
number rose from 19.2 percent in quarter four of 2006. 77
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U.S. Online Advertising Revenue Growth 
at Top Four Search Engines, 2005-2008 

(percent change)
  2005 2006 2007 2008*
Google 90.7 69.9 46.4 32.1
MSN 10.8 11.0 24.0 22.4
AOL 38.2 36.5 9.6 9.6
Yahoo! 37.2 22.9 7.9 7.9
Total for Top Four Portals 46.7 39.6 28.2 21.7
Total Online Ad Spending 30.2 34.6 25.0 22.7
Source: eMarketer 79

Worldwide Search Engine Market Share, 
June 2008

Source: Net Applications. 78
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Chapter 2 
The Hardware Sector

A milestone was reached in 1998 when the volume of global Internet traffic through 
America surpassed the amount of voice traffic. Another milestone soon will be 
reached when the number of devices connected to the Internet is greater than the 
number of people who use it.1   The range of devices using computing and other 
advanced technologies is staggering, as are the rapid adoption rates for many such 
devices.  A late 2006 poll of 4,500 Internet users found that the average U.S. 
family	owned	12	media	gadgets:	three	TVs,	two	PCs,	and	seven	other	devices.		
Respondents	spent	3.6	hours	a	day	using	the	Internet,	2.5	hours	watching	TV,	1.2	
hours using email, and one hour using instant messaging.2 

Consumers increasingly use high technology hardware very early in their lives.  
A NPD survey released in January 2008 estimated that children between the ages 
of 2 and 14 consume some sort of digital media between three and seven times 
a month per device. The digital media consumed by kids per month includes: 
online video clips (7.1 times per month), music videos (5.7 times per month), 
music (4.2 times per month), games (3.1 times per month), and ring tones (2.8 
times per month). 3

U.S. consumers spent $129 billion on consumer technology products in 2007; an 
increase of 6.5 percent from 2006.  That is almost double the growth rate between 
2005 and 2006, which was 3.6 percent.4   In-Stat predicts that the worldwide 
appetite for consumer electronics products will not be satiated anytime soon; they 
forecast an expansion in the number of total devices sold from 2.7 billion units in 
2007 to 3.1 billion in 2011. 5

However, a slumping housing market and fears of a global recession took a toll 
on the sales of equipment throughout the hardware sector.  A March 2008 study 
by the NPD Group found that consumer electronics sales tracked very closely to 
the contemporaneous downturn in the housing markets.6

Nonetheless, worldwide revenue for all electronic equipment grew by 6.7 percent, 
from $1.37 trillion in 2006 to $1.47 trillion in 2007.  Data processing equipment, 
the fastest-growing market segment, increased 9.1 percent from $387 billion in 
2006 to $422 billion in 2007.  Wired communications equipment also exhibited 
strong growth with revenues increasing 7.2 percent from $94.6 billion in 2006 to 
$101.4 billion in 2007.  The wireless communications market, on the other hand, 
grew only 4.9 percent in 2007, much less than the 8.7 percent growth exhibited 
in 2006.7

By 2011, the number of media-capable mobile devices worldwide (cell phones, 
gaming devices, etc.) will be more than 3.2 billion and an additional 1.1 billion 
are expected to be shipped that year.8 
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Adoption Rates of Entertainment and 
Communications Technologies

Innovative technologies often experience relatively modest rates of adoption after 
initial introduction and are followed by a period of rapid growth, only to see 
adoption rates slow again as market saturation approaches.  Many communications 
and entertainment devices have followed this pattern of adoption.  However, a 
combination of rapid technological innovation, increased marketplace competition 
and customer familiarity with high technology, has resulted in an increasingly vertical 
adoption curve for new technologies.  One of the oldest consumer communications 
devices, the telephone, was not adopted by a majority of U.S. households until 
71 years after its introduction. Another technology, electricity, took 52 years to 
reach a majority of U.S. households.9   Those innovations, however, have laid the 
groundwork	for	PCs,	VCRs,	CD	players,	and	DVD	players,	each	of	which	took	less	
than	20	years	to	pass	into	a	majority	of	U.S.	homes.		Even	more	remarkably,	DVD	
players,	Digital	TVs,	and	MP3	Players	all	reached	50	percent	of	American	homes	
in	fewer	than	10	years,	despite	the	existence	of	competing	technologies	(VCRs,	
color	TVs,	and	CD	Players)	with	widespread	market	acceptance.10

•	 Americans	tend	to	adopt	entertainment	products	and	services	more	rapidly	than	
they do communications devices.  Since 1985, the penetration of television sets 
has been higher than that of wired telephones; a trend that is likely to continue 
as some households transition completely to wireless voice services.11 

•	 The	penetration	 rates	 of	 consumer	 electronic	 devices,	 including	VCRs,	CD	
players,	DVD	players,	and	MP3	players,	tend	to	follow	a	very	steep	rising	curve	
that plateaus early in the product lifecycle.  Subscription-based services, on the 
other hand, such as cable television and direct broadcast satellite (DBS) service, 
display a more moderate growth pattern and tend not to reach plateau levels 
until late in their lifecycle.12 

•	 The	penetration	rates	of	personal	computers,	cell	phones	wireless	access,	and	
Internet access are all converging.  This would seem to buttress claims that these 
three sectors are increasingly becoming interrelated.  Although the rates are 
approaching 80 percent of the U.S. population, as we saw in Chapter One, some 
individuals may choose to completely opt out of the digital revolution, which 
would render a 100 percent adoption rate that is statistically unattainable.13
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* Source: CEA16  
** Source: CTIA17 
*** Source: Pew Internet & American Life Project18 

U.S. Penetration Rates for Entertainment 
Products and Services

* Source: NCTA 14 
** Source: CEA 15

U.S. Penetration Rates for Communications 
Products and Services
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Semiconductors

The digital revolution has been powered by advances in semiconductors.  Simply 
put, semiconductor chips are the physical medium upon which the digital economy 
is built.  Shrinking sizes and improving computing power in new generations of 
chips contribute to many of the broader advances of the digital economy.  Because 
the supply and cost of semiconductor chips are important factors in the production 
of other digital devices, their sales and prices are among the most important leading 
indicators for the strength of the digital economy as a whole.
•	 According	 to	 the	 Semiconductor	 Industry	Association,	worldwide	 sales	 of	

integrated circuits hit a new record of $255.6 billion in 2007, representing an 
increase of 3.2 percent from the $247.7 billion reported in 2006.  2007 marked 
the sixth straight year of rising chip sales.19   Gartner was even more optimistic, 
estimating worldwide semiconductor sales totaled $273.9 billion in 2007, up 3.8 
percent from 2006.20  iSuppli estimated that worldwide semiconductor revenues 
were $270.9 billion in 2007 and would rise to $291.4 billion in 2008. 21

•	 Intel	remains	the	largest	worldwide	chip	manufacturer,	posting	$33.8	billion	in	
revenue in 2007, an impressive 10.7 percent increase over 2006.  Other chip 
manufacturers reported healthy figures in 2007 as well, with Samsung Electronics 
reporting $20.5 billion, Toshiba reporting $11.8 billion, Texas Instruments 
reporting $11.8 billion, and Infineon Technologies reporting $10.2 billion in 
revenue. 22

•	 	“Moore’s	Law”,	famously	holding	that	the	computing	power	of	a	semiconductor	
tends to double every 18 months, held true in 2007.  In addition, the amount 
of electricity used by a chip of a given power tends to decrease by half every 18 
months.23

•	 After	a	strong	surge	in	production	of	the	most	popular	types	of	semiconductors,	
overall capital spending by chip manufacturers is expected to decline.  Gartner 
estimates that spending on plant and the equipment to manufacture chips will 
decline by almost 20 percent in 2008, before rebounding in 2009.24

•	 Semiconductors	are	being	used	in	a	wide	range	of	devices.	In	2005,	45.4	percent	
of semiconductors were used in computers, 14.7 percent in consumer products, 
25.3 percent were used in communications products, 6.3 percent were used in 
industrial products, 7.8 percent were used in automobiles, and 0.4 percent were 
used in military equipment.25

•	 In	2007,	a	new,	more	powerful	1	GB	chip	replaced	the	standard	512	MB	DRAM.		
The	change	was	driven	by	the	roll-out	of	Windows	Vista,	which	requires	high	
levels	of	processing	power.	However,	with	Vista	finding	relatively	slow	consumer	
acceptance, many chipmakers have higher than normal inventories of the new 1 
GB chip on hand. 26
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Semiconductor Vendors' Worldwide Revenues 
and Market Shares

 Revenue ($billions) Market Share (%)
Company 2004 2005 2006 2007 2004 2005 2006 2007
Intel 30.7 35.1 30.5 33.8 14.0 15.0 11.6 12.3
Samsung 16.3 17.9 20.1 20.5 7.4 7.6 7.7 7.5
Toshiba 8.5 9.3 9.8 11.8 3.9 3.9 3.7 4.3
Texas Instruments 9.7 10.5 12.0 11.8 4.4 4.4 4.6 4.3
Infineon Technologies 8.9 8.3 10.5 10.2 4.1 3.5 4.0 3.7
STMicroelectronics 8.8 8.8 9.9 10.0 4.0 3.8 3.8 3.6
Hynix Semiconductor 4.6 5.7 8.0 9.1 2.1 2.4 3.0 3.3
Renesas Technology 9.0 8.8 7.9 8.0 4.1 3.7 3.0 2.9
AMD 5.0 5.7 7.4 5.9 2.3 2.4 2.8 2.1
NXP Semiconductors n/a n/a 6.0 5.9 n/a n/a n/a 2.1
Total 220.0 235.0 262.7 126.9 46.3 46.7 44.2 46.1
Source: Gartner 28

Worldwide Semiconductor Revenue Forecast 
($millions)

*Projections 
Source: iSuppli27 
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Personal Computer Sales

The Personal Computer is the way in which most people interact with the digital 
world and it appears likely to remain so in the foreseeable future.  From 1975 to 
2004, about 1.4 billion PCs were sold worldwide.  By 2010, according to the 
Computer Industry Almanac, 2.3 billion PCs are expected to have been sold, 
suggesting that almost double the number sold in the first twenty years of the 
computer age will be sold in the subsequent five.29 
•	 In	early	2008,	the	number	of	PCs	in	use	worldwide	surpassed	the	1	billion	barrier.		

Gartner estimates that the worldwide installed PC base is experiencing a growth 
rate of nearly 12 percent and will surpass 2 billion units in early 2014.30   The 
U.S. has the most PCs in use at 240.5 million, more than three times the number 
of Japan, the second largest PC user.  If current trends continue, the U.S. could, 
within six or seven years, have more PCs in use than it has people.31 

•	 The	Semiconductor	Industry	Association	noted	that	the	“typical	desktop	system	
of 2007 was at least 100 times more powerful than the typical system of 1997 
but cost only about one-third as much.” 32

•	 264	million	PCs	shipped	worldwide	in	2007	and	Gartner	forecasts	that	number	
will grow by 10 percent to 293 million units in 2008.  Leading the way in 
growth will be so-called “emerging markets,” which accounted for 60 percent of 
fourth	quarter	growth	in	2007.		Replacement	of	aging	desktop	PCs	should	also	
contribute to strong growth since it accounts “for 60 percent of PC shipments 
worldwide and nearly 80 percent of U.S. PC shipments”. 33

•	 The	Consumer	Electronics	Association	says	PCs	have	achieved	an	82	percent	
penetration rate in the U.S.: 66 percent of U.S. households have a desktop PC 
while 44 percent report having a laptop.  Moreover, CEA estimated 26 million 
PCs were shipped to dealers in 2007 with an average cost of $773 per unit.34

•	 The	top	worldwide	PC	suppliers	are	Hewlett-Packard	(49.6	million),	Dell	(39.7	
million), Acer (24.4 million), Lenovo (20.1 million), and Toshiba (11.1 million).  
iSuppli estimates that 268 million PCs were shipped worldwide in 2007. 35

•	 Notebook	computers	were	the	biggest	revenue	producers	in	terms	of	overall	
consumer technology spending in 2007, according to the NDP Group, which 
said laptops brought in $19.6 billion in sales, or 15.2 percent of total consumer 
technology spending. 36

•	 Fueled	by	the	demand	for	mobile	PCs,	worldwide	PC	shipments	reached	69.9	
million in the first quarter of 2008, a 12.1-percent increase over the first quarter 
of 2007.  Hewlett-Packard leads the PC market with over 13 million shipments 
and nearly a 20% share of the worldwide market.37 

•	 Computer	users	are	increasingly	looking	for	portability.		DisplaySearch	estimates	
that in 2008 more than 135 million laptop computers will be sold.  In the fourth 
quarter of 2007, the company estimated that more than 33 million laptop 
computers were sold, a 41 percent increase over a year earlier.38 
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Top Five U.S. PC Shipments by Vendor, Q1 2008

PC Shipments by Region and Form Factor
Region Form Factor 2007 2008* 2012*
USA Desktop & x86 Server 37.0 35.0 29.5
 Portables 30.0 35.9 61.6
 Total 67.0 70.8 91.1
Worldwide Desktop & x86 Server 161.1 164.7 190.3
 Portables 108.0 145.3 282.3
Total  269.1 310.0 472.5
*Projections 
Source: IDC 41

Worldwide PC Unit Shipments by Vendor
 Shipments (millions) Market Share (%)
Company 2004 2005 2006 2007 Q1 2008 2004 2005 2006 2007 Q1 2008
Hewlett-Packard 27.6 31.8 38.0 49.6 13.2 14.6 14.5 15.9 18.5 18.9
Dell 31.0 36.8 38.1 39.7 10.8 16.4 16.8 15.9 14.8 15.4
Acer 6.4 10.2 13.9 24.4 6.8 3.4 4.6 5.8 9.1 9.7
Lenovo 12.9 15.1 16.6 20.1 4.8 6.8 6.9 7.0 7.5 6.9
Toshiba n/a n/a 9.2 11.1 3.1 n/a n/a 3.8 4.2 4.4
Fujitsu/Fujitsu Siemens 7.1 8.3 n/a n/a n/a 3.8 3.8 n/a n/a n/a
Others 104.4 116.4 123.6 123.5 31.3 55.1 53.3 51.6 46.0 44.7
Total 189.5 218.5 239.4 218.8 56.6 100.0 100.0 100.0 100.0 100.0
Source: iSuppli 39

Source: IDC 40
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Cell Phones

The cell phone, a device conceived in the 1940s and first created in 1973 by Dr. 
Martin Cooper,42  has now become the fastest selling consumer electronics product 
in history.43   Far from being a simple communications device, the cell phone has 
become an all in one, handy, pocket-sized information technology providing Internet 
access, email, video streaming, and music.  
•	 Gartner	estimates	that	more	than	1.15	billion	cell	phones	were	sold	in	2007;	a	

15 percent increase over total unit sales from 2006’s 990.9 million.  Much of 
the growth was attributed to emerging markets in China and India, where many 
customers bought their first mobile device in 2007. 44

•	 The	leading	manufacturer	in	the	industry	remains	Nokia,	which	increased	its	
total market share from 34.8 percent in 2006 to 37.8 percent in 2007.  Some of 
that growth came at the expense of Motorola, which saw its market share drop 
from 21.1 percent to 14.3 percent in 2007. 45

•	 The	fourth	quarter	in	2007	saw	increases	in	millions	of	mobile	devices	sold;	Asia/
Pacific sold 112 million, Eastern Europe, Middle East and Africa region sold 
61.8 million, Japan sold a record 52.3 million, Latin America sold 38.8 million, 
North America sold 49 million and Western Europe sold 55 million.46

•	 The	Consumer	Electronics	Association	estimates	 that	2007	 saw	148	million	
portable communication devices shipped to U.S. dealers.  That is a growth of 
6.8 percent from 2006’s 138 million devices.  Because of a more saturated market 
and a softening U.S. economy, CEA is expecting growth of only 2.5 percent in 
2008, or 152 million units shipped. 47

•	 The	consumer	appetite	for	more	“bells	and	whistles”	on	mobile	devices	drove	the	
average unit price of a cell phone up to $140 in 2007.  This helped to increase 
total revenues to manufacturers 12 percent from $18.5 billion in 2006 to $20.7 
billion in 2007.  The trend is predicted to continue in 2008 with average unit 
cost rising to $143 dollars and total sales predicted to be $21.7 billion. 48

•	 In	 late	November	2007,	 the	number	of	 cell	 phone	 subscriptions	worldwide	
reached 3.3 billion, equal to one half of the world’s population.  However, that is 
not to suggest that half of the world’s population has a cell phone; 59 countries, 
most in Europe, have penetration rates in excess of 100 percent.49

•	 Despite	predictions	that	so-called	“ultra-low	cost	handsets”	(those	with	a	retail	
price of less than $20) would be most important in driving sales to first-time 
users, in fact new users in developing countries have tended to opt for upscale, 
full-feature mobile devices.50
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Worldwide Cell Phone Sales, 2005-Q1 2008
 Units Sold (millions) Market Share (%) 
  2005 2006 2007 Q1 2008 2005 2006 2007 Q1 2008
Nokia 265.0 344.2 435.5 115.2 32.6 34.7 34.8 35.5
Samsung 103.1 116.2 154.5 42.4 12.7 11.8 11.8 12.4
Motorola 144.5 208.8 164.3 29.9 17.8 21.1 21.1 18.4
Sony Ericsson 51.6 73.5 101.4 23.6 6.4 7.3 7.4 8.4
LG 54.2 61.7 78.6 22.1 6.7 6.3 6.3 6.2
Sagem n/a 4.4 n/a n/a n/a 1.5 n/a n/a
BenQ Mobile n/a 13.5 n/a n/a n/a 2.8 n/a n/a
Others 193.7 167.1 218.6 218.6 23.9 14.6 18.6 18.6
Total 812.0 989.4 1152.8 451.8 100.0 100.0 100.0 100.0
Source: Gartner51 

Worldwide Mobile Market Share, Q1 2008

Primary Reason for Switching 
to Cellular Carrier

 Percentage of Respondents
Primary reason for Choosing Carrier Oct.-Nov. 2006 Feb.-Mar. 2008
Better Coverage 27% 22%
Lower Prices 14% 19%
Family/Friends Suscribe to Carrier 13% 17%
Plan Features 9% 12%
Promotional Offer 8% 9%
Better Minute Level Plan 9% 7%
For a Specific Phone 4% 3%
Other Reason 16% 11%
Source: comScore 53

Source: Gartner52 
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Smartphones and PDAs

The dividing line between cell phones and Personal Digital Assistants (PDAs) is 
becoming increasingly thin.  Gartner defines a PDA as a data-centric handheld 
computer weighing less than one pound that is primarily designed for use with 
both hands.  Cell phones with computer-like capabilities are often referred to as 
“smartphones,” which allow for options such as web-browsing, music playback 
and digital photography.  Smartphones generally offer all the attributes of a PDA, 
but smartphones are voice-centric with data access as a secondary capability, and 
they are designed primarily for one-handed operation. 54  
•	 The	number	of	Blackberry	users	 surpassed	9	million	by	 the	end	of	2007,	55  

despite sporadic interruptions in service on the servers that forward corporate 
email.56   However, the shipment of “handheld devices,” defined as “devices [that] 
are pocket-sized, either pen or keypad-centric, and are capable of synchronizing 
with desktop or laptop computers,” declined precipitously in 2007.  The total 
number shipped worldwide came to just 3.0 million units, compared to 5.5 
million shipped in 2006.57  This dramatic market shift is likely attributable to 
the increasing popularity of smartphones.

•	 In	2007,	118	million	smartphones	were	shipped	worldwide;	a	53	percent	increase	
from 2006. They represented around 10 percent of the global market by units 
in 2007 and had an annual growth of 60 percent. 58 

•	 The	Consumer	Electronics	Association	 estimates	 20.7	million	 smartphones	
were shipped to U.S. dealers in 2007 and predicts that number will rise to 27.3 
million in 2008; a 32 percent increase. 59

•	 Smartphone	headlines	were	 dominated	 in	 2007	by	 the	 release	 of	 the	Apple	
iPhone.60   According to iSuppli, although most smartphone users spend 71.7 
percent of their time using the device for voice communications, iPhone owners 
use the device for that purpose only 46.5 percent of the time.  Conversely, iPhones 
are used 12.1 percent of the time for web browsing, while other smartphones 
are used only 2.4 percent for that purpose. 61

•	 According	to	Nielsen	Mobile	in	the	past	year,	the	number	of	American	women	
using smartphones more than doubled to 10.4 percent, which is growing 
faster than the number of men. In March 2008, 1 out of 3 women owned an 
iPhone.62 

•	 The	largest	market	in	the	world	for	smartphones	is	in	Asian	and	the	Pacific	Rim	
(47.9 million smartphones shipped to that region in 2007), followed by Europe, 
the Middle East, and Africa (45.9 million).63 

•	 The	operating	systems	run	by	smart	mobile	devices	include	those	from	Symbian,	
which	serves	65	percent	of	the	overall	market,	Microsoft	(12	percent),	and	RIM	
(10 percent). 64

•	 The	development	of	3G	networks,	which	provide	for	greater	bandwidth	and	
more capability than currently-deployed networks, is expected to transform and 
drive the market in new ways. 65
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