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decision to hire a telecommunications consultant to seek out cable television and data a~cess

competitors for the city. The consultant, Paul Trane of Telecommunications Insight Group,
developed a telecommunications plan for the city, handled all licensing and franchise !

negotiations, managed city rights of way, and invited RCN to become a competitive viqeo and
high-speed access provider. Thus, the city was welcoming to telecommunications comretitors,
and was proactive in its use ofvarious mt-ans, such as short-term open video system a~eements,

to speed the deployment of advanced services while it negotiated longer-term !

telecommunica~ons franchises. 182 Such openness to new entrants most likely helped stfed the
entry of competItors to the area. !

!

137. Public investment in facilities has also played an important role in the d!PIoyment
of high-speed infrastructure in Waltham. The City built its own public institutional fib r network
in 1997 and 1998 because the existing networks were not meeting its needs,and analys s
believed that construction of a municipal network was cost effective. The network CUff ntly
provides data access services to all public buildings, including schools, and soon will PfVide
telephone services as well. The city recently spent $1 million on a switch to support te phone
service on the network. The City is also considering the provision of video services to ublic
buildings over the network. Local telecommunications providers offer redundant supp rt to this
network rather than supplying the institutional network itself. 183 I

138. The Commonwealth of Massachusetts will soon create another option:6
entities in Waltham. The Massachusetts Community Network initiative has contracted
provider to allow public entities across the state to purchase high-speed Internet access
rates, 1.54 Mbps) off a single contract. l84 While Waltham has the option of using this
once it is operational, it will not need to do so because of its own facilities. 18s

1&2 An open video system (OVS) is an alternative regulatory treatment of multichannel video program d stributor
service established by the 1996 Act. 47 U.S.C. §571 (a)(3) - (4). An OVS agreement is analogous to a able
franchise agreement: it is an agreement with the local regulatory authority for permission to serve the 10 al
community, and usually involves some concessions on the part of the OVS provider, such as high-speed service to
public buildings. Above, the agreements are described as "short term" because they were negotiated in tder to
allow RCN to begin providing service, but were later replaced with long term traditional cable agreemen .

!,

1&3 Trane Interview.

1&4 Digital Broadband Communications, Broadband Network to Serve All ofMassachusetts, News ReleJe, Jan. 24
2000. .

185 Trane Interview.
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3. Muscatine, Iowa

a. Introduction

Figure 20 - Median Household
Income
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139. Muscatine is a mid-sized to\VTI with a population of approximately 23,0 °(county
popul'ltion of 40,000), located along the Mississippi River in southeastern Iowa. 186 Th 1995
estima~e of the median household income
for Muscatine county is $38,840, while the
median household income estimate for the
state ofIowa is $33,436. (See Figure 20.)
As of 1996, the county population had a
racial composition of 98.0 percent white,
0.8 percent black, 0.3 percent Indian and
0.9 percent Asian or Pacific Islander.
Based on the U.S. Census Bureau's 1997
County Business Patterns, approximately
41 percent of the county's labor force is
employed in manufacturing, with 17
percent employed in retail trade and 28
percent employed in services. 18

? The town of Muscatine is the facility site of several F
1000 companies, including Monsanto, Hon Industries, Inc. and Bandag, Inc.

140. It is notable in a town the size of Muscatine that there are three terrestria ,
facilities-based, high-speed service providers for residential customers: (1) Muscatine ower and
Water (MP&W), the town's incumbent utility; (2) US West, the incumbent phone com any, in
partnership with a local ISP; and (3) AT&T Cable Services. One factor contributing to his
degree of advanced deployment is Iowa's legal environment, which has encouraged m icipal
involvement in the deployment of advanced telecommunications services. The state of owa
actively has supported legislation and legal interpretations to overcome barriers that ha e
restricted municipal entry into high-speed provision in some other states. 188 As a result, there are
now some thirty Iowa communities that provide facilities-based telecommunication se ices. 189

141. MP&W, Muscatine's municipally-owned public utility, which consists 0 separate
electric, water and communications utilities, was the first to deploy high-speed facilitie in

186 Muscatine Development Corporation: Introduction (visited Apr. 26, 2000) <http://www.museatine.e m/
mde/mde.hOOI>.

187 u.s. Census Bureau: 1997 Business Patterns for Muscatine County, Iowa (visited June 12,2000)
<http://www.census.gov/epedlcbp/map/97data/I9/139.txt>.

188 See James Baller and Sean Stokes, Sector's Authority to Engage in Telecommunications Activities (vi ited July
12, 2000) <http://muniteleeom.orglv1 i1/Baller.hOOl> (providing background on state barriers to municip 1entry
into telecommunications services); Communications Update: Score Tied at 1-1 for Municipal
Telecommunications (visited July 12, 2000) <http://www.fredlaw.eom/newsletters/eable/-eable99081223 l.html>
(same).

189 Bob Haug, Telecom: To Support and Strengthen lowa 's Municipal Utilities (visited May 9, 2000)
<http://www.iamu.org/mainlteleeom.hoo>. .
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Muscatine.190 It conducted a marketing study in 1996 that showed resident interest in I
municipally-provided telecommunications. A detailed feasibility study and business pl~ then
followed. Finally, in a public referendum on July 22, 1997,94% of the voters approveq the
communications utility. The communications utility received $18 million in initial fun~ing from
the municipal electric utility, and completed construction of its fiber network in the sprirg of
1999.

142. On the heels of the completion ofMP&W's telecommunication networ
Muscatine Information Services (MIS), a local ISP, announced, on June 7, 1999, that it as
launching a DSL-based Internet service in Muscatine, called MuscaNet. 191 This service
developed out of a partnership between US West and the Stanley Group, one of Muscat ne's
oldest businesses with eighty-five years of experience in environmental and telecomm .cation
matters. Also in the summer of 1999, AT&T began to offer its AT&T@Home cable m dem
service to its cable customers in Muscatine.

Current Deploymentb.
I

143. MP&W provides high-speed cable-modem Internet access to residential I

customers and a Municipal Area Network for business customers. MP&W's telecomm cation
network consists of a hybrid fiber coax (HFC) system with 125 homes per node. It can eliver a
maximum of4 Mbps downstream and 1 Mbps upstream for connected customers. MP W
obtains its connection to the Internet backbone through NetIns, a division ofIowa Ne ork
Services, Inc. (INS), a telecommunications firm formed in 1986 by a consortium of 12
independent telephone companies. INS has a point of presence in Muscatine, from whi h it
carries traffic to Des Moines, where NetIns connects with the Internet backbone provid r.

144. The telecommunications service area covered by MP&W includes the m icipal
boundaries of Muscatine, plus MP&W's authorized electric-service territory. The com any is
further authorized to extend these boundaries to neighboring service areas, wherever it .s
economically viable to provide telecommunication services. Within the Muscatine m icipality,
MP&W service passes 100 percent of approximately 9,400 city homes. Of these home, some
3,500 homes subscribe to MP&W's cable video service and some 1,400 homes subscri e to its
high-speed Internet service, as ofApril 2000. Thus MP&W's high-speed service has a hieved a
market penetration ofnearly 15 percent, since the service began some 15 months ago.

145. Muscatine Information Services (MIS) offers high-speed service in conj ction
with US West Interprise Megabit Services. I92 MIS acts as the hub, collecting and routi g data
traffic over the US West asynchronous transfer mode Cell Relay Network to its ISP se ice,
MuscaNet. High-speed service is available at speeds ranging from 256 kbps to 7 Mbps

190 Muscatine Power and Water: Communications (visited Apr. 25, 2000) <http://www.mpw.orgi
communications.htm>.

191 Muscatine Information Service (visited Apr. 25, 2000) <http://www.muscanet.comihtmll
dstnewJelease.html>.

192 U.S. West's MegaBit Services provides high-speed service to the Internet or to a corporate LAN, us~g Rate
AdaptIve DSL (RADSL) technology. US West Megabit Services: Fast Facts (visited Apr. 27, 2000)
<http://www.uswest.com:80/products/dataldsl/fast_facts.html>.
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Currently, DSL service is available in areas that meet line quality criteria and lie withi 15,000
feet of US West's main office, which is located in downtown Muscatine. Some 75 per ent of the
city of Muscatine lies within 15,000 feet of the DSL-capable central office, and therefo e
customers living within this area should be able to qualify for DSL service.

146. The AT&T@Home service delivers high-speed cable modem access dir cdy to
the personal computer. This service has a downstl~am speed of up to 3 Mbps.193 Upstr am data
transfer is limited to 128 kbps. The @Home service is operated by TCI of Eastern low and is
available everywhere within the Muscatine city limits. In addition, DirecPC's service i also
available in Muscatine. 194

c. Schools, Libraries and Other Programs.

147. Muscatine's high school offers its students Internet access through conn ctions in
every classroom, with a student-to-computer ratio of 4 for 1. These services are a part fthe
Iowa Communications Network (lCN). The Muscatine community school district has r ceived
approximately $75,000 in E-rate funding.

148. The Iowa Communications Network is a state-owned and administered
optics network created to make educational, medical, and governmental services more sily
accessible to Iowans in each of the state's counties. 195 Completed in 1995, the ICN rea hes all
99 Iowa counties with some 3,000 miles ofDS3 fiber optic cable backbone, and some 7 5 full
motion video sites at public libraries, hospitals, physician clinics, and accredited school and
colleges. 196 Fiber optic endpoints are located in each county, at each of the three state
universities, at the studios of Iowa Public Television, and at the Capitol Complex, givin a total
of 104 such sites. Every school district which chooses to participate can obtain a video
connection. In total, the state's network links hospitals, state and federal government, p blic
defense armories, libraries, schools, and higher education through both high quality, ful -motion
video and high-speed Internet connections

149. Additional Internet-connection to area students is offered by Muscatine
Community College through its degree programs.

d. Discussion

150. One unique factor in the development of high-speed services in Muscati is the

193 The actual speed of transfer is dependent upon several variables, such as the customer's computer pe ormance
and configuration, performance characteristics of each component of the data network, the number of use sand
overall network traffic. AT& T @Home Cable Internet Service: Frequently Asked Questions (visited Apr 27,
2000) <http://www.athome.att.com/pages/faq.html#HowfastisTCIHome>.

194 DirecPC.com: How Much Does It Cost? (visited Apr. 27, 2000) <http://www.direcpc.com/
consumer/cost/cost.html>. The nearest point of presence for service in Muscatine is 26 miles away.

I

195 The Iowa Communications Network supports full-motion, two-way video conferencing across the ent~e
network. Its backbone network consists o!~ery high-speed DS3 (n) circuits. Intergovernmental Inform tion
Technology EnVlronmental Assessment (VISited May 9, 2000) <http://www.state.ia.us/govemment/iitt/asses.htm>.

196 State ofIowa: Iowa Access Network (visited June 13, 2000) <http://WWW.icn.state.ia.us/teXt/txtindex.h~I>.
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strong role of public investment, both through the Iowa Communications Network and ~ough
both the state and municipal governments. 197 Like several other states, Iowa has been Broactive
in overcoming legal barriers that limit municipal provision of high-speed services. In Ij997, the
Iowa legislature voted unanimously to allow the provision of telecommunications servfes
through municipal utilities. 198 Dissatisfied with the legislature's action, the Iowa Teleppone
Association challenged an Iowa town's plans to provide competitive telephone service;1 the lower
court rejected the challenge, and the Iowa Supreme Court affirmed the judgment.199 )

I

151. For smaller Iowa communities attempting to attract new businesses and ~etain
their current economic base, municipal provision of advanced services, combined with he
Internet's ability to overcome distance barriers, can be an enticing factor. If municipal rovision
of high-speed infrastructure encourages growth and establishes the demand for high-sp ed
service, other providers such as cable and telephone may then find a sufficient client b se to
begin to offer their own services. In Muscatine, the telephone and cable companies res onded
quickly to the deployment by the local utility. Municipal utilities-based deployment m yalso
allow private providers to realize time and cost savings, for example, by sharing unuse dark
fiber capacity and with using public right-of-ways.

197 See, e.g., Communications Update (visited July 13,2000) <http://www.fredlaw.comlnewsletters/cabk/-
cable9908122331.html> (discussing the Iowa State Supreme Court ruling that Iowa towns may offer I

telecommunications services to the public). I

198 See 199710wa Acts, ch. 81 (codified at Iowa Code §§ 476.IB(I), .IB(3), .29(16), .96(3) (Supp. 1991».
199 See Iowa Tel. Ass'n v. City ofHawarden, 589 N.W.2d 245 (Iowa 1999). The Iowa telephone ASSociltion had
argued that an Iowa law prohibited the public sector from providing services in competition with the priyate
sector. The Iowa Supreme Court held that the State of Iowa is a "franchising authority" under 47 U.S.C.j
§ 510(22), and that a franchising authority may not impose requirements that prohibit the provision of i
telecommunications service by a "cable operator" (pursuant to 47 U.S.C. § 541(b)(3)(B». Because the tity of
Haw~den is a cable operator, the Court said, the State cannot pro~ibit t~e city from providing telephone service
over Its cable system. Further background on the Hawarden case IS avaIlable from the Federal-State Joi t
Conference on AdvancedServices: Midwestern Regional Field Hearing (visited July 13,2000)
<http://www.fcc.gov/jointconference>.
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4. Miller, South Dakota

a. Introduction
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Figure 21 - Median Househol
Income

152. Miller, South Dakota is a town of 1,655 and is the county seat of Hand ounty
(population of 4,144).200 Miller is located in central South Dakota to the east of the M ssouri
River. The great majority of Miller's
population is employed in government,
service and trade industries, and agricultural
activities. In 1989, 728 out of 4,133 residents
of Hand County were designated as living at
or below the poverty level.201 In 1993, the
median yearly household income for Hand
County was $26,454.202 (See Figure 21.)
Although high-speed service has recently been
deployed in Miller, it has not been deployed to
the extent described in the other case studies.

153. The cable television service provider in Miller is Midcontinent Comm ications,
a company that has been providing cable television service in South Dakota since 196 .203 US
West is the incumbent local exchange carrier in Miller. It provides frame relay, ISDN, and ATM
services to customers in Miller. US West provides these services using leased DS3 ca acity
from Sully Buttes Telephone Cooperative, Inc. Sully Buttes Telephone Cooperative is a member
of the South Dakota Network, a consortium of40 South Dakota independent telephone
companies with over 4,000 miles of buried fiber optics in South Dakota. The South D ota
Network provides data, video and voice inter-city transport to South Dakota's commer ia1 and
medical sectors, the State of South Dakota, educational institutions, and national intere change
carriers. 204

b. Current Deployment

154. On September 29, 1998, the @Home network announced an affiliate reI tionship
with Midcontinent Cable Company and its TCI partnership systems, to deliver high-sp ed cable

200 South Dakota: Miller-Hand County (visited May 1,2000) <http://www.state.sd.us/oedlprofiles/millr.htm>.

201 Us. Census Bureau: USA Counties 1998 (visited June 14,2000) <http://tier2.census.gov/cgi
win/usac/table.exe>.

202 ld.

203 Midcontinent Cable Company is a wholly owned subsidiary ofMidcontinent Communications. The ast
majority of the Midcontinent systems now are interconnected by a newly-constructed fiber network exte ding
from southeastern South Dakota into central North Dakota. See Excite@Home: 2Home Network and
Midcontinent Cable Co. Announce Affiliate Relationship (visited Mar. 7,2000)
<http:corp.excite.comlNews/pr_980929_01.html>.

204 See South Dakota Network LLC: State's Largest Fiber Network Adds 25 New Owner Companies (vis'ted June
12,2000) <http://www.sdnet.net/article070699.htmJ>.
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Internet services to its cable communities in North and South Dakota, beginning early ~999.205

Since February 1,2000, Midcontinent Communications has provided Miller with high-~peed
cable service, offering its 1.5 Mbps @Home service to residential customers in Miller. iThis
service is deployed on an HFC 750 MHz interactive cable system. Midcontinent ,
Communications uses DUNet as its backbone provider; AT&T@Home transports traf~C from
Miller to UUNet's POP in Sioux Falls, South Dakota. Since the introduction of@HoI1}e service
in February, 14 households out of the 1072 homes passed are subscribing to the @Honie service
-- a penetration rate of slightly over 1% in seven months. 206 Midcontinent @Home cos~ $29.95
per month for Midcontinent cable subscribers or $39.95 for non-subscribers. customeJs have the
option of leasing a cable modem for $10 per month or purchasing one for $225. There's a one
time set up fee of $99, which covers installation of an additional dataport, an Ethernet ard, and
Midcontinent@Home software. I

!

155. US West has not found that there is a market or customer base to justify the
expense of deploying DSL services. As described above, DirecPC is available to resid nts of
Miller.207

c. Schools and Libraries

156. In addition, Miller schools have received approximately $42,000 in E-r e
support. The E-rate allowed Miller to greatly increase the speed of its previously slow lassroom
connections. E-rate funds have also been used to purchase necessary internal connecti ns. As
part ofthe cable industry's and Midcontinent's commitment to the National Cable Tele ision
Association's High Speed Education Connection208 and the Cable in the Classroom pro rams,209
all state-certified K-12 schools in communities served by Midcontinent are eligible to rr·ceive
free cable television service and, where available, high-speed Internet access. Midcont nent is
currently providing these services to the three public schools in Miller.

157. Schools in Miller also have been wired under South Dakota's "Wiring t~e

205 See @Home Network and Midcontinent Cable Co. Announce Affiliate Relationship (visited mar. 7, 2~00)
<http://www.corp.excite.comlNews/pr_980929_01.html>. I

~ Th," data refl," salos aotivity as ofMay 16,2000. I

207 See DirecPC.com: How Much Does It Cost? (visited Apr. 27, 2000) I

<http://www.direcpc.com/consumer/cost/cost.html>. According to the DirecPC website, the closest ret'l outlet
for DirecPC equipment is located in Sioux Falls, South Dakota, 131 miles from Miller. The nearest Inte et point
of presence is also in Sioux Falls. Cf supra para. 59. .

i

208 The High-Speed Education Connection is a program begun in 1996 in which the cable television in~stry
pledged to equip at least one site in every consenting elementary and secondary school passed by cable' high
speed services with a cable modem providing basic high-speed access to the Internet, free of charge. IV< ional
Cable Television Association: Cable Operators Expand Education Commitment (visited June 12,2000),
<http://www.ncta.com/home.html>.

209 Cable in the Classroom is a $2 million per week public service effort supported by 41 national cable hetworks
and over 8,500 local cable c~~panies. These network~ and local cable companies act as a partner in learjning with
teachers and parents by provldmg a free cable connectIOn and over 540 hours per month of commercial-free
educational programming to schools across the country. See Cable in the Classroom Home: What Is Cdble in the
Classroom? (visited June 12,2000) <http://www.ciconline.com/abthom.htm>. .

66



_____________F_e_d_e_r_a_l_c_o_rn_rn_u_D_i_ca_ti_·o_D_s_C_o_rn_rn_is_sl_·O_D ~CC 00-290
!

I

Schools" and "Connecting the Schools" (CTS) programs.2lO Wiring the Schools estabrshed a
solid LAN and electrical infrastructure in the K·12 school buildings across South Dako a. CTS
is a follow-up endeavor, building on that foundation for the creation of a statewide vid 0 and
data intranet to improve the educational opportunities for K-12 students in South Dako .211 CTS
ultimately will connect all K-12 schools into a single, statewide data and video intranet referred
to as the Digital Dakota Network-to enhance education opportunities f0r every stude in South
Dakota.212 The State Bureau ofInformation and Telecommunications and Department f
Education and Cultural Affairs coordinat~d the effort to set up the educational intranet. US West
is partnering with the state and other telecommunications vendors to provide the high-s eed
infrastructure and services that connect the schools to the state-administered intranet the
World Wide Web.213

d. Discussion

158. Miller, South Dakota is an example of a small town in which high-spee servIce
has been fully deployed by one provider. Unlike the other case studies, there is no co etition
in the provision of wireline high-speed services. That high-speed facilities are being d loyed in
so many ofthe smaller towns in South Dakota served by Midcontinent, including Mille , may
owe to Midcontinent's longstanding relationships with the many small rural communiti sit
serves, and a commitment on its part to provide its service area with high quality
telecommunications.214

210 Connecting the Schools Project Installation Progress ofthe Digital Dakota Network (visited May 12 2000)
<http://cts.state.sd.us/status.htm >.

211 The network infrastructure named Digital Dakota Network (DDN) provides a frame relay or a minim m of an
asynchronous transfer mode (ATM) Tl to approximately 400 public school buildings in the state. The g neral
rule is that elementary schools (K-6) receive frame relay and that grades 7-12 receive ATM. The frame elay
circuits deliver data communications (World Wide Web, e-mail, etc.) and the ATM circuits deliver data d video
(H.320 based). South Dakota Network (http://www.sdnet.net) and US WEST (www.uswest.com) are th
telecommunication companies providing frame relay and ATM services. Vtel (http://www.vteI.com) LC 000
video room systems are being installed in the eligible distance learning classrooms.

212 The Digital Dakota Network uses asynchronous transfer mode switching centers in telecommunicatio s central
offices throughout the state. This leading edge, cell-switched technology transports voice, video and dat at
speeds of up to 155 Mbps. ATM augments the existing statewide US West frame relay data network.

213 US West will give schools participating in the Connecting the Schools project-including schools ou ide its
service area-free access to more than $17 million worth of company data networking and interactive vi eo
equipment. VTEL, Cisco and 3Com are providing the equipment to US West at discounted prices. See outh
Dakota: Janklow and US West Make Giant Leap Forward in Providing Technology for State's School hildren
(visited May 10, 2000) <http://www.state.sd.us/governor/PresslReleases/1999/decemberIUSWestCTS.h

214 "Midcontinent is continuing to deploy high-speed service areas in rural America, even though the up des are
very expensive and capital intensive. We are willing to undertake the substantial risk of deploying in 10 -density,
high-cost areas because of the stable regulatory environment in which we have been operating, and beea se we
believe that the service we are offering appeals to our customers." Statement of Joe H. Floyd, President d Chief
Operating Officer of Midcontinent Media, Inc. at the CEO Summit on Rural Telecommunications, Washi gton,
D.C. (Sept. 9, 1999). The United States Senate: CEO Summit on Rural Telecommunications - Closing Digital
Divide (visited July 3, 2000). <http://www.senate.gov/-dpc/events/990909>.
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5. Wilsondale, West Virginia

a. Introduction

Figure 22 - Median Household
Income
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159. Wilsondale is a small, unincorporated town in Wayne County in southw stem
West Virginia, on the edge of Cabwaylingo state forest. It is located on rural route 41, ear
highway 52. With a population of 571,
Wilsondale is a residential town where
about 80% of the 199 households are
single family homes.215 The population
density is low, at about 17 persons per
square mile. The median household
income is $12,500, below the 2nd

percentile in the nation. (See Figure 22.)
Wilsondale was formerly a coal-mining
town with a school, but there are no
longer businesses or schools in
Wilsondale. School-aged children attend
schools in the neighboring towns of
Dunlow, Crurn or Wayne. .

I

160. Verizon (formerly Bell Atlantic) is the incumbent carrier for Wilsonda~eitself,
providing service from a switch in the nearby town of Kermit. Also, three of the schoo s that
Wilsondale children attend, Crurn Elementary, Crurn Middle School and Tolsia High S hoollie
in Verizon territory. Verizon currently has no plans to deploy high-speed services to ilsondale.

161. Citizens Telecommunications Company of West Virginia (CTC-WV) is Ithe
principal incumbent local exchange carrier for much of Wayne County, and serves two ~chools
that Wilsondale children attend, Dunlow Elementary and Wayne High School. CTC-\\{v does
not receive Rural Utilities Service funds. I

I

162. There is no cable operator serving Wilsondale. Charter Systems is the c~ble
operator for the nearby towns of Dunlow and Crurn, where Wilsondale children attend tchool.
Charter Systems is in the process of updating its cable plant throughout Wayne County Ito two-
way, but does not plan to extend any service to Wilsondale at this time. I

I

I

b. Current Deployment i

i

163. As noted, high-speed wireline service is not available in Wilsondale. NJ cable
operator has found that there is even enough of a market to provide cable programming!services
to Wilsondale. I

164. DirecPC offers high-speed Internet access across most of the U.S. and ~'lsondale
resid~nts may obt~n high-speed Int~rnet access via sat~llite through this service. Acco ding to
the DIrecPC web SIte, the nearest bnck and mortar retall outlet for DirecPC equipment' 165

,

215 See Wayne County Homepage (visited July 7, 2000) <http://www.elocal.com/start.asp?cc=
4&zipcode=&countyid=3036&portalid=0&stateid=48&cityid=30079&cs=5&parentid=197>.
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165. There are no schools in Wilsondale. The children attend elementary sc ools in
the nearby towns of Dunlow and Crum. The middle school is located in Cmm, and hi h school
students attend one of two schools, Tolsia High School or Wayne High School, both n rth of
town.

166. The Wayne County school system Technology Coordinator reported th t none of
the five schools have a high-speed Internet connection. The schools access the Interne over
shared 56 kbps lines using Cisco 2500 routers. Tolsia H.S. has approximately 100 co puters for
445 students on one 56 kbps line. The 594 students of Wayne H.S. share one 56 kbps ·ne with
482 Wayne Middle School students. Thus, approximately 200 computers share the W yne H.S.
56 kbps line. Crum Middle School's 45 computers and Crum Elementary School's 77 omputers
share a 56 kbps line using a frame relay circuit that is typically used for data traffic. D ow
Elementary has approximately 35 computers for 103 students on a 56 kbps line. Thus,
computer density per student is high, but the number of computers sharing a 56 kbps Ii e causes
slow connections. Tolsia H.S. has received nearly $5000 in E-rate discounts. The Wa ne
County school system has received $210,000 in E-rate funds to support these services.

167. CTC-WV, the incumbent carrier for most of Wayne County, donated th routers
and equipment for schools in its service area, Dunlow Elementary and Wayne High Sc 001.

CTC-VlV also installed and maintained the systems for one year. CTC-WV does not c ently
have plans to provide high-speed Internet connections to these schools, but could provi e Tl
lines to the schools at a discounted rate. Verizon, the incumbent carrier for Crum, assis ed Crum
schools with Internet connection through its World School program. Verizon donated Cisco
router to Crum Elementary and Crum Middle Schools for connection over their 56 kbp frame
relay circuit. Verizon also donated free installation, browser software, training, two ye s of
router maintenance and 2 years of Internet access. The schools also use the frame relay circuit
for a state-wide administrative data network. Verizon provided the same equipment an services
to Tolsia H.S., which is also a part of a Verizon-sponsored video distance learning pilot rogram.
For the distance learning program, Verizon provided $50,000 in video equipment and 80%
discount on an upgraded router. This will enable Tolsia to disconnect its 56 kbps frame relay
circuit and use a Tl line and ATM for both video and high-speed Internet access.

168. The area cable operator, Charter Systems, provides free cable to the area chools.
Charter Systems is in the process of upgrading its system in Wayne County to two-way raffic
and may be able to provide high-speed service to the schools when finished, but does no
currently have plans to do so.

169. The school system receives annual state money for technology that is sh ed
among the 21 schools in the county. West Virginia SUCCESS217 funding provides abou

116 See also supra paras. 58, 122.

117 SUCCESS, Student Utilization of Computers in Curriculum for the Enhancement of Scholastic Skills i an
eight million dollar per year state funding program to provide technology tools to prepare students in grad s 7- 12
for college and employment. See WV SUCCESS (visited July 25, 2000) <http://access.k12.wv.us/success .
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$200,000 per year for computer and network improvements and West Virginia Basic S~ills

funding provides about $180,000 per year to support a Compass Learning system.218 Afcording
to the Wayne County School System Technology Coordinator, the funds were not distibuted
evenly among all the schools, because the impact would be minimal. Instead, funds we e used
first to create half-computer labs in the largest schools, then to upgrade the labs to full I bs, then
to bring compu~ers to the smaller schools, and finally to bring computers into the classrpoms. In
addition, the school system has a Cisco Academy219 lab in each high school. The schoo~ system
also uses various grants and gets some funds from the governor when money from the ~ate

budget remains at the end of the fiscal year. I

i

d. Discussion I

170. Wilsondale, West Virginia is an example of a residential rural town wiJ a small
population, low population density and no broadband service. There are no plans to de loy
broadband service to Wilsondale. For a small, rural town such as Wilsondale, adequat school
and library Internet access is critical. Such towns could benefit from broadband conne tions to
the area schools. Programs such as E-rate, in connection with assistance from local c ers or
cable providers and state funding can make a great difference in bringing broadband se ice to
these areas.

6. Best Practices

171. In addition to the geographic area case studies, we have also conducted,
conjunction with the Federal-State Joint Conference on Advanced Services, a review 0

community-based deployment efforts to identify best practices which have led to incre sed
access to advanced telecommunications capability. This information has been develop d through
the series of hearings and site visits sponsored by the Joint Conference, the developme t of the
database on project characteristics and literature review. The field hearings, site visits, d the
Joint Conference's growing database of community deployment efforts,220 have provid
important insights into the kinds of efforts that can successfully bring advanced service~ to a
diverse range of communities. This section outlines some of these successful strategie~.

i

a. The E-rate and Rural Health Care Programs
i

172. The E-rate and the Rural Health Care Program, both elements of our umfersal
service program, have been successful in bringing advanced services to many commun· ies. The
E-rate provides discounts on telecommunications and Internet services as well as on so e of the

218 Compass Learning, fonnerly Jostens Learning System, is a provider of instructional software to SChot'IS to h,1p
teachers manage student perfonnance personalize learning, and connect communities of users. See Com ass
Learning - About Us (visited July 25, 2000) <http://www.compasslearning.comJaboutJaboutOl.html>.

!

219 The Cisco Networking Academy is a self-paced web program that teaches students to design, build, ~d
maintain computer ~e~orks. It uses .web-based delivery ofeducational content, coupled with online t091s and
network-based applIcations that prOVide a hands-on approach See, Cisco Networking Academy Program -
Program Overview, (visited July 25, 2000) ,
<http://www.cisco.com/warp/public/779/edu/academy/overview.html>.

220 See <http://www.fcc.gov/jointconference>.
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inside wiring and equipment necessary to bring modem communications technology t K-12
schools and public libraries. The program gives priority to applications from poor and rural
schools. It funds eligible requests for telecommunications and Internet services before requests
for internal connections. It funds eligible services regardless of the speed at which the provide
transmissions.

173. The Rural Health Care Program provides discounts on telecommunicati n
services for not-for-profit rural health care facilities to bring their rates for telecomm ications
services down to that of similar services in urban areas. The program provides disco ts for
telecommunication services related to telemedicine regardless of the speed of the trans ission.

174. Both of these programs are designed to provide direct benefits to the re ipients.
At the same time, they can increase local demand for advanced services, improving th
economics of building out necessary infrastructure. They can also provide exposure
to the potential of advanced services, which may further stimulate demand.

175. The E-rate allows schools and libraries to obtain high-speed services were they
had not been previously able to do so. In some instances the E-rate has made possible
advanced service connection to the Internet where even dial-up access was not availab e before.
In the Alaska Field Hearing, we heard testimony from a remote school district that the -rate is
the single largest factor responsible for connecting virtually all rural Alaska schools to the
Internet, most at least at speeds that at least meet our definition ofhigh-speed service.2

1 The
Rural Health Care Program, too, has brought advanced services to many rural comm 'ties, and
will provide over $9 million dollars in funding to support to applicants around the co try by the
end of its second year.222 In the Aleutian Islands in Alaska, the rural health care corpo tion and
the school district have been able to work together to build a shared network and lever ge the
discounts each receives. from these universal service programs to obtain more bandwid than
either could do on its own.223

176. In Florida we heard testimony on how the E-rate enables libraries to pr vide
consumers with both improved access to advanced services, and with the training nec ssary to
take full advantage of the opportunities that these services present.224

b. Demand aggregation

177. One successful deployment technique is the practice of aggregating cus orner
demand for advanced services when seeking a provider. Through this method, groups f
customers can substantially reduce providers' customer acquisition costs, demonstrate emand
sufficient to warrant infrastructure investment and use facilities efficiently.

22\ Transcript of April 17, 2000, Alaska Field Hearing,
<http://www.fcc.gov/jointconference/jc-transc-ak3.htm#beckley> (Alaska Field Hearing).

222 Universal Service Administrative Company 1999 Annual Report to Congress and the FCC: Reachi and
Connecting Americans, March 31, 2000.

223 Alaska Field Hearing, <http://www.fcc.gov/jointconference/jc-transc-ak3.htm#beckley>.

224 Transcript of June 9, 2000, Florida Field Hearing at 51,137 (Florida Field Hearing).
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178. Berkshire Connecf25 is an example of a successful demand aggregation ~ffort. In
rural Berkshire County, Massachusetts a consortium of business, cultural, academic an~ local
economic development leaders formed Berkshire Connect and created an attractive market by
aggregating demand from all sectors and all levels of users. The consortium was able tp attract
several million dollars for the construction ofnew facilities. As a result, they are now ,ble to
purchase advanced ~;ervices at rates comparable to those paid in Boston. The Common ealth of
Massachusetts, throl'gh its Massachusetts Community Network, has taken a similar ap roach
using the combined demand of local government traffic. The state requested bids for 1 services
to all of its municipal governments and schools. To win the contract, the bidder was re uired to
offer the same price for Tl service to any customer, regardless oflocation. According to the
Project's management the winning contract cut Tl costs in Massachusetts nearly in hal , and
guaranteed access to Tl services for all towns, villages and schools in the state.226

I

c. Anchor Tenants I

179. Anchor tenancy has also proved successful. In this strategy a public entity, or
other large customer, uses its demand to attract investment in infrastructure with advanped
telecommunications capability. The infrastructure which is used to provide service to ~is anchor
tenant can then be used by other business and residential consumers, or it can be the sppngboard
for deployment ofadditional facilities. In some instances, public entities acting as the chor
tenant have put conditions on their purchase agreements, such as requiring providers to serve
rural areas in a certain time frame.

180. In Colorado, the state has acted as an anchor tenant. Colorado requeste
high-speed service at each of its 64 county seats to carry the State's data traffic, such
related to driver's license and registration and that related to public assistance benefits. The state
intended to offer a multi-year contract to the winning bidder. Bids were evaluated bas don
price, and how quickly remote counties would be served. The state chose a winning bi der in
April 2000, and by 2003 the successful bidder will be serving all counties with advanc d
telecommunications capability.227 The State of Montana has undertaken similar initiati es, the
most recent is called SUMMITNET II. This project connects 9 Montana communities d
carries the traffic of public and educational entities. In addition to providing direct ben fits to
the public customers involved, the project sponsors believe it will to bring investment ir
advanced services capability to these communities.228

I

i

d. Public Investment

181. Direct public investment in desired infrastructure has also been used. T~ere are
many instances where a municipality, usually one that already provides another utility $ervice

I
I

I

225 Transcript of May 22, 2000, Massachusetts Field Hearing at 96-104 (Massachusetts Field Hearing). fee also
Berkshire Connect (visited July 25, 2000) <http://www.bconnect.org>.

226 Massachusetts Field Hearing at 114-115.

227 Owens Announces $37 Million State Contract for US West to Build High Speed Computer Network 4nking all
ofColorado (visited Aug. 2, 2000) <http://www.state.co.us/gov_dir/04-17-00a.hnn>. .

228 Transcript of June 21, 2000, Montana Field Hearing at 24 (Montana Field Hearing).
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like cable or electricity, builds its own high-speed telecommunications facilities and di
serves customers. In other instances, states have invested in substantial fiber networks
or other customers.

C 00-290

182. Hawarden, Iowa took this approach. The City of Hawarden operated a s ccessful
electric and cable utility. Unhappy with the telecommunications service options availa Ie to
them, the City decided to build its own advanced telecommunications facilities. They ave now
built a hybrid fiber coaxial cable network throughout the town. Businesses in the co unity
that previously feared being left behind in a digital age, no longer fear being forced to r locate to
have access to the modem communications they need. 229 In Orange City, Iowa the to
government formed a partnership with its local telephone companies and is building a ireless
system that is bringing high-speed Internet to its citizens. The case studies of both Wal am,
Massachusetts and the Muscatine, Iowa illustrate the strong role public investment has layed in
those communities.230

e. Use of Unlicensed Spectrum

183. Several entries in our database are from small local Internet Service Pro
who have used unlicensed spectrum in the 2 GHz band. This unlicensed spectrum can e used
with little capital outlay to provide high-speed Internet access. Use of the spectrum doe not
require a license. Providers in rural counties in Utah, Wisconsin and Indiana all point t this
unlicensed spectrum as the only realistic high-speed option for their communities.231

f. Strategic Planning

184. Several communities also point to the importance of incorporating
telecommunications needs into other planning efforts in the community such as econo
development, education and healthcare. Through these efforts community leaders can
understand the potential uses and demand for high-speed services. Then, by combining this
knowledge with an understanding of the existing infrastructure and the service options ailable,
community leaders can strategize on how to obtain the advanced services they need. S veral
communities have cited knowledgeable staff or consultants as being crucial to developi g and
implementing a strategic telecommunications plan. The city of Waltham, Massachusett , points
to its hiring of a consultant as crucial to its success in providing so many options to its c tizens.
Colonel Michael McCabe ofthe Montana Army National Guard views his organization' use of
an independent consultant as critical to understanding their needs and how to meet them 232 The
state of Colorado has made grants available to local governments to address this issue i a
companion effort to its demand aggregation initiative. Local governments use these gr ts to

229 Transcript of April 19, 2000, Nebraska Field Hearing at 37 (Nebraska Field Hearing). Remarks of Je
Klemme, LolI Craft Industries, Hawarden, Iowa site visit (Apr. 20, 2000).

230 See supra sections IV.D.2, IV.D.3.

231 See database entries from Walworth County, Wisconsin by Bella Mia, Inc.; Knox, Indiana by Wabash Valley
Computing ofIndiana, Inc.; Sevier, Utah by AirZip Internet, all available at
<http://www.fcc.gov/jointconference>.

m Montana Filed Hearing at 33.
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develop strategic plans for connecting their communities to the statewide network.233
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E. Investment and Growth in High-Speed Access Technologies
I

185. Overview. Since 1996, industry investment in infrastructure to supportlhigh
speed services has increased
dramatically, and analysts
forecast that this upward trend
will continue. One factor
spurring this rise in investment
appears to be the introduction of
competition into the
telecommunications market.
Since the passage of the 1996
Act, infrastructure investments
by incumbent LECs,
competitive LECs and wireless carriers have risen substantially. Cable companies also began
investing in facilities upgrades at about the same time. (See Figure 23.)

Figure 24 • Residential High-Speed Acce
Technologies

o.iiiiji.
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Source: See Appendix C

186. An equally significant factor driving infrastructure investment is the rap dly rising
demand for high-speed services. Only a few years after the wide availability of Interne service,
approximately 33% of US households
are on-line, with the vast majority (92%)
of these relying on narrowband
connections. Within the next five years,
analysts predict that the number of on
line households will more than double, to
67%, and between a third and a half of
those access connections will be high
speed. (See Figure 24.) Thus, analysts
call for residential high-speed
subscribership to increase from 1.9
million at the beginning of2000 to 35
million at the end of2004. 234 With
narrowband subscribership staying
relatively constant during this time, high-speed will represent a major growth oppo for the
industry, rather than merely a new offering for former narrowband subscribers. (See Fi ure 25.)

I

233 Bean Pole Project - Community Based Access grants (visited Aug. 4, 2000) <http://www.state.co.us/tnt>.

234 See Appendix D. See also, Morgan Stanley Dean Witter, Broadband Report at 13; BersteinlMcKins~,
Broadband! at 33; Blake Bath, Lehman Brothers, Broadband Report Card-Conference Call Notes at 2 (~pr.

2000) (Lehman Brothers, Broadband Report Card); Telechoice, DSL Deployment Summary, Projections,l Updated
Nov. 5, 1999 (visited July 25, 2000) <http://www.xdsl.com/content/resourcesideploymenUnfo.asp>; Str4tegis
Group, High-Speed Internet Report at 129; Pioneer, CLEC Report at 6-13; Jonathan Atkin and David Co~eman,

Dain Rauscher Wessels, Bullish on Broadband at 77 (2000) (Dain Rauscher Wessels, Bullish on Broadba,nd);
Richard Klugman, Telecommunications Services, First Quarter 2000 Preview at 8 (Apr. 17, 2000). !
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Figure 25: 1999 - 2004 Broadband Market Forecast

IJj
'O~

- IJjo C
J:. 0

CD =
IJj =
::l E
~-

See Appendix 0

120-&""-~~"""--;--~~----,.,...-;---,.,...-;---r

100
80
60
40
20
o

.1999

02004

Figure 26 - Average of Analysts' Forecasts for
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187. Cable: The cable television industry currently provides video prograrnm ng
service to over 67.3 million
subscribers, and has facilities
that pass approximately 94% of
U.S. households.235 Industry
studies report that by year-end
1999, upgraded cable plant,
capable of providing service to
cable modems, was available to
52% (50.3 million) of the
country's 96.6 million homes
passed by cable.236 Analysts
expect the percentage of two
way enabled cable plant to continue to grow at an average of7.5% each year through 2 03. 237

Within five years, analysts project that 84% of all US households will be passed by infr structure
capable of providing cable modem service.238 (See Figure 26.)

188. Over the past five years, cable operators have increased their aggregate

235 Paul Kagan Assocs., Inc., lO-Year Cable TV Industry Projections, Cable TV Investor, Jun. 19,2000

236 See Paul Kagan Assocs., Inc., Media Index DataBase, The Kagan Media Index at 8 (Jan. 31, 2000);
Bemstein/McKinsey, Broadband! at 30. According to Morgan Stanley Dean Witter, almost one-third of
households were passed by cable modem infrastructure as of year-end 1999. See Morgan Stanley Dean
Oligopoly Lounge at 15. Among the seven largest cable operators the percentage of upgraded facilities r
from 32% to 85%. See Appendix D (Cable Company Specific Statistics on Upgrades, Investments).

237 BemsteinIMcKinsey, Broadband! at 30. See also Raymond Lee Katz and Adria B. Markus, Bear Stea s,
Cable Advanced Telecommunications Capabilities and Broadband, Byte Fight! Competition and Respo e in
Residential Video and Broadband at (2000) (Bear Stearns, Byte Fight!) ("Upgrades should be completed y year
end 2003, although we believe most of the operators we follow will be largely completed with their upgr des by
the middle of 2002."); Merrill Lynch, Cable Television at 23 (Apr. 26,2000) ("Merrill Lynch, Cable Tel ision")
("By the end of this year, cable plants should be 60% to 85% upgraded to 750 MHz with two-way capabi ity. By
YEOO, we anticipate that over 80% of cable plants will be upgraded and by YEO 1 we project that most of e plant
upgrades will be complete."); Morgan Stanley Dean Witter, Oligopoly Lounge at 15.

238 Morgan Stanley Dean Witter, Broadband Report at 10, 13 (cable modem pass 31 % of households in 1 and
will increase to 84% of households in 2004).
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I

infrastructure investment expenditures by between 10 and 25% annually.239 Cable ope$tors
report aggregate expenditures of as much as $3.4 billion in 1999 for system upgrades -I $2.3
billion for general system upgrades necessary to deploy high-speed data and $1.1 billiob
specifically for data access system modifications.24o One analyst projects an 11 % incre~e this
year in capital expenditures by cable operators over 1999, with total capital expenditur~s of$3.8
billion, including $1.2 million for data-specific modifications.241 However, this analystl also
predicts a slight reduction and leveling of ,~apital expenditures between 2001 and 2005 ~t

approximately $2.5 billion annually.242 I

. I

189. Industry analysts estimated an average of 1.42 million cable modem sulJpcribers
in the U.S. at the end of 1999243 ; this represents a penetration rate of 3%. Our Broadb~ Survey
Data reported 1.41 million cable modem lines in service. Industry analysts estimate th t, as of
June 2000, the number of cable Internet subscribers in the United States has increased t 2.3
million, with reports of 7,500 new installations per day.244 By year-end 2000, industry alysts
estimate cable modem subscriptions will more than double, to 3.2 million subscribers. 2tS Many
analysts expect that over the next five years, cable modem subscriptions will continue tp increase
dramatically, reaching an average estimate of 15.2 million subscribers by year-end 200f46;

I
,
,

239 1999 Video Competition Report, Report, 15 FCC Rcd 978, 997 at para. 39 (2000); Paul Kagan Assoc, Inc.,
Estimated Capital Flows in Cable TV, CABLE TV FINANCE at 2 (May 1999); Paul Kagan Assoc., Inc., E imated
Capital Flows in Cable TV, CABLE TV FINANCIAL DATABOOK at 149(Aug. 1999); Jessica Reif Cohen d
Nathalie Brochu, Merrill Lynch, Cable Television, Q1E: Digital and Data Rollouts Accelerating Signiji ntlyat
25 (Apr. 2000); Multimedia ~elecommunicationsAssociation and Telecommunications Industry Associ tion,
2000 MultiMedia Telecommunications Market Review and Forecast at 65 (2000) (MultiMedia, 2000 M ket
Review and Forecast).

240 Morgan Stanley Dean Witter, Oligopoly Lounge at 33.

241 Id.

242Id.

243 Dain Rauscher Wessels, Bullish on Broadband at 77. Cf Strategis Group, US Wireless Broadband a~ 208.

244 Cable-Modem Count Rises (June 8,2000) (visited July 25,2000) <http://www.multichanneI.ComJdailr/
26.shtrnl>. i

245 Morgan Stanley Dean Witter, Oligopoly Lounge at 15; BemsteinlMcKinsey, Broadband! at 33; Leh
Brothers, Broadband Report Card at 2; Richard Klugman, Telecommunications Services: First Quarter 000
Preview, at 8 (Apr. 17,2000) (DU, 1Q Preview); The Strategis Group, High-Speed Internet: Cable Mod ms, DSL
and Wireless Broadband at 129 (Dec. 1999) (Strategis Group, High-Speed Internet Report); Pioneer Con ulting,
Data CLEe's: xDSL Markets and Opportunities for Small and Medium-sized Businesses at 6-13 (1999) ( ioneer,
CLEC Report); Raymond Lee Katz, Adria B. Markus, Bear Steams, Cable TV & Broadband at 45 (Apr. 000)
(Bear Steams, Cable TV & Broadband).

246 Morgan Stanley Dean Witter, Oligopoly Lounge at 15; BemsteinIMcKinsey: Broadband! at 33; Lehmfin
Brothers, Broadband Report Card at 2; DU, I Q Preview at 8; Strategis Group, High-Speed Internet Repqrt at
129; Pioneer, CLEC Report at 6-13; Bear Stearns, Cable TV & Broadband at 45. !
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forecast penetration rates for cable by 2004 range from 17% to 30%.247

F C00-290

249 Supra para. 70.

190. Cable operators invested earlier than other service providers in upgrades of their
systems to provide residential customers with high-speed access to the Internet and oth r public
data networks, in part in response to potential competition from other service providers uch as
telep:10ne companies and DBS.248 As a result, cable operators had captured over 70% 0
reside'1tial high-speed data subscribers nationwide by the end of 1999,249 and they are Ii ely to
remain a strong presence among residential subscribers in the future. Cable's share of
subscribers to advanced services will likely decline over time, however, as competitors 0 cable
complete their facilities deployment to offer high-speed services on a widespread basis. 50

247 Jessica ReifCohen and Nathalie Brochu, Q4: Cable Modems, Christmas 1999's Hot Toy! Expect High Speed
Data to Drive Results in 2000, Merrill Lynch, Feb. 16,2000 at 34 (Merrill Lynch, Q4 High-Speed Data rives
Results); see also authorities cited supra note 234. See also, Appendix D.

248 See e.g., Dain Rausher Wessel, Bullish on Broadband at 96.

I

I

250 Morgan Stanley Dean Witter, Broadband Report at 10; Stephen Flynn, Jeffrey Camp, and Sean Grogi'
Morgan Stanley Dean Witter, Specialty Broadband at 85 (2000) (Morgan Stanley Dean Witter, Specialty
Broadband); Dean Rausher Wessels, Bullish on Broadband at 8; BernsteinlMcKinsey, Broadband! at 30.
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191. Wireline: At the beginning of2000, analysts estimate there were apprmqimately
500,000 DSL subscribers.251 This represents about 11 % of the total high-speed access !

subscribers and about 1.3% of the total on-line market.252 Alone, the first quarter of2000 saw
more than 250,000 new DSL
subscribers.253 Incumbent LECs
reported increases of between 25
and 50%, and competitive LECs
reported subscriber increases of
between 50 and 80%.254
Analysts project 2 million DSL
subscribers by the end of
2000.255 Many analysts predict
that, over the next five years,
residential DSL subscription
will grow to 13 million256

Others suggest that the data market is growing at 30% per year.257 (See Figure 27.)

192. In 1999, incumbent LECs invested almost $25 billion in infrastructure.~8
Competitive LECs' capital expenditures have also grown dramatically, rising from $5 ~'l1ion in
1997, to $9.2 billion in 1998, and to $15.1 billion in 1999.259 One analyst predicts that ncumbent
LECs will spend more than $8 billion dollars over the next four years just to provision SL

I
I

251 DSL Prime News, US DSL Deployment and Subscribers, Updated Feb. 4,2000 (visited May 10, 20~)
<http://www.dslprime.comlNews_articles/availability.availability.html>; TeleChoice DSL Deployment ummary
- Updated 5/5/00 (visited May 10, 2000) <http://www.xdsl.comicontentiresources/deploymenUnfo.as >.
Incumbent LECs were providing service to over 75% ofthose subscribers; competitive LECs were prov ding
service to approximately 24%; and IXCs were serving the remaining I%. I

!
252 BernsteinlMcKinsey Broadband! at 33; Bear Stearns, Cable TV and Broadband at 72; Morgan Stanlpy Dean
Witter, Broadband Report at 16. I

253 TeleChoice DSL Deployment Summary - Updated. 5/5/00 (visited May 10,2000) I

<http://www.xdsl.com/contentiresources/deployment_lDfo.asp>. I

254 Dave Burnstein, DSL Prime News, The Numbers - First Quarter US Subscribers at 1 (May 4, 2000)~

255 See authorities cited supra note 234.

256 See authorities cited supra note 234.

257 Dain Rauscher Wessels, Bullish on Broadband at 6.

258 ALTS Annual Report State ofCompetition in the US Local Telecommunications Marketplace at 4 (Feb. 2000);
Multimedia Telecommunications Association 2000, Multimedia Telecommunications Market Review at ~5 (this is
total capital investment, only portions of which are allocable to the provision of DSL). .

259 ATLS Annual Report, Graphic F, referencing PaineWebber and New Paradigm Resources Group. ljhese
investment figures represent capital expenditures by competitive LECs of over 56% of their revenues an~

expenditure by incumbent LECs of 23% of their revenues. ALTS Annual Report, Graphic G (citing c0n1pany
reports and New Paradigm Resources Group). i
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!

service.260

193. Investments in fiber and fiber optic equipment also illustrate the increa ing trend
in high-speed investment. Incumbent LEC fiber deployment has increased annually e ch of the
past 10 years, including a 14.7% increase in 1998.261 Competitive LECs increased dep oyment of
fiber 66% in 1998 alone.262 At least one analyst predicts a compound annual growth r e of 61 %
in fiber deployment for residential access in the ntxt 5 years.263 Similarly, annual spen ing on
fiber optic equipment has tripled in the past ten years: in 1999 it was $14.6 billion. A least one
analyst predicts that spending on fiber optics will continue at close to current levels fo the next
several years as new network deployments are completed.264 Indeed, this analyst fores es a jump
in spending on fiber optic equipment to $28 billion in 2003, a compound annual gro rate in
excess of23%.265

194. More broadly, the industry landscape also indicates a significant incre e in
investment. In 1996 there were nine public competitive LECs with a total market capi alization
of$3.1 billion. In 1999, there were 35 competitive LECs with a market capitalization f$86.4
billion.266 Eleven competitive LECs held initial public offerings in 1999, raising over 1.5
billion, and strategic investments within the competitive LEC sector raised an addition 1$7.4
billion in equity for these carriers.267

195. Currently, analysts estimate 25% ofUS households fall within the dist ce limits
of a central office from which DSL is now being offered.268 At least one analyst projec s DSL
penetration to increase from 2% in 1999 to 27% in 2004 and projects the number ofho seholds
to which DSL is available to increase from 25% in 1999 to 80% in 2004.269 Some anal sts
predict that DSL subscription will outpace new cable modem subscription in part beca se of the
ease ofDSL modem "plug and play" installation which reduces the need for technici visits.270

Additionally, growth in the small to medium-sized business market is expected to be song and
may cause DSL to capture a larger share of high-speed access than cable.

260 BemsteinlMcKinsey, Broadband! at 72.

261 FCC Fiber Deployment Report at 2, Tbl. 6; MultiMedia, 2000 Market Review and Forecast at 64.

262 MultiMedia, 2000 Market Review and Forecast at 65.

263 Jd. at 67.

264 Jd. at 68.

265 Jd.

266 ALTS Annual Report at Graphic O.

267 ALTS Annual Report, Graphics D and E; Dain Rausher Wessels, Bullish on Broadband at 15-17.

268 Morgan Stanley Dean Witter, Broadband Report at 16; BemsteinlMcKinsey, Broadband! at 30.

269 Morgan Stanley Dean Witter, Broadband Report at 16; BemsteinlMcKinsey, Broadband! at 30. I

270 BemsteinlMcKinsey, Broadband! at 31. Standardized modems are not yet available and many consmhers
complain that DSL installation currently is fraught with difficulty. I
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196. DSL deployment started later than cable upgrades and began in response to the
1996 Act and the presence of competitive access providers. The availability of unbund~ed
network elements and line sharing has spurred tremendous investment in DSL deploy~ent.

DSL equipment is currently installed in approximately 27% ofthe nation's central offiges, as
contrasted with cable having 52% of its plant currently upgraded. However, analysts project
continued increases in annual capital expenditures by both incumbent and competitive ~ECs.

This suggests continued growth for several years before infrastructure investment willfVd off.
Analysts project that in the next five years DSL will have 13 million household subscri ers
which is 36 % of the residential high-speed market and 18% of the on-line market.271 alysts
also predict DSL has the potential to reach 80 % of households.272

!

197. Wireless: Analysts expect the market for fixed wireless high-speed serv~ces to
grow significantly over the next 3 to 5 years. Analyst projections for fixed wireless gr wth in the
residential market range from 2 to 2.6 million subscribers in 2003 and from 3 to 4.4 mi lion
subscribers in 2004.273 These !

estimates suggest penetration levels of Figure 28 - Average of Analysts' Forecasts for

between 12 and 15% of the projected Residential and Business High-Speed

residential high-speed market. 274 Terrestrial Wireless SUbscription

Projections for business use of fixed j ".......

wireless high-speed range from I :::+--........................- ........................7":""-:"""~
364,000 to 450,000 subscribers in ! ~.......b;.;,.,..4i~;.;,.,..~.:s.;;:..4il:....-;
2003, with at least one analyst i '........
projecting an additional 100,000 !,.:::............;...;....;...;....;...;.....;.;.....;...;.~
unlicensed wireless business users in .I

2DOO 2001

2003. 275 Business use projections for Source: See Appendix D I

wireless high-speed service beyond I

2003 vary widely, from 14% to 50% penetration of the high-speed business market. 276 I(See
Figure 28.) One analyst predicts that by 2003, lowerband. wireless providers will reach I 34% of
US households and upperband providers will reach 13% of US households.m i

I

198. Capital expenditures by MDS providers for two-way high-speed servicef began
recently, in part because two-way service was authorized just two years ago, in Septemper of

271 See authorities cited supra note 234.

272 BernsteinIMcKinsey, Broadband! at 30; Morgan Stanley Dean Witter, Specialty Broadband at 16.

273 Peter Jarich and James Mendelson, ~trategis Gr?up, U~. Wireless Broadban~ at 243, 252, 262; Strargis
Group, High-Speed Internet Report at I., I; Bernstem/McKmsey, Broadband! at .,3. I

!
I
I

275 Strategis Group, Us. Wireless Broadband at 243, 252, 262; Strategis Group, High-Speed Internet Report at
131; Bernstein/McKinsey, Broadband! at 33. !

27: Strategis ?roup, .Us. Wireless Broadband at?43, 252, 262; Strategis Group, High-Speed Internet R~ort at
b I; BernstelnIMcKmsey, Broadband! at 33; WIreless Week, The Year ofthe Launch at lA (June 5, 20~0).

I

277 Strategis Group, US Wireless Broadband at 241, 2.51, 260.
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I

I

1998.278 Capital expenditures by MDS providers are expected to increase significantly n the next
few years, as two-way fixed wireless services are currently in the early stages of deplo ment.279

Even within the past year, acquisitions and consolidations within the MDS industry ha e
accounted for more than $2 billion in transactions.28o Although much of the spectrum sed to
provide MDS service was originally licensed, rather than being auctioned, auctiOl1.S of
remaining MDS spectrum aroused substantial interest in the industry, bringing bids in
$216 million. 28J

199. Capital expenditures by upperband wireless providers have increased
significantly in the past few years. Teligent reports capital expenditures of $262 millio in 1999,
up from $183 million in 1998.282 Capital expenditures by upperband wireless services e
expected to increase further over the next few years.283 One analyst predicts cyclical L DS
capital expenditures over the next four years, reflecting market by market buildout sch ules,
with an ipitial 8-fold increase in hub expenditures this year.284 The 28 GHz LMDS spec
auctions have garnered $623.8 million in winning bids and the 39 GHz spectrum auctio s
garnered $410.6 million in winning bids.285 Acquisitions in the upper bands in 1999 tot led
another $1 billion in investment.286 Over $36 million in public and private equity inves ments

278 Strategis Group, US Wireless Broadband at 152.

279 Analysts estimate WorldCom will have to spend approximately $100 - $200 million in capital expend tures in
2000 and even more in 2001 to meet its plans to deploy high-speed services to 100 cities by 2001; Sprin is
expected to spend $200 million on fixed wireless capital expenditures in 2000. Morgan Stanley Dean W tter,
Broadband Report at 88, 105. See also, Strategis Group, US Wireless Broadband at 256.

280 Sprint acquired six MDS operators for approximately $1.2 billion in 1999; WorldCom acquired four DS
operators for approximately $ I billion also in 1999. Dain Rauscher Wessels, Bullish on Broadband at 1

281 FCC Wireless Bureau, Auction Topics, Original Auction Data, Summary Matrix (visited Aug. 2, 200 )
<http://www.fcc.gov/wtb/auctions>.

282 Teligent Reports $31 Million in 1999 Revenue: Expands Teach to Four Continents, Press Release, Tel gent
(Mar. 6. 2000).

283 Winstar estimates capital expenditures of approximately $1 billion in 2000. WinStar, Form IO-K at 40 (Mar.
10, 2000). Touch America anticipates spending $ I 5 million to build it's initial LMDS footprint. Touch A erica
Launches Wireless, High-Speed Broadband LMDS Service in Butte, Press Release, Touch America (Nov 5,
1999). AT&T may spend up to $350 million on capital expenditures on fixed wireless services in 2000 i
preparation for deployment of its 39 GHz licenses in 200 1. AT&T Corp., Form S-3 at 60 (Feb. 2,2000).

284 Strategis Group, US Wireless Broadband at 246. (LMDS hub expenditures predicted to increase from 17.6
million in 1999 to over $133 million in 2000. LMDS hub expenditures over the next four years is expect d to
total nearly $700 million with almost another $700 million spent on CPE)

285 FCC Wireless Bureau, Auction Topics, Original Auction Data, Summary Matrix (visited Aug. 2, 20001
<http://www.fcc.gov/wtb/auctions>.

286 In early 1999 NEXTLINK Communications acquired two LMDS companies for $695 million; in June~999
Qwest and a group of private capital firms acquired Advanced Radio Telecom, a 39Ghz lincensee, for $2 I
million. Dain Rauscher Wessels, Bullish on Broadband at 77. Cf Strategis Group, US Wireless Broadba d at
208.
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Figure 29 • Analysts' Forecasts for Satellite
High-Speed Subscription
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201. Satellite: High-speed service is available today by satellite, with. Hughes
being the primary provider of residential
satellite high-speed service. In February
2000, Gilat Communications and Microsoft
announced the development of "Gilat to
Home," which is projected to offer
residential two-way satellite advanced
service by the end of 2000.288 A variety of
other satellite providers project deployment
of systems capable of providing residential
and business advanced services over the next Source: See Appendix D
several years.289

!

202. Subscriber projections for satellite high-speed systems vary significantlyj290
According to one publicly available source, residential subscription to high-speed satell~te

services is currently approximately 60,000.291 Projected subscription rates by 2004 vary I from 1.2
to 4.6 million.292 (See Figure 29.) One analysts projects that satellite penetration ofho~es not
reached by cable systems could reach 58% by 2003, but that for households served by cfble

I

287 Dain Rauscher Wessels, Bullish on Broadband at 15-17. i
i

288 MSN a~d Gilat Satellite Networks Introduce First Consum~r Two-Way Satellit~ High-Speed In~ernetJccess
Service, Jomt Press Release (Feb. 16,2000). Subsequently, Drrec-PC announced It too would begm two..,~ay
residential advanced service by the end of the year. Hughes Network Systems Announces Upcoming TWofway
DirecPC Satellite Internet Access, Company News Release, Hughes Network Systems (Apr. 27,2000). i

i

289 These companies include: Hughes (Spaceway), AstroLink, iSKY, CyberStar, SkyBridge, Teledesict
PanAmSat. ING Barings, The Satellite Communications Industry, March 2000 at 24, Exhibit 2-7 (ING B ings,
March 2000); Merrill Lynch Global Satellite Marketplace at 101. .

290 ING Barings predicts that the number of residential subscribers will increase from close to 100,000 e1timated
in 1999 to over 39 million by the end of 2008. ING Barings, March 2000 at 13. Bane of America Securi ies
foresees subscription of 13 million by 2008. See, Bane ofAmerica Securities, Satellite Communications ndustry
Overview at 60. According to Gilat, 27 million households will only have a satellite option. See, James ¥.
Gifford, Firms Merge Broadband Internet, Satellite TV, Space News at 12 (July 10,2000). I

291 Satellite Broadband Strategy Dominates SBCA, Communications Daily (July 24, 2000).

292 Thomas W. Watts and William W. Pitkin, Jr., Merrill Lynch Global Satellite Marketplace at 36 (Apr. 999)
(Merrij Lynch Global Satellite Marketplace).
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modem infrastructure, satellite penetration is expected to reach only about 8%.293 Som analysts
predict that satellite high-speed systems will become the dominant means of deliverin high
speed data and Internet to users outside urban areas and in areas oflow subscriber den ity, and,
within ten years, may capture between 5 and 10% ofhigh-speed access subscribers.294 G
Barings estimates total investment in U.S.-based satellite high-speed projects over the
years to be $28.55 billion.295 Aggregate revenue estimates for the next eight to ten ye
from $15 to over $30 billion.2% .

v. IS DEPLOYMENT REASONABLE AND TIMELY?

203. As we note above, section 706 requires that the Commission assess wh ther the
deployment of advanced telecommunications capability to all Americans is reasonable and
timely. In order to make that determination, we have examined various aspects of the
deployment of, and market for, advanced services. These factors break down into the ollowing
three categories. First, we examine subscription to high-speed services, focusing both n how it
has changed over the last year and how it is projected to change in the future. As we d scuss at
greater length below, subscription rates to advanced services have increased dramatica ly over
the past 12 months, and projections are for the growth to accelerate further over the co ing
years. Second, we examine investment in the infrastructure to support advanced servi s. In this
regard, we find that industry has poured huge amounts of capital into the development f
networks to provide advanced services. Third, we review trends in the alternatives av lable to
consumers of advanced services. This includes both assessing the number of provider offering
service through a particular technology and the different technological options that con umers
have for obtaining advanced services. This final inquiry reveals both that competition ong
providers within certain technologies is emerging and that there is the potential for sev ral
different technological options for providing advanced services.

204. Using the above analytical framework, we conclude that the deploymen of
advanced telecommunications capability to all Americans is reasonable and timely at is time.
Providers are rapidly building the infrastructure for two major types of advanced servi es - DSL
services and cable-based services. Large-scale entry by other providers deploying fixe wireless
and satellite technologies is also likely.297 Great amounts of capital, even by the stand ds of the
communications industry, have poured into the infrastructure for advanced services.298 emand,
measured by the rates of subscription to high-speed services, is increasing rapidly299 an shows

293 Merril Lynch Global Satellite Marketplace at 36.

294 MerrH Lynch Global Satellite Marketplace at 99-101.

295 ING Barings, March 2000 at 24.

296 In addition, ING Barings Broadband Growth Forecast predicts $20 billion in service revenue by 200 . ING
Barings, March 2000 at 13. Banc of America Securities predicts revenue of $15 billion by 2008. See, anc of
America Securities, Satellite Communications Industry Overview at 60 (October 1999); Merrill Lynch G ohal
Satellite Marketplace at 101.

297 See supra paras. 42-59.

29& See supra paras. 185 - 202.

299 See supra paras. 69, 73.
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no sign oflosing momentum. 3OO Additionally, the growing interest in, and use of, the Ipternet
should further enhance demand for advanced services. Our Broadband Survey shows lhat there
is at least one subscriber to high-speed service in many small town zip codes301 and in orne zip
codes that include thinly populated areas.302 Although subscribership in sparsely popu ated areas
is not nearly what it is in more densely populated areas, based on comments in this proFeeding, a
variety of strategies for bringing high-speed to these areas show some promise. !

205. Despite our conclusion that deployment is reasonable and timely overal , we
realize that not all Americans have access to advanced services today. Indeed, the da support
the troubling conclusion that market forces alone may not guarantee that some categor es of
Americans will receive timely access to advanced services. These concerns may warr t two
types of actions. First, recognizing that any roll out of new infrastructure necessarily r aches
some customers first and others only substantially later, we may want to take action to speed
deployment to the latter group. The importance of the services dependent on advance~

telecommunications capability infrastructure may make it unacceptable for some customers to
wait until market forces reach them. Second, we may want to take action to stimulate I

deployment of advanced services to places or customers that market forces alone coulq fail to
re~. !

I

206. We stress that it is still early in the development of the high-speed mar~t, and
even earlier in the development of the services and infrastructure with speeds ofover 0 kbps in
both directions. Although only 1.0% of residential and small business customers are u ing
advanced services today, many more have it available to them. So, while there are m y
customers who currently do not have access to advanced services, they are not the onI ones who
have not subscribed to advanced services. Thus, the advanced service market has not et reached
the point of, for example, the market for voice telephone service, where those few who are not
subscribing to the service are solely, uniquely and substantially disadvantaged with re ect to the
rest of society. Rather, because of the nascent stage of the advanced services market, e have an
opportunity to take the steps necessary to prevent problems from developing. We can se this
opportunity to better understand why advanced services are available in certain areas t day and
where market forces alone will not deploy them so that we may develop appropriately esponsive
public policies.

207. We have analyzed the available data from different angles. First, we h e looked
at the availability of different segments of infrastructure - backbone, on-ramps and the middle
mile, last mile facilities and last 100 feet facilities. In addition, we have examined acc ss to
advanced services by different types of customers (e.g., business and residential), in di erent
geographic locations, and, to some extent, by customers at different income levels.

300 See supra paras. 0, 191, 197, 201.

301 See supra note 122 (defming "small town").

302 We consider "thinly populated territories" to be locales with zip codes that are below the 1Oth perce~tile ofzip
codes ranked by population density. In such zip codes, the.population density is less than 5.842 person~ per
square mile. 0.9% of the United States' population live in such zip codes. See supra paras. 77 - 82 (disqussing the
relationship between subscribership and deployment).
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1. Deployment of Backbone Facilities

208. We find, in accordance with the majority of commenters303 and the rece t report
of the National Telecommunications and Infonnation Administration (NTIA) and the ural
Utilities Service (RUS),304 that there is ample deployment of backbone and other fiber acilities
that provide backbone functionality. In general tenns, fiber capable of supporting adv ced
telecommunications is available nationwide. There has been extensive fiber deployme t even in
some largely rural states, such as Iowa and South Dakota. Many existing fiber routes ave "dark
fiber" and other capacity that has been installed but is not being used for commercial poses.
In addition to fiber backbone facilities, satellite systems provide equivalent high-speed transport
for commercial entities. Many nationwide businesses use high-speed satellite capacity for credit
card verification and inventory control, and recently for Internet access. Despite setba ks by new
satellite providers in the past year, many analysts are confident that in the future, both usiness
and consumers will rely heavily on satellite systems for high-speed services.305

209. There is no indication that rural areas as a whole have inadequate access to
backbone or functionally equivalent facilities. This does not mean that backbone facili ies pass
through - or even close to - all rural areas. But we agree with the NTIAJRUS Report d other
parties that this does not generally affect rural access to advanced services. 306 Much of he
existing infrastructure, even if it is not backbone, can allow traffic to travel at high spe s to
reach the backbone. As discussed below, however, cost may be a barrier.

2. Middle Mile Facilities.

210. We conclude, based on a number of indicators, that sufficient middle mi e
functionality exists. First, extensive facilities for middle mile transport exist. Thus, in umbent
local exchange carriers have widely deployed high speed, inter-office fiber. Indeed, sig 'ficant
amounts of dark fiber exist between incumbent LEe central offices.30

? The KMI map, igure 1,
depicts much of the nation's middle mile fiber facilities. We also note that terrestrial reless
and satellite providers appear to be starting to provide middle mile transport services. econd,
innovative compression and modulation techniques continue to expand the capacity of xisting
fiber links. Third, the geographic distribution of high-speed service subscribers, indicat d by our

303 Alcatel USA, Inc., comments at 9-10; AT&T comments at 19; MCI comments at 1,3-5; Commercial nternet
Exchange reply comments at 5 & n.II (noting that one company, UUNET, recently announced plans to pgrade
its network to full linE-rate OC-192 speeds, at which speed one circuit can transmit the entire Library of ongress
from Washington to New York in seven seconds).

304 NTlA/RUS Report at 8-9.

305 See supra paras. 185 - 202.

306 One study asserts that there is a lack of Internet backbone routers or hubs in several relatively rural sta es, and
that this amounts to inferior Internet access there; however, that study addresses only the Internet backbo e and
does not examine backbone transport. See Erik R. Olbeter & Matt Robison, Breaking the Backbone: The mpact
ofRegulation on Internet Infrastructure Deployment (July 27, 1999) (Olbeter & Robison). See also iAdv ce
comments passim; GTE comments at II-B. Regarding the Internet hub analysis, we fmd convincing the critique
ofOlbeter & Robison found in AT&T's reply comments at 15-16 & Attachment thereto (Dr. George S. F rd, A
Response to Olbeter & Robison's "Breaking the Backbone"). See also NTIA/RUS Report at 17 (characte izing as
"myth" the assertion that these states lack Internet backbone access).

307 See supra Section IV.B.2.
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Broadband Survey data, demonstrates the wide availability ofmiddle mile support for lhese
services. Lastly, our conclusion regarding the sufficiency of middle mile capabilities dtaws
additional support from the existence of growing numbers of narrowband Internet subs~ribers 
currently over 34% of US households308

- who rely on these same middle mile facilitie& to
support their transmission needs.309

!

211. .\Jotwithstanding the ubiquitous availability of middle mile functionalit
appears that, in certain areas, the potential for a bottleneck exists with respect to this p rtion of
the network. Thus, in the Dark Fiber Order, we found that incumbent LEes were the nly
carriers with ubiquitous inter-office transport facilities. 3lO In response to that finding, e
unbundled dark fiber and inter-office transport. It remains unclear, however, whether
competitive providers have chosen to enter the middle-mile market by purchasing inter office
transport as an unbundled network element. Indeed, in certain areas, the demand for s~h
services may not be high enough to cause a competitor to incur the transaction costs nebessary to
negotiate such a purchase. I

212. If these alternative sources ofmiddle mile transport - either LEC comp titors or
wireless or satellite providers - continue to develop and are available throughout the c untry, a
competitive market likely will develop and no single provider or category of providers ill have
bottleneck control over these facilities. If, on the other hand, such ubiquitous competit on does
not develop in the market for middle mile transport, there may well be areas in which a single
provider retains control over a necessary portion of the network. In that event, the pric of
service could begin to be an issue. We will continue to monitor the development of co petition
in the middle mile.

3. Deployment of Last Mile Facilities

advanced
d public

opulated
Ices

213. Throughout the country, the deployment oflast-mile facilities to suppo
services is expanding rapidly. Subscribership and deployment to residential, business
customers continues to grow quickly. Subscribership, while clearly greater in densely
areas, is spread across the country, at least to some degree. Subscribers to advanced se
exist in every state, the District of Columbia, and Puerto Rico.

214. Of course, many customers do not have access to a single provider. Th~e
customers are also spread across the country and even include many residents in densel
populated or affluent areas. It is the smallest towns and the most thinly populated are ,
however, in which there is the least deployment. Given the early stage of deployment q,f
advanced telecommunications capability and the data about it, we are not yet able to idfntify
with precision the factors that indicate which customers will not have access to, or willjhave very
late access to, advanced services. We are, however, able to identify customers who arel

308 Vernois Schuler & Associates Communications Industry Forecast at 332. While most ofthese on-lide
connections are narrOWband, this fact evinces the existence of sufficient transport infrastructure to carry !data
traffic from virtually everywhere in the country.

.~ k' AT&T reply comments at 15-16 & Attachment thereto (Dr. George S. Ford, A Response to Olbeter ~
Robinson's "Breaking the Backbone "). See also NTIAJRUS Report at ]7 (characterizing as "myth" the lissertion
that rural states lack Internet backbone access.)

310 Dark Fiber Order, 15 FCC Rcd 3696,3853.
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particularly vulnerable to not being served, soon or ever, by the operation of market for es alone.
These customers are more fully discussed below. Then, in the next section of this repo ,we
discuss what we, other government entities, and private organizations are doing to spee
deployment to them.

3. Business Customers

215. Neither the comments in this proceeding, nor the field hearings, indicate
business customers outside of the rural areas discussed below, lack access to high-spee
at the speeds that they need. Indeed, our survey data indicate that 35% of the reported
speed lines are serving business customers. Moreover, this does not take into account
substantial number of private lines that also serve business customers.

216. There is, however, a growing and strong concern that lack of infrastruct e is
preventing certain communities from attracting new businesses, particularly desirable h gh tech
businesses. This is a different concern than meeting the needs of existing business cust mers,
and will likely need different solutions. In addition, this concern with attracting new b sinesses
is not captured by our data gathering effort, which focused on locations of current subs 'bers to
services. Given our analysis of rural areas below, it is likely that rural areas are particul ly
vulnerable to not having adequate telecommunications infrastructure for healthy econo ic
development. The basic issue was well stated in a recent publication of the Federal Res rve
Bank of Kansas City: "In the near future, enhanced connectivity and information infras cture
will prove crucial to the health of the rural economy. Telecommunications will be criti al not
only for rural development - attracting and retaining residents and businesses - but fi r basic
sustainability in an ever-changing economic environment. "311

b. Residential Customers

217. Overall, deployment of advanced services to residential customers is rea onable
and timely, although we discuss later in this report those groups of residential customer that the
data indicate are particularly vulnerable to not receiving advanced services in a timely f: hion,
In the past year the number of residential customers buying advanced services has triple to
approximately 1.0 million subscribers.312 These subscribers appear to be surprisingly sp ead out
around the country. Advanced telecommunications capability is available now and con 'nues to
be deployed to a significant number of residential customers in communities of all type 
affluent and low income, hmer city,313 suburb, small town and thinly populated countrys de.314

Cable providers, LECs, and utilities show every sign of continuing their deployment of dvanced
telecommunications infrastructure for residential customers, Additionally, there is a rea

3ll See Brian Staihr, Rural America's Stake in the Digital Economy, The Main Street Report (May 2000) visited
July 25, 2000) <http://www.kc.frb.orglRuraICenter/mainstreet/MSE_0500.pdt> (Dr. Staihr is the Senior
Economist, Center for the Study ofRural America, Federal Reserve Bank of Kansas City).

312 Residential includes both residential and small business customers.

313 See supra Section V.B.2.
I

314 See supra Section V.B.4 & V.B.5; OPASTCO comments at 2,6 (subject to certain qualifications, rura~
Americans are getting ATC in a reasonable and timely fashion), 3-4 (some rural communities have suffici nt
backbone for present needs); NCTA comments at 4 ("High-speed Internet service is becoming available i rural
areas ... and inner city neighborhoods.").
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prospect, in the next several years, of significant deployment of advanced telecommun~cations

capability by wireless technologies, both terrestrial and satellite-based. These new technologies
can overcome the technical limitations in legacy cable and telephone plant315 and can r¢ach some
of the most rural communities. !

218. By all major indicators, both residential subscribers and investment in cilities to
serve them will cor.tinue to increase. Investment of billions of dollars in deploying A C to
residential customers will continue.316 Rivalry among providers will increase.317 New
technologies will continue to become available.318 Consumer demand will continue t grow.319

219. We also note that the percentage of residential customers that subscribel to
advanced services surpasses the penetration levels of some comparable consumer ;
communications technologies at the same stage in their histories. Specifically, at the d of
1999, there were 1.0 million residential customers for advanced services. That repres ts a
residential penetration of 1.0% at the end of the third full calendar year of commercial offering.
This is ahead of where cable television (.3%), the telephone (.2%) and color television (.2%)
were at the same stage in their histories. On the other hand, advanced services are be nd where
post-World War II over-the-air black-and-white television (2.2%), video cassette tape layers
(3.3%), compact disks (4%), direct broadcast satellites (8.3%), and radios (10%) were t the
same stage in their histories. It is not clear, however, which of these technologies is most
similar to advanced telecommunications capabilities. Nor can we discern whether the I

deployment of these other technologies would have been reasonable and timely within the
meaning of section 706. Accordingly, the product comparisons, taken as a whole, can neither
disprove nor further support the overall conclusion of reasonable and timely deployme t.

c. Rural Areas

220. We reach the troubling conclusion that, in all likelihood, market forces
not guarantee that many rural Americans will have access to advanced services. In ex mmg
trends in rural areas, we note an important distinction that can affect access to high-sp ed
services. Some rural customers are in rural population centers - areas that have a sma 1total
number of customers, but where homes and businesses are relatively densely clustered Others
fall in more sparsely populated, outlying areas, where both the overall number and the Idensity of
customers is 10w.320 We conclude that many rural Americans, particularly those outsictF of rural

I

315 See supra paras. 33, 38, (discussion ofloop length, fiber, load coils, bridge taps, and cable's shared I

architecture). •

316 See supra paras. 185 - 202. See also Cox comments at 2 (many kinds ofcompanies are spending bitlions of
dollars to reach US homes at an extraordinary speed); ALTS comments at 3-5 (CLECs will press deplorent

further). I

I

317 BeliSouth comments at 2,4 (competitors are deploying technologies faster than Congress could ha~ envisioned
in 1996; the last mile market is becoming intensely competitive); Commercial Internet Exchange com ents at 6-10
(several providers are bringing several technologies to large portions of American homes). See also Be I Atlantic
comments at 1. .

318 See supra paras. 185 - 202.

319 !d.

320 Cf NTIAIRUS Report at ii, 30.
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population centers and in the U.S. territories, are particularly vulnerable to untimely ac ess to
advanced services if left to market forces alone. As discussed above, our Broadband S ey data
shows a positive correlation between population density and the presence of high-spee
subscribers; as also mentioned above, we do not have subscription data for U.S. territo .es other
than Puerto Rico. Areas with low population density are much less likely to have subs ribers to
high-speed services than are urban or suburban areas.321 Furthermore, the data indicate that
there is substantial disparity in access to advanced services even between those living i rural
population centers and those living outside them.322 There is at least one subscriber to h gh-speed
service in 57% ofour sample of small town zip codes,323 compared to 19% of the zip co es that
include sparsely-populated outlying areas.324

221. Our conclusion -- that many rural customers are particularly vulnerable t not
receiving timely access to advanced services -- is further supported by our analysis of e
limitations of the various technologies available. Consumers in a significant number 0 small
towns are finding high-speed and, in some instances, advanced services increasingly av 'lable
from multiple technologies. Consumers in small towns may have access to DSL, cable, fixed
wireless services, and high-speed satellite services. For example, two-thirds of the rura
telephone companies and cooperatives are· offering advanced services or plan to offer th m.325 In
fact, there are some small towns which today have access to more than one of these se ice
options.

222. On the other hand, many customers in outlying areas may be too far fro
office for DSL and may live in areas that are too sparsely populated to be served by a c Ie
operator. While wireless technologies may overcome some of these limitations they are not
widely operational at the speeds of advanced services, they have certain technicallimita ions.
Similarly, satellite services are pervasive but also have their limitations. For example, any
rural residents live a substantial distance from a brick and mortar retail outlet that stoc the
necessary hardware. Also, because of satellite's reliance on a telephone return path, rur I
subscribers may be required to pay a toll for dial-up access to their ISP, or they may be equired
to incur an additional expense to subscribe to dial-up Internet service provided through toll-free
number.

223. In sum, the majority of Americans who live in rural areas, do not have re dily
available, lowest-cost access to advanced or even high-speed services today. In fact, so e rural
areas still do not even have access to the Internet through a local ca11.326 It is the smallest towns

321 See supra note 122 (defining "small town" ).

322 See also AT&T comments at 29. See also First Report, 14 FCC Red at 2427-28,2434-35 (regarding all
towns that had high-speed services two years ago).

323 See supra note 122 (defming "small town" ).

324 See supra note 302 (definition of "thinly-populated territories"). I

325 NECA comments at 2,5; NTCA comments at 5 (I21 members are offering, or planning to offer, some form of
DSL service in some part of their service areas); NRTA comments at 2 (its members plan, or have actually started,
to provide high-speed capability to customers where market forces and regulatory incentives make it
"economically feasible"); OPASTCO comments at 2-5 & note 6.

326 See supra section IV.D.5 (Wilsondale Case Study).

89



Federal Communications Commission rCC00-290

and the most thinly populated areas in which there is the least deployment. AccordinglY, we
conclude that many rural Americans are particularly vulnerable to not receiving timelyl access to
advanced services.

d. Tribal Territories

224. Tribal territories are psually rural but present particular issues that warr t their
treatment separately. The lack of eve~ basic infrastructure and access to phone service in many
such territories is well documented and may present particular challenges to the deplo ment of
advanced services.327 However, high-speed services are available in some tribal areas. Our
Broadband Survey shows that there is at least one subscriber to high-speed services in 4% of the
zip codes that contain tribal territories.328 This amounts to deployment well below the ational
average of59% of all zip codes.329 Additionally, we note that many of these 44% ofzi codes
likely are not coextensive with the tribal areas they include. Accordingly, the high-spe d
subscribers within the area may well not be Indians, and the 44% figure may overstate his
population's access to advanced services. i

e. Elementary and Secondary Schools
i

225. The public commitment to connecting schools and libraries has reSUlte~in
elementary and secondary schools and classrooms within schools, having increased ac ess to
advanced services. 330 While no data specifically addresses services with speeds of 20 kbps in
both directions, available data on high-speed connections to schools is encouraging. a e study,
performed by Quality Education Data, Inc. (QED), determined that, as ofApril 1999, least
52% of public schools had high-speed or ISDN connections to the Internet. 331 Furthe ore, a
survey by the National Center for Educational Statistics (NCES) found that 63% ofpu lie
schools had dedicated-line access to the Internet, and another 23% had "other connecti n types,"
some of which likely qualified as high speed.332

I

327 See Federal-State Joint Board on Universal Service. Promoting Deployment and Subscribership in tnserved
and Underserved Areas, Including Tribal and Insular Areas, CC Docket No. 96-45, Twelfth Report and Order,
Memorandum Opinion and Order and Further Notice of Proposed Rulemaking, FCC 00-208, para. 2 (re . June 30,
2000). Many libraries, for example, have only one 28.8 kbps connection to the Internet. I

I

328 Forty-seven percent ofIndians who live in zip codes that include tribal territories live in zip codes wfth high-
speed services. I

329 See supra para. 92. I

330 See e.g., supra paras. 172 - 176. I

i

331 Quality Education Data, Inc., Internet Usage in Public Schools 1999 (4th Ed. 1999) (Internet usage~ Public
Schools). It is difficult to determine from this study what percentage of public school connections fall ithin our
defmition of high-speed service. Five percent of the 52% represents ISDN lines that would fall below 2 0 kbps.
Additionally, 36% of the respondents to the NCES Survey did not know what type ofInternet connectio their
school had. We presume that a substantial portion of these schools also had high-speed connections. i

I

", I
,,- Office of Educational & Research Improvement, U.S. Dep't of Education, Pub. No. NCES 2000-086,IInternet
Access in Us. Public Schools and Classrooms: 1994-99 at 3 (2000) (NCES Study). Here again, from tI¥s data, it
is difficult to ~scerta~ how many schools h~ve hi?h-speed or advanced services. The NCES Study inclt¥es in the
figure for dedicated Imes some number of lmes With speeds of 56 kbps. Similarly, within NCES's "othet
connection types" were ISDN lines, which also do not meet our definition of high-speed service.

90



_____________F_e_d_e_r_a_l_c_o_m_m_u_D_i_ca_t_io_D_S_c_o_m_m_I_·s_Si_O_D ~CC 00-290

I

226. Our E-rate program has directly contributed to this level of connectivity', as over
14,900 schools and libraries used the E-rate for high-speed services. In year two ofth program,
the most recent year for which this data is available, about 5,500 applications represen ing about
9,600 schools and libraries sought discounts on high-speed Internet services. Similarl , about
3,000 applicants representing more than 5,300 schools and libraries applied for disco ts on
l~igh-speedvideo conferencing services. 333 This study also indicates that the disparity etween
ntral schools' and urban schools' access to high-speed services is not as great as the di parity that
exists between rural and urban areas in overall subscription to high-speed service. Rur schools
are, however, the least likely to have high-speed or ISDN connections, with 42% havi g these
connections, compared to 58% for urban schools and 49% for suburban schools.334 Inc me also
appears to affect the availability of high-speed connections to public schools. Data col ected by
the NCES shows that the richest schools more often have dedicated connections to the Internet.
The NCES data indicates that 72% of the richest schools, those with less than 11% of tudents
eligible for free or reduced-price lunch, have dedicated connections, while 50% of the oorest
schools, those with 71 % or more of the students eligible for free or reduced-price lunc , have
these connections.335 This data confirms that the E-rate's emphasis on giving priority t poor and
rural schools is correctly targeting the areas most in need of such support.

227. Our E-rate program is not the only resource to schools for access to adv ced
services. Schools have used funds from school budgets, a range of other grant progr s, as well
as receiving free services from industry and other philanthropic efforts.336 For instance the State
of Maine, through public funding and a state E-rate program, has achieved 100% high- peed
connections for its schools.337 In addition, some deployments of cable infrastructure to schools
and libraries has occurred pursuant to agreements entered into by cable companies wi the
Commission.338

228. To date, classroom connections have been a primary objective ofour E

333 The application for E-Rate support includes some voluntary questions about the speed of the servic being
requested, and the speed of existing services. This data is collected from this voluntary section of the a plication.

334 Internet Usage in Public Schools 1999 at T-74.

335 NCES Study at 3. As noted above, see supra note 332, some portion of these figures represents faci ities that
fall below our definition of high-speed.

336 Cox Communications, Inc., comments at 15 ("the cable industry alone is currently providing high-s eed
Internet access to more than 5,700 schools and libraries nationwide," which is more than twice last ye s
number); NCTA comments at 18 & Attachment C, "Cable's High-Speed Education Connection, Years -3" (list
of hundreds of towns). MediaOne Group, Inc., comments at 12-13 (MediaOne has connected more th 1,000
schools and libraries to the Internet and provided them with large amounts of hardware, training and te hnical
support, and service without charge); Massachusetts Field Hearing at 8. Comcast reply comments at no 9
(referring to "its initiative to provide free high-speed connections and monthly Internet service to scho s," and to
"a range of discounted commercial services that are available through the federal 'E-rate' program."), n te 10
(Comcast, without Universal Service funds, has offered free cable modem service and equipment to mOt·ethan 700
schools and 70 libraries -- every one in its service areas -- and each free modem provides a free connect on for up
to five computers). AT&T comments at 32-33 (AT&T gives free service to many schools). Hughes Ne ork
Systems & Hughes Communications Galaxy, Inc., comments at 5. i

337 Massachusetts Field Hearing at 120.
I

"8 S h if I
JJ ee, e.g., In t e Matter 0 Social Contract/or Comcast Cable Commun., Inc., Order, 13 FCC Rcd 3612 (1997).

91



Federal CommunicationsCommission FCC 00-290

339 Internet Access in US Public Schools and Classrooms; NCES Study at 2.

program. The E-Rate has been very successful in meeting this objective. Since its inc9Ption,
classroom connectivity has increased to 63%.339 I

i
229. While we are pleased with the progress schools have made so early in th,e

deployment of these technologies, we believe it may be appropriate to focus on high-sIted
connections in general, and high-speed connections to instructional classrooms within &chools in
particular. In addition, in communities where through the E-rate the school has the only high
speed connection to the Internet, or sometimes the only Internet connection at all, there Iis a
unique opportunity for all members of the community to gain access to the school facilities and
to expand deployment beyond the student population. I

f. Rural Health Care Facilities I
I

230. In the field hearings, we heard much concern that the potential of advan¢ed
services for improving the quality of rural health care is not yet being fulfilled. In the +laska,
Massachusetts, and Nebraska hearings we heard testimony on how video conferencing ~an

enable doctors in rural areas to consult specialists and libraries in faraway cities, to con uct
support groups, to teach preventive health to school students, to teach emergency care t rescue
squads hundreds of miles away, and to attend Continuing Education courses. In Wash~'gton, DC
we saw a demonstration on how inner city health care can improve through community based
health care centers with high-speed connections to a hospital. Witnesses testified that dvanced
telecommunications capability has the potential to revolutionize home health care, grealtly
improve the diagnosis, follow-up, and counseling of children, persons with disabilities, Iand the
chronically ill. Through telemedicine, patients and their families are spared long travel~ absence
from work, and separation from their homes and communities.340

i

231. We believe that encouraging telemedicine applications of advanced se~ces is
warranted. In addition to the direct benefits in improved health care which would resul ,
telemedicine facilities may also be able to increase demand for advanced services and ct as an
anchor tenant in communities that would otherwise have low demand, thereby improving the
economics of serving them.

232. Through this proceeding, a 1999 evaluation of our Rural Health Care 'versal
service program (Rural Health Care Program)341 conducted by the program administrat r at our
request, and our proceeding on unserved areas,342 we have identified barriers to increas d use of
telemedicine. The evaluation identified as an impediment to wider availability of tele edicine,
the statute's exclusion of for-profit entities from eligibility for the Rural Health Care P ogram. It

I

340 Nebraska Field Hearing at 96-131. In one survey of patients who had bee~ served by telemedicine, 79% said
its quality was the same as in-person care and 20% said it was better. I

341 The Rural Health Care Program is a universal service program authorized by the 1996 Act. See 47 uls.c.
254(h). The program is administered, at our direction, by the Universal Service Administrative Compan(y.

I

342 Federal-State Joint Board on .Universal Service; Promoting Dep~oymentand Subscribership in Unserved and
Underserved Areas, Including Tribal and Insular Areas, Further Notice of Proposed Rulemaking, 14 FC,t Rcd
21177 (1999) (Unserved Areas NPRM).
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also found that a barrier to the Rural Health Care Program's ability to provide greater s pport for
telemedicine arose from the statutory requirement that the program provide support onl for any
differences in the rates between urban and rural areas.343

233. Complexity in coordination between the E-rate program and the Rural ealth
Cart Program was raised as a barrier to both efficiently using facilities, and bringing se ices to
areas~thout them.344 In our unserved areas NPRM, commenters identified the way in hich we
calculate the distance over which telemedicine services can be supported as a barrier fo insular
areas.345 Under the current rules, the distance over which services are supported is the d stance
between the rural health care facility and the nearest city within the jurisdiction with a opulation
of 50,000 or more. Some insular areas, such as Guam and the U.S. Virgin Islands, do n t contain
a city of that size within the jurisdiction. In addition, both the hearings and our evaluafon
identified costs other than the costs of telecommunication services as a barrier to increa ed use of
telemedicine. For instance, lack of financial support for equipment, and the fact that fe
telemedicine services are eligible for reimbursement under the Medicare program were
major barriers to the availability oftelemedicine.346

g. Persons with Disabilities

234. Persons with disabilities can benefit, perhaps more than any other group f
Americans, from advanced services. Advanced services can bring this population signi lcant
educational, employment, and recreational opportunities.347 Through signing and lip-re ding,
advanced services can bring to persons with disabilities basic communications capabilit es that
are not available to them todaY,348 but which are everyday commonplaces for fully-able persons.
There appears no doubt, however, that persons with disabilities do not have as much ac ess to
advanced services as fully abled persons. Lack of computer ownership and training, lac of
accessible content and equipment, low incomes among people with disabilities and the ost of
adaptive equipment are among the reasons for this lack ofaccess. 349

343 The USAC evaluation showed that for many services there is little difference between the rates charg d for
services in rural and urban areas. The fact that urban health centers do not need to purchase TI service at all in
order to consult with a specialist, while rural health centers do is not reflected in the calculation of suppo . See
Universal Service Administrative Company Report to the FCC: Evaluation ofthe Rural Health Care Pro ram, CC
Docket Nos. 96-45, 97-21 (March 5, 1999) (USAC Evaluation).

344 See eg., Alaska Field Hearing at 32.

345 See comments in Unserved Areas NPRMby: Office of the Advancement ofTelehealth at 6,7; Govern ent of
Guam comments at 3,4; Northern Mariana Island comments at 5,6;; Northern Mariana Island reply com ents at
7,8.

346 Nebraska Field Hearing at 129; USAC Evaluation at 39.

347 Kaye, H.S., Computer ~nd Internet Use Among People with Disabilities, "Disability Statistics Report" pt 13;
U.S. Department ofEducatIOn, National Institute on Disability and Rehabilitation Research at I (Mar. 2090)
(visited July 25, 2000) <http://www.dsc.ucsf.eduJUCSF/pdfIREPORTl3.pdf> (Dept. ofEduc. Study). I

348 Gallaudet University & University of Wisconsin comments at 2. J
349 It is well established that persons with disabilities are much less likely to have access to a personal co puter
than fully abled persons. Dept. ofEduc. Study at 5, 13. WGBH Educational Foundation comments at 2. S e also
(continued....) ,
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235. The infrastructure itself can also have an impact on the accessibility of~dvanced
services. In adopting rules implementing section 255's requirements that telecommuniFation
services, equipment and networks be designed to meet the needs of people with disabiltties, we
determined: (1) that service logic and databases associated with routing telecommunic~tion

services are an integral part ofthe telecommunications network; (2) that they have a mtterial
impact on a network's accessibility to people with disabilities; and (3) that they are cc~ered by
the section 255 rules:50 We have already seen the negative impact the development of~igital
wireless networks has had on TTY users, who are currently unable to use digital wirele~s
technologies. To be useful to a person with a hearing disability, for example, facilities ~ust not
only be capable of operating at high bit rates, but must also transmit closed captioning. I We wish
to ensure that access to advanced services is incorporated as these services are designe4 and
developed.

236. Current requirements will help ensure for persons with disabilities that dvanced
services are useable to some degree. For instance, pursuant to the Act, telecommunica ions
carriers are obligated to refrain from installing network configurations that do not com ly with
our accessibility rules.351 In addition, many equipment manufacturers are required to c mply
with our rules requiring equipment designed to be accessible for people with disabiliti . These
rules, however, do not apply to all types of providers and manufacturers involved in th
development and delivery of advanced services and advanced telecommunications cap bility. As
a result, we believe there is a risk that networks and services will be developed that are not
accessible to people with disabilities.

h. Low Income Areas

237. Our Broadband Survey data reveals an appreciable correlation between ncome
and availability of high-speed services. Specifically, our analysis reveals that of the zi codes
with the lowest household income, only 42% include a high-speed subscriber. On the ther
hand, data show that, of zip codes with the highest household income, 91 % include a h gh-speed
subscriber.352 Refining this analysis even further reveals that where the median househ ld
income is $75,000 or higher, high-speed subscription occurs in 94% of the zip codes, b t when
median household income falls under $10,000, high-speed subscription falls to 30%. ur survey
data thus leads us to the disquieting conclusion that the market may not guarantee low ncome
consumers affordable access to high-speed services. :

I

i

(Continued from previous page) i

American Foundation for the Blind reply comments at 2. Persons with disabilities are disproportionateIf poor,
see Dept. ofEduc. Study at 5, and thus face unusual difficulty in obtaining the services and terminal equ'pment
necessary for even narrowband Internet access. .

350 See Implementation ofSections 255 and 251(a) (2) ofthe Communications Act of1934: Access to I

Telecommunications Service, Telecommunications Equipment and Customer Premises EqUipment by Persons with
Disabilities, WT Docket No. 96-198, FCC 99-181, Report and Order and Further Notice ofInquiry, paras. 37-42

I
(reI. Sept. 29, 1999).

351 47 USc. § 25 1(a)(2).

352 Our preliminary analysis examined the approximately 30,000 zip codes in the United States in 10 percent
increments. This division has median annual household incomes of $53,500 ranking in the top decile o~ 3000 zip
codes, and median household incomes of$21,600 in the lowest decile.
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238. The correlation we note between income and access to advanced service I

consistent with other studies indicating that telephone service penetration, computer 0

and Internet access are highly correlated with income. For example, households with i comes
above $75,000 have telephone penetrations rates of 98.5%353 computer ownership rates fnearly
80%,354 and Internet access rates of 60.3%. 355 At the other extreme, ofhouseholds with ual
incomes of less than $5000, only 80.3% have teh phone service,356 only 16% own a co puter,357
and only 8.1 % use the Internet.358 These trends in access to other communications tec ologies
further support our conclusion that low-income individuals are particularly vulnerable t not
having affordable access to advanced or high-speed services.

I. Inner City, Low Income Areas

239. Our Los Angeles case study raises interesting questions about barriers to
subscribership in the inner city, low income areas. The maps in Appendix Cdemonstra e that the
poorest areas in LA County are largely served by upgraded cable systems as well as by re
centers where some DSL service is available. We believe that the availability of broad and
facilities in these areas may be largely attributable to the fact that they are adjacent to b iness
and industrial areas where demand for advanced services is at its highest. This proximi does
not necessarily mean, however, that low-income, inner-city residents have meaningful a cess to
advanced services. Indeed, several different barriers may prevent such access. First am ng these
barriers may be the poor quality of existing plant in these neighborhoods. A second suc barrier
likely relates to the state of facilities in the last 100 feet. Both the quality of, and access to,
inside wiring within multiple dwelling or multiple tenant buildings in inner cities can p se a
significant barrier to obtaining high speed service. Furthermore, it may well be that pri es for
advanced services are beyond the means of all or most of these households; that these h useholds
do not own computers; or that advanced services providers are not marketing their servi es to
this population.

j. Minority Populations

240. Our Broadband Survey data, collected by zip code, does not provide the etail
necessary to reveal whether subscribers are members ofminority groups. Consequently from
that data, we cannot draw conclusions about the availability of high-speed services to di crete
minority groups. On the other hand, our Los Angeles case study offers anecdotal evide e of
deployment of advanced telecommunications capability to areas with a high proportion f

353 See Federal Communications Commission, Telephone Subscribership in the United States, Report, Ta Ie 4
(reI. June 22, 2000) (2000 Telephone Subscribership Report).

354 U.S. Department of Commerce, National Telecommunications and Information Administration, Fallin
Through the Net: Defining the Digital Divide at Chan 1-12 (1999) (Dep't of Commerce, Falling Through he Net)
(1998 data).

355ld at Chan 1-21 (1998 data).

356 See 2000 Telephone Subscribership Report at Table 4.

357 Dep't of Commerce, Falling Through the Net at Chan 1-21.

358ld at Chart 1-21 (1998 data).
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minority residents.359 As was the case with inner-city, low-income areas, however, it a~pears that
much of the deployment in these sections of Los Angeles likely serves high demand b*iness
districts that are adjacent to minority areas. We are therefore also reluctant to base cO$lusions
regarding deployment to minorities on that case study. :

I

241. Looking more broadly at certain statistics about minority households, We
conclude they support the conclusion that market forces alone may not ensure that inn~_Ci~y,
low-income consumers access to advanced services. At the same income levels, mino 'ty
households have significantly lower rates of phone penetration than non-minority hous holds.
For instance, in the households with income ofless than $5,000 a year, 69.5 % ofthos headed
by blacks and 72.8% of those headed by Hispanics have telephone service, while 79% ~f
households headed by whites have phones.36o The same is true with respect to computet
ownership. At annual incomes ofless than $15,000, 17.5% of white households own ai
computer, while 6% of black households and 9.4% of Hispanic households do. Only a the
highest income levels, over $75,000, do the disparities shrink to 80% of white househo ds, 78%
of black households, and 74.8% of Hispanic households.361 Households using the Intelet are
similar. At income levels under $15,000,8.9% of white households, 1.9% of black ho seholds,
and 3.8% of Hispanic households use the Internet. At income levels over $75,000,60. % of
white households, 53.7% ofBlack households, and 48.1 % of Hispanic households do.3

2 Based
on these factors, we conclude that minority customers are vulnerable to not having acc~ss to
advanced services in as timely a fashion as most other Americans. I

!

I
4. The "Last Hundred Feet"

I

I

242. While there are substantial issues regarding access to inside wires and ~her
facilities necessary for the last hundred feet, there does not appear to be a lack of infras ructure.
Nevertheless, we acknowledge that barriers to deployment of advanced services may .se from
providers' inability to gain access to space inside multiple dwelling units, to rooftop sp ce for
wireless facilities, or to existing inside wires for the purpose of traversing the last hundted feet to
the customer. 363 I

I

243. These access questions are under active consideration in a proceeding inlwhich
the Commission is considering whether requiring that building owners who allow any I

telecommunications carrier access to facilities that they control should be required to g~ant

comparable access to other carriers on a nondiscriminatory basis.364 The proceeding alsp

359 See supra para. 57.

360 See 2000 Telephone Subscribership Report at Table 4.

361 Dep't of Commerce, Falling Through the Net at 18.

362 Id. at 27.

363 See ALTs comments at 2, 8-9; Wireless Communications Association International, Inc., comments f't iii, 28
36; Competitio~ Policy Institute reply comments at 6-7; GSA reply comments at 8-9; National Ass'n of elecom.
Officers & AdVIsors et al reply comments; PCIA reply comments at 8-9. See also Notice, para. 48 & no 79;
First Report, 14 FCC Red at 2450-51. But see Real Access Alliance reply comments. '

364 Promotion ofCompetitive Networks in Local Telecommunications Markets, Notice ofProposed RUle$aking
and Notice of Inquiry, ]4 FCC Red ]2673, ]2701, para. 53 (1999) (Competitive Networks NPRM).
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examines whether the Commission should forbid telecommunications service providets, under
some or all circumstances, from entering into exclusive contracts with building ownerf6S

VI. ACTIONS TO ACCELERATE DEPLOYMENT OF ADVANCED II

TELECOMMUNICATIONS CAPABILITY

244. We conclude in this Report that, overall. the deployment of advanced
telecommunications capability to all Americans has progressed in a reasonable and ti ely
manner. In this section, we consider means by which we can stimulate the further dep oyment of
advanced services.

245. Our analysis indicates that three main factors appear to be linked to the
deployment of advanced telecommunications capability. The first, not surprisingly, is the
existence of sufficient demand for advanced services in a particular locality ~ This fact r can be
affected by, among other things, the density of the locality's population, the income Ie elofits
residents, and the presence, in the locality, of commercial (or other high-demand) acti ity. The
second factor is the existence of competition among advanced service providers in the ocality.
Thus, in both Waltham and Muscatine, it appears that additional competitive provider began
deploying advanced telecommunications capability once an initial provider had entere the
market. Additionally, it is axiomatic that the existence of competition among provider increases
the breadth and quality of service offerings, while reducing the price of service. Third local
efforts, such as community demand aggregation, the use of anchor tenants and strategi planning,
can increase the level of infrastructure deployment. Below, we discuss the steps that e have
taken, and those we will take in the future, to affect each of these three factors and ther by to
encourage continuing and additional investment in advanced telecommunications capa ility.

246. Given the Commission's role in the telecommunications marketplace, e bulk of
the steps we identify attempt to increase competition in the market for advanced servic s.
Indeed, we believe that competition, not regulation, holds the key to stimulating furthe
deployment of advanced telecommunications capability. We have focused the majorit of our
efforts on promoting facilities-based competition in the last mile, middle mile, and last 100
feet-the portions of the network in which the greatest barriers to truly competitive m kets
remaIn.

247. Our analysis of how demand affects deployment notes that both rural poor
areas are particularly vulnerable to not having timely access to infrastructure with adv ced
telecommunications capability. Because the development of the advanced services m ket
remains in a very early stage, however, we believe that there is time for us to examine her the
factors that affect infrastructure investment and develop policies that will ensure acces to needed
services, but that are not inappropriately linked to universal service mechanisms for vo ce
telephony.

248. Beyond policies of this Commission, other federal agencies, state and 10rai
governments, and non-governmental entities all have developed initiatives designed to pur the
deployment ofhigh-speed services by stimulating demand, competition or local efforts. We
discuss these initiatives as well. .

365 ld. at 12707, para. 64.
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