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Abstract: Concern over the potential need to redefine universal servies to account for
Internet-related services and other combinations of communication and computing moti vates this
study of the geographic spread of commercial Internet Service Providers [[8Ps), the leading
suppliers of [nternet access in the United States. The paper characterizes the location of 40,000
access polnts, local phone numbers offered by commercial ISPs, in the Fall of 1997, Markets
differ widely in their structure, from competitive to unserved. Over ninety-two percent of the
LIS population has sasy access to a competitive commercial [nternet access market, while
appreaimatel y four and one-half percent of the U5, population has costly access. Urba n/rural
coverage must be understood in the conteat of the different strategies of national/local providers.
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I. Motivation

Fovernments frequently revisit the principle of universal service, making it an enduring
l=sue in communications policy. [n past eras this goal motivated policies which subsidized the
operaticn of the telephone network in low-density areas. Inrecent decades the same concerns
muotivated policies tosliminate large disparities in the rate of adoption of digital com municaticn
technology within the public-switched telephone network [Cherry and Wildman, 1999).

Policy makers in the new information sconom y face similar issues in a different guise.
The burgecning literature discussing the "digital divide" [sez, e.g., Naticnal Telecom municaticns
and [nformation Administration, 1999) has prompted many analysts to anticipate a nesd 1o
redefine uni versal service goals to account for Internet-related services ! [n fact, these ismes are
already on the policy agenda. For eaample, the 1996 Telecom municaticns Act contains
provisicns to collect funds to finance the diffusion of [nternet access to public institntions ,such
as schools and libraries. The result is the E-Bate, currently a $2.25 billion federal program
administered by the Federal Communications Commission [FCC). Using revenones generated
from charges le vied on vsers of long-distance services, the Universal Service Administrative
Company reimburses firms providing telecommunications services, Internet access, and internal
connections tocligible schools and libraries.

Bescarchers and policy makers are, howe ver, concerned with mere than the provision of
access to public or quasi-public institutions. Specifically, researchers ha ve pondered the role of
‘s complete bibliography is impossible. For some recent studies, see UL, Advisory Council oo
the Mational Information Infrastructure [1996], Mational Academy of Engineering [1995],
Waticnal Telecommunications and Information Administration [1995], Informaticn [nfrastructure
Task Force [1993,1994], Drake [1995], Kalil [1995], EKahin [1991], Kahin and Eeller [1995],

National Research Council [1996], Teske [1995], Compaine and Weinraub [ 1897], Mueller
[1897], and Werbach [1997].
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government in closing the "digital divide." Thus,a central question is whether privately
muotivated firms in the Internet access business achieve some uni versal service goals as a
by-product of their competitive conduct. The contrast with historical issues in telephony helps
frame the question. As much scholarship has shown, private firms did develop service overa
remarkably lar ge geographic area without government intervention, but economiss of density
also limited this spread until government subsidies eaplicitly intervened decades later.? At the
turn of the century low density areas were more eapensi ve to serve than high density arcas, 5o
ooly majeor cities and nearby towns received telephone service during the era whenthe
technology first diffused. Telepheny thenspread to isclated and low density arcas, with some
cities receiving minimal servics or none at all.

Will a similar pattern characterize the diffusicn of the Internet infrastmcture? It is not
clear. The Internet has a very unusval genesis [Grecnstein [2000]). Unlike telephony, where the
technology and commercial business co-evolved, [nternet technology incubated under
government supervision for over two decades prior to commercialization, making it ripe for
immediate diffusion. Alsc unlike telephony, whers the new network developed in opposition to
-- and in competition with -- the eaisting telegraph network, commercial Internet services can be
retrofitted onto the eaisting com munications infrastructure. Finally,the Internet is not a fiaed
technelogy diffusing across time and space without changing form. Instead, it is a malleabls
technology,embedded in equipment which employs TCP/IP [Transmission Contrel
ProtocolTnternst Protocol ] standards. It takes different forms in commercial settings than it did
*This is a large literature. See,foreaample, Mueller [1997], Barnett [1990], Barnett [1997], and
Weiman [2000] about the carly telephone industry. The closest analogue to the curment paper is

Baum, Korn, and Eotha [1995] which eaamines the population dynamics of facsimile

transmission service crganizaticns.
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inacademic use. Thus, there is little historical precedent for speculating about the present setting.
Whether economies of density [or some other factors] will influence the diffusion of the [nternet
over geographic space remains unclear.’

In this study we caamine the geographic spread of commercial Internet Service Providers
(LSPs), the leading suppliers of Internet access in the United States. We focus on these suppliers
and their conduct for two reascons. First, market-based transactions with LSFs have become the
dominant form for delivery of on-line access for medium and small users. In the absence of
changes in government policy,’ the preeminence of commercial development is now widely
forecast to continue. Second, surveys consistently reveal that the TIS population is far from
universal adoption of Internet services at home ! ¥et, such surve ys beg the question about the
availability of access -- inother words, whether all houscholds have access to [nternet service at

the same low cost.

The first part of this paper provides a framework for thinking about the geographic
diffusion of commerciall y-oriented Internet-access providers. [n the long mun, ISPs choose where
tolocate as a strategic matter. Cne business model reliss on a firm structure providing a national
service, another relies cna local or regional firm providing local orregl services Since all
consmmers ha ve access to the Internet at some price, the key question for marginal adopters is

*For a summary of this and related debates, as well as an argument in favor of imposing access
fees, see Werbach [1997], Garcia and Gorenfla [ 1997],or Sidek and Spulber [1998].

*Far eaample, as of this writing, the Federal Communications Commission does not charge
acoess foes to L5Ps, but is considering a number of proposals to do so. Sex the discussion and
request for comment at AR S foo gowd

*See, for eaample, Kridel, Rappaport, and Tavlor [1997], Maloff Group Ioternaticnal, Inc.
[1997], Compaine and Weinraub [1997],or Clemente [1998].

"The conclusicns from the first part of the paper will be familiar to regular readers of commercial
pre=s for the ISP industry. For surveys of the on-line industry and atte mpts to analyze its
commercial potential | see Hoovers [1997], Tulivsssn and Tulivssen [1996], or Maloff Group
Internaticnal ,Inc. [1997). Alsc, scc Jnter{@ictive Weaek or Baardwatch.
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whether they can cheaply access the Internet over a telephone line. Because "cheap” is
synonymous with a local telephone call to an ISP the spread of com mercial I5Ps to low density
arcas is a useful metric for measuring the availability of commercial Internet to low density arcas.

The second half of the paper addresses related e mpirical issues: Do all regions of the
country receive similar access to Internet services provided by commercial firms? How do the
different strategic goals of national and local ISPs influence the density of access in different
arcas? Dioes the privately financed Internet faver access in some regions over others? To answer
these questicns the paper then characterizes the lecation of over 40,000 dial- up access points
offered by commercial [5P's in the Fall of 1997 This characterization is the principal novelty of
this study.

Fall 1997 was a good time for such a survey. The industry's structure, while not
completel y stable, had reached a point where it was not changing every month. Most firms had
been in the [SP market for a few years, making it possible to document their strategies, behavior
and commercial achievement. The key findings of the empirical work are as follows:

«  The US commercial ISP market is comprised of thousands of small geographically
dispersed local markets for Internet access. There is no single structure that
characterizes the L3P market across the country. Wor should we capest this
heterogeneity to disappear.

= Ciwver ninety-two percent of the TS populaticn had access to a competitive local ISP
market. &ppronimately four and one- half percent of the US population lived in areas
with no access to any provider and appreaimately three percent lived on the margin

th:t'ﬂr't-ﬁﬂ. Ay ACLEEs ﬂ.l:l.l.'.l 0o acoEns.
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*  Whether there caizt significant differences between the capericnces of Internet users
inurban and rural settings depends on the eatent to which national and local firms
provide similar services. Mational firms primarily serve urban areas and compete with
regional and local firms there. Local and regional firms primaril y serve rural areas
and less densely populated areas.

Though our focus is the geographic spread of [SPs, we believe our study will influence
many facets of the burgeoning literature on information infrastmucture policy. Since ISPs partially
use the public-switch network, policy for this network should be sensiti ve to com mercial conduct
inthe ISP market. [naddition, many froatier information technology applications in electronic
commerce, such as networking, hosting and large scale webapplications, build off the Internet.
To the catent that these applications play a mere significant role in regicnal business
development, understanding the development of Internet infrastructure also helps us anal yze the
contribution of new informaticn technologies to regional economic growth. Thus, we finish the

papsr b_',.' drawj.ug j.mp]icaﬂnus from our remults for COgoLOE P-c:Jic_':.' debates.

IL. Background: The changing nature of Internet access

This study caamines the Internet access business in the Fall of 1997 just over five years
after the NSF relinquished rights over the Internet tocommercial entities. By this time many
firms nnderstood the technology for the delivery of Internet access using T CE/TF, but the
commercial norms for the business were in flua. Differsnt organizations employed differant
commercial medels for the delivery of Internet access. Dhuring this eaperimentation Internet
acoess spread to most regions of the United States. This study documents and analyzes how far

w1 EPICH.CI
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Scope of investigation: We analyze the ISP industry after the de velopment of browsers
and therefore focus attention on firms that provide dial-up service which enables a user to employ
a browser. Browser development ocourred at about the same time as the final implementation of
policies by the NSF to commercialize the [nternet [Greenstein, 2000 and at the same time as the
widespread adoption and development of WWW (World-Wide Web) technology. Furthermore,
we make no distinction betwesn firms that began as on-line information providers, com puter
companies, telecommunications carriers, or entreprencurial ventures. As long as their ultimate
fiocus is commercial Internet access either as a backbone or a downstream provider they will all
be characterized as ISPs.

Accemss and Jocation: Most universal access iues concern the adoption rates of medinm
and small users,since these are the users onthe margin between no-access and a few low-cost
alternati ves. [SPs targeting users with regular and medest needs, which describes most
residential users and small businesses in the United States, require the user to make phone calls to
a local switch. The cost of this phone call depends on mostly state regulations defining the local
calling area and both state and federal regulations defining the costs of long-distance calling. The
presence of L3Ps withina local call area, therefore, determines a user's access to cheap Internet
service. Similarly,the numberof local LSPs determines the density of supply of low-cost access
toLnternet services within a small geographic region. Thus, the geographic spread of [5Ps
determines the cost of [nternet access for mest of the marginal vsers of the [nternet.

Asrecently as 1995 only a few enterprises offered national dial-vup networks with
Internet access [Boarawatch, 1997), mostly targeting the major urban areas. In contrast, by the
Fall of 1997, there were dorens of well-known naticnal netwarks and scores of less-known

national providers. There were alse many local providers of Internet access that served as the
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links betwezn end-users and the Internet backbone ,and local shoestring operations scemed less
commen.

Government subsidics and the maturing of the ISP industry: Much of this growth of
the [5P industry occurred at the same time that eaplicit government support for the industry was
declining. Prior to commercialization of the Internet, government assistance tock many forms.
The federal government provided subsidies for access to [P networks at remotel y situated
uni versities, subsidies for software and shareware de velopmeant, subsidies for the development of
backbone infrastructure , and subsidies for the operation of many governance mechanisms.
Wevertheless, the caplosive growth of the [nternet postdated most of this activity by NSFE.

If we provide evidence that commercial firms effectively provide universal access, it
might be tempting to interpret our findings as indicating that government invel vement in the ISP
market had little influence. Such a conclusion would be unwamanted. First, inthe mid-1990s the
commercial Internet access industr y retained significant indirect technical support from
university computer science and engineering programs, where federal government research
support continued. This support tock the form of ressarch grants for the development of new
software or hardware and subsidies for the training of advanced engineers. These indirect
subsidies undoubtedly influenced the commercial behavior we document below.

Second, the geographic shape of the commercial Internet access market could still retain
the imprint of federal and state support for the development of information infrastructure. For
eaample, much backbone was laid in the 19205 and 1990= to support traffic flows betwesn
universities and government rescarch facilities or to suppert other educaticnal needs. Many state
governments also developed fiber lines in parts of their state in support of similar initiatives. The

firms associated with that backbone, such as MCT, continue to be major providers of backbone
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and use much of the backbone for commercial traffic. Commercial developments engendering
new traffic patterns altered those configurations in due time, but initially com mercial uses wers
built on top of the old structures. Some part of this infrastmcture is attributable to the old
subsidies, the costs for this portion of the infrastructure are sunk, and this portion is providing
services. Thus, government support for this infrastructure should be properly called a subsidy.

Third, providers may have entered inanticipation of future federal support. Eapected
support may take many forms. Becent programs, such as the development of Internet IT and the
E-Rate,ha ve received much publicity. 'We have no wav to tell how much of the observed
commercial behavier is atiributable to investments made in anticipation of these programs.

Finally, while we focus on the lowest cost sector of the Internet access industry in cur
study, many firms operating in this sector make provision decisions inconjunction with decisions
concerning the provision of other commercial services. Government support influences those
other services. Thus, for caample, government programs encouraging demand for high-speed
access or local infrastructure development ma y influence the overall profitability of the typical
local , regional , or national ISP business in a particular area. Asa byproduct, these programs may
lead to the development of the dial-up industry in a local area.

The bottom line is that this paper is not an attempt to address the question of whether
there should be any government invelvement in the ISP market. The data do not permit vs to
answer this question since, even after com mercialization, government policies probably have
affected the geographic coverage of access. Instead, our goal is much more limited; to provide
evidence about how much or how little commercial ISPs accomplished early in the development
of the commercial access market. That might be useful to policy makers secking to determine if

meore caplicit subsidization of the [SP industry is warmanted.



Universal Access and Local Commercial Internet Markets pages s

The geographic acope of coverage: This goal requires us not ooly to summarize the
eatent of access in particular areas but also to attempt to determine the factors that shape the
pature of access ina particular area. As discussed in Gresnstein [2000], L5Ps make strategic
choices aver the scale of service to provide at a nede, the quality of the hardware and software
associated with offering connections, the value-added ssrvices tooffer in conjunction with
access, the geographic scope of their enterprise, and the pricing of their preduct line. Even
current industr y surveys demonstrate much heterogensity in the underlying capital and
equipment structures of LSPs, indicative of caperimentation in these investments and
organizations [Maloff Group Internaticnal, Inc., 1997, Bogrdwatch, 199717 All the decisions
made by L8Ps influence the quality of the service the customers eaperisnce [(Stapleton, 1997,
Maloff Group [nternational ,Inc., 1997).

Providers who seck to provide naticnal service must choose the regions in which they
maintain POPs [points-of-presence). As we show, most providers with naticnal coverage
maintain PCOPs in any moderately large city in the T1S . in which there is appreciable commercial
activity. These commercial motives would lead s to eapect tofind that national firms cover
arcas of the U5 which contain mest of the population. Therefore, if the strategic decisions of
lacal and naticnal providers differ systematically, residents of less populated arcas may have
access to lower quality service, if they have access at all. Thus, in regions with limited access, it
is imperative that we document not only the presence of an ISP but the type of ISP that is present.

There is incomplete evidence that [SPs located in low density arsas are lower quality than thoss

‘For eaample, ses the compilation of business lines for [SPs maintained by Mecklerhfedia on
Attp.thelizt Internet. comd. Wost [5Ps offer some dial-up servics and many other services.
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lacated in most cities, but further research needs to establish these patterns mere definitely [see

Strover [1999] or Greenstein [2000]).

IT. Research Questions
This discussion predicts that mest urban arsas will have abundant Internet access from

commercial firms and some remote arcas might not. Betwesn these two predictions liesa very
large set of possibilities. Eaploring thess possibilities is the focus of the em pirical work below.

{Queztion | — The extent of geographic coverage: Some parts of the country will not have
access to low-cost commercial [nternet providers. [tis not in a local erregicnal or naticnal ISPs
interest to provide dial-up service to every small town or less-dense area in the TIS. How much
of the populaticn dees not have casy access to providers of commercial Internet acces? Arc
those arcas overwhelming low-density? How docs access change when density increases?

{Queztion 2 — The degree of competition in urban and rural areas. What conditions
characterize the highly competitive arcas? We capect most residents of urban and high-density
areas will face a competitive and abundant supply of Internst access from commercial firms.
How much of the population living in such areas has access to competitive [SP markets?

{Queztion 3 — Variation in type of provider between wurban and rural areas: The
provisicn to rural and low density arcas will depend on the entry of local and regicnal and
naticnal firms. Mo type of firm will predominate in every area. How does the provision of
commercial access by local, regional and national firms vary across the 117

IV.Datn
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In order to track the geographic spread of ISPs, we compiled a list of telephone numbers
for dial-up access and their location. 'We then computed the geographic distribution of the POPs
acroms the 1.8, We eaplain these data and methods below.

A. Data sources

The best way to compile a list of [SPs by location is to goto the information sources used
by most potential ISP consumers. [nthe Fall of 1997 the authors surveyed every compilation of
I5Ps on the Internet. Only a few of these compilations were found to be comprehe nsive,
systematic and regularly updated in response to cotry and eait. This study's data combine a
count of the ISP dial-in list from August/September of 1997 in Hedirectory and a count of the
backbone dial-in list for October of Bogrdwat-A magazine ! This choice was made becanse
thedirectory ISP list contained the most comprehe nsi ve cataloguing of the locations of POPs
maintained by all ISP eacept the national backbone providers, for which Baandwatch contains a
superior survey of locations.

For many of the tables below, the key question will be the following: How many suppliers
have POPs ina county? While answering this question, we came across a few ambi guous
situations which we resolved as follows: When the city of a dial-in phone number was listed, we
vsed that” When it was in doubt, the area code and prefia of the dial-in POP were compared to
lists of the locations of local switches with these area-codes and prefiaes. We used the location of
the local switch in that case. If this failed to locate the POP |, which happened for small TSP that
YCurrent versions of these lists may be eaamined at At Awwow. thadirectory orgd and
http:ww boardwate b.com’. This includes POPs found in the ISP section of Hhedirectoryand
eacludes P OPs found in bulletin boards. This alse includes PCPs for [SPs listed inthe
Boardwatch backbone section.

"When a city is part of two counties and the phons number did not resolve the ambiguity, the

phons number was counted as part of the county in which the city has the greatest share of its
land.
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ool y provide information about their office and nothing about the size of their dial-up netwerk,
then the voice dial-in number for the ISP was used as an indicator of location ™

0o final count, thedirectory contained 34,225 phone numbers not found in Boardwatch,
Boardwatch contained 4,005 phone numbers inits backbone list net found in tHhedirectory,and
9% phone numbers came from both. The merged set contained 32,#74 phone numbers which
serve as dial-in POPs. Applying the above procedures and principles resulted in a total of 31,163
unique firm/county presences for 4,976 [5Ps. Of these firm/county presences, over thres quarters
were amsoclated with just over two bundred firms. Of the total oumber of LSPs, approaimately
half were ISPs for which we had only a single phone oumber.

This procedure will produce flawed data for our purposes only if it generates sampling
error which correlates with geography. We think not, though the above procedures may have
imparted some small biases to some counties, which we describe below. Overall, there appears to
be no strong evidence of any error in the coverage of small commercial ISPs. [n addition, there
appears to be a strong positi ve correlation in the geographic coverage of national firms because
maost of them locate predominantly in urban areas. Thus, even if thess two lists failed to
completel y describe the coverage of many national firms, it is unlikel y that the qualitative
conclusicns below would change much if the omitted POPs of these firms were added '

The above procedures may show less ISP entry than has actually cccurmed in new suburbs
in counties that barder on dense, urban counties, since ne w, growing suburbs frequently use the
“*This last procedure mostly resulted in an increase in the number of firms we cover, but not a
substantial change in the geographic scope of the coverage of ISPs. The data set contained over
37,000 phone numbers pricr to adding firms that only provided a phone number for their home
office. The additional 2 500 phone numbers did not disproportionately show up in uncovered
areas. They did, however, help identify entry of ISPs in a few small rural areas.

“'#45a check, we determined that, even if a dozen naticnal providers were left out of the sample,
the basic qualitative conclusions would not change.



Universal Access and Local Commercial Internet Markets page 13

telephone eachange of eaisting cities. Unless the ISP specificall v names this new suburb in the
bordering county as a targeted area, our procedures will not count the ISPs presence in that new
suburk.'’ We will control for this potential bias below through tables that treat as the marketa
county and its nearby neighbors.

B. Definitions

Both thedirectoryand Boardwatch try to distingnish between bulletin boards and ISPs,
where the former may consistent of a server and modems, while the latter provide WWW access,
FTP, e-mail,and often much more.'! We eaclude firms the primary business of which is
providing dewnloadable teat or soft ware without Internet access and firms that only provide
direct access and not any dial-up service.

Both lists concentrate on the for-prefit com mercial sector.'Y For caample, both eschew
listing university enterprises that effectively act as [3Ps for students and faculty. This is less
worrisome than it seems, since commercial [SPs provided over 90 percent of houschold access
within a few years [Clemente, 199%). [naddition, commercial L5Ps gravitate towards the same
locations as universities. This study's procedure, therefare, will Likely pick up the presence of ISP
access at remotel v situated educational institutions unless the ameunt of traffic outside the

university is too small to induce com mercial entry.

"4 similar and related bias arises when a county's boundaries and a city's boundaries are ronghly
equivalent, even when the neighbering county contains part of the suburbs of the city. In this
situation, many [SPs will claim to be located within the city's boundary even though residents
will recognize that the ISP is located on the city boundary and its coverage may be mors
eatensive than this declaration would indicate.

YEatensive double-checking verified that thedires tory and Boardwatch were careful about the
distinction betwesnan ISP and a bulletin board. o bulletin boards were ISPs, and they were
appropriately not classified as an ISP

YT hedires torp does  however, list some free-nets. Their inclusion appears to depend on whether
the fres- net notifies thedirectory of their eaistence, secking users from the general populaticn.
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In all tables below, naticnal L5Ps are defined as firms that maintain POP's in more than 25
states. This is slightly more stringent than the definiticn for national provider found in
Boardwatch, in which the definition of national is any provider in more than 25 area codes, but
inpractice it is not much different. Local firms are present inthree or fewer counties. The
remainder are considered regional [SPs.

The tables below provide a broad description of county features. Population numbers
come from 1996 115, Burean of the Census estimates. We label a county as urban when the
Census Burean gives it an M3 A designation, which is the broadest indicator of an urban
settlement in the regicn and includes about a quarter of the counties in the TS,

For all tables below, the data pertain to all states in the U5 eacept Alaska and Hawaii *f
These data also include the District of Columbia, which is treated as another county. Throughont
this study count y definitions correspond to standard ULS. Census county definitions. This results
ina total of 3110 counties.

T cope with the fact that county boundaries are political boundaries and do not directl y
correspond with meaningful economic market boundaries, we caloulate summary statistics in two
ways,one which does not account for nearby counties and one which does.'® We label the
calculations without nearby counties as "County of residence," which means that we are treating
cach of the 3110 countics as a separate observaticn. All reported statistics are about each county
and coly about each county. For the second set of calculations , where we wish to learn about a
county and the nearby area, we make tables for a "County of residence and all counties within 30
Y54 laska is eacluded because its geography and related statistics are so uovsnal. Due to a research
assistant's error,data fior Hawaii were fonnd to be flawed and thus had to be cmitted.

"To dothis we use the 115, Bursan of the Cenmis's CONTIGUOUS COUNTY FILE, 1991:
UNITED STATES.
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miles." By this we mean that each of the 3110 counties is the elemental observation, but that in
calculating some of the summary statistics we use as the unit of observation the county together
withsome of the nearby neighboring counties. We define "nearby” counties as counties with a
geographic center, as defined by the 118, Bureau of the Census, within 30 miles of the
geographic center of the county of residence. We chose 30 miles because this is within the first
mileage band for a long distance call in most rural areas 't
C. Mapa

Figure 1illustrates the density of location of L3Ps across the 115, at the county level.
Black areas are counties with more than three providers. Gray arcas have between one and three.
White areas have none. The picture il lustrates the uneven geographic coverage of the ISP
industry. [SPstend to locate in all the major population centers, but there is also plent y of entry
into rural areas. The map also illustrates the im portance of accounting for the influence of nearby

counties.

¥. The grofraphic scope of ISFs in Fall 1997
The summary of the nature of ISP coverage can be found in Tables 1 through 4. Each

Table contains two parts, one based on cach of the metheds described above.

"“We eaperimented with a number of different mileage bands. We tried 15 miles and found that
the results were qualitatively no different from vsing no information about county neighbors. We
also tried the other eatreme, calculating the influence of all neighboring counties without
distingnishing by their distance but found that this was far too inclusive of neighboring counties
the populations of which could not be linked by local phone calls. These latter results are
included in the appendia for the curicus reader.
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Table la shows the oumber of counties with L3Ps num bering zero or one or two or 50 oo,
the percentage of the TS, population that lives in those counties, the cumulative population
percentage, and the percentage of those counties that are urban counties.

i0f the 3110 counties, 110% do not contain a single POP supported by any LSP, 719 have
ooly one, and 328 have two. INot surprisingly, a small fraction of the population resides in thess
counties. Tust under a fifth of the U158, populaticn lives in counties with three or fewer [SPs. As
further evidence that low (high) entry is predominantly a rural (urban) phenomencn, there is an
Lnverse relationship bet ween the percentage of counties that are rural and the oumber of suppliers
who enter.

Table la se2ms to suggest that, inthe Fall of 1997 approaimately a fifth of the TIS.
population lived in counties with three or fewer suppliers, which would seem to be an
inadequately competiti ve supply of commercial Internet access. Of this subset of the population,
overa third had no ISP at all intheir county. This is a hasty conclusion, and, as shown below, too
possimistic.

First, this interpretation of Table la is too pessimistic becanse the results actually reveal
that commercial forces have spread Internet access to a substantial part of the T1.5. populaticn.
Compared with some of the most pivotal networking industries in the last two centuries, such as
electricity, com munications, rail, and broadcasting, this diffusion is remarkably rapid.

More to the point, the table does not provide a summary of the percentage of ULS.
population that has sasy access to commercial ISPs. [t understates the true level of access because
it does not account for the U5, population living in counties with very few suppliers that,
nonctheless, border on competitive markets. Similarly, it overstates access in counties in which

the supplicrs are predominantly in cne area ,such as withina central city, while some part of the
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population resides in other arcas of the county, such as far cutside the central city, separated by a
long distance phone call.

Like Table la, Table 1b is crganized by counties in the continental U.S., where the central
county is the unit of observation. It shows the number of counties with LSPs numbering zero or
one or two or 5o on in the county or nearby neighboring counties, the parcentage of the TLS.
population that lives in those central counties, the comulati ve population percentage, and the
percentage of the central counties that are urban counties.

Of the 3110 counties, 321 do not contain a single POP supported by any ISP inits county
or inany nearby county, 185 have cnly cne, 217 have coly two,and 140 have coly three. Cnce
again, thess counties tend to contain a small part of the population. Tust vnder four and cne-half
percent of the US. population lives in counties with three or fewer [SPs nearby. As further
evidence that low (high) entry is predeminantly a rural (urban) phenomencn, al mest ninety-five
percent (1447 out of 1526) of the counties with ten or fewer suppliers are rural.

Table 1b offers the starkest finding of this study. More than 92 percent of the TIS.
population has access by a short local phone call to seven or more [5Ps. Moreover, the geography
of the universal access issue, as of the Fall of 1997, was predominantly rural and, then, only
pertinent 1o a fraction of the rural populaticn.

Tables ?a and ?b elaborate oo Tables 1a and 1b, giving the relationship between the
presence of [SPs and some basic features of counties, principally populaticn and population
density. While there is variance around the relationship between population and the presence of
LSPs, the trend inaverage population size is al most monctonic. That is, for small markets the

mumber of suppliers grows with population. This result holds whether the market definition
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accounts for neighboring counties or does not. Density is also comelated withentry, a result that
is mere apparent when one accounts for neighboring counties.

Tables 3a and 3b caplores the difference betwesn urban and rural arcas, shedding light on
the relaticnship of deosity to eotry. It breaks the counties into those in urban and these in mural
areas,then computes the same summary statistics as in Table 2. The most obvious feature is that
populaticn levels and densities differ betweenurban and rural areas. More important, there is also
a difference in the relationship betwesn the population and density of the regionand ISP entry. In
rural arcas, both population levels and population deosity predict the level of sntry into counties
with fewer than four suppliers. [n contrast, in urban areas population levels do not strongly
coincide with ISP entry. Since there are, howsver, so few urban area observations with ten or
fe wer [SPs in Table 3b, these results may be strongly driven by a few observations.

4 compartison of Tables 3a and 3b tells us that controlling for the neighboring counties
makes a big difference to the quality of inference about the relationship betwesn county and LSP
eatry. Virtnally every single urban county without any L5Ps is located neat toan urban county
with ISP entry. Often, thers is eatensive ISP entry neat door.

Finally, Table 3b is consistent with the view that there are economies of scale at the POP
and these economies largely determine the relationship et ween number of suppliers and
populaticn levels inrural arcas. If there are economies of scale at the POP and nodifference in
demand across regions with different density, then economies of scale determine thresheld entry
and incremental entry thereafter. Table 3bis not conclusive evidence of these scale economies,
however, because it is does not control for levels of demand. [t is possible that different
geographic features of these arcas may comrelate with different le vels of demand or nnobserved

intensities of demand that systematicall y differ across counties of different population size. There
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is insufficient evidence in these tables to test these competing hypotheses. To do 50 would require
careful measurement of the determina nts of demand [see Kridel, Rappapert,and Taylor [1997]).

Tables 4a and 4b present the structure of ISP entry in small markets. It divides markets by
the number of entrants and then classifies them into those in which all suppliers are cither local,
regional or national, The striking feature of both tables is that many small markets are entirely
supplied by local or regional ISPs. Rarely, if ever, are any of these small markets entirely
supplied by naticnal ISPs. In fact, of the 3110 counties in the data set, 2422 counties have no
national ISP, 1602 counties have no regional ISP ,and 1768 [5Ps have no local ISP.'® Ascanbe
seen in Table da, of the 719 counties with coly one supplier, 220 have a local ISP, 425 have a
regional [SP, and 14 have a national ISP. In 317 counties with two suppliers, 7% have only local
L5Ps, 99 have only regional I5Ps, and 6 have onlv national ISPs.

Even if we consider the eapanded market definition, naticnal providers are absent from
many markets. Of the 3110 counties in our data set, 1550 counties are not within 30 miles of 2
national provider, 700 are not within 30 miles of a regional provider and 730 are oot within 30
miles of a local ISP, Table 4b gives more information on the types of providers in markets with
few entrants. Cf the 125 with only ane supplier in this county and nearby counties, 75 are served
by a local ISP, 107 are served by a regional ISP, and 3 are served by a national ISP, Of the 225
with two suppliers in this county and nearby counties, 52 have only local suppliers, 131 have coly
regional ,and 3have coly pational. Further, Table 4b shows that once the number of eotrants

gets past about five orsia in a county and nearby area, then the residents will likely have a choice

BT hese are oot mutvally saclusive. Many of the counties withouta local ISP are the same
counties without a regional or national ISP.
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among a mia of national, local and regicnal suppliers. This is striking evidence that naticnal and
local ISPs treat urban and rural areas differently.

The other columns of Table 4b show the population that lives in the counties with caoly
one type of supplier. Tust under 5.75 million people live in counties with only local [SPs. Tust
over 5.25 million live in counties with only regional suppliers. Tust over 0.1 millicn live in
counties with only national providers. Further, about 11.99 percent of the population resides in
counties in which no national ISP is present in the market. These figures provide a cantionary
note to accompany the interpretation above of Table 1. If naticnal , regicnal and local firms
provide different quality of service, and if the naticnal firms are better, then Table 4b is evidence
that the presence of a0 ISP may not be sufficient to infer similar access in both urban and rural
areas. That said, this is primarily an issue for small rural connties.

To illustrate these points, we provide Figure 2, which shows all the counties withat least
one national provider. Counties shaded in black have at least cne national provider, and countics
shaded in gray have only local or regional providers. The figure shows clearly that naticnal firms
are present primarily in the major vrban areas. In the arsas with the lsast sntry, predominantly
rural counties, no national firm has entered. [ndeed, Figures 1 and ? lock similar for this reason.

A majority of ISPs specialize in either urban or rural areas. All things equal, most ISPs
have a fioot inan urban county. Indeed, most local ISPs are located in thick competitive urban
markets, which gives them a very different eaperience from the local ISPs in thinrural markets.
Yery few local ISPs specialize in ool y rural counties. This is consistent with the view that [SPs
that grow in geographic scope tend to go into neighboring geographic counties with different

characteristics. Even if they began in an urban county, they eapand to provide service in rural
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areas,and vice versa. The greater the geographic spread of the ISP, the more likely it willbeina
mix of urban and rural counties.

National firms tend totarget the same regions. Virtually all of the national firms have a
presence in the same large TS, cities. As a result, three quarters or mere of the population of the
5. have access to very competiti ve service from a variety of national and local firms. If a
county is large enough to support over sia supplicrs the population is almest certain to have
acoess to a variety of entrants -- local, regicnal and national. Since al most 92 percent of the
population has access to markets with seven or mere suppliers, we conclude that ne less than 92
percent of the US. population has access to the full range of firms found ina competitive access
market.

This suggests that it may be appropriate to capand the view of the market structure of
L5Ps Asarough approaimation tounderstanding strategy and structure, firms in the ISP access
industry could be classified into five categories: /. Urban/ational: Maticnal firms that
predominantly specialize in vrban areas and secondarily serve rural areas. This is the vast
majority of national firms. 2 Urbandocal: Local firms that predominantly specialize in urban
areas. This is a substantial majority of local firms. 3. Ruraffocal: Local firms that predominantl y
specialize inrural areas or small towns. While not the majority of local firms, these still number
inthe hundreds. These are the majority of firms to be found in rural areas. 4. Rural/ational:
Naticnal firms that predominantly specialize in rural areas and secondarily in urban areas. This is
a handful of firm=. 5. Kegional: Firms that have as their base sither a single rural or urban market
but that also have a geographic territory eapanding beyond that base. These number aver a

bundred.
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This tarcnomy is consistent with the frame work inthe first half of the paper. Firms differ
intheir strategy, in their location, and the de gres of com petiti veness of the markets they enter, but
they largely choose among a small sumber of organizational forms in equilibrium. Most firms
will be either high-quality national [SP= or high-quality local ISPs, firms in categories 1 and 2.
The anal ysis correctly suggested that categories 3, 4 and § would not represent the eaperience of
the majerity of firms. If the analysis is correct, these latter thres categeories will become even less
common over time. In particular ,categer v 5, regional [SPs, may become temporarily im portant
and then diminish in oumber as many local firms eapand beyond their initial geographic reach on
the way to becoming naticnal .

T wo different interpretations are consistent with the pattern in Table 4 and Figure 2. If
one belie ves that national LSPs offer higher quality access than local ISPs, then the economies of
scale required to maintain high-quality POPs will preclude naticnal entry in small markets. On
the other hand, if one considers local or regional ISPs tobe better than national [SPs at tailoring
their services to the unique nesds of their area, then national ISPs will acknowledge their
disadvantage and often chooss not to enter. Notice toothat this second view requires thers to be
something unique or idios yocratic about the tailering of services to small local markets.
Otherwise, national firms could casily imitate the strategies pursued by local or regional firms in
small markets. Several dozen naticnal firms are pressat in hundreds of locations, providing
access to many users, while the majerity of firms are not.

In the absence of some decreasing cost technology, such as some sort of coordination
cconomies, of increasing returns oo the demand-side, these basic cconomics limit the geographic
eapansion of the national ISP networks. Since national firms also face economics of scale at the

POP -- even at a remetely menitored POP -- and constant costs to the addition of POPs, it follows
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that the v too find it unprefitable to be ubiquitous. It will not be beneficial for any national firm ta
eapand its network POPs in increasingly remote areas, bringing in fewer additional customers
witheach additicnal eapansicn. It is better for MCT or ATE T, for caample, to offer potential

customers in remote locations 200 service or direct access lines if the user is a business.

VYL Lmplications
Five findings from these tables should shape further policy discussicns of the
commercialization of [nternet access. First, the diffusicn of Internet access is a commercial
process, driven by commercial motives. &s such, the firms in this industry have developed
Internst access markets for most of the TS, population in a relatively short period. Second, some
regions of the country, primarily less densely populated rural areas, do not ha ve access to any low
cost commercial Internet providers. There is a minimum thresheld of population needed to
support cotry of an LSP POP. [t seems possible that local and naticnal POPs face different
thresholds. Third, some regions face competitive access markets and some do not. Most residents
of urban and high-density areas face a competitive and abundant supply of Internet access from
commercial firms. The part of the US. population which dees not have access to a competitive
ISP market lives in rural and low-density areas. Fourth, no single type of market structure is
ubiquitous. Marginal rural areas are mostly covered, if covered at all | by local crregicnal ISPs.
In urbanareas, virtally all markets contain a mia of local and national ISPs. Fifth, it appears that
lacal and paticnal firms pursue different entry strategies. These translate into different
geographic scope for local and naticnal firms in the industry. We develop a few additional

implications of these facts below.
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The scak of [SPs and acope of geographic coverage: The results in Tables 4a and 4b
are consistent with the view that small areas or rural areas are first being developed by local and
regional [SPs and cnly occasicnall y by national ISPs. This may mean that, in many of these
arcas with fewer providers, the quality of service islow. In fact, many trade publications predict
that low-quality dial-up service can survive only in rural areas or isolated markets.

It is inappropriate, however, toasmume that local ISPs provide lower quality servics. For
eaample, in areas in which national firms ha ve a presence , the high-quality ISP could still thrive
if it targets users who do not want ACL's brand of servics or AT&T's lack of hand-helding, but
doingsc may be eapensive, necessitating a minimum scale of service [Stark, 1997). Because the
underlying engineering capabilities have diffused sa widely, the local firm must provide a service
that includes features which will not be imitated by fast-second entry from a national firm . For
eaample, many features of Internet commerce, such as web-page design, have quickly become
standardized, giving ad vantages to low-cost national designers, but local firms may be able to
reflect local needs. Local firms may also develop reputations for quicker service in emergencies,
friendlier site visitation or user-instruction, and customized technical support.

In sum, the different population thresholds for local and national POPs are consistent with
three theories. First, local POPs inrural arcas may enter with lower quality than national POPs.
That is, eotering with low-quality equipment lowers a local POPs costs. Alternatively,local
POPs in rural areas may be cotering with different valus-added services than naticnal POPs in
urbanareas. That is, lacal POPs in rural areas may not be deri ving much profit from their LSP
service, but make up for these lomses with other complementary services tailored to rural areas '
The second view coly makes sense ifthe value-added services offered by a local POP havea

YFor some data on these hypotheses, see Strover [1999] or Greenstein [2000].
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strong local component; other wise, a national firm could imitate it and profitably eapand into
rural arcas. A third view™ is that many rural ISPs provide service as part of their acti vities as
rural cooperati ves or other quasi-public institutions supporting local growth. In this view profit
muotives are oot the key driver of entry in miral areas, but rather community and public service.
This different motive would account for the willingness of rural LSPs to anter areas that
prefit-cricnted, naticnal ISPs avoid. [t isstill largely a matter of speculation about which view is
muost likely.

These three views will set the agenda for the universal acce=s debate into the neat century.
If there are strong economies of scale at the POP, these will limit entry of LSPs inrural and
remote areas. If [SPs become essential for local growth, there may be a role for public or
quasi- public local institutions to subsidize local [SPs to overcome their inability to take
advantage of these scale economies. If the local component of an ISPs service becomes an
essential element of its offerings,then naticnal firms may never find it commerciall v profitable to
move to remote arcas. If high quality service is eapensive to offer, then remotel y sitnated firms
inrural areas may find it difficult to afford to upgrade their networks. And, of course, all of this
could change if scale economies weaken or if the costs between high and low quality namow
encugh 5o that ISP product lines become similarin rural and urban areas.

Mar ket structurc, taxation and subsidics: These patterns should influence any debate
about subsidies and taaation of the ISP industry. Al future policy debates should be cognizant of
the fact that changes in policy will affect urban and rural areas differently. For eaample, altering
access charges for [SPs will elicit different responses depending on whether the area is
predominantly served by local or national companies. Similarly, taning ISPs, which many states

*See, in particular, Garcia [1996] and Garcia and Gorenflo [1997].
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are already doing or proposing to do, will produce similar differences in urban and mral
communities. These polnts are especiall y tme ifthe business model for [SPs -- particularl y the
percent of revenue associated with non-dial-up business - - differs between urban and rural areas;
inthat case, the same taa could result in altering the mia of services offered in cach type of area.
Proposals for subsidizing LSPs alss bring forth some difficult questions. First, the results
above make clear that few residents of the T7.5. have no access to the Internet. Thus, uni versal
subsidies to [SPs in urban areas and other competitive markets seem unjustifiable. Second, if
private firms stay out of rural areas the v do so for sound economic reasons. Ooly compelling
sacial benefits justify ignoring these reasons. Some critics charge that ISPs are already receiving
a large implicit subsidy by not paying for access*' Are the social benefits of eatending ISPs
further subsidies e ven if thoss subsidies are targeted, worth an increase in these social capenses?
Finally, a series of related and still unsettled questions concern the implications of the
unchserved strategies of the five types of firms. Do value-added services, pricing, and quality
differ by geography? If so, is this proble matic for policies of universal acces=? Do ruralflocal
and urbanflocal firms differ substantially in quality? If o, could, and should, any government
body do anything about it? Will rural markets be served only by ruralllocal or regional firms and
never have access to the features provided by urbandlocal or vrban/national firms% If some types
of commercial firms locate 1n certain places but not others in a complea pursuit of profits,could a
government change this through subsidies and other mandates? These are not simple questicns.
These are the types of questions that ISP policy nesds to address 50 as to make headway on
resolving the uni versal service debate in Internet technologies.
I'For eaample, contrast the very different proposals in Sidek and Spulber [199%] and in Garcia

and Gorenfle [1997]. The former call for an 2nd to implicit subsidies, and the latter comes closs
tocalling for subsidies for rural LSP service.
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Futurc conzolidation and universal access: [t is commeon inthe business trade press to
predict consclidation of ownership of the ISP industry. On one level, this study suggests that this
beliefhas no economic basis. Wultiple firms survive in this industry, and some appear to have a
strong local component, which would suggest little scope for national consalidation of all firms.
i0n the other hand, many firms have national networks and are trying strategies in which naticnal
branding plays a large role. If those national brand names begin to take on value, either because
they stand in for higher quality, more reliability, or some other difference in service that cannot
be imitated by a local firm ,then consclidation will cccur.

There appears to be much room for consolidation within this industry. There are scores
of national providers and thousands of local ISPs. The [SP access market could eaperience
bundreds of mergers in [SPs or alliances between sets of LSPs and not come close to viclating any
potential antitrust statute. Mor would many potential consclidations of ISP firms eacessivel y
concentrate acoess in too few hands *? That said, as of Fall 1997, there is an important local
component to the industry. Consolidations that do not conce ntrate market share at the national
level may concentrate access in a local market.

Consolidation will not influence access in rural areas if local [SPs continue to be the

predominant provider of access in remote regions. FHowe ver, if national and local ISPs begin to

T wo caveats apply to this observation. First, as has been noted by other authors [McEnight and
Bailey [1997] and several articles therein, such as Srina gesh [1997] ], there are potential
bottlenecks in many facets of the backbone of the network. Concentrated ownershipof these
bottlenecks could have consequences for market power in this industry. The teat coly pertains to
the downstream industry. Second, these numbers cnly speak to concentration in POPs, not market
share. By some estimates the A OL/Compuserve merger gives one firm somewhere between 40%;
and 50% of the residential access market (Maloff, 1997). It is an open issue whether the

alternati ve POPs discipline AQL's pricing (The E-onomizt, 1997
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diverge in quality over time, and if the industry docs not remainas fragmented as it is today, the

conceatration of the industry could raise issues over universal access to high quality services.

¥L Conclusions

The commercial Internet access industry has an important geographic component which
correlates with features of market structure, quality of service , pricing and competitiveness. Asa
result, most of the important issues inthe universal access debate also have an important
geographic component. The links between geographic coverage and market structure arise
because an ISP, whether it is national , regicnal or local, simultaneously chooses several
important dimensions of firm strategy, including the gecgraphic coverage of the firm. These
choices involve many tradeoffs between the costs of providinga service, the strategies of the firm
for growth, and the revenues generated by those decisions.

The location pattern we observe in the Fall of 1997, particularly the failure of ISP service
tospread to all parts of the country, is consistent with the caistence of economies of scale at the
POP. Belated strategic decisions induced variance in market structure in different re gions of the
country. The end remult is that mest of the population faces competitive supply of Internet access,
while the remainder faced less ideal conditions in some rural areas.

These structural and strategic differences should be central issues in policy discussions of
universal access toad vanced communications and computing technology. Many imues will
remainuaressl ved until future ressarch on access analyzes the preciss determinants of firm antry
and eapansion strate gies. Flow important is the presence of a wealthy or educated population?

How important is the presence of advanced telecommunications infrastructure or a major
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educaticnal institution? The answers to these questions are the key to understanding different
patterns in different regions. Thus, these answers are the key to properly stucturing pelicies.
Finally, these patterns are remarkable in historical perspecti ve. Universal service in
telephony tock decades toachieve, and only after considerable policy wrangling over subsidies
for rural telephony and over policies for interconnecting rural telephone companies with the
dominant long-distance firm , AT #T. In contrast, LSPs retrefit their businesses ontothe caisting
public s witch net work with relatively low transaction costs in most places, enabling a small scale
provider to succeed in low density areas. Also, unlike telephony, the ISP industry did not require
anentirely new equipment industry, instead, it relied primarily on eaisting equipment suppliers in
PC markets,the established computer bullatin board market and local area network markets,
Such qualificaticns require further understanding, since it is not as obricus that thess conditions
will persist into the future. Hence, the fast and pervasive diffusion of dial-up access may not
serve as an caample for the diffusion of the neat generation of commercial broadband [nternet

[ LN
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Tabk 1a
Entry of ISPs Mumber of Providers in the "Marcket™
Market Definition: County of Kesidence Only
MNumber of MNumber of Percentage of Cumulative Percent of
Frovidersin Countics' Fopultion in Fopulstion These Countics
Market These Counties | Percentage Urban
I 1,10% 7.189 100.010 1327
1 714 B.EE 9281 11.82
2 28 4.55 #5.93 1738
3 leg 316 #1.39 19,64
4 a4 2.16 TE23 24,47
5 &3 lal Te.07 3016
& 44 125 7146 38,64
i 272 083 T3.21 20.00
g i3 156 T25T 3939
a 272 078 081 50.00
10 27 1.0z F0.03 33.33
11-1% 5 493 g8.02 2698
1620 42 226 1. 0% B8.05%
?ler 354 Bl.83 G183 94972
maore
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Tablke 1b
Market Definition: County of Residence and All Counties Wit hin 30 Miles
Mumber of MNumber of Fercentage of Cumulative Percentof
FProviderain Countics' Fopulation in Fopulation These Countics
Market These Counties | Percentage Urban
0 321 123 lao.oo 1li6
1 185 (.29 Q8.7 .44
2 217 136 Q7. &8 5.0%
3 1410 0.93 95.52 5.00
4 163 136 95.59 429
5 105 0.20 9423 456
& 105 1.02 93.35 .62
f] 5 0.85 9228 T.El
& g1 1.16 91.6l1 988
9 By 0.62 90.45% 4.4
10 I 0.20 2923 1026
11-15 223 258 2902 10.31
1&-20 153 2.03 #6449 1048
2ler 1208 £1.41 #4141 5968
more

WNote: 1) For the calculations in the final thres columns, the county of residence is treated as the

unit of obsarvaticn.
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Tabk Ia
Fopulation and Population Density by Number of Providers in the "Tarcket"

page 33

Market Definition: County of Kesidence Only
MNumberof | Numberof | Mean Mean MecanFop. MeanFPop.
Providersin | Counties Population- | Population - | Density' - Density” -
Market County Market County Market
] 1,102 17 0&7.14 17 0&7.14 49773 4973
1 719 2522247 2522247 10526 10526
2 328 3652012 3652012 Ti88 88
3 le# 49 50327 49 50327 10228 10222
4 a2 Bl 560 44 Bl 560 44 16536 16536
5 B3 &7,341.00 &7,341.00 22098 22098
B 44 75,109 66 75,109 66 131.0% 131.0%
¥ 22 99 532,45 99 532,45 F77.A3 F77.A3
& i3 124 55445 124 55445 35676 35696
a 272 93 67255 93 67255 22664 226.64
10 27 99 08430 99 08430 20542 205.42
11-15 26 151,045.00 151,045.00 BY2.71 BY2.71
1a-20 42 141,591 .68 141,591 .68 28224 28224
2lar 354 46021922 46021922 1,15 46 1,15 .48
meore
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Tablk 2b
Market Definition: County of Residence and All Counties Wit hin 30 Miles
Mumberof | NMumberof | Mean Mean MeanFPop. MeanFop.
Froviderain | Countics Popultion- | Population - | Density' - Density' -
Market County Market County Market
] 321 10,0606 3380418 10.&0 11.42
1 185 12,725 .99 08,026.23 2587 22.30
2 217 16,540 54 G5, 266,03 1958 20.44
3 140 17.464.39 102,1&7%.50 28.84 3347
4 163 21522258 893926031 27.14 2881
] 105 2260097 132,260.24 46,25 44.06
£ 105 27,045 .89 11906446 58.39 3907
T e} 26,791.59 160,714.14 45.44 S0.48
# #1 37,680,810 175,331.12 B7.18& 5798
9 &y 24,540,534 168, 1035897 48 .47 24894
10 T 27.170.12 175,260.94 49.01 57.35
11-15 223 30,527.13 198 563 45 Bl.4& 6. 04
1e-20 153 34998 62 221,015.1% T3.00 1386
2ler 1208 1&4,115.0% 994 489 46 53743 34543
mors

Note: 1) Population density is measured as population per square mile.




Universal Access and Local Commercial Inter net WMarkets

Table 3a
Populetlon end Populeton Denslty by Mumber of PFrovidersin the " Mavket" and by Uvban/Bin el Stetos

LT

=1

Market Deflnidon: Coumnty of Resddenee Cmly

Mumber of Mumber of Mean Fop.in | Mean Fop. In Mean Density’  BMean Density -
Providers Countes County Market - Coumty Market

Rurel Coumtes

4] o5l 1287503 1267503 2541 2841

1 &34 19.5807] 19585071 45,22 45,22

2 41 2971410 2971410 51.31 &1.31

L) 135 1.27280 1.27280 eSS 18S9

4 Tl 4184839 41,848 39 &2.59 &2.59

5 H 45,180 48 45,185.48 11429 11429

& TT 50,322 481 50,322 481 52,15 &2.15

i) L1 S0.8259] 50,8259] 5657 5657

20 6252610 6252610 153.34 153.34

L1 7,006 18 Th.006 18 12413 124.13

I14] 1A 51,953°72 51,953°72 50.14 50.14

L1-15 £ RN e RN e 20,96 o095

1520 13 B9l a5 9155 15389 15348

2] o1 moxe Lh 71068333 71063313 2172 21725
Th'ben Countes

4] L+ 45,9300 45,9300 20219 20219

1 85 5,491,313 85,4911 545.55 545.55

2 i &8 878 54 &8 AR 54 15725 157 .25

L) 13 99,537 03 99,537 03 208 .65 20865

4 21 11832350 11832350 182 548 482 58

5 15 115, 880,32 115,850 32 $58.05 45805

& Iy L4470 L4470 22940 22940

i Ll 11823900 14823900 A28 30 A28 30

L) 13 219,982 59 219,982 59 T R 55051

) Il 112,3385] 112,3385] 12914 12914

I14] Q9 1B2 345 4 1B2 345 4 515.9 5159

11-15 44 208,355 51 208,355 51 Lil19a Lil19a

1520 29 16, 548 5 1&s 5489, 119 B4 139,85

2] o1 moxe 13& HA 1,065 A HA 1,065 A 1,208 .88 1,208 A8
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Teble 3b

page 38

Mearket Deflnidon: Coumty of Besdenee and All Coomtdes Within 30 Miles

Mumber of Mumber of Meen Pop. - Meen Pop. - Mean Density' | Mean Density” -
Provides Countes County M arket - Coumty Market
Rurel Coumtles
4] 1l& Q. 159 04 12,454 52 Q.88 104l
1 153 103,353.55 SR.61071 22,80 19.05
2 206 14850000 2 042 55 17.23 18751
L) 133 15,647 2% 96, 563 58 26.01 105
4 156 21,332.12 90,519.31 2607 Tl
5 1o 20,4025 12552029 43178 4205
& oy 23,1134 1o, Ho4 55.95 1821
i) 59 25, 111.1% 148 92871 4142 4557
71 042342 149 A74 45 080 45,35
&1 22 4858 180, 58081 45.00 51.93
I14] T 2576084 150,005 103 42 52 F.57
L1-15 200 2741604 1A3 &51 52 5507 5839
1520 L3y 0891 20600671 &5 55 &H5]
2] o1 moxe 487 18 44 19 352,729481 9593 110,88
Th'ben Countes
4] 5 5462000 11909620 &34 G255
1 12 S5, 008 5 198 0000 7154 &8.08
2 11 48, 19951 14536027 G161 5291
L) i 51,9900 2089,0H0.00 L 79,32
4 i ERH+ ) Ioe4500 51.01 53.15
5 5 &LAL520 259059220 95.51 443
& L) T4,70500 22353051 AA 05 EE
i 5 4562080 209782 00 a2 .9l 05 50
L) L) 103,904.34 0762325 125 42 1417
) ] &4, 32800 350,931.33 1ol.29 120.34
I14] L) 1942250 195,250.113 134,848 129y
11-15 21 LA2H 137,822 B 111.148 132 48
1520 15 7 LAR 4 349,525 11 12810 118549
2] o moxe T2l 282 171 A6 L1427 ok 50 a34.8 503 85

Mote: 11 Populaton density is mensuzsd == population per square mil=.
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Tabk 4a
MNumber of ISPain the Marcket by Type of ISP
Market Definition: County of Kesidence Only
MNumber Number Number (Fopul- |Number |Populs- MNumber |Popula-
of [SF=sin of of tion Local |of tion of tion
Market Countics Countics [Only! Countics |Refiom]l |Counties (National
Lol Regioml |Only! MNational |Only
Only Only Only
a 1,108
1 18 2800 8,219,116 425| &,390,558 14 15257281
2 Ji8 TE[ 3,628,301 Q99 2,388,684 & 210,538
3 168 30f 2440282 30 T33274 a a
4 a4 9] 1,336,104 210 BH0,366 4 99 565
& B3 4 T4T5T0 4 94, 17# 1 44 280
& 44 1 1 ] 230,225 I a
¥ 22 1 324,043 1 26,202 1 18212
& i3 1 492 528 1 a a a
a 22 0 0 0 a a 1
10 27 1 1 1 1 1 1
11-15 26 1] 1] 2 &}, 790 I 1
1e-20 42 1 1 1 a a a
2laor 354 1 1 1 a a a
more
Total 3,110 403 17,187 244 SE6) 12,618,287 26 LEST.ETT
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Table 4b
Market Definition: County of Residence and All Counties Wit hin 30 Miles
Mumber (Number |Number |Fopuls- |Number (Fopul- |Number (Populs-
of [SP=in (of of tion Local |of ton of ton
Market |Counties |Counties |Only' Counties (Regioml |Counties |(National
Local Regioml |Only National |Only'
Only Only Only
0 321
1 125 lo0f 13435322 2 9917505 3 19 282
2 217 g4 1,637 975 lanf 142&.044 1 15,531
3 1410 36| T18529 46| 696843 I I
4 163 28| Teh,E26 411 T ,i96 1 24422
5 105 12| 328187 13 177 828 I I
& 105 9] 242489 13 1&g 541 0 0
T &3 4 151,350 5 49 547 0 0
& g1 4|  AEE 282 10 163 725 1 30,663
Q &Y 1 34,152 Bl 115577 0 0
10 i1 1 35,620 10 19% 571 I I
11-15 223 0 0 14 312 468 1 18212
1&-20 153 I I 41 1387230 I I
2] or more 1208 0 0 2 &1,790 0 0
Total 3,110 279 5745532 36[ 5253765 [ 10% 110

Wote: 1) For the calculations in these columos, the county of residence is treated as the unit of

observation.
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Tablk 1, Appendix

page <l

Market Definition: County of Residence and All Contiguous Counties
Mumber of MNumber of Fercentage of Cumulative Percentof
FProviderain Countics' Fopulation in Fopulation These Countics
Market These Counties | Percentage Urban
0 52 0.14 lao.oo 192
1 111 0.40 99 85 4.510
2 124 0.57 99 45 4.03
3 152 0.6 Qg &9 076
4 104 0.59 9821 385
5 g8 0.44 7.6l 341
& a2 0.54 9717 4.35
f] (3] 0.71 96.63 4.65
& I 0.53 95492 278
9 T4 0.65 95.38 4.05
10 I 0.59 9474 3.910
11-15 244 221 a4.15% FRRL:
1&-20 17 2.14 9193 Q.09
2ler 1,667 £9.79 #9779 46,13
more

WNote: 1) For the calculations in the final thres columns, the county of residence is treated as the

unit of obsarvaticn.
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Tablk 2, Appendix
Market Definition: County of Residence and All Contiguous Counties
MNumberof | Mumberof | Mean Mean MeanFPop. MeanFop.
Froviderain | Counties Popultion- | Populntion - | Density' - Density' -
Market County Market County Market
I 1 TA4193 6158226 108 &5 2028
1 1210 923116 #2 49696 =R 28.6
2 137 12,7914 95 640,38 82897 278
3 127 15,552 109,040,667 2723 3024
4 102 16,308.53 123782 5453 36
5 9] 13 887 42 134,585 55 45 1% 3849
) 100 18 958 .67 156,595 .35 5542 51.66
T 89 2037173 15&.505.1% 85.61 43 .44
& A1 22.46].26 18251587 54.52 6881
q G0 32,0584 I 2le0y #5482 5372
10 0 22804135 19162353 43.4 £2.52
11-15% 262 2465867 205,854.97 &0.0& S4.08
le-20 185 2889125 240,844,118 B85 57895
2l er 1,515 145,685.53 935,305.83 306 2712
more

Note: 1) Population density is measured as population per square mile.
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Teble 3, Appendic
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Mearket Deflnidon: Coumty of Begdenee and All Contloious Coumntl e

Maote: 11 Populaton density is measur=d = population per squar= mil=

Mumber of Mumber of Mean Fop, Mean Fop. - Mean Density’  BMean Density -
Providers Countes -Cmmty Market - Coumty Market
Rurel Coumtes
4] 51 R YL S a4 1980
1 10 A.2885] & 82558 sl6 17.34
2 L9 L1 8aisa LR &5 14 23154
L) 131 13,5948 52 110,008 2456 2758
4 1o 131,935 55 115,342 08 50.39 3085
5 85 1295905 120,574 2552 1.93
& B4 1474338 128 51840 e 3124
i) a2 19,833 80 1455514 1764 +264
70 1974239 155,487 56 40,80 H.59
Tl 21.538.11 Las 262 09 =0.30 45.90
I14] T 20,1121 171,302 20 &8 49584
L1-15 226 21,344 192 ey 50 1782 45 85
1520 1V 2675587 2155056 41.45 4810
2] o1 moxe BoR 1260048 440 51.3% o095
Th'ben Countes
4] 1 . 53000 5929800 1,0AA 33 TR
1 5 4,197 40 T2 80 o 0l T
2 5 21,5160 LAR 313000 A5 B 12227
L) 1 20,9590 241,630.00 A5.20 11099
4 4 4309525 ER I N 157.15 1422y
5 ] 1985100 I LA &18.08 213.08
& 4 095100 02 083105 £33.21 25943
i 4 &1, 40450 +7/4,275.50 15614 206 9
L) 2 12 83950 33131100 J21.8 28 34
) ] 59,3358 270,9131.00 210 51.84
I14] L) 20,8008 330,580 00 4818 g1l
11-15 [E:) 56,1214 157,420.89 36311 185 .
1520 Iy &1, 680 250 357,060 84 106,31 14,80
2] o1 moxe TEQ 288571213 LAle2v2 42 N 45791
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Tablk 4, Appendix
Market Definition: County of Residence and All Contiguous Counties
Mumber (Number |Number |Fopuls- |Number (Fopul- |Number (Populs-
of [SP=in (of of tion Local |of ton of ton
Market |Counties |Counties |Only' Counties (Regioml |Counties |(National
Local Regioml |Only National |Only'
Only Only Only
0 52
1 111 Ba|  BI5A30 41 352 525 4 21,733
2 124 9] 737,314 251 214,074 5 B} A9
3 132 22| 318923 25 2921572 I I
4 104 15 197,021 14] 203,326 0 0
5 £a F 100,663 15 11% 382 1 5,615
& 92 1 10,731 12 83,595 0 0
T 35 2 13,855 5 £0,714 0 0
& 02 2 58,026 ) 45 742 I I
Q i 0 0 5 20919 0 0
10 T I I Bl 102383 I I
11-15 244 0 0 & 129517 0 0
1&-20 187 I I 5 126 088 I I
2lar 1,667 0 0 1 I 0 0
more
Total 3,110 I7d| 2,111 968 1e7| 1809577 10 91,845

Wote: 1) For the calculations in these columos, the county of residence is treated as the unit of

ocbservation.
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