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Building a 21* Century Broadband Superhighway
A CONCRETE BUILD-OUT PLAN TO BRING HIGH-SPEED FIBER
CONNECTIONS TO EVERY COMMUNITY

By Benjamin Lennett and Sascha Meinrath*

U.S. technological leadership is in a state of decline.
Once the unequivocal frontrunner in information tech-
nology and telecommunications, the U.S. has fallen
from 1st to between 15th and 21st in the world in
terms of broadband access, adoption, speeds and
prices. The most recent data from OECD (through
June 2008) underscores the fact that the U.S. broad-
band penetration ranking remains stagnant. Such a
dramatic decline has prompted calls for a “broadband
Apollo project,” a nation-wide initiative to build ad-
vanced fiber-optic communications infrastructure to
connect every community, constituency, and interested
individual in the country.

Although members of Congress and the incoming
Obama administration have all expressed interest in a
national effort to promote universal broadband, the
discussion thus far has lacked a coherent means to cor-
rect the current market failures and keep pace as other
nations have race ahead. Critical questions remain un-
answered; namely, what will a government investment
look like and how will it create a more open, competi-
tive, affordable, universally accessible high-speed
communications network, and avoid reinforcing the
deficiencies that have lead to our current woeful inter-
national standing?

A great deal of the discussion on improving broadband
access in the U.S. has focused on last-mile issues, con-
necting the residences and businesses in a local
community. While this remains a difficult challenge
in many areas, particularly low-income and rural
communities, another key obstacle to universal high-
speed broadband access is the connection of those last-
mile networks to the Internet backbone. No commu-
nity or network is an island. Increasingly access to the
high-speed middle-mile links that carry Internet traffic
to the backbone, and the escalating costs associated

with transporting traffic among networks, have be-
come fundamental barriers to spreading connectivity,
promoting broadband competition, improving speeds
and lowering prices.

Broadband has become the essential input good for an
increasing number of sectors of the economy and the
society as a whole. We can no longer view broadband
and the telecommunication infrastructures that facili-
tate high-speed connectivity as a luxury, but realize
their import as a mission critical infrastructure. This
requires a long-term approach, with sustained policy
initiatives and government investment.

Much as the construction of the interstate highway
system linked the country with a network of high-
speed highways and transformed transportation and
commerce in the 1950s, by leveraging this same trans-
portation infrastructure we can construct a public
access high-speed fiber highway system to transform
and democratize broadband and advanced telecommu-
nications. In 2009, Congress will develop a five-year
reauthorization of the omnibus transportation bill to
fund capital improvements and maintenance of the
national transportation grid.> This transportation bill
creates an opportunity to leverage federal spending on
traditional infrastructure (roads, bridges and possibly
railways) by earmarking $1.2 to $3.6 billion to man-
date and fund the build-out of open access, fiber-optic
infrastructures into the construction, resurfacing and
upgrading of our nation’s highway system. Integrating
the installation of high-capacity, dark fiber bundles
into all Federal-aid and direct Federal highway pro-
jects offers the most cost-effective means to bring
high-speed fiber connectivity to nearly every commu-
nity in the nation and create a nationwide fiber
infrastructure of unrivaled capacity.
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The Challenge

Broadband is the highway of the 21*' century for small
towns and rural communities; the vital connection to
the broader nation and increasingly the global econ-
omy. Rural communities across the country continue
to have little or no access to broadband, with many
residents and businesses still relying upon dial-up mo-
dems as their primary connection to the Internet. These
communities are often still reliant upon antiquated,
copper telephone infrastructures, which often lack the
capabilities to deliver high-speed, broadband access.

The lack of middle-mile infrastructure is a consider-
able problem for existing rural ISPs and a formidable
obstacle to building sustainable rural broadband net-
works. The telecom industry spent billions installing
redundant long-haul fiber strands to connect large cit-
ies in the 1990s, but left many communities in between
unconnected.® The typical rural ISP is 91 miles from
its primary backbone Internet connection and faces
considerable costs to transport traffic to and from the
backbone.’

Although prices per megabit have come down in some
instances, total capacity costs are increasing much
faster than the razor thin profit margins of many rural
ILECs and ISPs. As network usage increases, small
rural broadband providers are buying more and more
capacity to handle the increased traffic. A National
Exchange Carrier Association (NECA) report found
that this “increased IP traffic will exacerbate, rather
than ameliorate” the difficulties of these networks
since “existing revenue shortfalls are multiplied as the
scale of operations increases.” NECA’s sobering con-
clusion underscores the necessity for an intervention:
“high-speed Internet service may not be sustainable in
many rural areas based on pure economics.”

Middle-mile connectivity challenges are not just iso-
lated to rural areas. Control of key interconnection
and peering points in major cities has become increas-
ingly consolidated, often leading to monopoly or
duopoly markets. This has created bottlenecks and
limited options for competing ISPs, keeping transport
prices much higher in the U.S. compared with many
European and Asian countries where bandwidth costs
have plummeted. The problem has implications not
just for the wired world but also increasingly for next-
generation “4G” cellular data systems, WiMax and
Wi-Fi networks. Wireless providers such as T-mobile
and Sprint-Nextel, who lack their own wireline infra-
structure, often must utilize backhaul and middle-mile
links that are controlled by their main competitors,
AT&T and Verizon.® The 2007 merger of AT&T and

BellSouth has consolidated the ownership of much of
the backbone into three major players. Currently,
there are no regulations on backbone transport costs
and the competitive conditions imposed on the AT&T
and BellSouth merger are set to expire in 2009 adding
even further uncertainty into the broadband service
provision market.’

Without a substantial investment to bring adequate
fiber connectivity to rural communities, an increase in
the number of interconnection points and routes, and
improved competition in the middle-mile, the U.S.
broadband market and the sectors of the economy that
rely upon it will continue to lag behind other industri-
alized nations. Competitive broadband networks will
hit a wall in terms of speed and pricing as the capacity
costs associated with increased traffic to the backbone
will grow faster than profits, forcing prices higher and
limiting competition. The current nationwide eco-
nomic decline is likely to further diminish private
investment in telecommunications infrastructure,
thereby creating conditions that increase the digital
divide, inhibit competition, lessen our ability to gain
parity with other advanced nations, and further hamper
economic recovery and expansion. This financial fall-
out will impact not just the technology sector, but all
sectors of the economy that benefit and rely upon
high-speed communications. Such a daunting chal-
lenge requires a new approach and a bold plan.

The Solution

As economic growth and success becomes increas-
ingly linked to technological advancement, prosperity
will migrate to those countries willing to make the
necessary investments to support 21st Century econo-
mies. The 21" Century Broadband Superhighway
initiative would fund and mandate the installation of
high-capacity, dark fiber bundles along all federally-
subsidized and direct federal highway projects, thus
creating over time a fully interconnected, public access
fiber infrastructure to bring high-speed connectivity to
every community served by these highways. This “fi-
ber to the community” approach would provide the
essential wholesale fiber links necessary to facilitate
high-speed broadband deployment by incumbents as
well as new broadband providers.

The National Highway System (NHS) comprises of
approximately 163,000 miles (262,000 kilometers) of
roadway, including the Interstate Highway System
(46,837 miles) and significant rural and urban roads
serving major population centers, international border
crossings, intermodal travel facilities, and major travel
destinations.? The NHS reaches nearly every part of
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the country. Nearly 90 percent of the U.S. popatati fiber? Thus, it is both expedient and significantly
lives within 5 miles (8 km) of an NHS roadway, ascheaper to install conduit and fiber while a roagiis
does nearly all of the urban areas with a populatib already being substantially repaired, reconstructed
more than 50,000 and 93 percent of urban areasawithbuilt. Installing conduit and fiber in open tremsh
population of between 5,000 and 50,0Thus, inte- during road construction, costs between $10,000 and
grating the deployment of fiber in the building and$30,000 per milé® Low-end construction costs for
repairing of federal and federally subsidized higges highways are around $3 million per lane, per mile, al
and roads offers a cost-effective and sustainabnme though they can be substantially higher depending
to bring robust fiber connections to nearly evesyne  upon the are&. Thus, adding fiber would increase
munity in the U.S. highway construction costs by as little as 1 peroen
average.
The 2009 Omnibus transportation bill is expecteldgo
a multi-hundred billion dollar allocation over adiv The 2005 Safe, Accountable, Flexible, Efficient
year time-frame, funding major surface transportatiod ransportation Act (SAFETEA-LU) provided guaran-
projects in numerous Congressional districts as aell teed funding for highways, highway safety, and fubl
general funding to maintain, expand, and improve th&ansportation totaling $244.1 billign. This included
country's transportation infrastructure, includimigh-  the authorization of $193 billion to the Federal-ai
ways and roads in the NHS. Extending funding tdighway program (funded from Highway Trust Fund
mandate and deploy conduit and fiber along Federalteceipts) and $24 billion in earmarks for 6,371 sgec
aid and direct Federal highway construction andrres projects® SAFETEA is set to expire in 2009 and
facing projects would create, over the life of theCongress will need to pass a new transportatidrinbil
transportation bill, substantial new options fotein ~ order to reauthorize the Federal-aid highway pnogra
connecting  broadband  networks,  decreasinghis provides an enormous opportunity to beginsa sy
bottlenecks, increasing competition, and spurring tgematic effort to build and upgrade a nationwide
new generation of broadband entrepreneurship. broadband infrastructure.

In FY 2007, nearly 24,000 miles of Federal-aid high-
ways and roads or approximately 15 percent of the
NHS system was newly constructed, reconstructed,
upgraded, restored/rehabilitated, and resurfatdds-

ing this as a baseline, a conservative estimated(gbn
and fiber costs = $30,000 per mile) of the coduafl-

ing and mandating the installation of fiber over the
five-year span of the transportation bill is approx
mately $3.6 billion to install 120,000 miles of coitdu
and fiber. Assuming the baseline is much lower and
just 5 percent of the system, the cost would be ap-
proximately $1.2 billion to install over 40,000 miles
conduit and fiber.

The Benefits

Source — Federal Highway Administration
Increase high-speed broadband access across

Federal highway regulations already strongly encouthe nation. The fiber build-out will provide the neces-
age the accommodation of utility facilities along thesary middle-mile and backbone connections to
existing right-of-way of highway projectS. Addition-  facilitate high-speed connectivity in communities
ally, current highway funding can be utilized tdset  across the country. This proposal would reduce-bar
the cost of accommodating a utility, including tlestc  ers to market entry by lowering build-out costs #or
of buried “utility tunnels” to accommodate telecom-multitude of service providers. This would benefiee
munication lines: ryone from private industry to rural telephone

cooperatives and municipalities seeking to provide
The Federal Highway Administration (FHA) estimatestheir communities with advanced telecommunication
that 90 percent of the cost of deploying fiber ublic  services, such as IPTV and high-quality voice and
rights of way along roadways is associated with- digvideo telephony. The infrastructure would also-dra
ging up and repairing the road to install the iirie matically improve the reach and capacity of wireless
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