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Long-distance

networks have

unused capacity,

but analysts 

say that doesn't

add up to 

bandwidth glut.
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W hen the largest provider of high-
speed Internet service in the 
U. S. went bankrupt in Novem-

ber, it pulled the plug on more than
850,000 people who had used the ISP to
connect. The rest of Excite@Home’s 3.7
million customers had their service spared
after various cable companies agreed to
pay millions of dollars to Excite to keep
their own local subscribers online.

Excite@Home had tried to build a
business by providing both Internet con-
tent and the fiber-optic pipes to deliver it.
The company strung a fiber backbone
from coast to coast, provisioned it to move
data at 2.5 Gbit/s, and crowed about hav-
ing the capacity to deliver transmissions of
5 Gbit/s. That was in 1999. By the end of
2001, Excite had joined the growing list of
players who had suffered staggering losses
when the telecom bubble burst.

A number of competitive local ex-
change carriers (CLECs), such as Teligent
and Canada’s 360 Networks, also filed for
bankruptcy in 2001. Winstar Communi-
cations of New York was in bankruptcy
court in December, looking to sell off its
assets. Nortel reported a loss of more than
$19 billion in a single quarter and has laid
off 45,000 employees, almost half its work-
force. Equipment makers suffered too.
Lucent Technologies reported a loss of
$14.2 billion for fiscal year 2001, and
planned to have laid off half of its workers
by early 2002. JDS Uniphase reported a loss
of more than $50 billion in a year, then an-
other $1.2 billion in the next three months.

All this bad news has underlined a
question that’s been bandied about the in-
dustry since 1999: Did network capacity
grow at an unsustainable rate? Is “band-
width glut” to blame for the industry’s
woes?

The biggest cost of building a fiber-op-
tic network is laying the fiber. Securing
rights of way, getting the necessary per-
mits, and paying for workers and back-
hoes, all make digging a trench the most
expensive part of the process. So when car-
riers lay fiber, they tend to lay plenty. In
some places in the U.S. the long-distance
routes have as many as 800 fibers, only
some of them “lit” with transmitters, re-
ceivers, multiplexers, and amplifiers to car-
ry data traffic. In addition to the unlit
“dark fiber,”many companies also lay “dark
conduit,” empty pipes through which they
can pull new fiber in case it’s needed.

Industry leaders say the press and ana-
lysts who argue there is a bandwidth glut
are mistakenly basing the claim on the ex-
istence of dark fiber laid along long-haul
routes in anticipation of future use. Matt
Bross, chief technology officer at Williams
Communications, told attendees at the
National Fiber Optic Engineers Confer-
ence in Baltimore in July that saying there
is a bandwidth glut because so much opti-
cal fiber is unlit was like saying there’s a
microprocessor glut because so much
sand is lying around on beaches.

Tracey Vanik, technical director at the
market research firm RHK (South San
Francisco, California), agrees with his as-
sessment, dismissing talk of a “so-called
bandwidth glut… We don’t feel that is the
case at all,” she says. “When you lay fiber,
you lay infrastructure and you turn up the
fiber when you need it.”

“You’d have to be crazy not to put in

extra fiber when you can,” says Mark
Lutkowitz, vice president of optical net-
working research at Communications In-
dustry Researchers (CIR, Charlottesville,
Virginia). “There may be individual spots
here and there where a company overbuilt,
but in general there’s no glut.”

But Andrew Odlyzko, director of the
Digital Technology Center at the Universi-
ty of Minnesota and formerly of AT&T
Labs-Research, disagrees.

“There certainly is a huge glut in long-
distance routes,” he says. “I still don’t really
understand how they could have done it,
because it seems a real case of collective in-
sanity.”

The dimensions of the phenomenon
are hard to determine, because capacity
depends on more than how many fibers
are in the ground. Potential bandwidth is
an aggregate of the number of fibers, the
number of channels that can be carried on
each fiber through wavelength-division
multiplexing (WDM), and the bit rate at
which data is transmitted down those
channels. Much of the long-haul network
operates at either 2.5 or 10 Gbit/s, and the
maximum number of wavelengths most
systems put on a channel is 160, although
80 is more common.

In principle, Odlyzko says, if telecom
companies were to light up all their in-
stalled fiber with 80 channels at 10 Gbit/s,
the supply of bandwidth would outstrip
demand by as much as 20 or 30 times. Lay-
ing all that long-distance fiber meant ne-
glecting metropolitan-area networks,
Odlyzko argues.

“These buildouts would have made a
lot of sense if there had been no WDM.
But WDM showed up and made a lot of
this fiber unnecessary,” he says.

Christine Mulrooney, a senior analyst
and components engineer at CIR, esti-
mates that inter exchange carriers—com-
panies providing long-haul service—have
lit about half of their installed fiber, while
local exchange carriers, which provide
metropolitan area service, have about 30%
lit. She bases that on carriers’ reports to the
Federal Communications Commission,
although the data in question is not com-
pletely up to date. Mulrooney projects the
amount of lit fiber will grow 10% from
2001 to 2002, then 15% a year through
2006. That’s lower than the 18-19%
growth rates of previous years, but still
substantial, she says.
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“These buildouts would 
have made a lot of sense if
there had been no WDM.

But WDM showed up 
and made a lot of this 

fiber unnecessary.”
— Andrew Odlyzko  



Today, fiber installation is down. In Oc-
tober, Corning proposed shutting down its
fiber manufacturing plant in Deeside,
North Wales, citing a projected 10% drop
in optical-fiber sales for the year. Earlier,
the company had pushed back construc-
tion of a fiber plant in Oklahoma by 12 to
18 months, and slowed planned expansion
of another manufacturing facility in
North Carolina.

Speaking before Credit Suisse First
Boston’s Technology Conference in late
November, Corning President John W.
Loose said it may take a year and a half to
work through “a supply-led overcapaci-
ty… There is no denying that over-invest-
ment in certain segments has brought
about some short-term surplus,” he said.

But Loose said the long-term outlook
is much brighter, particularly when areas
other than long-haul are taken into ac-
count. Long-haul is only 15% of the North
American fiber market, and 35% of the
worldwide market. “The communications
revolution has just begun,” he said,“and as
with all revolutions, the path will not be
smooth.”

In fact, Vanik says, there are actually
fiber shortages in certain areas, such as the
metro market, as well as in parts of Europe
and Asia. And Stephen Montgomery, pres-
ident of market analysis firm Electroni-
Cast (San Mateo, California), says that
while there has been a slowdown in long-
haul markets, a big push is about due in
metro markets and in access markets,
which connect individual buildings to op-
tical networks. He expects fiber deploy-
ment in those areas to grow 10% in 2002.

In part, that’s because demand for
high-speed Internet service keeps grow-
ing. And now that many of the CLECs—
the start-ups that challenged the Baby Bell
telephone companies for business—have
in many cases fallen victim to the econo-
my, the Bells, as the incumbent local ex-
change carriers (ILECs), are poised to
move into the void. The economic slow-
down also gives the ILECs breathing room
to catch up with the technologies that have
been changing so quickly over the past few
years, Montgomery says.

“If anything,” he says, “this downturn
may be a blessing in disguise.”

One area that gives him hope is an ap-
parent pickup of interest in equipment for
coarse wavelength-division multiplexing.
Coarse WDM is a variant of the dense

At the end of 2000, North American carriers had deployed some 672,000 route-km of
fiber-optic cable in long-haul networks. At an average count of 52 fibers per cable, nearly
35 million km of fiber have been deployed, five times the amount just four years earlier.
(Source: KMI Research, www.kmiresearch.com.)

“The communications revolution has 
just begun, and as with all revolutions,

the path will not be smooth.”
— John W. Loose
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When Excite@Home, the largest provider of high-speed Internet service in the U. S.
went bankrupt in November, it pulled the plug on more than 850,000 people who had
used the ISP to connect.



WDM used in long-haul networks. It’s
best suited for very short-reach systems
that operate at 10 Gbit/s, usually within a
building or a carrier’s central office, cover-
ing distances of less than 300 m. If compa-
nies are interested in CWDM compo-
nents, Montgomery says, they must be
planning to install fiber in short stretches
where none now exists.

Lutkowitz also sees opportunity in the
slowdown.“In a lot of ways, this is good for
some of these companies, the established
big guys like Nortel and Lucent, because
they’ve come down to earth and they can
look at what they need to do,” he says.

He expects major long-distance carri-
ers, Sprint, AT&T, and Worldcom, to
weather the downturn, as well as estab-
lished equipment companies such as Cisco
and Ciena. And he’s optimistic about 
newer carriers Qwest Communications,
Level 3, and Williams. Smaller companies
may disappear as the market consolidates,
he says.

Richard Mack, general manager of
market researcher KMI Corp. (Newport,
Rhode Island) agrees. “I think there may
be a glut of carriers in some long-distance
markets,” he says. “I don’t think you’re go-
ing to see as many new carriers coming
along in the next five years as you have in
the last five years.”

Analysts place some of the blame for
the telecom downturn on the irrational ex-
uberance of investors with no real under-
standing of the market, who poured money
into communications and then pulled out
too fast when it dipped.

“The investment community… simply
couldn’t find enough telecom and Internet
companies to throw money at at the end of
the 1990s,” says Robert Rosenberg, presi-
dent of Insight Research Corp. (Parsippa-
ny, New Jersey). “It was just an orgy.”

That led to the launch of a lot of dot-
com startups without viable business
models. When they collapsed, Rosenberg
says, companies such as Teligent and Win-
star—that did have solid business plans
but that had focused on building infra-
structure instead of turning a profit—also
suffered.“The investors suddenly said, ‘We
no longer want you to build a national
footprint. We want you to have a profit
next week.’”

He still sees a lot of demand for band-
width. Out of 110 million homes in the
U.S., 50 million have a computer. Of those,

only 8.3 million had cable modems at the
end of 2001, and only 3.4 million had DSL
service. That leaves a sizable market for
high-speed Internet access untapped.

Insight estimates that U.S. Internet
traffic was approximately 1 Tbit/s at the
end of 2000, or 20 Pbit/s per day. Doubling
every year, the company projects that by
2006, Internet traffic in the U.S. alone will
exceed 1018 bits per day. The Phillips
Group (London, England), in a white pa-
per entitled “Challenging the Bandwidth
Glut Theory,” estimates that three applica-
tions—e-mail, instant messaging, and
streaming media—were using 1.8 Tbit/s
worldwide at the end of 2000, and that de-
mand for bandwidth from just those three
uses will reach 20.1 Tbit/s worldwide 
by 2003.

Minnesota’s Odlyzko thinks mistaken
ideas about how fast Internet traffic was
growing led to what he considers an over-

build in long-haul networks. “I see the
telecom crash as being caused by people
waking up to reality and seeing that what
they based their business plans on was un-
realistic,” he says.

A lot of people believed Internet traffic
was doubling about every three or four
months, a total annual growth rate of from
700-1500%. In fact, he says, for the past
four years, Internet traffic has been in-
creasing by about a tenth of that, by 70-
150% a year. That’s not to say such growth
rates have never been seen. Internet traffic
exploded in 1995 and 1996, Odlyzko says,
as the text-only Internet morphed into the
graphics-rich World Wide Web, more peo-
ple went online, and WDM was installed
to handle the rising demand.

According to a study Odlyzko per-
formed with Kerry Coffman of AT&T, In-
ternet traffic—which excludes voice and
private data networks—along U.S. Internet
backbones was 1 Tbyte/month in Decem-
ber 1990, and grew to 16.3 Tbyte/month by
December 1994. By the end of 1996, it had
jumped to 1,500 Tbyte/month, and in De-
cember 2000 the total was between 20,000
and 35,000 Tbyte/month.

On top of that, the U.S. voice network
was producing 53,000 Tbyte of traffic per
month, other public data networks carried
3,000 Tbyte/month, and private lines car-
ried 6,000 to 11,000 Tbyte/month.

Room for growth
Taking a page from the semiconductor in-
dustry, where Moore’s law has the number
of processors on a computer chip dou-
bling about every 18 months, Odlyzko
speculates that optical networks will grow
at a similar rate. Traffic should double
every year for the rest of the decade, with
technological improvements providing
needed capacity at a relatively small in-
crease in costs. In the long term, he sees
neither a bandwidth glut nor a bandwidth
shortage.

“I think we can predict progress in
technology, but it’s much harder to predict
what will happen in financial markets, and
it will be financial markets that determine
the course of things over the next couple
years,” he says.

While dismissing the notion of a glut,
analysts say there’s still plenty of room for
capacity to grow, even without the instal-
lation of new fiber. “On the dense wave-
length-division multiplexing side, we’re
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— Robert Rosenberg



not even close to exhausting the possibili-
ties,” says Lutkowitz. Most DWDM sys-
tems don’t use all the potential channels,
so if a carrier wants to add capacity, it can
simply plug a component card carrying
transceivers and multiplexers into an open
slot. That’s cheaper than attaching a whole
new system to a dark fiber, so analysts pre-
dict telecom companies will pack as many
channels as possible onto a fiber. They can
also tighten the channel spacing. While
many WDM channels are spaced at 100 or
50 GHz, Ciena is now producing systems
capable of 25-GHz spacing.

“They’re going to tighten as much as
they can in the C-band” from 1530 to 
1560 nm, says Mulrooney. “They haven’t
even exploited the L-band yet.” Some
companies are moving into the L-band,
from 1570 to 1610 nm, taking advantage
of advances in fiber amplifiers. And engi-
neers are developing equipment for the
shorter wavelength S-band, though ana-
lysts say that part of the spectrum will not
be exploited for a while.

Then there’s the data rate. Montgomery
says many carriers are in the process of
making the transition to 10 Gbit/s rates,
with 16 or 32 channels per fiber. He thinks
most will stick to that for a while. Metro
networks, which have barely been pene-
trated by WDM so far, are moving up from
rates of 622 Mbit/s to 2.5 Gbit/s.

The next step is a rate of 40 Gbit/s.
Montgomery says such systems could
show up within the year, but other analysts
see them further out. RHK predicts 
40 Gbit/s systems won’t start penetrating
until 2004, and CIR is saying 2005.
Lutkowitz says there’s even an outside
chance that 40 Gbit/s systems will never be
used, though most likely they will be. But
such systems are characterized by prob-
lems with chromatic dispersion and polar-
ization-mode dispersion, which distort
signals and shorten transmission distance,
and are worse in older fibers that weren’t
designed to deal with them.

The one area on which everyone agrees
is that the demand for bandwidth will

keep going up, and at pretty much the
same rate it has been. And even if the ca-
pacity to carry all those bits is too high in
some areas and too low in others, engi-
neers and telecom companies will keep
looking for ways to squeeze more data
through the world’s fiber-optic pipelines.
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