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CE people in rural America use the internet less frequently on
average than urban and suburban users. This is not because
rural users have a lesser desire for Internet based service than
people in cities or suburban users but because there is a lower
penetration of a home high-speed Internet connectionsgE OPew
Internet & American Life@ report on Rural Broadband Internet

Use.
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Legal Notice

This work contains findings that are general in nature, and readers are reminded to
perform due diligence in applying these findings to their specific needs as it is not
possible for Global TeleVentures, Inc dba PLT to have sufficient understanding of any
specific situation to ensure applicability of the findings in all cases.

Neither the authors nor PLT assumes liability for how readers may use, interpret or
apply the information, analysis, templates, and guidance herein or with respect to
the use of, or damages resulting from the use of, any information, apparatus,
method, or process contained herein. In addition, the authors and PLT make no
warranty or representation that the use of these contents does not infringe on
privately held rights.

Copyright © 2005, by Global TeleVentures, Inc. Dba PLT

Page 3 of 15
Use of Contents Governed by Legal Notice
For More Information, www.powerlinetelco.net



Table of Contents

EX B CULIV e SUM M Y .ttt et e ettt e ettt e ettt e e e e e 5
Why Does Poor Rural Internet Access Matter? ... ..o 5
Economic Development and Broadband ......... ..o 7
What are the Uniquely Rural Issues an Internet Service Provider Must Address?....8
LOW TOtal DEMANG ...t e e e e e e e 8
The Technical Challenge to Maximize Geographical Coverage ................ocoeeenn 10
Attitude of Private Investors Towards Rural ISPS .........cociiiiiiiiiiiiiiiien 11
Access to the Internet Backbone, the Middle MileOProblem ........................... 12
Future Proofing its NetWoOrkK . ... e e 13
What Approach Should a RISP TakKe? ... 14
The Role of CommuUNItY SUPPOIT .. e e e 14
N T 1B G I I 15
Page 4 of 15

Use of Contents Governed by Legal Notice
For More Information, www.powerlinetelco.net



Executive Summary

Access to high speed Internet is becoming accepted as a necessity, just like
electricity, water, and telephone service. For rural Americans getting adequate
access is problematic. Rural America is characterized by low population density,
vastness and isolation.® Without a large customer base, potential revenue from
common ISP services® does not cover the large capital investment required to build
the Broadband® infrastructure. Unlike urban America, this infrastructure usually
requires the construction of the Gniddle mileOto connect rural communities to the
Internet backbone which is found only in the USOlargest cities and the Jinal mileOto
bring Internet to the customer. The choice of final mile technology is further
complicated by rural customersQpropensity to only slowly migrate from dial-up to
Broadband. But then, with widespread adoption, rural customers typically use the
Internet for bandwidth intensive applications and therefore potentially require speeds
greater than those delivered to their urban/suburban neighbors. With the result that
an Internet Service Provider needs to build its first network to deliver a fast Internet
service at a competitive price to facilitate Qumping the dial-upQ and another with
much greater speeds to stay competitive. Which in turn creates a capital challenge.
As a result of a widely held misconception about a lack of demand, private funding is
not readily available. Locally funding the buildout is rarely an option. With smaller
businesses, and many businesses leaving Rural America, small towns do not have a
tax base needed to fund the infrastructure. While some state and federal funding
options exist, a successful rural ISP (RISP) must build the community relationships
to reduce the total capital employed and deliver a range of services that are relevant
to the rural communities it serves.

It is therefore in the hands of the residents of these communities to facilitate the
entry and successful operation of a RISP. Those communities that do will add a
critical infrastructure that stimulates employment, community cohesion and
therefore has the potential to arrest the decline of their communities.

Why Does Poor Rural Internet Access Matter?

So, why does rural Internet access matter? Without it communities are becoming
smaller. Figures 1 and 2 show that communities without universal affordable Internet
access are contracting. Their economic base is shrinking, driven by the scarcity of
opportunities for high wage, high skill employment; leaving the typical residents of
rural America poorer, older and less well educated than the national average.

! Onternet-Based Economic Development For Rural Communities,OU.S. Economic Development
Administration, lowa State University, 2001.

2 Broadband access, webspace, e-mail accounts

® For an overview of Broadband visit

http ://news.bbc.co.uk/1/ shared/spl/hi/pop_ups/quick_guides/04/ technology_broadband/htmI/1.stm
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High-Speed Providers by ZIP Code
(As of December 21, 2004)
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Figure 1 - High-speed Internet providers by zip code, as of December
2004. Areas in blue have seven or more providers, areas in brown have four
to five and areas in tan one to three. Source FCC
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Figure 2 - Rural Household Growth
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The trend towards Broadband being the primary way in which households access the
Internet is accelerating. The trend shown here in figure 3 had, by December 2005
resulted in over 50m Broadband Internet connections®. Now, almost 50% of all
households active on the Internet are doing so via a Broadband connection.
However, this migration to Broadband is not even. Pew® home Broadband adoption

study® reported that urban/suburban residents were almost twice as likely as a rural
resident to have a Broadband connection.
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Figure 3 - Web Connection Speed Trends - Home Users (US) 1999 - 2003

Source Nielsen

Economic Development and Broadband

Various studies® have determined that a million dollars of investment in Broadband
creates 18 new jobs. Another study predicts that for every worker employed in the

manufacturing and constructing a broadband network produces four other workers in
the economy’.

With over 80m adult Americans using Broadband connections at home, all forms of
digital content delivery are primarily delivered via the Internet. Those who cannot
get Broadband are inevitably being left out. This further accelerates a decline in any
aspect of business or life that might otherwise benefit from access to digital content.
For rural businesses, failure to embrace Internet use dramatically proscribes their
addressable market. Internet retailing is now mainstream. The Census bureau

4 Source B FCCB@ Report on the Status of High-Speed Internet Access as of December 2005, published July
2006 (http ://hraunfoss.fcc.gov/edocs_public/atta chmatch/DOC-2665 96A 1.p df)

® Home Broadband Adoption 2006 Study URL http ://www.p ewinternet.org/PPF/r/18 4/ report_display.asp
® U.S. Bureau of Economic Analysis' Regional Input-Output Modeling System
" Broadband Use by Rural Small Businesses, December 2005
(http ://www .sba.gov/ADVO/research/rs26 9to t.p df)
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reported, that E-commerce now accounted for 2% of total US retailing in the second
quarter of 2005 (figure 5).
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Figure 5 - E-Commerce Sales Growth. Source US Census Bureau
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What are the Uniquely Rural Issues an Internet Service Provider
Must Address?

There are five challenges an Internet Service Provider must address, if it is to offer
service in rural America:

Low total demand

The technical challenge to maximize geographical coverage
The attitude of private investors towards rural | SPs

Access to the Internet backbone

Future proofing its network

K K K K K

Low Total Demand

Residential demand for Broadband is closely associated with income age and
education. The median Internet user is between the ages of 18 b 29, is a college
graduate and has an income over $30,000. Whereas rural America is older, poorer
and less well educated that urban/suburban America. For example, an Internet user
is 50% more likely to be 65 or older in rural versus urban/suburban America. The
Pew Home Broadband study found that price sensitivity was greater amongst lower
income, older Americans than their younger richer peers. Rural customers have
fewer choices for Broadband and, consequently, pay higher prices for that service.
Their price sensitivity therefore has had the expected result of low demand.

Business demand for Broadband in rural areas is constrained by three factors: firm
size, high cost and price and price elasticity. Small businesses tend to employ fewer
employees in rural areas vs. urban areas, as reported in QA Survey of Small
BusinessesOTelecommunications Use and SpendingOfor the Small Business
Administration in March 20048, Rural industry, according to research by the

8 Broadband Use by Rural Small Businesses,O SBA Office of Advocacy, December 2005.
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Economic Research Service of the United States Department of Agriculture, is Qow-
tech,Omeaning it uses fewer advanced technologies such as Broadband. The types
of industries located in rural areas include agriculture, food processors, textiles,
lumber and wood products and mining. Their March 2004 report also notes that
rural small businesses seem to have a lower demand for broadband services.
Another aspect of business demand depends on the type of customers being served.
As already noted, demographic characteristics of the population play a role in
demand. Therefore rural small businesses tend to have customers that are older,
less educated and have lower income. Furthermore, their rural customers do not
consider the Internet integral to their daily lives.

Not withstanding, Broadband® benefits are well understood by both rural residents
and businesses. With Broadband, residents can take classes online, furthering their
education and earning potential, shop for products and services not available locally
and can remain in communication with families and friends located worldwide.
Telemedicine applications enable rural residents' access to medical specialists and
services not generally available in small communities. For businesses, better
communications with their customers, employees and workers creates efficiencies.
Processing of large volumes of information faster increases productivity and reduces
costs. In addition, with Broadband connection, markets are expanded worldwide and
are no longer just local. With increased effectiveness, productivity and larger
customer base, businesses become more competitive. Therefore they can expand
their operations and add jobs. Furthermore, businesses can be attracted to the area
with affordable Broadband access.

The disparity between the median Internet user and the typical rural resident would
lead to the conclusion that interest in Broadband access is lower in rural America.
The median Internet user is young; resident in a high income household and college
educated. The median rural resident is older; high-school educated and resides in a
household with less than $50,000 in annual income. Add to which the predominant
method of access in rural America is dial-up. This apparent lack of interest finding
was examined when the Pew surveyed dial-up users. The Pew Home Broadband
adoption report 2006 found that in every survey conducted since 2002, 60% of dial-
up users said they were not interested in a Broadband connection. But, as the study
observed, the percentage of homes using a dial-up connection has fallen from 88%
in March 2002 to 68% in March 2006. When Pew delved more deeply into the 2006
Ono interestOsurvey response, they discovered that almost half of the no interestO
respondents were over 50 or had household incomes of less than $50,000 (typical
rural residents). Given the price sensitivity of this group, Pew attributes their
increasing rates of Broadband subscription to the ease with which users can now
post content to the Internet, and to the lower cost of DSL connections. DSL now
accounts for 55% of the connections for older lower income households, compared to
50% of all home users.

Finally, rural Americans tend to use their Broadband connections differently by
emphasizing bandwidth intensive entertainment applications. This is both a challenge
and opportunity for an incoming RISP. Dealt with, in this report, in the section titled
CFuture Proofing its NetworkQ
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The Technical Ch allenge to M aximize G eographical Cov erage

To date most rural Broadband customers have received their Broadband access from
a telco via DSL. DSL has now penetrated as far into rural America as it is going to.
As the attached table (figure 6) from the FCC® shows, telcos report by December
2005 coverage of over 96% of the USOresidents.

. Percentage of Zip Codes with at Least One High-Speed Subscriber Percentage of Population that Resides in Zip Codes with High-Speed Service
Perzon: per Square
Mile !
Diec 2000 | Dec 2001 Diec 2002 Dec 2003 | Dec 2004 | Dec 2005 | Dec 2000 | Dec 2001 | Dec 2002 Dec 2003 Diec 2004 | Dec 2005

More Than 3.147 08I % 981 % 987 % 989 % Wl % W% 00T Wi 100.0% 100.0 % 1000 % 939 %
473,147 971 a73 281 985 87 093 g |7 1000 009 024 org
268-247 957 938 278 988 09.3 203 0.5 0.9 1000 1000 1000
118-268 gLs 93 26.7 78 [ ozl w1 07 08 028 008
§7-118 58 B3 973 e 250 LN 02.1 0.7 987 088
41-67 761 833 aL3 260 e 87 (] k] 080 083 ons
541 5.0 731 876 916 oel 800 .8 056 917 985 083
15-25 30.1 612 T8 5810 ] 4 804 k] 857 068 089
§-15 383 511 04 827 ] 61 T6.2 864 032 950 B4
Fewer Than § 175 433 587 735 383 400 678 809 589 918 962

Figure 6 - DSL Coverage as at 12/ 2005. Source FCC

Even though DSL is offered in almost every Zip code in the nation, its reach (table 1)
is limited. Available bandwidth drops dramatically with distance from the central
office. Additionally, the practical reach is further curtailed by line conditioning® which
is necessary to deliver quality voice services.

Distance from the CO

Maximum Download Speed

Maximum Upload Speed

8,000 7.1Mbps 1.5Mbps
12,000 1.0Mpbs 1.0Mbps
18,000 640Kbps 90Kbps

Table 1 - DSL Performance (http:// www.dslprime.com)

To some extent, this has been offset with the installation of digital subscriber line
access multiplexers (DSLAMs) into remote switches'®, common in most rural telco
markets.

Rural infrastructure providers tend to be late adopters of technology. Leaving it to
the providers in higher density/wealthier communities to iron out the deployment
and operation Gspeed bumpsObefore deploying the technology. This is even more the
case, when the provider is a regional incumbent LEC, like BellSouth or AT&T. Here,
the body of expertise is in a technology like DSL which works most effectively where
the demand for plain ordinary telephone service (POTS) has ensured a central office
density sufficient to ensure no customer is more than three miles from a switch, and
therefore likely able to use DSL.

® Line conditioning is the adjustm ent of electrical characteristics of twisted pair telephone lines to increase
the signal strength or reduce line noise. Which in turn improves the quality of voice services or increase
the distance from the central office voice services can be delivered. It is achieved through the insertion of
components such as resistors, capacitors, transformers or most commonly inductors. Rural telephone lines
intended for analogue voice signals usually have inductors inserted every few miles; such a line is said to
be "loaded". Loaded lines cannot transport a DSL signal as far as an unloaded line.

10 h a recent report published by the national exchange carrier association (NECA) 64% of 1,100+ survey
participants reported the use of remote switches in their network. NECA Trends 2006 : Making Progress
with Broadband (http ://www.n eca.org/ media/trends_brochure_we bsite .pdf)
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For telcos, the bulk of their investment and operational experience comes from
delivering Broadband to the 80-90% of their customers that reside in urban and
suburban communities. This increases the perceived risk of deploying an alternative
the infrastructure to meet the needs of those beyond DSL® reach. Add to which the
cost to build and support a wireless infrastructure has the potential to be much
higher per Mbps delivered, since the telco cannot use its existing infrastructure, and
wireless operation support needs are different than telephone service or DSL.

The National Exchange Carrier Association (NECA), in their June, 2006 report titled
O'he Packet Train Needs to Stop at Every DoorQ reported that to upgrade their
members 5.9m exchange lines to deliver 8Mbps would cost $2,017 per line'* The
report further noted that of the 6.62m access lines served by 1,120 rural telcos,
while 94% of the switches were equipped to offer DSL, only 636,000 exchange lines
actually received the service. About 10% penetration. By contrast, DSL accounts for
50% of the Broadband connections nationally and is in 42% of homes.

In the light of the enormous cost for delivering universal DSL and the difficulty of
securing an adequate return on the investment (see next section) it should come as
no great surprise, that while telcos are the telephone service provider of last resort,
they have not been conspicuously willing to be the Internet access provider to their
customers in low-density communities!

One can therefore conclude that if DSL is to be the exclusive technology to deliver
Fast Internet access in rural America, then rural America is beyond the reach of
affordable Broadband.

Attitude of Private Investors Towards R ural ISPs

Amongst investors, it is believed that there is a lack of Broadband demand in rural
America. However, this lack of demand can be tied to at least two factors: fewer
choices for the delivery of Broadband, i.e., DSL, cable, T-1, or wireless. And, more
expensive less reliable service when compared to urban and suburban areas®?.

Since there is a perceived lack of demand for Broadband and the cost of building the
infrastructure is large, when both the cable TV and telco operators have made large
investments to upgrade their Broadband infrastructure, their near universal decision
has been to deploy only where demand is greatest. And, therefore where revenues
will be built fastest. This trend continues today. Cable companies are mostly
investing to more efficiently manage the bandwidth between television and
Broadband access. Telcos are deploying fiber to the premises and offering voice,
data and video. For example, Verizon has announced its intention to pass 6 million
homes with fiber by the start of 2007, And, AT&T® stated goal is to have passed
19m homes by December 2008. Other telcos, like Qwest, are looking at the
deployment of ADSL2+, which increases the maximum download speed from
7.1mbps to 24mbps, but reduces the reach of DSL from a maximum of 3 miles to
perhaps 1.5.

™ The Packet Train Needs to Stop at Every Door

(http ://www .neca.org/media/ Executive_Summary_0614 06. pdf)

"2 NYT Article on Satellite Internet access With a Dish, Broadband Goes Rural 11-14-06. URL

http ://www. nytimes.com/2006/ 11/ 14/ technology/14sate llite .htm [?ex=11 643444 00&e n=c5069 86e b1c53b
ab&ei=5070&e mc=etal
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The capital needed is beyond the budgets of many small rural communities, so there
have been efforts to attract private investment. Until recently, technology
improvement investment has centered on improving the capital efficiency of the
Broadband providers serving the 50% + of households in urban and suburban
America. The consequence is that institutional and private investors do not have a
body of knowledge, in particular comparables, with which to compare rural ISP
opportunities. Lacking a business model for rural ISPs, private investors will profile a
rural opportunity with assumptions drawn from Broadband ISP adoption in
urban/suburban communities. Here, the demographics of rural America b older,
lower median level of education and lower incomes suggest lower Broadband
adoption, so reducing potential gross income and therefore their willingness to
invest. A typical private/institutional investor will usually evaluate an RISP
opportunity in this way. Private equity invested in telecom requires gross revenue
per employed capital dollar of 5:1. In a predominantly rural County like DeSoto, FL
this investor requirement would cap the total available private investment at
$314,400. Calculated as follows:

¥ Population 35,000 residents or 13,100 households.
¥ Average revenue per user (ARPU) is  $600 per year

¥ Forecast Penetration 20%

¥ Year 3 Run Rate'® $1,572,000

¥ Available Investment (Run rate/5) $314,400

A recent study considering the cost of deploying Broadband solutions in rural
Wyoming!* estimated the cost of wireless service delivery is $1,284 per customer.
So, to serve DeSoto would require $3.1m. Where then will the $2.65m come from?

Directly funding the buildout is beyond the economic means for many rural
communities, so another source is the Qpublic purseQ Perhaps like the Rural
Electrification Administration (REA)? Between 1935 and the 1950s, the REA in
partnership with rural electric cooperatives (which grew out of farmer operated
locally based agricultural cooperatives) succeeded in increasing the percentage of
rural America with easy access to electricity from 11% to over 90%. Another way,
which is in the control of the community, is to dramatically reduce any of the
network construction and operation costs. See section titled Orhe Role of Community
SupportQ

Access to the Int ernet Backb one, the OMiddle MileO Probl em

The Internet backbone now runs between 7 B 10 billions of bits per second (Gbps).
Demand for digital content, such as the Abilene network (figure 7), which provides
universities with access to digital libraries and e-learning applications, and has the
stated goal of delivering 100Mbps to every connected machine will eventually drive
its speed higher.

3 Run rate is the extrapolation of the gross revenue in the final few months of year two to forecast total
gross revenue in year three

* Costs and Benefits of Universal Broadband Access in Wyoming

(costguest.com/costquest/ docs/ CostsAndBenefitsofUniversalBroadbandAccessinWyoming.p df)

Page 12 of 15
Use of Contents Governed by Legal Notice
For More Information, www.powerlinetelco.net



AH_\ {J\r Wed Nov 15 21:49:20 UTC 2006

/ﬁ-ﬂ .

%ﬁ
'.‘""' u
[CHIN ] '
[KSCY ] 58 (5c]

UI

niooo

BDAAAAAAAAAAAAAAA

o100 NG Wi VTN =

Figure 7 - Current Status of the Abilene Network. Source
http:/ / abilene.internet2.edu/

Today, much of rural America is not connected to the Internet backbone. Thus
creating a need to construct both the final mile, to deliver Internet access and the
Omiddle mileOto bring access into the communities.

How then will the middle mile evolve, if rural usersOtotal needs do not evolve to
drive facilities utilization at a pace similar to that of their urban/suburban neighbors?
For as long as rural communities remain late adopters, their relatively small numbers
will always limit the investment made. The solution is to both dramatically reduce
any of the network construction and operation costs within the control of the
communities served, while concurrently developing the applications of greatest
interest to the rural communities, rather than being the last to adopt applications
developed for the urban/suburban market.

Future Proofing its  Network

An incoming rural ISP faces competing objectives. For the RISP to remain
competitive, and therefore in business in the long term, it must balance the need to
deploy a technology that quickly meets the needs of the served community at the
lowest possible cost per Mbps delivered with the need to future proof the network.

A rural consumer expectation established by their familiarity with existing
applications is to seek easy, simple and fast access to the same content as existing
users. But, as the Pew Rural Broadband study showed, Internet use in Rural America
places a greater emphasis on bandwidth intensive applications like software
purchase, video on demand, etc. Failure to keep pace with this demand will create
the risk of network obsolence for the RISP. A RISP must be prepared to meet the
customer® changing expectations D initially to Glump the dial-upOand quickly to
churn to embrace applications like peer-2-peer networking; online gaming and
music/video downloading.
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The use of fast Internet is different in rural communities. This difference makes rural
America the natural candidate for fiber based access to the Internet. Rural users
make greater use of the Internet for entertainment, which the Pew rural Broadband
study attributes to the small number of other options. It is reasonable to assume
this scarcity of options will continue into the future, making rural ISP subscribers
natural prospects for bandwidth intensive services like HDTV. For example, the
Wyoming Cost Quest study estimated the median cost to lay fiber would be
$8,553/customer. So, if the annual average revenue per user can be increased, to
between $1,440 - $2,760%°, it becomes economically attractive to deploy high
capacity fiber facilities in that market.

What Approach Should a RISP Take?

For a rural ISP to be successful, it must be prepared to dramatically reduce the total
private equity employed to build out the network. This approach requires a very
limited use of private investment. Instead, the RISP must substitute private
investment with funds from operations, capital cost avoidance, capacity presales,
and government provided loan and grant programs. In addition, initially it must offer
a wide group of products ranging from a dial-up replacement to a corporate grade
near T-1. Its long term success is dependant on gaining acceptance in the
community it serves by supporting the community® desire to deploy e-learning; e-
government and e-health applications. Additionally, it must be prepared to add the
infrastructure to support the growing demand for video®®, audio and online gaming.
This is important both because it drives user adoption, which increases ARPU that
creates the revenue base to fund the migration to a fiber based voice, video and data
network.

The Role of Community Support

Rural communities will need to establish a public/private partnership to help the ISP
reduce the cost to construct and operate the Broadband network. This partnership,
could for example, arrange to lease the RISP space on existing tall structures at a
nominal rent. Or, incorporate the RISPs needs into civil infrastructure development,
e.g. always laying fiber alongside any new road construction. Additionally, this
partnership could expedite securing rights of way, to reduce the time required to
deploy. And, provide key customer services like subscription request and payment
acceptance.

For example, it has been PLT@ experience that a critical private partner in the
deployment and operation of a RISP is the local electricity company. Power
companies often have fiber between their substations, and along the primary power
lines that deliver electricity into the communities. They have, in many cases, erected
microwave towers at their substations for internal communication. Substations
themselves are important to the RISP because they are mostly installed close to
customers. Infact, even in rural America, a customer is rarely more than 12 linear

5 Calculated as follows:

Internet Access $300 to $420
POTS $300 to $1,20 0
Satellite TV $600 to $1,20 0

Newspapers/Magazines  $240 to $360
¢ pew® Home Broadband study reported that 42% of home users have contributed content to the web.
And, lower income households are marginally the greater contributors.
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miles from the substation providing them power. 12 miles is the upper limit of fixed
wirelessGrange. Power companies have line crews to maintain their outside plant.
These crews have the skills and equipment to deploy the infrastructure to distribute
the signal and can install the units at the customer® premises to receive the signal
too. Additionally, they have large secure warehouse facilities that the RISP could use
to stage its outside plant equipment prior to installation. Finally, rural electric
companies are already setup to accept payment in all forms.

More on other forms of public/private partnership can be found at the Analyzing
Broadband Access for Rural Development (A-BARD) website'’.

Providing this support has numerous immediate and long-term benefits. Most
importantly it makes Broadband access universally available. Helping the RISP get
started and avoid capital and operating expenses will reduce the average cost of
service. Finally, by shortening the time for the RISP to become cashflow positive, the
community increases the probability of long term availability of service, and will
eventually benefit from access to voice, data and video services via a state of the art
fiber based infrastructure, leapfrogging urban/suburban America with its heavy
legacy investment in DSL and CATV.

About PLT

Based in Fairfax, Virginia, PLT is a systems integrator that plans, builds and launches
Rural Internet Service Providers (RISPs). Founded by veterans of the
telecommunications and energy industries, PLT® staff and consultants have specific
experience launching telephony and broadband services in not only the U.S., but also
in Europe, Asia and Latin America. Committed to Gnaking the world your neighbor,0
PLT is currently working in several States with economic development agencies and
rural electric cooperatives to provide affordable fast Internet access to businesses,
homes, schools, churches, farms, and other establishments. For more information,
please visit PLT on the web at www.powerlinetelco.net.
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