Broadband 101

A handy guide to the basics of broadband terminology and
technology for policymakers and concerned citizens.

Basic Terminology
• Bits are the base unit of information in
computing. Network speeds are usually
measured in “bits per second”
• 1 Kilobit (Kbps) = 1,000 bits transferred per
second (bps) Dial-up connections are 56 Kbps
• 1 Megabit (Mbps) = 1,000,000 bps; about
30 seconds to download an MP3 song
• 1 Gigabit (Gbps) = 1,000,000,000 bps;
about 10 seconds to download an HD movie
• Bytes are the base unit for ﬁle size and used in
computing monthly caps
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• FCC Deﬁnition for “basic broadband” is
4 Mbps downstream; 1 Mbps upstream;
users can perform basic tasks but many argue
this deﬁnition sets the bar too low
• “Download” is the speed, measured in bits,
that your computer receives data
• “Upload” is the speed that your computer
sends data
• “Symmetric” connections are comparable in
upload and download speeds. DSL and cable
often has upload speeds 5-10x slower than
downstream. Businesses increasingly need
symmetric connections to maximize productivity

Traditional Technology
• DSL uses the copper telephone lines
to deliver access to the Internet.
Common DSL downstream speeds are
.5 to 6 Mbps, though they can get up to
40 for people living very close to the
equipment that generates the signal.
Upstream speeds are often below 1.5
Mbps and rarely exceed 4.
• Cable, ﬁttingly enough, uses a cable network to deliver
services. Speeds commonly vary from 6-30 Mbps
download and 1-3 Mbps upload on standard tiers. Some
cable companies offer 100 Mbps down and 10 Mbps up
for a hefty premium. However, cable networks are
shared, meaning you may not achieve the advertised
speeds during periods of peak usage due to congestion
from your neighbors.
• Wireless Internet access is a complement to wired
connections, not a substitute. Many 4G networks have
caps that strictly limit usage. For more on wireless,
see our Wireless Fact Sheet.
http://muninetworks.org/content/wireless-internet-access-fact-sheet

Common Broadband Goals
• Faster speeds now
• Affordable service
• Reliable performance
• Universal access
• Scalable Networks (often
ﬁber-optic) that allow capacity to
grow as a rapidly as demand

Fiber Optics

Cable and DSL Are Inadequate

• The Gold Standard.

• 21st Century businesses require faster
connections – “basic broadband” is not
sufﬁcient

• Basic idea: Lasers shoot pulses of light
across very thin strands of glass.
• Fiber optic networks are reliable,
resilient, and use technology that offers
nearly unlimited expansion. They have
fewer points of failure than copper and
cable networks.
• Fiber strands last for decades and
capacity can be increased by upgrading the
lasers on each end without having to lay
new ﬁber.
• The high cost of new ﬁber networks is
mostly the labor to put the cables in place
on poles or in conduit underground;
operating costs are lower than for cable,
DSL, or wireless networks.

• DSL/Cable technology is unreliable:
Interrupted Service = Lost Revenue
• Cable and DSL advertise “up to” speeds –
actually reaching those speeds is rare

"All the Internet-connected, data-hungry
gadgets that are coming to market sent a
strikingly clear message: we’re going to
need faster broadband networks."
FCC Chairman Genochowski, 2013

COMPETITION
• In many industries, market competition ensures
good outcomes. Unfortunately, cable and Internet
networks are, and will remain, largely uncompetitive.
• Most of us have two options at home for Internet
access. DSL is the slow, less expensive option and
cable a more expensive, faster option.
• Wired telecommunications networks are a
natural monopoly - they have very high upfront
capital costs and declining marginal costs. This
makes robust competition all but impossible...
and Wall Street knows it.

“We're big fans of [Comcast’s]
Video and High-Speed Internet
businesses because both are either
monopolies or duopolies in their
respective markets.“
SeekingAlpha.com, 2012

Learn More – Increase Your Understanding – Impress Your Friends, Neighbors, and In-Laws!

To learn more about broadband and the Internet, check out our other fact sheets,
case studies, reports, podcasts, and more on MuniNetworks.org
Brought to you by the Institute for Local Self-Reliance at ILSR.org
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Community Broadband
Creates Jobs
All businesses increasingly depend on fast, affordable,
and reliable access to telecommunications. But existing
cable and DSL companies are not meeting local needs -they charge too much for networks that can be too slow
or unreliable. In response, hundreds of communities have
built their own networks to spur economic development.

Community Broadband
Network Map

Community-owned networks often deliver the highest
capacity connections at far greater levels of reliability
than cable and DSL companies -- they are focused on
helping local businesses, not extracting monopoly proﬁts.
MuniNetworks.org documents examples of economic
development resulting from community-owned networks.
We have published several case studies and offer new
posts on a daily basis.

“

2012 Google, INEGI

In eras past, economic success depended on creating networks that could shift people,
merchandise and electric power as efﬁciently and as widely as possible.
Today’s equivalent is broadband ... Easy access to cheap, fast internet services has become
a facilitator of economic growth and a measure of economic performance. - The Economist

Chanute, Kansas
(Chanute Municipal Network)
- Spirit AeroSystems, looking for a home for its new
manufacturing facility, chose Chanute in part due to its
exceptional broadband infrastructure. The plant will
create over 100 new jobs.
- MagnaTech, a local designer and manufacturer, was on
the verge of leaving Chanute when private providers
would not meet its telecom needs. But the municipal
network connected them and kept 35 jobs in the
community.

Case Study:
http://www.ilsr.org/chanute-rural-gigabit/

”

Bristol, Virginia (OptiNet)
- CGI and Northrup Grumman created 700 jobs paying
twice the average wage in the community because of
connections from the publicly owned network.
- Alpha Natural Resources - The coal company was
considering moving its headquarters away from the
region after a merger with another coal company
headquartered in Baltimore. But the BVU Authority
network allowed them to stay local.
- DirecTV began using OptiNet for a virtual call center
in Bristol, creating 100 new home based positions.

Case Study:
www.ilsr.org/broadband-speed-light/

Chattanooga, Tennessee (EPB Fiber)
- HomeServe moved its call center to Chattanooga,
creating 140 new jobs after HomeServe’s CEO learned
that the minimum connection speed on the city-owned
network was faster than the maximum they had
available at headquarters.
- Companies in Knoxville, 100 miles away, have decided
to expand in Chattanooga to take advantage of the much
lower telecom costs.
- TractManager, a national company, credits the city
network with some of their success: "It's a huge plus for
us. It's a competitive advantage for the business."
- An academic study estimated the ﬁrst 10 years of the
network will yield over 3,600 new jobs directly linked to
the City's triple play services.

Danville, Virginia (nDanville)
- The municipal network connects most of the medical
community with connections twice as fast as those
previously used at 30% lower cost.
- The network also connects over 150 businesses and can
offer 10Gbps connections upon request.

Additional Information:
http://www.muninetworks.org/tags-343

Case Study:
www.ilsr.org/broadband-speed-light/

Lafayette, Louisiana (LUS Fiber)

Tullahoma, Tennessee (LighTUBe)
- J2 Software Solutions, specializing in public safety
software for dispatching, records management, and
similar tasks, chose Tullahoma as its new headquarters
because its network was able to offer speed and
reliability, crucial for J2's business.

- Pixel Magic created a studio in Lafayette after working
there on a temporary basis for a movie shoot. The studio
created 100-200 new jobs because LUS Fiber could
connect it to studios and partners anywhere in the world.
- NuComm International brought a call center to
Lafayette, announcing 1,000 new positions.

Case Study:
www.ilsr.org/broadband-speed-light/

Springﬁeld, Missouri
(SpringNet)
- After a national carrier could not
meet its needs, SpringNet stepped in
to provide Expedia with the
necessary connectivity to bring over
400 jobs to the community.
- SpringNet connects over 200
businesses and operates an
impressive 56,000 sq ft data center
85 feet underground.

Martinsville, Virginia (MiNET)
- This publicly owned network has been credited with
attracting several new businesses, including SPARTA, Inc.,
a defense contractor.
- ICF International, a professional and technology
services ﬁrm, plans on bringing 539 new jobs to
Martinsville because of its ﬁber network.

These are just a few examples of the many ways community-owned networks have helped local businesses.

For more information, visit MuniNetworks.org
Follow us on Twitter @communitynets
Email Christopher or Lisa: broadband@muninetworks.org

ILSR.ORG

Goals

• Let communities build the broadband networks they need
• Remove barriers to community networks
• Prevent additional barriers to community networks

Even as access to the Internet has become essential to spur economic development, maintain

a high quality of life, and expand educational opportunities, the incredible lobbying power of massive
corporations like AT&T, Comcast, CenturyLink, Time Warner Cable have resulted in numerous state barriers to
community broadband networks.

At least 19 states have already
enacted barriers to community networks.
More states will consider new barriers in
the coming months.
Community Broadband is not a
conservative v. liberal issue. Most muni
networks have been built in small,
conservative towns with overwhelming
support.

We should all unite behind the
principle that communities should decide
for themselves whether to build a local,
publicly owned network.

But cable and phone companies have
generously funded pro-industry think tanks to
attack local authority. The only way to stop their
anti-competitive legislation is by building a
broadband coalition that believes in competition
and local decision-making.

Preemption Map

In 2005, public interest groups and
businesses joined efforts in a broad coalition to
defend local authority to build broadband networks when
they so choose. Those efforts resulted in stopping or
watering down barrier bills in many states, discouraging
further anti-competitive legislation by existing providers.

FCC Commissioner Clyburn
When cities and local governments are prohibited from investing directly in their
own broadband networks, citizens may be denied the opportunity to connect with
their nation and improve their lives. Local economies will suffer as a result, and the
communities’ ability to effectively address education, health, public safety, and
other social issues will be severely hampered.

Given the lack of real
competition, most
communities will not
soon gain access to
next-generation
networks without public
investments or, at the very
least, the plausible threat of
community broadband.
Verizon has ceased expanding
FiOS, which was the only
national effort to deploy a
next-generation network. Even
AT&T’s U-Verse (DSL on
steroids) has largely ceased
expanding.

Cable networks are increasing
Community Broadband Networks Map
capacity but will not keep U.S.
businesses and residents
competitive with competitors overseas. The future of private sector broadband services in most communities will
be limited to choices between slow DSL and wireless options, and a single moderately faster cable connection.
The best citywide broadband network in the U.S. is a community network built by Chattanooga. Other community
networks in a number of states offer some of the fastest connections at the lowest prices. City owned fiber-optic
networks are far more reliable than outdated cable and DSL approaches.

The 1996 Telecom Act states:

No State or local
statute or regulation,
... may prohibit ... the
ability of any entity to
provide ...
telecommunications
service.

But in Nixon v. Missouri, the Supreme Court

decided that “any entity” did not include cities and counties, giving states
the power to ban publicly owned networks or create barriers to discourage
such implementation. This interpretation of the 1996 Telecom Act is
inconsistent with the legislative history of the Act and its expressed
purpose of encouraging competition. Many FCC Commissioners have
called on Congress to correct the Supreme Court’s error, leading to
Recommendation 8.19 in the FCC’s National Broadband Plan:

“Congress should make clear that Tribal,
state, regional and local governments can
build broadband networks.”

Former FCC Commissioner Copps
So it is regrettable that some states are considering, and even passing,
legislation that could hinder local solutions to bring the benefits of
broadband to their communities. It's exactly the wrong way to go.
For more information visit www.muninetworks.org or email broadband@muninetworks.org

