United States Government Accountability Office

GAO

Report to Congressional Committees

May 2006

TELECOMMUNICATIONS

Broadband
Deployment Is
Extensive throughout
the United States, but
It Is Difficult to Assess
the Extent of
Deployment Gaps in
Rural Areas

x %

* K

* kX

LB & & ¢

* k kK
Accountability = Integrity » Reliability

* * Kk Kk

GAO-06-426



s
g GAO
Accountability- Integrity- Reliability

Highlights

Highlights of GAO-06-426, a report to
congressional committees

Why GAO Did This Study

Both Congress and the President
have indicated that access to
broadband for all Americans is
critically important. Broadband is
seen as a critical economic engine,
a vehicle for enhanced learning and
medicine, and a central component
of 21st century news and
entertainment. As part of our
response to a mandate included in
the Internet Tax Nondiscrimination
Act of 2004, this report examines
the factors that affect the
deployment and the adoption of
broadband services. In particular,
this report provides information on
(1) the current status of broadband
deployment and adoption; (2) the
factors that influence the
deployment of broadband
networks; (3) the factors that
influence the adoption, or
purchase, of broadband service by
households; and (4) the options
that have been suggested to spur
greater broadband deployment and
adoption.

What GAO Recommends

GAO recommends that FCC
develop information regarding the
cost and burden that would be
associated with various options for
improving the information
available on broadband
deployment and report this
information to the relevant Senate
and House committees to help
them determine what actions, if
any, are necessary. FCC provided
technical comments on this report,
but did not comment on this
recommendation.

www.gao.gov/cgi-bin/getrpt? GAO-06-426.

To view the full product, including the scope
and methodology, click on the link above.
For more information, contact JayEtta Z.
Hecker at (202) 512-2834 or
heckerj@gao.gov.

TELECOMMUNICATIONS

Broadband Deployment Is Extensive
throughout the United States, but It Is
Difficult to Assess the Extent of
Deployment Gaps in Rural Areas

What GAO Found

About 30 million American households have adopted broadband service, but
the Federal Communications Commission’s (FCC) data indicating the
availability of broadband networks has some weaknesses. FCC conducts an
extensive data collection effort using its Form 477 to assess the status of
advanced telecommunications service in the United States. For its zip-code
level data, FCC collects data based on where subscribers are served, not
where providers have deployed broadband infrastructure. Although it is
clear that the deployment of broadband networks is extensive, the data may
not provide a highly accurate depiction of local deployment of broadband
infrastructures for residential service, especially in rural areas.

A variety of market and technical factors, government efforts, and access to
resources at the local level have influenced the deployment of broadband
infrastructure. Areas with low population density and rugged terrain, as well
as areas removed from cities, are generally more costly to serve than are
densely populated areas and areas with flat terrain. As such, deployment
tends to be less developed in more rural parts of the country. Technical
factors can also affect deployment. GAO also found that a variety of federal
and state efforts, and access to resources at the local level, have influenced
the deployment of broadband infrastructure.

A variety of characteristics related to households and services influence
whether consumers adopt broadband service. GAO found that consumers
with high incomes and college degrees are significantly more likely to adopt
broadband. The price of broadband service remains a barrier to adoption for
some consumers, although prices have been declining recently. The
availability of applications and services that function much more effectively
with broadband, such as computer gaming and file sharing, also influences
whether consumers purchase broadband service.

Stakeholders identified several options to address the lack of broadband in
certain areas. Although the deployment of broadband is widespread, some
areas are not served, and it can be costly to serve highly rural areas.
Targeted assistance might help facilitate broadband deployment in these
areas. GAO found that stakeholders have some concerns about the structure
of the Rural Utilities Service’s broadband loan program. GAO was also told
that modifications to spectrum management might address the lack of
broadband infrastructure in rural areas. Also, because the cost of building
land-based infrastructure is so high in some rural areas, satellite industry
stakeholders noted that satellite broadband technology may be the best for
addressing a lack of broadband in those regions. While several options such
as these were suggested to GAO, each has some challenges to
implementation. Also, a key difficulty for analyzing and targeting federal aid
for broadband is a lack of reliable data on the deployment of networks.
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The universal availability of high speed Internet access over broadband
technologies—commonly referred to as broadband Internet access—has
become a national goal.! The Telecommunications Act of 1996 directed the
Federal Communications Commission (FCC) and state commissions to
encourage the deployment of advanced telecommunications capability.
Similarly, in 2004, the President stated that there should be a national goal
for universal, affordable access to broadband technology by 2007. The
importance placed on access to broadband correlates to its many benefits
for individuals and society. Broadband is seen as a critical economic
engine, a vehicle for enhanced learning and medicine, and a central
component of 21st century news and entertainment.

As part of our response to a mandate included in the Internet Tax
Nondiscrimination Act of 2004, this report examines the factors that affect
the deployment—that is, the building of infrastructure over which
broadband services can be provided—and the adoption of broadband
services. We focus particularly on the deployment and adoption of
broadband to households, as opposed to businesses or institutions. In
particular, this report provides information on (1) the current status of
broadband deployment and adoption; (2) the factors that influence the
deployment of broadband networks; (3) the factors that influence the
adoption, or purchase, of broadband service by households; and (4) the

'Throughout this report, we refer to high speed Internet access over broadband
technologies as broadband Internet access.
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options that have been suggested to spur greater broadband deployment
and adoption. In January 2006, we released a report that examined the
impact of the Internet tax moratorium on state and local tax revenues, as
also mandated by the law.2

To respond to the objectives of this report, we selected eight states and
conducted case studies on the status of broadband deployment and
adoption. For each of the states—Alaska, California, Kentucky,
Massachusetts, North Dakota, Ohio, Texas, and Virginia—we interviewed
state and local officials, including local franchising authorities, state public
utility regulators, and representatives from governors’ offices; state
industry and government associations; private cable and telephone
providers; wireless Internet service providers; and municipal and
cooperative telecommunications providers. We also spoke with a variety of
individuals and organizations knowledgeable about broadband services,
such as national industry associations and experts. We spoke with
representatives from FCC, the National Telecommunications and
Information Administration of the Department of Commerce, and the Rural
Utilities Service (RUS) of the Department of Agriculture. To assess the
status of broadband deployment and to understand the factors affecting the
deployment and adoption of broadband, we used survey data from
Knowledge Networks/SRI's The Home Technology Monitor™.: Spring 2005
Ownership and Trend Report. Knowledge Networks/SRI interviewed
approximately 1,500 randomly sampled households, asking questions about
each household’s purchase of Internet services and the availability of cable
television service. Using these data, we estimated two econometric models:
One model examined the factors affecting broadband deployment and the
second examined the factors affecting households’ adoption of broadband
services. We combined the household survey data with information from
FCC’s Form 477 filings, which contain information on companies’ provision
of broadband services by zip codes. This enabled us to develop information
about what options for broadband a particular household would have. To
assess the impact of Internet taxes on broadband deployment and
adoption, we contacted officials in 48 states and the District of Columbia to
determine whether the state, or local governments in the state, imposed
taxes on Internet access in 2005; we did not evaluate the level of taxation.
We concluded that information from Knowledge Networks/SRI and FCC
(with modifications discussed later in this report) was sufficiently reliable

2See GAO, Internet Access Tax Moratorium: Revenue Impacts Will Vary by State,
GAO-06-273 (Washington, D.C.: Jan. 23, 2006).
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for the purpose of this report. All percentage estimates from the
Knowledge Networks/SRI survey have margins of error of plus or minus 7
percentage points or less, unless otherwise noted. See appendix I for a
more detailed discussion of the overall scope and methodology for this
report, including a discussion of how we selected the case-study states;
appendix II for an assessment of the data reliability of the Knowledge
Networks/SRI survey; and appendix III for a more detailed explanation of,
and results from, our deployment and adoption models.

We conducted our work from April 2005 through February 2006 in
accordance with generally accepted government auditing standards.

Results in Brief

About 30 million American households purchase, or have adopted,
broadband service, but it is difficult to assess the extent of gaps in the
availability of broadband in local markets. Using a survey of American
households, we found that 28 percent—or about 30 million—subscribed to
broadband service in 2005. In addition, 30 percent of surveyed households
subscribed to a dial-up Internet service, and 41 percent did not access the
Internet from their home. Among households subscribing to broadband
service, we found roughly an equal share taking cable modem and digital
subscriber line (DSL) service, the two primary broadband services at this
time. Households in rural areas were less likely to subscribe to broadband
service, compared with households in urban and suburban areas. On a
semiannual basis, FCC conducts an extensive data collection effort using
its Form 477 to assess the availability of advanced telecommunications
service in the United States. As of July 2005, FCC has found that 99 percent
of Americans live in the 95 percent of zip codes that have at least one
broadband provider reporting to be serving at least one subscriber. These
data clearly indicate that deployment of broadband networks has been
extensive. However, for its zip-code level data, FCC collects data based on
where subscribers are served, not where providers have deployed
broadband infrastructure. Based on our analysis is appears that these data
may not provide a highly accurate depiction of deployment of broadband
infrastructures for residential service in some areas.’

3While FCC states that its zip-code information is not meant to be a measure of broadband
deployment, some parties have used it in this manner because there are no other official
data on deployment of broadband across the country.
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A variety of market and technical factors, as well as federal and state
government efforts and access to resources at the local level have
influenced the deployment of broadband infrastructure. Most importantly,
companies contemplating the deployment of broadband infrastructure
consider both the cost to deploy and operate a broadband network and the
expected demand for broadband service. We found it is more costly to
serve areas with low population density and rugged terrain with terrestrial
facilities than it is to serve areas that are densely populated and have flat
terrain. It also may be more costly to serve locations that are a significant
distance from a major city. As such, these important factors have caused
deployment to be less developed in more rural parts of the country. Firms
also consider the extent of existing competition in the broadband market
when making deployment decisions: New entrants are more likely to enter
markets with no competitors, but at the same time, we found that
incumbent cable and telephone companies may respond to entry by new
companies by rolling out broadband in markets where they had not yet
provided service. Even when cost and demand factors are favorable,
technical factors can limit the deployment of broadband service in certain
contexts. For example, DSL—the primary broadband service provided by
telephone companies—can generally extend only 3 miles* from the central
office with copper plant, which precludes many households from obtaining
DSL service.” Finally, we found that a variety of federal and state
government efforts as well as access to resources at the local level have
influenced the deployment of broadband infrastructure. At the federal
level, one of the programs of the Universal Service Fund (USF)—known as
the High Cost Fund—has indirectly facilitated broadband service in more
rural areas. Similarly, the Department of Agriculture’s Rural Utilities
Service (RUS) provides grants and loans to promote broadband service in
rural areas. At the local level, access to rights-of-way, pole attachments,
wireless-tower sites as well as the video franchising process can influence
the pace of deployment. We also found that strong leadership within a
community can help promote broadband deployment by, for example,
enhancing the likely market success of companies’ entry into rural
markets. Finally, using our econometric model, we found that the
imposition of taxes was not a statistically significant factor influencing the
deployment of broadband.

“The 3-mile limit applies to the path taken by the telephone wire, not necessarily a straight
line between the central office and the customer’s residence.

SWith fiber feeders, DSL service can be extended beyond three miles from the central office.
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A variety of characteristics related to households and services influence
whether consumers purchase (or adopt) broadband service. Based on our
econometric model, we found that several characteristics of households
influence the adoption decision. Our model showed that households with
high incomes were 39 percentage points more likely to adopt broadband
than lower-income households, and those with a college-educated head of
household were 12 percentage points more likely to purchase broadband
than households headed by someone who did not graduate from college.
While rural households are less likely to adopt broadband, our findings
indicate that this difference may be related in part to the lower availability
of broadband in rural areas. In addition, based on discussions with
stakeholders, we identified several characteristics of broadband service
that influence whether a consumer purchases the service. The price of
broadband service remains a barrier to adoption of broadband service for
some consumers, although prices have been declining recently. The
availability of applications and services that either require or function
much more effectively with broadband—such as computer gaming and file
sharing—also influences whether a particular consumer purchases
broadband service. Using our model, we found that the imposition of the
tax was not a statistically significant factor influencing the adoption of
broadband service at the 5 percent level. It was statistically significant at
the 10 percent level, perhaps suggesting that it is a weakly significant
factor. However, giving the nature of our model, it is unclear whether this
finding is related to the tax or other characteristics of the states in which
the households resided.

Targeted government assistance might help facilitate the deployment of
broadband service, and stakeholders we spoke with identified several
options to spur greater deployment of broadband service in rural America.
However, each of the policy options that stakeholders discussed with us
had challenges to their implementation. For example, a few of the
stakeholders we spoke with expressed concerns about the structure of the
Rural Utilities Service’s broadband loan program. Also, several of the
stakeholders suggested that modifications to spectrum management might
address the lack of broadband infrastructure in rural areas. Finally,
because the cost of building land-based infrastructure is so high in some
rural areas, satellite industry stakeholders noted that satellite broadband
technology may be the best option for addressing a lack of broadband in
those regions. Ultimately, we found that a key difficulty for analyzing and
targeting any federal aid for broadband is a lack of reliable data on the
deployment of networks.
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We provided a draft of this report to the Department of Agriculture, the
Department of Commerce, and FCC for their review and comment. The
Department of Agriculture had no comments on the draft. The Department
of Commerce and FCC provided technical comments that we incorporated,
as appropriate.

In the draft, GAO recommended that FCC identify and evaluate strategies
for improving the 477 data such that the data provide a more accurate
depiction of residential broadband deployment throughout the country. In
oral comments regarding this recommendation, FCC staff noted that the
commission had recently determined that it would be costly and could
impose large burdens on filers—particularly small entities—to require any
more detailed filings on broadband deployment. As such, we recommend
that FCC develop information regarding the degree of cost and burden that
would be associated with various options for improving the information
available on broadband deployment and should provide that information to
the Senate Committee on Commerce, Science, and Transportation and the
House Energy and Commerce Committee in order to help them determine
what actions, if any, are necessary going forward. FCC did not comment on
our final recommendation.

We also provided a draft of this report to several associations representing
industry trade groups and state and local government entities for their
review and comment. Specifically, the following associations came to GAO
headquarters to review the draft: Cellular Telecommunications and Internet
Association (CTIA), National Association of Regulatory Utility
Commissioners (NARUC), National Association of Telecommunications
Officers and Advisors (NATOA), National Cable and Telecommunications
Association (NCTA), National Telecommunications Cooperative
Association (NTCA), Satellite Industry Association (SIA), US Internet
Industry Association (USIIA), United States Telecom Association (USTA),
and Wireless Internet Service Providers Association (WISPA). Officials
from CTIA, NARUC, and NTCA did not provide comments. Officials from
NATOA, NCTA, SIA, and USIIA provided technical comments that were
incorporated, as appropriate. USTA and WISPA provided comments that
are discussed in appendix V.

Background

Internet access became widely available to residential users by the mid
1990s. For a few years, the primary mechanism to access the Internet was a
dial-up connection, in which a standard telephone line is used to make an
Internet connection. A dial-up connection offers data transmission speeds
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up to 56 kilobits per second (Kbps). Broadband, or high-speed, Internet
access became available by the late 1990s. Broadband differs from a dial-up
connection in certain important ways. First, broadband connections offer a
higher-speed Internet connection than dial-up—for example, some
broadband connections offer speeds exceeding 1 million bits per second
(Mbps) both upstream (data transferred from the consumer to the Internet
service provider) and downstream (data transferred from the Internet
service provider to the consumer).’ These higher speeds enable consumers
to receive information much faster and thus enable certain applications to
be used and content to be accessed that might not be possible with a dial-
up connection. Second, broadband provides an “always on” connection to
the Internet, so users do not need to establish a connection to the Internet
service provider each time they want to go online.

Consumers can receive a broadband connection to the Internet through a
variety of technologies. These technologies include, but are not limited to,
the following:

e (Cable modem. Cable television companies first began providing
broadband service in the late 1990s over their hybrid-fiber coaxial
networks. When provided by a cable company, broadband service is
referred to as cable modem service. Cable providers were upgrading
their infrastructure at that time to increase their capacity to provide
video channels in response to competition from direct broadcast
satellite (DBS) providers such as DirecTV® and Dish Network. By also
redesigning their networks to provide for two-way data transmission,
cable providers were able to use their systems to provide cable modem
service. Cable modem service is primarily available in residential areas,
and although the speed of service varies with many factors, download
speeds of up to 6 Mbps are typical. Cable providers are developing even
higher speed services.

e DSL. Local telephone companies provide digital subscriber line (DSL)
service, another form of broadband service, over their telephone
networks on capacity unused by traditional voice service. Local
telephone companies began to deploy DSL service in the late 1990s—

SFCC defined “advanced service” as exceeding 200 Kbps both upstream and downstream
and “high-speed” service as exceeding 200 Kbps in at least one direction, in order to
distinguish these from existing data services based on widely available analog telephony
and ISDN technology.
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some believe, in part, as a response to the rollout of cable modem
service. To provide DSL service, telephone companies must install
equipment in their facilities and remove devices on phone lines that may
cause interference. While most residential customers receive
asymmetric DSL (ADSL) service with download speeds of 1.5 to 3 Mbps,
ADSL technology can achieve speeds of up to 8 Mbps over short
distances. Newer DSL technologies can support services with much
higher download speeds.

e Satellite. Currently, three providers of satellite service can offer nearly
ubiquitous broadband service in the United States. These providers use
geosynchronous satellites that orbit in a fixed position above the
equator and transmit and receive data directly to and from subscribers.
Signals from satellites providing broadband service can be accessed as
long as the user’s reception dish has a clear view of the southern sky.
Therefore, while the footprint of the providers’ transmission covers
most of the country, a person living in an apartment with windows only
facing north, or a person living in house in a heavily wooded area might
not be able to receive Internet access via satellite. Earlier Internet
services via satellite could only receive Internet traffic downstream—
that is, from the satellite to the subscriber—and upstream Internet
traffic was transmitted through a standard telephone line connection.
Currently, however, satellite companies provide both upstream and
downstream connections via satellite, eliminating the need for a
telephone line connection and speeding the overall rate of service.
Transmission of data via satellite typically adds one-half to three-fourths
of a second, causing a slight lag in transmission and rendering this
service less well-suited for certain applications over the Internet. While
satellite broadband service may be available throughout the country, the
price for this service is generally higher than most other broadband
modes; both the equipment necessary for service and recurring monthly
fees are generally higher for satellite broadband service, compared with
most other broadband transmission modes.

* Wireless. Land-based, or terrestrial, wireless networks can offer a
broadband connection to the Internet from a wide variety of locations
and in a variety of ways. Some services are provided over unlicensed
spectrum and others over spectrum that has been licensed to particular
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companies.” In licensed bands, some companies are offering fixed
wireless broadband throughout cities. Also, mobile telephone
carriers—such as the large companies that provide traditional cell
phone service—have begun offering broadband mobile wireless
Internet service over licensed spectrum—a service that allows
subscribers to access the Internet with their mobile phones or laptops
as they travel across cities where their provider supports the service.
Such services are becoming widely deployed and are increasingly able
to offer high-speed services. A variety of broadband access
technologies and services are also provided on unlicensed spectrum—
that is, spectrum that is not specifically under license for a particular
provider’s network. For example, wireless Internet service providers
generally offer broadband access in particular areas by placing a
network of antennae that relay signals throughout the network.
Subscribers place necessary reception equipment outside their homes
that will transmit and receive signals from the nearest antenna. Also,
wireless fidelity (Wi-Fi) networks—which provide broadband service in
so-called “hot spots,” or areas up to 300 feet—can be found in cafes,
hotels, airports, and offices. Some technologies, such as Worldwide
Interoperability for Microwave Access (WiMAX), can operate on either
licensed or unlicensed bands, and can provide broadband service up to
approximately 30 miles in a line-of-sight environment.

Under section 706 of the Telecommunications Act of 1996, Congress directs
FCC to encourage deployment of advanced telecommunications capability,
which includes broadband, to all Americans. In implementing the act, FCC
has treated the two most widely available broadband services—cable
modem and DSL service—as information services having a
telecommunications component. FCC’s approach of not treating such
services as telecommunications services has important legal implications
because a service defined as a telecommunications service could be
subject to regulation under Title II of the Communications Act, which
imposes substantial common carrier regulations unless the commission
choose to forebear from their enforcement. As part of its responsibilities,
FCC periodically issues a report to Congress on the status of advanced
telecommunication capability in the United States. To prepare this report,

"Spectrum is a natural resource used to provide an array of wireless communication
services. FCC regulates commercial entities’ use of spectrum. With unlicensed spectrum, a
number of users without licenses share a portion of the spectrum, adhering to certain
technological specifications. In contrast, with licensed spectrum, FCC provides entities with
a license to use a specific portion of the spectrum.

Page 9 GAO-06-426 Telecommunications



About 30 Million
American Households
Purchase Broadband
Service; Despite
Evidence of
Substantial Broadband
Deployment
throughout the United
States, It Is Difficult to
Assess Deployment
Gaps in Some Areas

FCC developed a periodic reporting requirement using Form 477. In
November 2004, FCC modified its rules regarding the filing of the 477 form,
which went into effect for the companies’ second filing in 2005.
Specifically, FCC removed existing reporting thresholds,® and companies
are now required to report their total state subscribership by technology.’

We found that in 2005, about 30 million American households—or 28
percent—subscribed to broadband, although households in rural areas
were less likely to subscribe to broadband service than were households in
urban and suburban areas. Households appear to subscribe to cable
modem and DSL services—the two primary broadband services—in
approximately equal numbers. FCC requires providers of broadband
service to report on the geographic areas in which they serve subscribers,
but these data are sometimes used to infer the status of deployment of
companies’ Internet infrastructure. Some stakeholders find FCC data
collection efforts useful for comparison of adoption of broadband across
states, but we found that the data may not be as useful for understanding
the status of broadband deployment across the country.

About 30 Million American
Households Purchase
Broadband Service

Based on survey data from 2005,'° we found that 28 percent of American
households subscribe to broadband service. Figure 1 illustrates how
American households access the Internet, by various technologies, and also
shows the percentage of households that do not own a computer. As

®In the past, companies with less than 250 broadband connections were not required to
submit information to FCC through Form 477. FCC officials told us that many of the
companies that are now required to report are very small and in rural areas. These officials
stated that many of these companies are not reporting and that therefore the data may not
fully represent broadband deployment.

9FCC requires providers to report on their broadband lines or wireless channels. While this
may not exactly equate to subscribers, the number of lines and subscribers is related, and
we use the word subscribers throughout this report as we refer to the 477 filings of
companies.

"We used survey data from Knowledge Networks/SRI's The Home Technology Monitor™:
Spring 2005 Ownership and Trend Report.
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shown, 30 percent of American households subscribe to dial-up access, and
about 41 percent of American households do not have an Internet
connection from home. Of those households that do not access the
Internet, more than 75 percent do not have a computer in the home, while
the remaining households own a computer but do not have online access.

|
Figure 1: Status of Household Computer Ownership and Internet Connection

Dial-up

Not online—own a computer

8%

34% Not online-no computer

Broadband

Source: GAO analysis of Knowledge Networks/SRI’s The Home Technology Monitor™: Spring 2005 Ownership and Trend Report.

Among online households, we found 50 percent subscribe to dial-up
service, and 48 percent subscribe to a broadband service.'' Additionally, we
found that of those households subscribing to a broadband service, roughly
half purchase DSL service and half purchase cable modem service. (See fig.
2 for the types of connections purchased by online households.)

A very small number of respondents to the survey accessed the Internet over a satellite
connection, but none of the respondents reported any other means of wireless access.
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|
Figure 2: Household Online Connection

Dial-up

1%
Satellite

Cable modem

DSL

Source: GAO analysis of Knowledge Networks/SRI’s The Home Technology Monitor™: Spring 2005 Ownership and Trend Report.

Finally, we found that households residing in rural areas were less likely to
subscribe to broadband service than were households residing in suburban
and urban areas.'? Seventeen percent of rural households subscribe to
broadband service, while 28 percent of suburban and 29 percent of urban
households subscribe to broadband service. (See fig. 3 for the percentage
of urban, suburban, and rural households purchasing broadband service.)

2We refer to rural areas as areas outside metropolitan statistical areas (MSA); suburban
areas as areas within an MSA but not a central city; and urban areas as a central city of an
MSA.
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We also found that rural households were slightly less likely to connect to
the Internet, compared with their counterparts in suburban areas."

|
Figure 3: Percentage of Households Subscribing to Broadband, by Type of Location
Percentage of households

30 29

28

25

20
17

15

10

Urban Suburban Rural
Type of location
Source: GAO analysis of Knowledge Networks/SRI’'s The Home Technology Monitor™: Spring 2005 Ownership and Trend Report.

BOur findings are not substantially different from those of other organizations. Based on
2003 data, the Census Bureau reported that 62 percent of American households had a
computer—see U.S. Census Bureau, Computer and Internet Use in the United States: 2003
(Washington, D.C., 2005). Additionally, the Department of Commerce reported that 20
percent of households—or 37 percent of online households—had broadband service, with
DSL becoming increasingly popular. This study also found that broadband service was less
commonly purchased in rural areas—see U.S. Department of Commerce, A Nation Online:
Entering the Broadband Age (Washington, D.C., September 2004). Similarly, using survey
data from 2005, the Pew Internet and American Life Project reported that 53 percent of
Internet users subscribed to broadband service, that much of the growth in broadband
service in recent years arose from DSL subscriptions, and that broadband service was less
prevalent in rural areas when compared with broadband subscribership in suburban and
urban areas.
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Deployment of Broadband
Appears to Be Extensive,
but FCC’s Form 477 Data
May Not Provide an
Accurate Depiction of Gaps
in Broadband Deployment

In order to fulfill its responsibility under section 706 of the
Telecommunications Act, FCC collects data on companies’ broadband
operations. In early 2004, FCC initiated a proceeding to examine whether it
should collect more detailed information for its broadband data gathering
program than had previously been collected. Specifically, FCC asked
whether it should do several things to enhance the broadband data
including (1) requiring providers to report the speeds of their broadband
services, (2) eliminating the reporting threshold such that all providers of
broadband—no matter how small—must report to FCC on its services, and
(3) requiring that providers report the number of connections by zip code.
In late 2004, FCC released an order in which it decided to require all
providers—no matter how small—of broadband to report in the 477 data
collection effort on broadband and also required providers to report
information about their services within speed tier categories. The
commission decided not to require providers to report the number of
connections (or subscribers) that they serve within each zip code or the
number of connections in speed tiers or by technology within each zip
code, finding that finding that such a requirement would impose a large
burden on filers (particularly smaller entities), and would require
significant time to implement. In particular, several providers commented
in the 2004 proceeding that it would be costly and burdensome to develop
the software and systems to generate the detailed zip code-level data and
that the cost and burden of further reporting requirements would likely
outweigh the benefits of more substantial information on broadband
deployment in the United States. On the other hand, 3 state utility
commissions asked FCC to gather more information within zip codes or by
some other Census boundary because such information is, in their view,
important for tracking broadband availability.

Based on the modifications to the filing requirements FCC implemented,
FCC collects, through its Form 477 filings, information on several aspects
of each company’s provision of broadband at the state level, such as the
total number of subscribers served, the breakdown of how those
subscribers are served by technology, and estimates within each
technology of the percentage of subscribers that are residential. For each
technology identified in the state reporting, providers also submit a list of
the zip codes in which they serve at least one customer. As discussed
above, companies do not report the number of subscribers served or
whether subscribers are business or residential within each zip code; they
also do not report information on the locations within the zip code that
they can serve.

Page 14 GAO-06-426 Telecommunications



In July 2005, FCC found that 99 percent of the country’s population lives in
the 95 percent of zip codes where at least one provider reported to FCC
that it serves at least one high-speed subscriber as of December 31, 2004. In
83 percent of the nation’s zip codes, FCC noted that subscribers are served
by more than one provider, and the commission noted that for roughly 40
percent of zip codes in the United States, there are five or more providers
reporting high-speed lines in service. Although these data indicate that
broadband availability is extensive, we found that FCC’s 477 data may not
be useful for assessing broadband deployment at the local level.'* While
FCC, in general, notes that the 477 zip-code data are not meant to measure
deployment of broadband, in its July 2005 report,'® the commission states
that in order to be able to evaluate deployment, the commission “instituted
a formal data collection program to gather standardized information about
subscribership to high speed services. . . .” (Emphasis added. ) Based on
our analysis, we found that collecting data about where companies have
subscribers may not provide a clear depiction of their deployment,
particularly in the context of understanding the availability of broadband
for residential users.*

One quandary in analyzing broadband deployment is how to consider the
availability of satellite broadband services. Even though broadband over
satellite may not be seen by some as highly substitutable for other
broadband technologies because of certain technical characteristics or
because of its higher cost, satellite broadband service is deployed: Three
companies have infrastructure in place to provide service to most of the
country.'” The actual purchase of satellite broadband is scattered

YIn a recent report, we also noted that the 477 data do not provide a full description of
broadband services for certain segments of the population, such as Native Americans
residing on tribal lands. See GAO, Telecommunications: Challenges to Assessing and
Improving Telecommumnications for Native Americans on Tribal Lands, GAO-06-189
(Washington, D.C.: Jan. 11, 2006).

5See FCC, High-Speed Services for Internet Access: Status as of December 31, 2004
(Washington, D.C., July 2005).

The problems related to tracking data on subscribership versus deployment/availability in
Form 477 is not an issue with mobile wireless operators. Because mobile wireless
broadband services are designed to be used while subscribers are mobile, those operators
are directed to report the zip codes covered by their mobile wireless broadband networks,
rather than the zip codes of the billing addresses of their subscribers.

1"As noted earlier, some households might not be able to actually receive broadband over
satellite if they do not have a clear view of the southern sky.

Page 15 GAO-06-426 Telecommunications


http://www.gao.gov/cgi-bin/getrpt?GAO-06-189

throughout the country and shows up in FCC’s 477 zip-code data only
where someone actually purchases the service. It is not clear how satellite
service should be judged in terms of deployment. Since it is available
throughout the entire country, one view could be that broadband is near
fully deployed. Alternatively, it could be viewed that satellite broadband—
while available in most areas—does not reflect localized deployment of
broadband infrastructure and should therefore not be counted as a
deployed broadband option at all. In either case, FCC’s zip-code data on
satellite broadband—which is based on the pattern of scattered
subscribership to this service—does not seem to be an appropriate
indicator of its availability.

Aside from the question of how to view satellite deployment, other issues
arise in using subscribership indicators for wire or wireless land-based
providers at the zip-code level as an indicator of deployment. These issues
include the following:

¢ Because a company will report service in a zip code if it serves just one
person or one institution in that zip code, stakeholders told us that this
method may overstate deployment in the sense that it can be taken to
imply that there is deployment throughout the zip code even if
deployment is very localized. We were told this issue might particularly
occur in rural areas where zip codes generally cover a large geographic
area. Based on our own analysis, we found, for example, that in some
zip codes more than one of the large established cable companies
reported service. Because such providers rarely have overlapping
service territories, this likely indicates that their deployment was not
zip-code-wide and that the number of providers reported in the zip code
overstates the level of competition to individual households. We also
found that a nontrivial percentage of households lie beyond the 3-mile
radius of their telephone central office, indicating that DSL service was
unlikely to be available to these homes.

¢ Companies report service in a zip code even if they only serve
businesses. One academic expert we interviewed expressed a concern
about this issue. Based on our own analysis, we found that many of the
companies filing 477 data indicating service in particular zip codes only
served business customers. As such, the number of providers reported
as serving many zip codes is likely overstated in terms of the availability
of broadband to residences.
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Source: ConnectKentucky.

The purpose of ConnectKentucky’s Geographic
Information Systems (GIS) mapping project is to
produce an inventory of existing broadband
infrastructure and service availability. The tool can
produce maps at the state and census block level.
Some of the items mapped include water towers,
wireless towers, proposed sewer lines, roads, and
population density. The maps also plot which
areas are served by municipal, local exchange
carrier, cable, and wireless broadband

providers.

e FCC requires that companies providing broadband using unbundled
network elements (UNE)* report their broadband service in the zip
code data. When a provider serves customers using UNEs, they
purchase or lease underlying telecommunications facilities from other
providers—usually incumbent telephone companies—to serve their
customers. Having these providers report their subscribers at the state
level is important to ensure that correct numbers on the total
subscribers of broadband service is obtained. However, while UNE
providers may make investments in infrastructure, such as in
collocation equipment, they do not generally own or provide last-mile
connectivity for Internet access. Thus, counting these providers in the
zip-code-level data may overstate the extent of local infrastructure
deployment in the sense that several reporting providers could be
relying on the same infrastructure, owned by the incumbent telephone
company, to provide broadband access.

Based on our analysis, we believe that the use of subscriber indicators at
the zip-code level to imply availability, or deployment, may overstate
terrestrially based deployment. We were able to check these findings for
one state—Kentucky—where ConnectKentucky, a state alliance on
broadband, had done an extensive analysis of its broadband deployment.
ConnectKentucky officials shared data with us indicating that
approximately 77 percent of households in the state had broadband access
available as of mid-2005. In contrast, we used population data within all zip
codes in Kentucky, along with FCC’s 477 zip-code data for that state, and
determined that, according to FCC’s data, 96 percent of households in
Kentucky live in zip codes with broadband service at the end of 2004. Thus,
based on the experience in Kentucky, it appears that FCC’s data may
overstate the availability and competitive deployment of nonsatellite
broadband.

Additionally, to prepare our econometric models, we relied on FCC’s 477
data to assess the number of providers serving the households responding
to Knowledge Networks/SRI’s survey. Based on FCC’s data, we found that
the median number of providers reporting that they serve zip codes where
the households were located was 8; in 30 percent of these zip codes, 10 or
more providers report that they provide service. Only 1 percent of

BUNEs are physical and functional elements of the telephone network, such as the
telephone line, or loop, which, under the Telecommunications Act of 1996, incumbent
telephone companies must make available to competitors for lease or purchase.
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A Variety of Market and
Technical Factors, in
Addition to
Government
Involvement and
Access to Resources at
the Local Level, Have
Influenced the
Deployment of
Broadband

respondents lived in zip codes for which no broadband providers reported
serving at least one subscriber, according to FCC’s data. To better reflect
the actual number of providers that each of the survey respondents had
available at their residence, we made a number of adjustments to FCC'’s
provider count based on our analysis of the providers, certain geographic
considerations, and information provided by the survey respondents.*
After making these adjustments, the median number of providers for the
respondents fell to just 2, and we found that 9 percent of respondents likely
had no providers of broadband at all.

Despite these concerns about FCC’s 477 data, several stakeholders,
including a state regulatory office and a state industry association, said
they found FCC’s data useful. An official at a state governor’s office also
noted that analysis of FCC data allowed them to make conclusions about
the extent of deployment in their state. Similarly, an official in another
governor’s office said that they use FCC'’s data to benchmark the
accessibility of broadband in their state because it is the only data
available. A few academic experts also told us that they use FCC’s data.

Several market characteristics appear to influence providers’ broadband
deployment decisions. In particular, factors related to the cost of deploying
and providing broadband services, as well as factors related to consumer
demand, were critical to companies’ decisions about whether to deploy
broadband infrastructure. At the same time, certain technical factors
related to specific modes of providing broadband service influence how
and where this service can be provided. Finally, a variety of federal and
state government activities, as well as access to resources at the local level,
have influenced the deployment of broadband infrastructure.

Tn particular, we removed satellite providers, removed any companies we determined only
provide service to business customers, removed a cable provider if we found that more than
1 of the largest 10 cable providers served the zip code, removed a cable provider if the
respondent said that cable does not pass their residence, and removed telephone-based
provid