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Washington has often bedeviled captains 
of industry, as the telecom industry 
learned in its infancy.  Trans-Atlantic 

cable entrepreneur Cyrus Field’s brother Henry 
said of the time he and his brother spent lobbying 
Congress to match the British investment share 
(4 percent) in the first cable: “Those few weeks 
in Washington were worse than being among the 
icebergs off the coast of Newfoundland.  The 
Atlantic Cable has many a kink since, but never 
did it seem to be entangled in such a hopeless 
twist as when it got among the politicians.”

1

Regulation of various classes of telecom carriers 
indeed seems to be “entangled in such a hopeless 
twist.”  And some regulators realize that reform 
is needed to reverse this crisis.  FCC Chairman 
Michael Powell said last October: “Few are 
prospering.  Few are growing.  Few are spend-
ing.  Few are investing.  The status quo is certain 
death.”

2
  Confirming Powell’s view of industry 

woes, one analyst estimates that 2003 will see a 
15 percent reduction in total phone industry capi-
tal expenditures (“cap-ex”) (all telecom firms, not 
just local firms).

3

fair to win the video wars.  Yet the one player in 
the three-wire world most vulnerable, the wire-
line industry, remains in the eyes of regulators 
the giant behemoth from whom the remainder of 
the telecom world needs continued protection.  
Let’s take a closer look at each of the three wires 
in today’s telecom marketplace: broadband, nar-
rowband and mobile (both broadband and nar-
rowband).

The Broadband Wire: 
Cable and Satellite Surge; 
Telcos Struggle

A Snapshot of Today’s Telecom 
Market: The “3-Wire World”

The latest broadband deployment figures released 
by the FCC show roll-out slowing during the 
first half of 2002, more so for DSL than for cable 
modems; cable’s larger numerical base thus wid-
ened its lead over DSL.  Total broadband lines in 
service at mid-2002 rose to 16.2 million, up 27 
percent from 12.8 million at year-end-2001 and 
69 percent from mid-2001 (the FCC considers 
200 kilobit-per-second in one direction sufficient 
to qualify, which amounts to slightly faster than 
dial-up download speeds for web pages).  But the 
latest 27 percent jump is less than the 33 percent 
jump recorded in the latter half of 2001.

4

Of the 16.2 million lines, 14 million (86 percent) 
are for residential or small business, up 27 per-
cent from 11 million at year-end-2001.  Bi-direc-
tional broadband deployment rose 41 percent, 
from 7.4 to 10.4 million, with 8.7 million (84 
percent) serving residential or small business; the 
more rapid increase in two-way speeds suggests 
growing consumer preference for fatter upstream 
pipes.  Cable service rose 30 percent vis-à-vis 
year-end-2001, versus 36 percent in the latter half 
of 2001.  DSL rose 29 percent from year-end-
2001, a steep drop from the 47 percent increase 
it registered in the second half of 2001.  Overall, 
DSL added 1.2 million lines while cable added 
2.1 million; thus cable’s lead widened to 4 mil-

Wireline telephone carriers, even given the full 
regulatory relief they need from federal and state 
regulators, unlikely without federal pre-emption, 
are facing a cap-ex crisis. It will severely impede 
their ability to make the massive investment in 
local loop fiber needed to compete effectively 
against cable’s nearly-complete, all-digital, fiber-
to-the-curb infrastructure.  With their core voice 
business declining, losing access lines to broad-
band and traffic minutes to wireless and Internet 
e-mail, and with investors regarding telecom 
warily now that the Wild West days of the late 
1990s are over, wireline carriers will be hard 
pressed to match cable.  Wireless is on its way 
to become the voice of tomorrow, and cable bids 
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scribers by 2007 (29.7 million households), and 
its share of total cable revenues will grow from 
7 to 9 percent.

12
  The average monthly rate for 

satellite remains 7.7 percent higher than that for 
cable ($50.71 v. $47.08).

13

Further weakening satellite as a competitor to 
cable is the decision of the Justice Department 
and the FCC to block the DirecTV/EchoStar 
merger; the deal would have created a single 
nationwide carrier with ability to deliver local 
programming in all 210 markets nationwide; 
because some 5 million rural customers would 
thus be left with a single broadcast carrier, the 
government blocked the deal, despite the stronger 
competition the combined satellite entity would 
have provided for the nation’s 68.8 million cable 
customers.  DirecTV is currently “in play”—with 
several corporate suitors—but no merger that 
might result would create the satellite power-
house that EchoStar and DirecTV would have 
created.

The $66 billion cable has invested since pas-
sage of the Telecom Act has laid the ground for 
the long-awaited broadband “killer app”: video-
on-demand (VOD).  Already VOD has passed 7 
million households: Yankee Group projects 37 
million VOD households in 2006, generating 
$2.8 billion in cable revenues.

14
  Already offered 

in pay-per-view (pVOD) and monthly subscrip-
tion (sVOD) formats, VOD’s chief marketing 
obstacle is the two Hollywood studios (Disney 
and Viacom’s Paramount) that are refusing to 
provide access to their content libraries due to 
copyright concerns arising out of use of personal 
video recorders (PVRs—video recorders with 
intelligent capabilities that permit such functions 
as pausing live TV feed and specialized editing 
on PCs).

15
  PVRs already penetrate 2 percent 

of households, half the 4 percent rate for High-
Definition Television (HDTV), which has been 
around several years longer.

16

lion—9.2 versus 5.2 million.  This leaves 1.8 mil-
lion for satellite broadband.  The market shares of 
the three wires are now 57 percent for cable, 32 
percent for DSL and 11 percent for satellite.

5

There is at least one report that broadband 
deployment pace picked up in late 2002, to 
100,000 households per week, which would add 5 
million households in 2003.  If true, such demand 
is partly driven by popular websites whose users 
want speed: ESPN.com says that 85 percent of 
those accessing its site do so over a broadband 
link.

6

Rural and low-income areas continue to sign on: 
50 percent of rural areas now have broadband 
access, up from 37 percent at year-end-2001 
(urban went from 98 to 99 percent); 69 percent of 
zip codes with bottom-decile income levels now 
have access, compared to 59 percent at year-end-
2001 (top-decile zip code coverage went from 96 
to 98 percent).

7
  The “digital divide” continues to 

narrow.

Cable’s nationwide upgrade to 750 MHz (125 
channels) digital plant is now 85 percent com-
plete.

8
  The industry is flexing its market muscle: 

Since 1996, while wireless rates have fallen 
32 percent and long distance rates 25 percent, 
cable rates have risen 45 percent.  The year 2002 
marked a cable milestone: For the first time 
cable’s audience share topped broadcast televi-
sion’s share.

9

Satellite has emerged as a major niche broadcast 
player, with 21.1 million subscribing households 
compared to cable’s 68.8 million at mid-2002.

10
  

But cable’s march toward video dominance 
continues.  Although Direct Broadcast Satellite 
(DBS) grew far faster than wireline cable, its 18 
million household subscriber base is less than the 
20 million households served by digital cable, 
and digital cable (unlike analog) is growing faster 
than satellite.

11
  Prudential Securities forecasts 

that digital cable will reach 42 percent of sub-
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One factor that may slow VOD penetration is the 
growth of “snail mail” DVD rental from online 
providers.  Shipped in lots of one thousand, 
the per-DVD snail-mail cost is 37 cents; one 
network expert pegs the cost of transmitting a 
movie over the network at $20.   The new popular 
major movie formats require some 8 to 9 giga-
bytes; even at the top-end 2 megabit-per-second 
cable download speeds typically seen today, this 
means 8 hours and 45 minutes for an 8 gigabyte 
(64 gigabit) file.  Estimates of snail-mail DVD 
demand place total daily shipped capacity of sales 
and rentals above currently daily Internet capac-
ity.

17

Cable has made a seismic shift in prior policy on 
third-party access to its networks.  Yahoo!, Amer-
ica Online, EarthLink and Microsoft plan to offer 
broadband over cable.  Adding providers may 
spur significant broadband penetration; Yahoo’s 
customer base for fee-based services jumped from 
375,000 in 2001 to 2.2 million by year-end-2002; 
and while fee services include dial-up, broadband 
is supplanting slower connections.

18
  And cable 

broadband is targeting business as well: The new 
data standard for cable (DOCSIS 2.0—Data-
Over-Cable-System-Interface-Standard version 2) 
permits symmetrical 30 Mb/s service.

19
  Pruden-

tial sees cable high-speed data (HSD) revenues 
more than trebling from 2002’s $4 billion to $13 
billion in 2007, with homes served by cable-pro-
vided HSD more than doubling, from 16 to 34 
percent; HSD is the highest-return new service.

20

Fiber-To-The-Home (FTTH) systems have grown 
slowly.  By early 2002 only 400 homes were 
served by incumbent local exchange carriers 
with fiber; Competitive Local Exchange Carriers 
(CLECs) had already run fiber to 26,000 homes 
by then.  Corning estimated then that only one 
percent of central offices serving 5 percent of 
households were profitable for deployment of 
FTTH under current FCC rules, but that abolition 
of UNE-P rules would make FTTH cost-proven 
in 8 percent of central offices serving 31 percent 
of households.

21

While cable has gone 85 percent digital with its 
$66 billion post-Telecom Act investment, telcos 
have invested $150 billion in the same period, 
of which most went to maintain legacy network 
equipment.  For 1998-2002 the industry’s $75 
billion capital expenditures pushed debt up 60 
percent.  Much Bell investment is tied up by 
SONET (Synchronous Optical Network) invest-
ment: For 1998-2001 Verizon’s cap-ex was $48 
billion out of $53 billion cash flow, with 70 per-
cent of cap-ex poured into legacy SONET equip-
ment.

22

Telephone service marked its 125
th
 anniversary 

in January 2003, and until 2000 there had been 
only a single year (during the Great Depression) 
when access lines had declined.  They have now 
seen their line total decline in 2002 for the third 
consecutive year.  At mid-2002 total local access 
lines stood at 167 million, 11 percent fewer than 
the 188 million peak.  Access line loss means 
revenues lost—and competitors are picking off 
the profitable customers; Verizon estimates that 
a one percent residential access line decline 
translates into nearly $1.4 billion lost revenues.

23
  

Final 2002 industry access line figures are not 
yet available, but line losses for the Bells will be 
lower.  Second lines have margins around 70 per-
cent (as does Frame Relay, the packet-switched 
business service), far higher than margins real-
ized from new Bell offerings.

24
  Reflecting the 

adverse financial and regulatory environment, 
current telco cap-ex is running well below the 20 
percent of revenues for wireless cap-ex.

25

The 21 million Bell drop matches almost exactly 
the 21.6 million access lines owned by CLECs 
(an 11.4 percent market share), but a few million 
of the telco access line fall-off is attributable to 
customers dropping dial-up access when convert-

The Wireline Loop: 
Will New Business Bloom 
Before the Core Implodes?
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ing their voice lines to high-speed Digital Sub-
scriber Line (DSL) service.

26
 For the foreseeable 

future DSL is the Bells’ only hope, with higher 
bandwidth VDSL (Very high-bit-rate DSL) 
offering 13 Mb/s at 4,000 feet, 26 Mb/s at 2,000 
and 52 Mb/s at 1,000; Qwest (through its US 
West subsidiary) is the only local carrier to offer 
VDSL, with 50,000 customers, in Colorado and 
Arizona; its VDSL service, however, does not top 
the 7 Mb/s mark that DSL can hit up to 12,000 
feet.  One of the few FTTH offerings, from Texas 
provider Grande Communications, runs at only 
2.5 Mb/s, despite much-greater theoretical capa-
bility.

27

The deteriorating market position of the Bells has 
been obscured in no small part by improvements 
in free cash flow produced largely by reducing 
capital expenditures; Prudential estimates that 
2003 will see a further 6 percent reduction in Bell 
firm cap-ex, on top of a 36 percent reduction in 
2002.

28
  Thus, Verizon reported $7.8 billion “free 

cash flow” improvement for 2002 over 2001, 
but $5.4 billion (69 percent) was due to reduced 
cap-ex (“operating cash flow” excludes cap-ex).

29
  

The Bell companies aim for $19 billion cap-ex in 
2003, a target 10 percent lower than their com-
bined figure for 1995, the last year governed by 
the regulatory rules that prevailed prior to the 
rules adopted by the FCC after passage of the 
1996 Telecom Act.

30

While telco investment is sucked up by legacy 
equipment, cable is winning the broadband Inter-
net race, with two-thirds of subscribers choosing 
cable modem over DSL service.  Verizon has 
signed up 5 percent of its 30 million wireline cus-
tomers, compared to 18 percent for Cox, 14 per-
cent for Comcast and 13 percent for AT&T as to 
their respective bases (these are 2002 pre-merger 
figures for AT&T and Comcast).  According to 
Verizon, 75 percent of DSL sign-ups cancel their 
dial-up second line.

31

The telephony side looks no prettier.  Their wire-
line customer base is eroding: Bells take a 60 
percent revenue hit when they lose a customer to 
a wholesaler who uses UNE-P (unbundled net-
work element platform).

32
  Nationwide UNE-P 

discounts average 46.5 percent, with New York at 
75 percent.

33
  Bell company competitive vulnera-

bility is compounded by customer concentration: 
13 percent of Bell central offices serve 54 percent 
of business and 44 percent of residential lines; by 
spring 2002 CLECs had co-located equipment in 
35 percent of central offices serving 61 percent of 
lines in the top 25 metropolitan areas.

34
  Incum-

bent access line concentration radically increases 
their core revenue vulnerability to competitive 
entry.  

Nor can cable companies, once derided by telco 
marketers (“Do you want phone service that 
goes down whenever it rains?”), be ignored in 
telephony.  The latest figures show 2.6 million 
cable customers taking cable’s telephone ser-
vice as well; this represented 12 percent of total 
(CLEC) telephone lines (the FCC counts cable 
lines as part of the CLEC total).

35
  One factor in 

cable’s inroads: Cox charges 30 percent less than 
its telco competitors.  Customers are gravitating 
towards “triple play” service—packaging tele-
phone, cable video and Internet data services in a 
single carrier.  And cable is addressing one of its 
major telephony shortcomings: dependence upon 
electric power supplied by the electric utility; an 
emerging cable standard will enable power sup-
port from cable head-end, matching telco central 
office capability.

36

After two years Cox and AT&T are winning 25 
percent penetration shares in Bell markets.  While 
the Bells are winning comparable shares in long 
distance markets, they are not making money.  
Verizon has tripled its LD customers since year-
end-1999, going from 3.1 to 9 million; but LD 
revenues actually slightly declined, from $3.2 to 
$3.1 billion.  And LD’s 3:1 price elasticity pre-
cludes raising prices to gain revenue, while price-
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inelastic local service is protected by regulators 
against increases.

37
  SBC alone projects a loss of 

7 million local exchange customers in 2003.
38

 

True, cable’s current 2.6 million household pen-
etration level for telephony is a minuscule frac-
tion of the nation’s 107 million households.  But 
Yankee Group projects 14.25 million cable tele-
phony households by 2007, a share that will no 
doubt be weighted heavily towards demographi-
cally elite segments.

39

Not that all is golden for long distance carriers.  
WorldCom languishes in bankruptcy proceedings, 
while Sprint’s management literally implodes.  
And the news is no better at AT&T: Its core 
long distance business revenues fell 20 percent 
in 2002, partly due to Bell company inroads; 
AT&T’s 50 million long distance customers are 
25 times its local share (WorldCom’s 20 million 
long distance base is less than eight times its 2.7 
million local share).

40
  With the Bells in 35 states 

already and likely to be in all within a year, fur-
ther erosion is certain.  And like their local rivals, 
long distance carriers are highly vulnerable to 
customer concentration, with 7 percent of LD 
customers providing 40 percent of firm profits 
and one-third yielding 70 percent.

 41
  And since 

2001, Bell company regulatory approvals to enter 
long distance outside their home regions have 
gone from 10 states to 35, with 50 possible by 
year-end 2003. 

But AT&T projects that by year-end-2004 it will 
have 8 to 10 million local customers.  UBS War-
burg estimates that non-Bells will take 20 percent 
of Bell retail lines by year-end-2004.  Worse for 
the Bells, Warburg’s analysis concludes that the 
Bells must add four or five new long distance 
customers for each local line lost.

42

Both local and long distance carriers face another 
problem: narrowband traffic cannibalization by 
lower-margin applications.  E-mail is now an 
increasingly popular substitute for many non-

time-sensitive voice calls.  The number of e-mail 
“boxes” grew from 100 million in 1995 to nearly 
900 million by year-end-2000, roughly half of 
them located in the United States (surely well 
over the billion mark today).

43
  This figure is 

some 2-1/2 times the number of domestic local 
access lines.

The Coming Wireless 
Whirlwind: Narrowband 
Nirvana, Broadband Balkans
Already 3 to 5 percent of wireless users have 
junked their landline connection.

44
  A year-old 

Gallup poll showed that 18 percent of cellphone 
users consider their wireless phone their primary 
instrument.

45
  The shift of voice usage from wire 

to wireless is certain to continue, with wireless 
accounting for perhaps half of all calls by 2006.

46
  

Most ominously for wireline voice: By one esti-
mate the 14-20 year age cohort will comprise 
half of cellphone users in the United States by 
year-end-2003 (there are currently 140 million 
domestic cellphone users).

47
  This younger set, 

famously habituated to carrying their “cells” 
about like an extra appendage, considers a land-
line phone as useful as a prehensile tail.

The 21
st
 century telecom world of voice traffic is 

increasingly driven by wireless offerings.  One 
cellular carrier offers 10,000 minutes for $55 per 
month, this for a population whose estimated 
average monthly use of wireless plus wireline is 
30  hours, or less than one-fifth a 10,000-minute 
monthly flat rate limit.  The average cellphone 
user consumes 541 of the 1,359 minutes per 
month provided under the average cellular ser-
vice plan.  Wireless per-minute rates averaged 
12 cents in 3Q02, a decline of nearly 18 percent 
from 3Q01’s 14.6 cents.

48
  Pricing plans have 

led to longer calls: local call length, which actu-
ally shrank 2 percent between 1990 and 1995, 
increased 9 percent from 1995-2000, and then 6 
percent in 2001.

49
  Annual declines in long dis-
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tance wireline minutes-of-use (LD MOU) have 
crossed the 10 percent threshold; Yankee Group 
projects that LD MOU will decline 45 percent 
between 2000 and 2006.

50
  By comparison, the 

four hours per week spent online by the typical 
Internet user—a number broadband diffusion is 
expected to boost—equates to about 16 hours per 
month.  So folks still spend more time chatting 
than messaging, at least, for the time being.

51

Mid-2002 wireless metrics show an industry 
whose sunken investment has reached $118 bil-
lion.  Its nearly 140 million users pay an aver-
age of $47.42 per month (in 1998 the average 
monthly rate was at an historical industry low of 
$39.88).  Billable minutes have exploded since 
1998, jumping nearly sixfold.  Seven out of eight 
customers use digital wireless service.

52
  But the 

market is crowded, with some six nationwide net-
works, and the effects are showing: revenues per 
user are now declining one to 2 percent annually, 
and in 3Q02 per-minute charges were 12 cents, 
down 18 percent year-over-year from 3Q01.

53

Wireless broadband is off to a slower start, but 
“Wi-Fi” (Wireless Fidelity) brought 11 megabit-
per-second short-range connectivity to a grow-
ing set of business and residential users; in 2002 
an estimated 7 million Wi-Fi access points were 
installed.

54
  By late 2002 there were 2 million 

North Americans that used Wi-Fi for Internet 
access.

55
  The long-heralded 3G wireless broad-

band, whose real-life speeds today are a lowly 
few hundred kilobits-per-second rather than the 
megabit speeds promised, continues to lag: AT&T 
recently cut back its plan to deploy 3G in 13 
cities by mid-2004, in partnership with Japan’s 
DoCoMo; instead it now plans to serve only 
four.

56

Two recent wireless broadband developments 
might be promising: EvDO (Evolution Data 
Only) would offer connection speeds 10 times 
that for 56 kb/s modems, and greater range than 
Wi-Fi; phone companies are testing it.

57
  And at 

the Super Bowl, ABC’s broadcast feed included 
a line-of-sight wireless uncompressed HDTV 
signal, sent from a hilltop antenna at 1.45 gigabits 
per second in the 71-76 GHz frequency band; it 
was the commercial debut of service in this band, 
for which the FCC has yet to adopt rules.

58

The potential of wireless data is much in dis-
pute—understandable in light of the hype during 
the Internet boom.  MIT Media Lab founder 
Nicholas Negroponte, one of the original “dig-
erati” mavens, notes that Wi-Fi is “viral”—it 
spreads by individual small segments that col-
lectively grow into a fully connected “mesh” 
network, and occupies unlicensed spectrum (i.e., 
does not require regulatory approval to operate 
radio frequencies).  Wi-Fi can reach 20 kilome-
ters with directional antennas that boost signal 
strength, a capability usable only in rural areas, 
as higher power cannot be used in urban areas 
where frequency re-use is paramount.  Five years 
ago installing a wireless LAN cost $2,000 per 
base station and $500 per device; now the corre-
sponding figures are $120 and $50.

59

Conclusion: 
Waiting for Missile Mail?

On June 8, 1959 a Navy submarine launched a 
cruise missile carrying 3,000 letters.  An official 
breathlessly predicted: “Before man reaches the 
moon, mail will be delivered within hours from 
New York to California, to Britain, to India or 
Australia by guided missiles.”

60
  We are still wait-

ing.  Will we have to wait as long for regulators 
to wake up to the emerging three-wire world of 
telecommunications?   

Today’s status quo—the product of the Clin-
ton-era FCC’s rules, aptly described by telecom 
maven Peter Huber as “Hillary-care for the 
telecom industry”—is financially lethal for the 
future of wireline telecom.  A cable industry sub-
stantially stronger than a fading telecom industry 
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will not produce the healthy three-wire world the 
country needs.  On February 20 a 3-2 majority 
at the FCC, including one Republican, voted a 
draft plan to continue incumbent network access 
discounts while granting limited broadband relief, 
handing Chairman Powell a policy defeat.  If 
not revised, the order (to be covered in a future 
issue after the final text is released) would place 
incumbent infrastructure deployment in effective 
receivership to state PUCs living in 1970.  Mis-
sile mail may eventually come to the consumer’s 
rescue—with luck, by 2070.

Alas, it can be said of too many of America’s 
telecom regulators, especially at the state level, 
what was said of the 18

th
 century French Bourbon 

monarchs: “They have learned nothing, and for-
gotten nothing.”
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http://www.washingtonpost.com/wp-dyn/articles/A38106-2003Feb6.html
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[ET CETERA]
“Reach Out and Touch Someone” Goes Global.  
Figures published by the International Telecommu-
nication Union (ITU) for 1995 – 2001 show global 
landline growth of better than 7 percent per annum, 
with phones rising from 689 million to slightly over 
one billion; cellular grew even faster, rising from 
140 million to 940 million.

E-Checking Going Mainstream?  Jupiter Media 
Matrix Group counts 16 million households using 
the Internet for online banking in 2001, and fore-
casts 43 million will do so in 2006.  Jupiter further 
claims that 22 percent of households (about 23.5 
million) have already given up writing checks, 
which suggests that some households have stopped 
writing checks but are not banking online.

61
  Mat-

tresses anyone?

Surf the Friendly Skies.  Lufthansa began on January 
15, 2003 a three-month trial on its Frankfurt/Wash-
ington route for fast Internet access using Boeing’s 
“Connexion” service, at rates of $25 to $35.  The 
service is the first broadband access offered in the 
air, and has attracted the interest of major European 
carriers.

62

Down Under’s Miss Manners Takes on Mobile-
Mania.  Cell phone etiquette in Australia is appar-
ently no better than elsewhere in the developed 
world.  With 12.5 million Aussies owning mobiles 
(some 66% of Oz’s 19 million) the situation is a 
veritable epidemic.  One Spanish priest, enraged 
at mobile rings during Mass, installed an electronic 
jammer, despite it being illegal in Australia to own 
one.

63

China’s Cyber-Constabulary Rules.  China is doing 
an increasing better job of policing Internet access.  
A force of 30,000 – 40,000 cyber-cops arrest users 
who visit forbidden websites—estimated at up to 
one-tenth of all sites—or send e-mails deemed 
subversive; recently, China blocked web-caching 
on Google.

64

Uncle Sam a Net Nanny, Too?  The Bush Admin-
istration reportedly plans to set up a centralized 
operations center to monitor Net usage closely, as 
part of its cyber-security initiative to be released in 
final form in 2003.

65

Teen Telecom Entrepreneur.   A 17-year old Dutch 
schoolboy has made more than  one million euros 
since 1998, running a three-person firm whose 
website calculates the cheapest way for Dutch and 
Belgian subscribers to make calls.

66

Glitzy Name for a Mega-Glitch: “Sapphire.”  A 
destructive Internet “worm” (differs from “virus” 
in that viruses are programs that self-replicate, 
whereas worms do not), dubbed “Sapphire,” 
revealed greater inter-network vulnerabilities than 
previously thought existed, shutting down ATM 
machines, Continental Airlines reservations and 
911 systems, among others.  Some experts believe 
too many critical systems are being connected to 
the public Internet.

67
  Sapphire spread globally in 10 

minutes, the fastest worm ever; 55 million machines 
were attacked within 3 minutes, as computers hit 
doubled every 8.5 seconds.

68
 

Asian Broadband Boom.  South Korea, aided by 
a concentration of 40 percent of its population in 
urban high-rises, has attained 58 percent household 
broadband penetration.  China registered 3 million 
DSL customers in January, triple the June 2002 
total—the world’s fastest growth.  Japanese house-
hold DSL penetration is 6 million after 4 years; 
Yankee Group projects up to 12 million by 2004.

69
  

(In 2000 Japan had 46.8 million households, 124.9 
million population.

70
)

Emerging Punishment Tool.  But perhaps the clear-
est sign that the Internet is permeating modern 
American life is that 37 percent of parents have 
now punished their offspring by denying them 
Internet access; this still trails TV, at 46 percent.  
Students have noticed the labor-saving potential 
of the new medium, enhancing its value: A Yale 
junior said that for “real information” he preferred 
the library, but when “too lazy to go to the library, 
you can find it from Google.”

71
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