Closing the Rural Broadband Gap

Final Technical Report

November 30, 2008

Robert LaRose, Ph.D. (corresponding author)

Professor, Department of Telecommunication, Information Studies, and Media
409 Communication Arts Building

Michigan StatdJniversity 48824

1-517-337-0130

larose@msu.edu

Jennifer L. Gregg, Ph.D.
Associate Professor, Department of Communication
University of Louisville

Sharon Strover, Ph.D.
Professor, Department of Radio TV Film
University of Texas

Joseph Straubhaar, Ph.D.
Professor, Department of Radio TV Film
University of Texas

Nobuya Inagaki
Ph.D. Student, Department of Ratio TV Film
University of Texas

This researchwas supported by the U.S. Department of Agriculture CREES Program,
Grant Number 20043540114985. The opinions expressed are those of the authors.



Closing the Rural Broadband Gap

Executive Summary

Substantial public and private investments are being made in rural broadband networks, but how
do rural residents and communities benefit? The basic question to be answered is: What are the
impacts of rural broadband networks on the adoption and usageaofband services and

community development? An integrated approach to understanding the adoption, usage and
social effects of broadband networks was developed. These impacts were examined through a
guastexperimental research project covering four cmsnione in Michigan, one in Kentucky,

and two in the Texas borderlands. Each county was home to a rural broadband provider funded
by the Rural Utilities Service. The impacts of broadband service deployment were examined
through two waves of surveys witbramunity residents and ethnographic studies of the four
counties.

Some key findings:

I Urbanrural differences in the adoption of high speed Internet were previously attributed to the
demographics of rural communities, including age, education, and household income. The
research found that the precursors of broadband adoption were thegrktmmefits of high

speed Internet connections, the ability to experience those benefits for oneself, and a sense of
efficacy when using the Internet. These are factors amenable to comiivasety, self

development interventions that can close the braadiigap despite the challenging

demographics of rural communities.

I The Connect Kentucky program apparently closed digital divides between young and old and
better educated and less educated residents at the Kentucky site. There, the levels of broadband
adoption reached levels close to those found in urban areas. This offered further evidence that the
broadband gap may be closed through a combination of access to technology and targeted
community development efforts.

I Social uses of the Internet incsea the social support experienced by rural residents, leading
to higher levels of community satisfaction and attachment, and ultimately lower intentions to
relocate away from rural communities. However, the development of social connections and
interestdeyond local communities also increased intentions to relocate. Balancing these
contravening trends, perhaps with the development of local web content and a focus on local
social networks, is important to sustain rural populations.

I The broadband grangsovided by the Rural Utilities Service had observable effects in two of

the communities included in the study, in that the wireless broadband operations that were
funded served a substantial number of residents, including many in areas not reachetingy wir
carriers. The RUS grant was suspended in a third community. In a fourth, the grant went to a
local telco and it was not possible to separate the impact of the grant from the normal operations
of the provider. However, broadband adoption increasestaially in all four communities.



The grants also had indirect effects by hastening the entry of wireline broadband providers in
rural towns.

I All of the RUS grants included provisions for improved public access and the utilization of
broadband Inteet connections through libraries increased dramatically in all four counties. The
increases were from a very small base, so that less than ten percent of the broadband users took
advantage library access in the 2008 surveys andiftivs of those also hadome broadband
connections. Low income residents were especially likely to utilize high speed library
connections.

I Home broadband users were more likely thanusers to plan further education, a consistent
finding across all four sites. Interviewstiwlibrary patrons suggested that form of public access
is not suitable for online courses owing to limited hours of operation, short duration
appointments for library computers, and overcrowding. Improved broadband access for
educational purposes is thimsneed of further attention.



Closing the Rural Broadband Gap

Background and Overview

The Problem

The adoption of rural broadband services in the rural United States presents something of
a paradoxAt the time of the inception of this project broadbaddption lagged behind that in
urban areasven where access was availalfldeger, 2003; Bell, Reddy, and Rainie, 2004,
Schadelbauer, 2002; U.S. Department of Commerce, 2004; Horrigan & Murray, 2006
Education and incomeere significant factors when explaining househieladel urbanrural
differences in Internet adoption (Mills & Whitacre, 2003), suggesting that infrastructure
improvements alone may not be the answer to closing the-unbardigital divide.Beyond the
guestion of access to broadband is the issue of whether rural residents can use the technology
effectively to build rural communities or whether access to the online world will weaken the
fabric of rural life. From the vantage poirft2008, the 94 percent of U.S. schools with Internet
access use almost exclusively broadband connections, but residdrassly broadband in rural
areas continues to |l ag the availability in me
third of households in rural America cannot subscribe to broadband Internet services at any
priceo (2), while Horrigan (2008) cites the P
percent of rural households do not purchase broadband because the servicis siotply
availabl e. Californiads Broadband Task Force
broadband availability in more rural regions and estimates that about one and a half million

people in the state do not have access to the service.



The pubic sector stands ready to subsidize rural broadband access through the Rural

Utilities Service (Pittman, 2002), but how will these investments improve rural life?
Potential Benefits of Rural Broadband

Economic Benefits

The impact of broadband development on rural America is potentialigdahing.
Information technology may help rural areas make the transition to an inforrhased
economy and so reverse the decline in nonmetropolitan employment (Hudson & Par®gr, 199
link rural employers to the global information economy (OTA, 1991; Dillman, 1991), and
preserve the rural middle class (Stauber, 2@@H)provide broad social goods (Atkinson, 2007;
Peha, 2008) There is evidence of a reciprocal relationship betwetsinet usage on the job and
Internet access in the home (Hollifield & Donnermeyer, 2003). Reliable broadband connections
could allow rural residents to hold down jobs with urban enterprises while they continue to
reside in rural communities, creating neaonomic opportunities that can reduce-migration
(Speare, Kobrin & Kinckade, 1982). In a global economy, the emphasis in rural economic
devel opment must shift from Asmokestack chasi
telecommunications indistructure is an important element of that strategy (Drabenstott, Novack,
& Abraham, 2003)Broad and positive economic benefits are noted in Gillet et al. (2006) as well
as Crandall et al. (2007)f the payoff for information infrastructure developmenindeed
greater in rural areas than in urban ones as some have argued (Parker, 2000), then the
deployment of rural broadband might neutralize the basic disadvantages of rural location:
distance and small market sir@vestments in rural telecommunicat®are related to economic

development, although the effects take several years to manifest themselves (Cronin, Parker,



Colleran & Gold, 1993)Others haveargued that access to broadband is imperative to sustain
rural America (Malone, 2004; Ruiz, 2004).

There was preliminary evidence from the first phase of the present project that the
Internet fosters social interactions that increase attachment to rural communities and reduce out
migration (Gregg, LaRose, Strover & Straubhaar, 2007). Broadband Inteape&tinance
economic opportunities in rural areas by stimulating the development of home businesses
(LaRose, Gregg, Strover et al., 2006).

Social Benefits

Broadband development may produce social benefits as well as economic ones. Rural
broadband networksoald improve some of the conditions of rural life that lead to depopulation
and despair (Kellogg Foundation, 2001), including access to health care and education (Jenkins,
2003). As of 2008, approximately 25 states use telemedicine networks to supplealearia
long distance health care delivery, and under its universal service authority the FCC authorized
over $400 million to a Rural Health Care Pilot Program to build state and regional telemedicine
networks (Universal Service Fund, August 15, 2008)ore recent study, broadband access was
more related to taking online classes for credit in rural areas than in urban and suburban locations
(Horrigan & Murray, 2006).Expanded educational and entertainment opportunities might stem
the outmigration of young rural residents and attract new residents and enterprises from urban
areas. Improved intraommunity communication might increase group membership and
attachment and lower migration intentions (Fernandez & Dillman, 9&9nan & Ettema,
2007;Speareet al., 1982). Comparing broadband users with basiagialsers (Pew Research,

2003), the former use the Internet more for news, work, entertainment, and group participation,



so broadband access might improve social and economic conditions beyonddbielable
with basic Internet access.

Other research suggests limited effects. An evaluation of rural telecommunications
projects (Hollifield et al., 2000) showed slight improvements in basic Internet usage and attitudes
towards technology as the resoftcommunity development interventions. However, expected
effects on the perceived importance of new technologies for familybeelh and satisfaction
with the state of telecommunications development were not found. And, no relationship between
Internetusage and measures of overall community satisfaction or community attachment was
observed (Hollifield & Donnermeyer, 2003). Prior research suggests mediating factors that may
explain null and conflicting results such as these. The availability of logakg@icapital, the
guality of social networks, and the openness of community boundaries (Flora & Flora, 1993),
individuatlevel perceptions of the benefits of new technologies (Rogers, 1995), collective
efficacy (Flora, 2003), and prior adoption of highiténnovations (LaRose & Mettler, 1989) are
potential moderating factors.

In tracing the impacts broadband services in rural communities, we should look beyond
conventional measures of economic growth. DeJong and Fawcett (1981) identified a variety of
factors affecting migration. Wealth goalsncluding personal income and access to public
benefits- are supplemented by status goals stemming from obtaining a good education and being
respected in the community; comfort goals from having leisure time;latiorugoals such as
fun and exciting activities, meeting new people and keeping busy; autonomy goals (being
economically independent); affiliation goals (having friends, being part of a community); and
morality goals (living in a favorable moral climaexposing children to good influences). Retail

options may also affect migration (Ayres, Leistritz & Stone, 1992). Advanced



telecommunications can improve rural health care, education, library resources, employment
opportunities, social linkages, and goweent services (Hales, Gieske & Vargalsanes, 2000;
Schreck & Hipple, 2000; Leistritz, Allen, Johnson, Olsen & Sell, 1997; Hipple & Ramsey, 2000;
Abbott & Gregg, 2000).

Dimensions of social welbbeing (Smith, Krannich, & Hunter, 2001) such as perceived
social integration might increase as a result of richer Intdvaséd interactions within local
communities, while community satisfaction could increase by virtue of improved access to
entertainment, education and public services. Indicators of sociab@ialy, or social capital,
are related to the success of collective rural communitydeeilopment efforts (Flora, Sharp,
Newlong & Flora, 1997) and two key aspects of social capital, an unbiased source of local news
and linkages to other communities gimi improve through effective utilization of broadband
networks.

The Possible Downsidef Rural Broadband Development

The potential negative consequences of broadband development must also be considered.
Anecdotally, computers placed in rural librarigsthe Gates Foundation (Egan, 2002) may have
encouraged outmigration: library patrons found city jobs online and then moved away. Rural
shoppers might establish new commercial relationships to the detriment of rural suppliers, rural
employers might be abte tap urban residents for specialized skills instead of developing them
in the | ocal economy, and the quality of dAvir
inferior (Rowley & Porterfield, 1993). Business productivity gains could mean reduced
employment (Read & Youtie, 1996).

Psychological welbeing may be negatively affected by Internet usage in the short run, a

phenomenon called the Internet paradox (Kraut et al., 1998). In an urban study, heavy Internet



use was associated with declining commitntie t o | i ving i n oneds | ocal

knowledgeable about that area (Kraut et al., 2002). Broadband communication might strengthen
relationships with distant acquaintances at the expense of local ties or reduce local cooperation
and trustAnd, the introduction of broadband technology may further widen the information gap
between rich and poor (cf. Ettema, 1984).
The Rural Broadband Gap

Recognizing the potential, there has been a concerted effort to improve rural broadband
access by depjang both wireless and wireline technologies (Pigg & Crank, 2005) through the
Community Connect and Broadband Access programs funded by the U.S. Department of
Agriculture. There is conflicting evidence regarding whether rural areas lag behind urban ones in
broadband access after adjusting for demographic variables. One study found that rural
broadband access lagged, with fiarm rural areas served by independent telephone companies
the least likely to have access (Prieger, 2003). However, a GAO studyaedthere was no
urbanrural difference after controlling for demographic variables (GAO, 2006).

Certainly, rural broadband development faces challenges. Part of problem is economic.
Companies tend to focus their investments in urban areas whererthbighaincome
consumers and high residential densities that maximize profits (Schmandt, Williams, Wilson et.
al, 1991; Venkatachalam & McDowell, 2002; GAO, 2006). Providers must expect a high rate of
adoption before they invest (Hollifield & Donnermey2003). And while telecommunications
infrastructure investment improves community economic development (Parker, Hudson,
Dillman, Strover & Williams, 1995; Egan & Wildman, 1992), the case has not yet been made for
broadband Internet accdsas some evidendrit requires additional study and context

specificity (Crandall et al, 2006; Gillet et £2007)



Where broadband service is available, rural residents have significantly fewer
competititve choices (Strover, 2003). Atdp viable forms of broadbandeess in urban areas,
cable modems and digital subscriber lines (DSL), are unlikely to reach beyond the boundaries of
central office dialing service areas in villages and towns (Glass, 2001; Glass, Chang &
Petukhova, 2003). While the technology existswercome the range limitations of DSL outside
of local service areas, the costs of doing abseveral thousand dollars per Bnare
considerable (Glass, Talluto & Babb, 2003).
Service Providers (ISP#) Internet backbone networks raise the cost of rural broadband service
to levels well above those of urban areas (Glass, Talluto & Babb, 2003). Clearly, rural residents
will have to find compelling reasons to subscribe to broadband service to mak#ipwos and
to yield the necessary economies of scale for rural broadband providers.

As a result, only 24 percent of rural adults living outside of Metropolitan Statistical Areas
(MSAs), compared to 39 percent of urban and suburban adults in MSAs hddadanternet
in their homes (Horrigan & Murray, 2006). The U.S. Department of Commerce (2004) found
that of those who use the Internet, residents of rural areas (defined as places with less than 2,500
inhabitants) were less likely to adopt broadband tivdan ones. How then can the apparent
paradox of rural broadband adoption be explained: Why is rural broadband adoption so slow
given the benefits it would seem to have for rural communities and rural residents?

Closing the Rural Broadband Gap

There areseveral possible explanations for the gap, the most obvious one being a lack of
access to broadband service where one lives. Present policies address that issue, offering public
access to those who may not have home access (in the caRate) @and extating network

coverage to unserved areas (in the case of the Broadband Access and Community Connect
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programs). Based on year 2007 filingd=6¥C Form 477hat required carriers to identify zip

codes in which broadband access is available, 99 percentzgs eddes have broadband service
providers in them (FCC, 2008). However, there are still gaps in coverage, mostly in sparsely
populated areas west of the Mississippi and east of the Sierra Nevada mountain range (Grubesic,
2006) and the zip code data magstically overestimate accessibility by home users (GAO,

2006).

However, if one believes that broadband access is not available, even when it is, one is
naturally unlikely to adopt itAs noted aboveural residents are more likely to believe that they
do not have access than those living in urban or suburban areas (HorriggnH2@@ever, the
urbanrural gap in broadband adoption cannot be explained by that difference

Other limiting factors have been suggested. The adoption of complex technology can be
problematic for those living in areas resistant to constantesediwal (DelLong, et al., 2003;

Bell, et al., 2004). Aack of relevant content (Wilhel, 2003), low adoption rates in the
workplace (Hollifeld & Donnermeyer, 2003), and the affordability of broadband in rural
communities (Foros & Kind, 2003) might also limit adoptiBecause benefits are subjective,
people can reject an innovation incotesnt with their norms even if the innovation offers
advantages (Kwak, Skoric, Williams et al., 2004).

Geographic differences might be explained away as demographic differences between
rural and more urbanized areas (eBgll et al., 2004Mills & Whitacre, 2003; Horrigan &

Murray, 2006; GAO, 2006). For example, a Government Accounting Office study found that
there was no difference between rural and urban areas after controlling statistidadiysehold
income, educatigrand age (GAO, 2006). The obus, if unstated, implication of such findings

is that there is nothing to be done: rural residents are simply not the sorts of people who want or
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need broadband service. Or, alternatively, the intractable problems of rural poverty, outmigration
of the young, and limited educational access need to be solved to stimulate broadband adoption.
For example, in the Pew survey, price was the primary response given to the question why
people did not upgrade to broadband services (Horrigan, 2008).

However, while deragraphic variables play an important role in the adoption of basic
Internet service in rural communities, their influence on the further adoption of broadband
service is rather weak (Gregg, LaRose, Strover et al., 2006). And, if rural broadband is to be at
least a partial solution to rural problems demographic explanations of adoption have a circular
reasoning flaw: the Internet cannot solve enduring rural problems until the very same enduring
problems that also inhibit Internet adoption are overcome.rilinatbroadband users access
online education more than urban broadband users (Horrigan & Murray, 2006) is illustrative of
this paradox: broadband use could improve levels of educational attainment that in turn will lead
to more broadband adoption accoglin the demographic argument. But how to improve
educational attainment without first improving educational access through broadband adoption?

Another view is thatite regional density of home Internet use explains almost the entire
gap betweenInterhe adopti on in urban and rur al areas
externalitieso (Mills & Whitacre, 2003), so
adoption process. Are the barriers to adoption purely economic? A consequence of low adoption
rates in the rural workplace (cf. Hollifield & Donnermeyer, 2003)? A lack of relevant content

(Wilhelm, 2003)? A critical mass issue (cf. Korsching, Hipple & Abbott, 2000)?
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Objectives

Research Questions

The presenprojectattempts to understand the casiaed effects of theural broadband
gap and to evaluate the possibility of closing the gap through public infrastructure investment
An assessment of the consequences of such investments is essential for the formulation of sound
public policy. Thepresen r esearch took advantage of a fAnat
impact of rural broadband grants made by the Rural Utilities Service on rural households over a
threeyear period, 2002008.Accordingly, the proposed reseambaluatedhe social impactef
t he Rur al Utilities Ser vi cefowcobntes:ddrdnLoudty,t e c h n
Michigary Pike County, Kentucky; Zapata Countigxas andZavala County, Texas. Two basic
guestions were addressed:

Question 1: What impact did RUS grahtsve on rural broadband adoption?

Question 2: What impact did broadband adoption have on rural households and rural
residents?

Question 3: What are the barriers to broadband adoption and use?

Serendipitously, the first wave of the survey coincided wighinitiation of Connect
Kentucky, a wellknown effort in that state to stimulate the adoption and effective utilization of
Internet technology. Connect Kentucky has since become a model for a national effort, Connect
America, which aims to extent Intetreccess to rural residents throughout the United States. A
comparison of the 2008 Kentucky results with those from 2005 and with three other counties

receiving RUS grants provides information about the impact of that effort as well.
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Conceptual Model

Prior efforts to study the impacts of rural infrastructure development focused on
communitylevel data, while an equally important foafsural broadband development
(Pittman, 2002) is individual adoption. Prior research failed to trace the path fromaluradli
adoption, to usage, to impacts on individual residents, to community outcomes in a consistent
fashion. Indeed, these issues have been confined to disparate fields of study, including Diffusion
of Innovation (e.g. LaRose & Mettler, 1989; Rogers,3Fremkumar, 2000), rural sociology
(Korsching, Hipple & Abbott, 2000), economics (Lentz & Oden, 2patjithe Digital Divide
(Hoffman & Novak, 1998; van Dijk, 2005).

Thus, a further objective of the project was to buiidadel of the relationship between
community development and broadband adoptibime hypothesized relationships among
variables are illustrated in Figurel. Timedel incorporatethe classical model of innovation
diffusion (Rogers, 2003) and soci@gniive theories of diffusion (Bandura, 1994) and Internet

usage (LaRose and Eastin, 2Q@Bscribed further in a later section

Figure 1 Broadband Adoption and Community Outcomes

Expected BB -
Outcomes Community
attachment
A
Migration
Intentions
Perceived
Internet Self BB Usage »| Social Support
Efficacy > g
BB Adoption \J—
Intentions Community
satisfaction > Community
/ Participation
Internet Sel Collective /
Regulation Efficacy
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Research Methods

Participants
In year 1 (2005), a mail or personal interview survey was completed by 1592 heads of household
residing in four rural counties in Kentucky, Michigan, and Texas. In year 2 (2008), a mail or
personal interview survey was completed by 1532 heads of housebinlohg in the same four
counties. The respondents generally reflected typical rural residents (cf. Bell et al., 2004).
Procedure
The residents of the two counties in Kentucky and Michigan were recruited through mail
survey solicitations addressedheads of household during the spring of 2005 and the spring of
2008. The Tailored Design Method mail survey methodology (Dillman, 2000) was followed to
conduct the community surveys. A random sample of residential addresses in the target counties
was oltained from a commercial mailing list vendor. A joratification letter printed on the
|l etterhead of the participating university fr
days this was followed by a questionnaire booklet with a cover tettaniversity stationary, a
seltaddressed stamped envelope and-ae2 incentive. Those who did not respond were sent
a follow-up post card, and after a replacement questionnaire sent via certified mail.
Seltadministered mail surveys comparabléhtose administered in Michigan and
Kentucky were conducted in Zapata and Zavala Counties in Texas between May and June 2005.
Because commercially available address lists for Zapata County contained fewer than necessary
number of household addresses, waaased the sample size by distributing surveys directly to
households. A geographic cluster sampling was used to select households for direct distribution,
by assigning the countyds census bl ocks into

cluster)and randomly selecting 25 clusters as the final sample. Neither the mail nor direct
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distribution surveys achieved satisfactory response rates (5.5% in Zapata and 10.6% in Zavala).
To compensate for the low response rates, trained bilingual interviesvetsated doeto-door
surveys for nosresponding households between July and November 2008. The final response
rates were 20.9% in Zapata, and 23.1% in Zavala.

The second survey in Texas counties (December 200&y 2008) collected all cases
through doo-to-door interviews. In each county, 1200 households were selected though a
geographic cluster sampling (approximately 40 households in each t@®oskisluster).

Trained, bilingual interviews conducted personal interviews. After making three attempts to
contact each household in the sample, we collected 412 valid cases in Zapata (34.3% response
rate), and 386 valid cases in Zavala (32.1% response rate).

Individual county response rates ranged betvwadén and 58%.

Operational measures

The dependentariable, broadband intentions, was based on aifenr additive scafeof
future plans regarding the use of broadband Internet in the home. The validity of behavioral
intentions as predictors of future behavior is well established (Ajzen, 1985). Insenitre
rated on a sevepoint scale ranging from the very likely (scored as seven) to the very unlikely
(scored as one).

To operationalize sociognitive variables, concepts were rated goiht scales
ranging from strongly agree (scored 7) to stigmtisagree (scored 1) and negatively worded
items were reflected. The responses to niidtn indices were averaged across the number of
items. Missing data were replaced by mean values. Expected outcomes of broadband usage
were a 13tem® index. Five hternet sekefficacy item& were drawn from previous work (Eastin

& LaRose, 2000). Observational learnfhand enactive learnifigvere singleitem measures
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also assessed on Likaype agreedisagree scales. The amount of Internet experience was the
time, in months, since the respondent first used the Internetullers were assigned a value of
zero.

Relocation Intentions were assessed (after Ajzen, 1985) through two behavioral
intentions iIitems relating to i ncoumtgandlomes t o mo
state, evaluated on a seveoint scale ranging from very likely (scored as 7) to very unlikely
(scored as 1). Community Attachment consisted of four lityge items from Fernandez and
Dillman (1979) that were rated on a seygmint scée ranging from strongly agree (7) to strongly
disagree (1).Community membership was measured by a singleit&woonomic intentions
consisted of a three liketype itemghat were rated on a sevpnint scale ranging fromer
likely (7) tovery unlikdy (1).°

Four likerttype social support iterffsrelating to social support obtained from friends
were drawn from Zimet (1988). Following prior Internet research (LaRose, 2004), social
outcome expectations (provide help to others and get support from others) were operationalized
on the same sevaiointlikelihood scales used for behavioral intentions. Online Social Self
efficacy was comprised of three likdrty pe 1t ems t hat measured confi
ability to obtain social support onlitle Collective selfefficacy consisted of three liketype
itemsthat were rated on a sevpnint scale ranging from strongly agree (7) to strongly disagree
(1) The extraversion measure consisted of 6 ite
Introversion scale that were presented as spoant agreedisagee items. Internet usage was a
composite variable constructed by adding the log (value +1) transform of the number of minutes

spent on the Internet in the typical weekday to the corresponding measure for weekend days.
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Respondents also were asked togath the year of their birth and that date was
subtracted from the year of the survey to assess age. The years of education completed,
excluding kindergarten, were recorded for education. Income was broken down into mutually
exclusive categories: under $200 (scored as 1), $10,0(%19,999, $20,00(634,999, $35,000
$49,999, $50,000674,999, $75,000699,999, and $100,000 or more (scored as 7). Gender was
coded 1 for female and 2 for male. The ethnicity of the sample varied primarily by site. The
Kentucky am Michigan counties were essentially all white, while there were significant
Hispanic populations in the two Texas counties. Accordingly, ethnicity was coded 1 if Hispanic
and O if not.

The Internet status of respondents was defined in relationshigitatinrent usage of
dial-up and broadband Internet connections, regardless of the location at which the use occurred.
Thus those who used broadband outside the home and hang di@atviced or no Internet
service at af in their homes were classified laadband users. Those who indicated neither
current dialup nor broadband usage were classified asusens.

Data Analysis

Data analysis was performed using SPSS version 16.0. Analysis of covariance was used
to examine differences between survey years, between communities, and across Internet user
categories.

Preliminary analyses revealed that many primary outcome vasialgie related to age
and education. Thus, differences in the age and education composition of theleaeinty
samples between the two years of the survey were a potential confound. Furthermore -it is well
established that age and education are alsondigiznts of the adoption of new technologies

(e.g., Rogers, 1995) and the Internet in particular (van Dijk, 2005). Household income also
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suggested itself as a moderating variable. However, education and household income exhibited
similar patterns of reteonships with outcome variables and were moderately well correlated

with one another (r = .479). There was considerably more missing data associated with
household income in with years of education, making education the preferred covariate.

Differencesamong norinternet users, dialp Internet users, and broadband users might
also reflect these basic demographic differengesordingly, age and education were
introduced as covariates to control for demographic differences between years and between
Internet adopter categories. The analysis strategy was to examineelaed differences and
differences between adopter categories after correcting for these two covariates to examine
indications of the effects of broadband deployment in the four contiesisurveyed.

Interactions between the year of the survey and Internet adopter categories were deemed to be
those most likely to be the effect of broadband development. For example;ralated change

in community attachment that was more or less @guoned among broadband users than non
users might indicate a possible effect of broadband development. Simple year over year
changes in outcome variables might also be attributable to broadband development, but
demanded interpretation in light of commiyninterviews that suggested rival alternative
explanations.

The multivariate model of community impacts was analyzed with Amos version 16.0. To
condition the data for these analyses, missing data were replaced with the mean values. The
overall model vas split into two parts, the first predicting broadband adoption and the second
examining broadband adoption as a cause of community outcomes. Prior analysis of the first
wave survey results was used to further develop these models (LaRose et al.r@gg&t@al.,

2006). This analysis is described furtirethe sections below.
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Results

Community Case Studies
Huron County, Ml

County Description

Huron County is |l ocated at the tip of the
Peninsula. Compared tbe rest of the State of Michigan, the Huron County population is less
racially diverse (96% versus 81% White), poorer (median household income of $37,000 versus
$44,000), older (20% aged 65 or older compared to 13%), and less educated (78% versus 83%
high school graduates). Slightly fewer Huron County residents are below the poverty line
compared to the statewide average (12% versus.Il3%)2006 population estimate was 34,

143. This figure represented a population decline of 5.4% since the 2000 €ensus.

Historically, Huron County was originally settled and developed around the lumber
industry and the name of the county seat, Bad Axe, is a reminder of that era. Forestry gave way
to agriculture which in turn was replaced by automebéetered manufactung as the dominant
economic activig. In 2006, farm employment accounted for 9% of the total, government 10%,
retail 12%, and manufacturing 15%Manufacturing employment is in lorigrm decline while
healthcare and social assistance occupations arénsiiry

During the interval between the 2086d2008 surveys Huron County faced significant
economic and quality of life challenges. The county wasdgeciallyhard by the overall
decline in the Michigan economy and in the automotive sector in gdarticAis of September,

2008, the unemployment rate was $%his represented an increase of 50% over the fall, 2005,
unemployment level. The most significant new development during the/éaunmperiod was the

completion of a wind farm facility by John DreeWind Energy, which added few permanent
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employees, however. A persistent environmental problem has been thagoiitituman and
bovine fecal matter, r e Laka Hurerdhorelioethdt bocdars they a s
county on three side$
Economic development sources in the county identified the-temg loss of
manufacturing jobs, the consolidation of agricultural enterprises, and the need to stabilize the
county's economic base as key c¢hal | gionghats . Th
it is not a tourist area are further concerns. Concrete highways rather than information highways
perhaps pose the greater need. There are no interstate highway system arteries serving the county
and, as |l ocal r esi dthewagto arawhereBroddlandservicest y fii s n'
including fixed wireless, are widely available but local businesses and local residents,
particularlyt h e ¢ o u nsenodcitizensahawe not learned to use them to full advantage.
The characterand workethi of t he | ocal popul ace are the co
Therewere few notable examples lafcal Internet utilization beyond the local newspaper
and school districts. There are opportunities for ssale entrepreneurial activities online such
as an upsale tourist goods store in Port Austin that sells more online than in its store location.
Local beach towns, including Caseville, Port Hope, and Port Austin, have webcams so Internet

users can see views of the beaches.

Huron County Broadband Services

The three main local wireless Internet providers in Huron County are Air Advantage,
SpeedNet LLC, and AVCI. Previously, eChoice offered a fourth option for residents, but in
September of 2005, SpeedNet LLC acquired eChoice. Air Advantage is the Ritkgnad

provides highspeed wireless Internet access to residents across Huron County. It used a

21



$219,000 RUS grant to extend service to the communities of Port Hope and Unionville. Larger
towns such as Bad Axe, Port Hope, Sebewaing, and Harbor Beambvared, but there are
areas between cities that do not have service. SpeedNet offers less coverage. The southwestern
part of Huron County, extending east to just short of the coastline, is covered by SpeedNet, but
the northern third of the county, aglas the eastern coast, does not have SpeedNet coverage.
AVCI covers all portions of the countgt leasticcording to its coverage map.

Each company has a variety of service options. Air Advantage charges a flat rate of $38
per month for residentialireless service, with a $100 otime setup fee. Business wireless
service costs $55 per month, andthessgt f ee is $150. SpeedNet 6s s
month for Internet access, with a $$P00 activation fee and the option for amlts suctas
monthly modem rental ($7 per month), and additional email addresses or webspace for $4.95 per
month. Commercial service starts at $49.95 per month. AVCI offers several residential
packages. The basic package costs $34.95 per month, with up to @ é6mvtection. Up to 1
Meg costs $44.95 per month. Business plans start at 1 Meg connection for $49.95 per month,

available for both DSL and wireless packages. The Business Plus plan and the Premium

Business Plan are DSL only and cost $69.95 and $99@eth, respectively (See Table 1).
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Table 1. Local Provider Broadband Services in Huron County

Air Advantage AVCI SpeedNet
Basic Home $38 $34.95%$44.95 $34.95
Home SetUp Fees  $100 $100$300 $50-$200
Basic Business $55 $49.95$99 $49.95
Business Setlp $150 $100$300 $50-$200

Comcast Cable began offering broadband Internet service in the towns of Bad Axe,
Elkton, Ubly, Gagetown, and Sebewaing in fall of 2005, after the time of the first survey wave.
Introductory rates for broadbandlt er net service start at $19. 95
deals of phone, cable and broadband Internet service for under $100 perQeoidiny Tel
offers broadband cable service in the towns of Kinde, Harbor Beach, Port Hope, and Port Austin.
It advertses 256K service for $31.20 per month and 1.5M service at $41.20. AT&T offers
Digital Subscriber Lines beginning at $14.99 per month for 368K service.

Results of the 2008 survey indicated that cable oper@mrscast and CenturyTead
accounted for mchof the increase in broadband connectionduron County over 2005
eChoice/Speednet had lost market share, apparently to new broadband cable and DSL options.
The RUS grant recipient Air Advantage was therth leading provider after Comcast 2008,
with a market share about equal to that it had in 2008y one satellite Internet connection was

reported in 2008 (Hughesnet).

23



Table 2 Residenti al Broadband Providersodéd Mar k

Company 2005 2008
Air Advantage 15.9 14.2
AVCI 19.5 19.6
AT&T - 11.9
CenturyTel 4.9 8.9

Comcast - 17.3
eChoice/Speednet 43.9 21.4
Other 15.9 6.5

Note: Based on home broadband users.

Public Internet Accessin Huron County

Local campgrounds have wireless hotspots for public access. The Huron Economic
Development Corporation developed the project with the parks, using a $25,000 grant from the
AT&T Foundation. Most of the local libraries in the county offer Internet accessytine with
a library card. Port Hope has lifiernetconnections in a community center funded through the
RUS grant to Air Advantage. However, budget cuts have translated into restrictions on the hours
and days that library access is available.

Interviews with library patrons indicated that in some cases library access was being used
in place of home access, including instances in which home computers had been abandoned in
favor of library computers. Other patrons said they used library cors@ger supplement to

home computers for applications that their slower (or less secure) home connections did not
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support. For example, one interviewee had Internet access at home but because he lived so far
out oftown thatthe access was extremely slowdamreliable. He canceled his home service and
began using the Harbor Beach Library's Internet access instead. Other patrons used the library
computers as a supplement to home computers. For instance, one interviewee at the Bad Axe
Public Library was takig distance education courses and found that the speed of her home
connection was insufficient to access course content in a reasonable amount of time, so she came
to the library to do her schoolwork. Unfortunately, because the library is not always ngden (a
even when it is, computers are not always available), shedateglan very carefully. Most of
the regulars had certain favorite times to come in because traffic in the library was lower. Four
p.m. to close was one of the worst times to get onlireguse students from the local schools
usually came in then to either do homework or, in 2008, to use sites like MySpace and Facebook.
Although instant messaging is not allowed at most libraries, these sites were a good way to keep
in touch with friends anthmily, according to several interviewees.

Changes in Internet Usagen Huron County 20052008

Awareness of the Internet remained high across both waves of the study in Huron County
(See Table 2). Nintenths of those surveyed in both years said tlest lad heard of the
Internet. The percentage who said that they had ever used the Internet also remained constant
between years, at sev&nths of survey respondents. Those who said they currently used
Internet rose slightly, from 61% in 2005 to 67%2B08. The number of hours spent on the
Internet also rose slightly from an average of 1 3/4 hours in 2005 to slightly over two hours on
typical weekday in the later survey.

Awareness of higispeed Internet service increased significantly from 82% to (8&%

Table 2), while there was a significant decline in the perception thashiegd Internet was not
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available or individual respondents lived. The use of-Bjgged Internet connections more than
doubled over four years, from 22% of the householdgesed in 2005 to 48% in 2008. The
percentage who used higpeed Internet at home also more than doubled, from 17% to 39%.
Intentions to have broadband service in the home also increased significantly. The average
number of years of experience with higjpeed Internet also increased, nearly doubling across
the two survey periods, with nearly half (46%) of broadband users reporting that they adopted
the technology after the time of the 2005 survey. Broadband access outside the home also
increased signifiantly, notably at work and in local schools and public libraries. However, the
latter increase was over a very low base rate (.3%) at the time of the 2005 research. Overall,
home and work Internet connections were the primary sources of broadbandratress

County during both years of the study. These results were generally unaffected by demographic
differences in the sample between years. The only exception was that the difference in current

Internet use reaeld significance after controlling forge and education.
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Table 3. Closing the Huron County Broadband Gap 20052008

Survey Year

2005 2008
Have you ever heard of the Internet? Yes 368 364

91.1% 89.0%
Have you ever used the Internet in youYes 285 288
life? 70.7%  70.4%
Do youcurrently use the Internet? Yes 245 275

60.8% 67.2%
The number of hours spent online on aMean<1.76 2.09

typical weekday

Have you ever heailYes 264 265
82.0% 91.4%
High speed Internet is not available whMeans3.36 2.82

| live*
Do you currently use a high speed Yes 90 196
Internet connection?** 22.3% 47.9%
The number of years on high speed Means<1.65 3.11
Internet**
Use high speed Interneat Home** Yes 67 154
16.9% 39.3%
Use high speed Interneat School* Yes 4 15
1.0% 3.8%
Use high speed Interneait Work** Yes 39 79
9.8% 20.2%
Use high speed Interneat Public 1 15
Library** Yes

0.3% 3.8%

In the next year | will have high speed Means3.45 3.96
Internet at home*

Adopted broadband after 2005 Yes na 84
na 46.4%

* Significant at the .05 level* Significant at the .001 level
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Changes inHuron County Community Outcomes

The results of prpost analyses of changes in community outcomes are shown in Table
3. After adjusting for the age and education of the respondents there were no differences in
community attachment, perceived social support, or relocation intentionshetiaeen years or
across Internet adopter categories (i.e., those with no Internetipdaadly, or broadband).

Both collective efficacy and community satisfaction declined significantly between the
two years. However, there was no interaction witkrinet status, suggesting that these were
general community trends unaffected by the further deployment of broadband Internet in Huron
County between 2005 and 2008. Rather, it is likely that these declines were the result of a
worsening local economy araeh inability to solve an intractable environmental problem
afflicting the area.

Intentions to engage in further of education were higher among Internet users than among
nonusers and highest of all among broadband adopters. Since age and educatiomnobeel co
in these analyses this is a possible indication that broadband adoption stimulates interest in
furthering one's education. However, this relationship did not change between years so it is
unlikely that further broadband deployment had an effect.

Similarly, intentions to develop new employment optiaesehigher among broadband
users, followed by dialip userscompared to nofnternet users. In this case there was a
significant change between years but in a negative direction. ResponddiQs ine2e less
likely to say that they planned to form a home business or to seek telecommuting opportunities
while remaining in Huron County. However, this decline may be attributable to the worsening

economic condition of Huron County rather than broadbdevelopment.

28



A possible Internet effect was found on civic participatidhere was a significant
interaction effect between year and Internet status. At the time of the 2005 survey respondents
who did not use the Internet had higher levels of gpéimon in voluntary community activities
than those who used the Internet. However, this relationship reversed at the time of the 2008
survey when those using online connections increased their civic participation. This effect was
most notable for dialip users; however, while broadband users remained at essentially the same
level of voluntary participation in both years.

The community satisfaction index had several distinct components and although the
general trend across these dimensions was downwéatdron Countythey shared a distinctive
pattern of differences between Internet adopter categories (results not shown in table). At the
time of the pretest in 2005, those who did not use the Internet were generally more satisfied than
Internet usersbutthe satisfaction levels plunged for rosers morao than for Internet users by
2008. In the case of satisfaction with opportunities to participate in local government, the trend
lines crossed. In 2005 narsers were more satisfied than Internet usetts this dimension of
community life, but in 2008 they were less satisfied. Satisfaction with this aspect of community

life declined in all groups, but was less among-d@abnd broadband users.
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Table 4 Huron County Community Outcomes

2005 2008

Internet Status Internet Status F tests

None Dial Up Broadband None Dial Up Broadband Year [-Status Yr x-St
Attachment Mean 5232 5.066 5.107 5159 5.186 5.194 322 228 .603
Std. Error 122 116 147 137 162 102
CollectiveEfficacy Mean 5.800 5.789  5.622 5.379 5598 5.580 5.69* 476 1.607
Std. Error 104 .098 124 120 138 .087
Satisfaction Mean 4783 4384 4.379 4227 4108 4.214 15.188** 2.869 2.013
Std. Error .099 .088 111 118 130 077
Social Support Mean 5680 5.570 5.504 5,615 5.743 5.776 1.976 .010 1.355
Std. Error .105 .096 123 115 138 .087
Memberships Mean 2.140 1.800 1.828 1538 2127 1.872 .259 .252 3.404*
Std. Error 72 162 .209 193 .230 .148
Relocation Intentions Mee1.890  2.091  2.103 1.715 2219 2.138 .001 2.761 .529
Std. Error 141 131 170 163 .189 117
Economic Intentions Mea1.800 2.197  2.604 1456 1856  2.172 10.784** 13.169** .075
Std. Error 129 119 155 153 71 106
Education Intentions Mea1.663  2.349  2.876 1582 2.070 2.772 1.754 31.238** .273
Std. Error 132 124 .159 157 A77 110

* Significant at the .05 level ** Significant at the .001 level
Note: Analysis of covariance results. Means adjusted for age and education.



Pike County, KY

Pike County Description

Pike County, Kentucky, is located in te@stern coal field region of the state. It is the
largest county in Kentucky in terms of land area, and the furthest east, bordering West Virginia.
Pikeville, population appsomately 6,500, is the county seat and major trade and economic
center in the region. It has been recognized as one of the best small towns in Ahiérica
Pikeville cutthrough project is the secotargest land removal project in the western
hemispherésecond to the Panama Carfdl).

Approxi mately 98 percent of the countyos
residents are high school graduates, though
Nearly 23 percent of Pike County resiielive below the poverty line, compared to 16 percent
in other parts of Kentuckf. The county has seen a steady population decline since1980.
Historically coal mining has been the major industry and largest employer in the area, followed
by retail trale and educational servic&ike County also boasts large natural gas reserves.
Recently, however, mining has declined in importance while retail, education, and healthcare
have increased as important employers in the county.

Pike County Broadband Servces

The RUS grantee in Pike county was Southeast Telephone, Inc. (Setel), located in the
town of Phelps. The $215,000 grant was a partnership among ARH Phelps Clinic, Good
Shepard Nursing Home, Majestic Family Resource Center, Majestic Grade Schqu, Phel
Ambulance Service, Phelps Area Technical Center, Phelps Army ROTC, Phelps Branch Library,
Phelps Elementary and High School, Family Resource Center, Volunteer Fire Department, and

the Presbyterian Health CenférSoutheast Telephone serves other conitiesrin Pike

31

P
f



County, including Pikeville. Setel offers a variety of services options to individual users,
primarily through service agents. Customers choose their Internet services based on the
telephone service package in which they have enrolleded?ior DSL range from
approximately $25 to $60 per month.

Gearheart Communications and AT&T also offer DSL services in Pike County.
Gearheart offers a variety of service options, includinguatonnections for as low as $8.95
per month. Gearheartsal offers cablénternet as does Suddenlink and InterMountain Cable,
packages beginning at $19.95 per month for residential customers. InterMountain Cable also
offers business packages beginning at $69.95 per month. InterMountain offero\kitie
(VolP) services for its residential and business customers. Hughes Net provides limited high
speed satellittnternetservices in Pike County with packages beginning at $60 per month.

Public Internet Access in Pike County

Wireless Internet is available public locations in Pike County as well. A number of
hotels in the area offer wireleBgernet some as a free service to guests, other charge a service
fee. Free wireleskiternetis also available in the public library, and one local church offees fre
wireless to the community.

Interviews with library patrons indicated that in many cases library access was being
used in place of home access. Patrons remarked that occasionally the computers were not
available because they were being used by othteos, but most of the time users were able to
access the library computers without too much wait. Library staff indicated that they had
increased the number of computers within the last year in order to increase the availability to

patrons and decreasee wait time.
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The library also offers a computer chemkt program to high school students in Pikeville.

Students can check out a laptop for home use, themdial t o t he | i braryds dat
Internetservices using a dialp connection.

One nnovative application dhternetservices by Southeast Telephone is offering free
wirelessinternetin the city park in Pikeville. While we did not see people in the park using the
wireless service, library patrons indicated they were aware of theesarnwichad seen people in
the park with laptop computers.

ConnectKentucky

A discussion of technology in Kentucky is not complete without acknowledging
Connect Kentucky, a nonprofit public/private p

growth oftechnology in support of community and economic development, improved healthcare,

enhanced educati on, an?iComecstkentueky is eftertheld/up asgpo v e r n

model for expanding broadband nationally.

In Pike County, the ConnectKentuckysassment team worked with county officials to
develop a strategic plan for increasing the use of technology in the community. The strategic
plan includes development iacal governmentusiness and industriK-12 educationhigher
education healthcarelibraries agriculture tourism, recreation & parkand @mmunitybased
organization$® Theprojectleaders in Pike Coungjevelodinitiatives to increase the
competitivenessf Pike County through the expansion of broadband availability and the

incresed usage afomputers and broadbanelated applicationsThe assessment team found

that approximately 75 percent of Pike County residents had easy access to broadband resources.

However, for those living outside the larger communities, broadband wasless available.

This continues to be a goal for the telecommunications team in Pike County.
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Specific goals for telecommunications development in Pike County in€lude:

e implementing technical applications that will increase usage, cotefat, and
adopion of technology in the delivery of healthcare services (telemedicine) in
Eastern Kentucky.

¢ Facilitate economic growth in Pike County through the formation of a
collaborativepartnership between schools, business and community members
with the primaryobjectiveto increase the technology comfort level of the
community and to implement new amhovative technology solutions for area
businesses.

e Organization, promotion and delivery of technology education and awareness to

the entire community of Pike Coty.

Changes in Internet Usage in Pike County2003008

Awareness of the Internet was high (95% of respondents) during both waves of the study
in Pike County (se@able5). The percentage of those who said they had ever used the Internet
increased sigficantly between 2005 and 2008, from 73% to nearly 82%. Furthermore, those
who said they currently use thaernetincreasd significantly during the course of the study,
from 65 to 75%. The number of hours spent on the Internet also rose slightly.

Awareness of higspeed Internet service was highth yearshowever, use of high
speed Internet increased significantlyring the studyfrom 23% to 56%. This was due in large
part to more widespread availability of higispeed Internah 2008 Furtrermore, the number of
people who said they had higpeednternetat home tripled, from 15% to nearly 50% in 2008.

The majority of Pike County residergubscribe to higispeed Internet from Southeast
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Telephone, the RUS grantee, or through a chitégnetprovider.The number of people who

used highspeednternetat work more than doubled during the study period as well.
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Table 5. Closing the Pike County Broadband Gap 2002008

Survey Year

2005 2008
Have you ever heard of the Internet? Yes 317 312

95.2% 95.7%
Have you ever used the Internet in youYes 243 265
life> 73.2% 81.5%
Do you currently use the Internet?** Yes 216 247

65.1% 75.8%
Hours spent online on a typical weekd:éMeans2.06 2.40

Have you ever heard of highp e e d éYes 220 240
84.6% 85.4%
High speed Internet is not available whMeans3.26 2.57

| live*
Do you currently use a high speed Yes 77 184
Internet connection?** 23.1% 56.4%
The number of years on high speed Means<2.05 2.73
Internet*
Use high speed Interneat Home** Yes °1 151
15.6% 47.0%
Use high speed Interneat School Yes 12
2.1% 3.7%
Use high speed Interneait Work** Yes 33 76
10.1% 23.7%
Use high speed Interneat Public 4 22
Library** Yes

1.2% 6.9%

In the next year | will have high speed Means3.36 4.77
Internet at home**

Adopted broadband after 2005 Yes na 92
na 63.4%

* Significant at the .05 level* Significant at the .001 level
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Changes in Community Outcomes in Pike County20052008

Table 6 summarizes changes in community outcomes in Pike County during the study.
After adjusting for the age and education of the respondents, there were no differences in
perceived social support, community memberships, or relocation intewrtisher between years
or across Internet adopter categories (i.e., those with no Internaipdaly, or broadband).

Both community attachment and collective efficacy declined significantly between year 1
and year 2. However, there was no interactigah Wmternet status, suggesting that this was a
general community trend unaffected by the further deployment of broadband Internet in Pike
County between 2005 and 2008. Community attachment can in part be explained by the
population decline in Pike Countyresidents may feel limited attachment to a community they
are hoping to leave.

Interestingly, community satisfaction was not significantly related to year, but it was
significant across adopter categories. Forusers and dialp users, communityatisfaction
declined during the study period. Broadband ysewevershowed an increase in satisfaction
during the study period. It is possible that broadband users are more satisfied with their
community because of strides in broadband deploymarticplarly the wireless options in
Pikeville, the largest community in the county and the county seat.

Intentions to engage in further of education were statistically significant across user
categories and were higher among Internet users than amorger®and highest of all among
broadband adopters. Since age and education were controlled in these analyses this is a possible
indication that broadband adoption stimulates interest in furthering one's education. However,

this relationship did not changegnificantly between years so it is unlikely that further
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broadband deployment had an effect. Interestingly, however, education intentions increased for
non users and broadband users during the study, but declined for dial up Internet users.

Similarly, intentions to develop new employment options were higher among broadband
users, followed by dialip users, compared to némternet users. Again, Internet user status
proved to be statistically significant while year did not. Interestingly, though ihotes
significant finding, economic intentions declined in all three user catego