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The World Wide Web has become essential to ouslivgut many individuals continue
to have sporadic or nonexistent access even ifliheg fairly positive attitudes towards
technology in general. National level results aadie that age, education, race and
income are all important determinants in interrse (US Dept. of Commerce 2002).
Teenagers are almost twice as likely as those ayes0 to use the Internet, high income
families are about two and a half times more likelyise the Internet compared to very
low income families, the highly educated are neartytimes more likely than those
without a high school degree, and whites and Asiansutstrip Internet use among
blacks and Latinos.

Yet such top level percentages hide a dynamicishfar more complex and
multicollinear. Like any other commodity, Interragtcess is something that can be
purchased. It is also something often availabtbeivorkplace. Yet Internet access has
yet to reach saturation levels among all segmdrttsegpopulation. It requires

familiarity and a positive attitude towards thehealogy.

Current research indicates that race and poveatylole in conditioning attitudes and
in enabling access to the Internet (Mossbergehdrobnd Gilbert 2006). Income
consistently appears as an important determinidaate appears to be significant as well,
but perhaps more because of its association wattnre levels. In fact, some studies
suggest that African Americans as a group exhibibae positive attitude towards
Internet technology when income is held constant.

What of the importance of place? All metropolitesighborhoods enjoy at least
theoretical access — most have access to broadbandels such as cable or DSL. In
this sense, place would not appear to be a fa@at.place can be quite important in a
number of ways. The first simply has to do with gasition: places with a high
percentage of lower income individuals, for insenaill exhibit a lower level of Internet
access because lower income individuals do nothgstnternet as much. The second
place effect persists in addition to such compaoséi factors. We might speculate that
living in a high-poverty area decreases technokgpess and use beyond the influence
exercised by an individual’'s education, age, incoraee, and ethnicity. This is
analogous to hypotheses relating segregation léveisequal opportunities. In the case



of Internet access, deprived neighborhoods wilkehawer Internet “role models”
available. Also, the schools in such neighborhomitisnot properly introduce students
to the technology. The third place effect could@y be a function of decreased
opportunity. People who cannot or will not purah#iseir own Internet access often get
it somewhere else. The workplace is a popular @ebut we might speculate that the
combination of higher unemployment and fewer jopaunities in particular
neighborhoods makes this a less likely prospectd vhat of individuals who have no
Internet at home or at work? In this case, thdlyrefly on schools, libraries, and friends
to help provide access. In such instances, theselma a clear desire and motivation to
go online on the part of these individuals, butéhere community barriers that prevent
them from gaining access.

This study attempts to understand those factotdhiglp to determine Internet use and to
separate out factors that are individual in na(sueh as age and income) from factors
related to the neighborhoods within which people.lilt employs two important sets of
data. First it incorporates results from a custmniirandom-sample telephone survey
conducted in three Northeast Ohio communities 520Second, it takes each
respondent address and creates a series of regigifieais, as well as information related
to distances from the nearest library and worklewise a local context for each
respondent.

Differences Between Three Northeast Ohio Communitge

To begin this study, we selected three Northeagdio communities, representing a
racial and socio-economic continuum: East Clevel&tdiker Heights, and Youngstown.
With a city-wide poverty rate of 32 percent, Eakv@land has many neighborhoods that
fit the 40 percent threshold for concentrated ptyvekike many other communities
characterized by this level of poverty, it is afsghly racially segregated. The
population of East Cleveland is 93 percent Afridanerican, according to the 2000
census. East Cleveland is a majority-African Amamicommunity directly adjacent to

the east side of the City of Cleveland.

Shaker Heights is a racially diverse city, withagoplation that is about 60 percent white,
34 percent African-American, and 3 percent Asianefican. But Shaker Heights stands
in stark contrast to the other two communities ecoically. The poverty rate is only 7
percent, and median household income is $64,000re than three times the median
income in East Cleveland and over 2.5 times theianedcome in Youngstown. This is
also more than 50 percent higher than the mediasdimld income for the state of Ohio,
which is about $40,000.

With a population of nearly 80,000 people, Youngstas more than twice as large as
East Cleveland and Shaker Heights (which each lemgethan 30,000 people).
Youngstown has suffered considerably because dfltiseire of steel mills and related
economic activities. Youngstown also has a higleply rate, about 25 percent city-
wide. There are areas of concentrated povertyigfirout the city, but there is more
variation overall. The median household incom&2x,201 is about $3,700 higher than



in East Cleveland. Non-Hispanic whites compriseualb1 percent of the population and
African-Americans about 44 percent. Approximatelyercent of Youngstown residents
are Latino.

There are clear differences in information techgglose between the three cities. When
asked “Do you ever use the Internet, for any reasamly 52 percent of respondents in
East Cleveland and 51 percent in Youngstown anslyggs, in comparison with 79
percent of the respondents in Shaker Heights. Buemng those who did respond that
they have used the Internet, there are contrast®iplaces where they use computers or
go online, and these differences have implicatfionsrequency of access and
opportunities to develop skills. Only 39 percehEast Cleveland residents had Internet
access at home, compared to 46 percent of Youngstesidents and 76 percent of
Shaker Heights respondents. Although only 39 pgrokEast Cleveland residents have
Internet access at home, 52 percent of them hdlvgaste online, indicating that for at
least 13 percent of these respondents home i©i@qrimary place of use. This differs
markedly from the other cities. There are onlyebcpnt more Youngstown residents and
3 percent more Shaker Heights residents who ré&ggamty online in comparison with the
percentage of residents who have Internet conmecibhome.

Table 1 below shows a greater tendency among Hageldnd residents to rely on public
access and networks of friends and relatives. ¥Kedarespondents to name the three
most frequent places where they used computeheipdst month, and then asked how
often they had used them in that place in the pasith.

Table 1. Place Where Respondent Uses Computers atine Internet Most Often

E. Cleveland Youngstown Shaker Heights
Computer Internet Computer Internet Computer Internet
Work 22.5% 15.6% 20.7% 16.6% 36.7% 32.4%
Home 55.0% 63.0% 70.1% 71.3% 59.0% 62.6%
Library 7.0% 6.3% 2.4% 3.2% 2.2% 2.7%
*School 6.2% 3.9% 1.8% 1.3% 0.4% --
Friends/ 7.0% 8.6% 1.8% 6.4% 1.3% 1.8%

*All respondents are adults

While home is the most frequent place of use fongaters and the Internet for all cities,
it is interesting to note that work is the mostfrent place of use for a much higher
percentage of residents in affluent Shaker Heightisraries (or community centers),
schools, and friends or relatives are st frequent place of use for a higher percentage
of East Cleveland residents; nearly 20 percentast Elevelanders who use technology
access both computers and the Internet most frégumriside home or work. This
compares with only about 6 percent of computerauged 11 percent of Internet users in
Youngstown, and 4 percent of computer users ange¥&ent of Internet users in Shaker
Heights.



A higher proportion of East Cleveland residentyg tgdon their social networks for
technology use, as well as upon public accessiaSw&tworks may play a more
important role in technology use in low-income coumties, according to our data. This
is consistent with studies of “kinship,” lendingndaresource-sharing in low-income
communities (Stack 1974). Still, it is unlikelyathpersonal networks alone can fulfill the
need for technology use, and while public accessede important contributions, the
limits of technology use in poor communities arpaent.

Because home and work are the most common placégémuent access, this means that
East Cleveland residents are likely to use computed the Internet much less regularly.
Frequency of use suggests both regular accesharskitl to use technology. In East
Cleveland, 31 percent of Internet users went orllivémes or less in the past month in
the place where they used the Internet most offéns compares to 20 percent and 15
percent of Internet users in Youngstown and Shillegghts who went onlinel10 times or
less in the place where they most frequently usedrtternet. These individuals have
less time to become familiar with the Internet émdevelop skills in searching for

information.

Overall, East Cleveland stands out when we comgaes. But, do the poorest
neighborhoods in Youngstown look similar to Eastv@land? Table 2 below shows that
respondents living in areas with poverty rates@fo3r more in Youngstown have
higher rates of Internet use outside of home okwloan in Youngstown as a whole.
Although respondents in high-poverty areas in Edsteland show somewhat higher
rates of use outside home and work than similaghimrhoods in Youngstown, the high-
poverty neighborhoods outrank their cities in ustsiole home and work in both
instances. This indicates what may be a more gétrend, in other very poor
communities (see Gates Foundation 2004). Ingtitstand especially libraries provide

the sole or primary means of Internet access.

Table 2. Where Internet is Used Most Often in Yougstown and East Cleveland,

Overall and in High-Poverty Areas.

Youngstown East Cleveland Youngstown East Cleveland
30% or more 30% or more
poverty poverty
Sample Size 164 128 29 89
Home 71.3% 63.3% 67.9% 58.9%
Work 16.6% 15.6% 14.3% 17.8%
Other 12.1% 21.2% 17.9% 23.3%

Individual and Contextual Factors Driving Internet Use

We use multivariate analysis to explore the indraidand contextual factors that explain
higher rates of Internet use and to examine tlaivel significance of race, income and

place.




Based on the literature, we hypothesize that conédxharacteristics matter in patterns
of technology use. Three primary hypotheses siradhis research: 1) We expect that
individuals residing in areas with enhanced so@oemic characteristics, measured by
average household income and percentage of cajlegieiates within a half-kilometer of
the respondent’s residence, will use the Interr@enthan individuals residing in areas
with resource-poor socioeconomic characteristijs.We also hypothesize that
individuals who do not possess daily Internet ase@@ use technology more when
residing closer to a public access site. Distdaadhe closest public library from a
respondent’s home is used to measure proximitybdigpaccess. In each community in
the sample, libraries are the primary and only sb@st public access sites. 3) Finally,
we hypothesize that individuals living in commuegtiwith a high proportion of African-
Americans will use technology outside home and wodke than individuals residing in
more heterogeneous communities. Prior researitteaip code level (Mossberger,
Tolbert and Gilbert 2006) shows that disparitie®agAfrican-Americans amue to
place effects of segregation and concentrated poxaher than an individual’s race
alone. Yet, the descriptive data here suggessaiy®impact for technology usehen

we are considering those individuals who lack regular access. Individuals who are poor
and living in high-poverty areas may lack frequattess, but are making efforts to go
online nonetheless.

After exploring the use of several different depamtdsariable specifications, we decided
that a simple binary of “Do you use the InterngifSvided the most meaningful results.
Individual-level attributes were those found in instsidies of the “digital divide”.

Binary variables measure gender (male), race (blackl children (presence under 18
years old). Education is measured on a five-pggate with responses ranging from 1=
less than a high school degree to 5= postgraduatie Vxge is recorded in years. Income
is measured on a five-point scale with responsagimg from 1 =<$18,000 to 5 = over
$72,000.

Next we include contextual factors that controlgocioeconomic characteristics of the
respondent’s community as well as distance to libgest technology public access site
(or public library) in the three communities. Irder to best represent the context of each
individual, we created a series of buffers arouschaespondent’s place of residence.
Information that is available at the block groupdle- such as educational attainment,
race, and income — could be calculated for eactebuf geographic information
systems package was utilized to extract and reddsehe information for each context.
Because each respondent had a unique residertgdido, there were as many buffers as
there were respondents. These buffers could bayfadius, and we developed buffers
of both one kilometer and a half kilometer in radiun the end, we decided to utilize the
% kilometer buffers as a way to determine a respotsl more immediate neighborhood
environment. The buffered variables allow us tddomodels that take the effects of
place into account even more accurately than cemacts or block groups.



Table 3 presents the results of our study, usiagetitire sample. The first model in the
left-hand column includes the variables measutiegréspondent’s individual
characteristics as predictors for using the Inter@onsistent with previous research on
digital inequality (Mossberger, Tolbert and Stangi®2003; US Department of
Commerce 2002; Lenhart 2003) we find that respotsdeho are more affluent,
educated, young, and parents are statistically i@y to use the Internet at home than
respondents who are poor, less-educated, oldeclalutess. Also, African-Americans
are statistically less likely to use the Interrretrt whites. Prior survey research
(Mossberger, Tolbert and Stansbury 2003) demoestrafrican-Americans’ lower rates
of access and skill, despite their positive atetuitbward technology. In sum, a number
of individual predictors are statistically assoethtvith the dependent variables of home
computer access and frequency of Internet useraéhand these are consistent with
previous studies.

TABLE 3: Do EOU use the Internet? Individual FULL SAMPLE Communiti

Variables B (se) p>|z| B (se) p>|z|
Individual Level

African American -0.45(0.21) 0.03  -0.50 (0.27) 0.06
Non African American
Education 0.89 (0.11) 0.00 0.83 (0.12) 0.00
Income 0.50 (0.08) 0.00 0.46 (0.09) 0.00
Age -0.06 (0.01) 0.00 -0.06 (0.01) 0.00
Male 0.03 (0.20) 0.88 0.02 (0.21) 0.92
Female
Parent 0.82 (0.23) 0.00 0.83 (0.23) 0.00
Non-parent

Community Level

African American Population 0.28 (0.38) 0.46
College Educated Population 1.33 (1.07) 0.21
Household Income 0.00 (0.00) 0.97
Library Distance -0.12 (0.09) 0.18
Constant 0.11 0.07

Cox & Snell R2 0.40 0.41

Nagelkerke R2 0.55 0.56

Note: Binary logistic regression coefficients waiandard errors in parentheses. Parameters in
bold are significant at .10 or better. A dashhi@ place of coefficients indicates the variable’s
reference category. Listwise deletion of caseslt®s a final N of 820 selected cases.



There are no clear differences between the fuligamodel including variables
measuring respondent’s individual characterisfi@b(e 3, Column 1) and the full

sample model including both variables measuringaedent’s individual characteristics
and contextual community variables (Table 3, Col&nn None of the contextual
variables have a statistically significant relasibip with Internet usage. This suggests,
when considering all types of Internet access @atdy work, and other places), the areas
in which individuals live do not significantly shapheir Internet usage.

Like the model containing only variables measutimgrespondent’s individual
attributes, once we control for the contextual alales — African-American percent of
the population, college-educated percent of thailadjon, and average household
income within a one half-kilometer radius of thependent’s residence — we find that
respondents who are affluent, educated, younggewaitd parents are still statistically
more likely to use the Internet at home than redpats who are poor, less-educated,
older, African-American and childless. Distancelte nearest library is not significantly
associated with general Internet use.

Yet, using the full sample may not really get te tlnportance of context. This is
because the nature of the neighborhood contexors tikely to matter to people who
lack access at home or at work. Without readililable Internet access at home or
work, individuals are forced to look to other inidivals in their social networks or public
institutions within their communities, such as smlsand libraries, to gain access to the
Internet. In our sample, 59 percent lacked inteaceess at home, 80 percent lacked
internet access at work, and 54 percent lackedsa@teboth home and work. We
thought it might be useful to estimate a model d@rarg only those individuals with
obstacles to Internet use to see whether contaeysa larger role.

Table 4 reports our two models estimating Inteusaige for survey respondents who do
not possess access to the Internet at home or viangely paralleling the findings for

the overall sample, in this model those who arengeu, more educated, white and
parents are still significantly more likely to ube Internet. However, income is no
longer a statistically significant predictor in éxiping Internet usage. The sub-sample
has a much smaller mean income than the full samfideis income may not be a
significant predictor because of its lack of vadamcross the respondents included in the
sub-sample.

TABLE 4: Do you use the Internet? SUB-SAMPLE — Indviduals without Internet access at
home or work

SUBSAMPLE

Variables B (se) p>|z| B (se) p>|z|
Individual Level

African American -0.55 (0.27) 0.05 -0.86 (0.35) 0.01

Non African American
Education 0.63 (0.15) 0.00 0.58 (0.15) 0.00



Income 0.06 (0.12) 0.62 0.02 (0.14) 0.87
Age -0.06 (0.01) 0.00 -0.05 (0.01) 0.00
Male -0.29 (0.27) 0.27 -0.29 (0.28) 0.29
Female
Parent 0.97 (0.30) 0.00 1.08 (0.31) 0.00
Non-parent
Community Level

African American Population 0.86 (0.52) 0.10
College Educated Population 3.35(1.59) 0.04
Household Income 0.00 (0.00) 0.30
Library Distance 0.00 (0.16) 0.99
Constant 0.53 0.13

Cox & Snell R2 0.23 0.24

Nagelkerke R2 0.33 0.35

Note: Binary logistic regression coefficients wittandard errors in parentheses. Parameters in
bold are significant at .10 or better. A dashhi@ place of coefficients indicates the variable’s
reference category. Listwise deletion of casegli®s a final N of 422 selected cases.

There is a noticeable difference when we compaediefficients from the full sample
model with both individual and contextual variab{@able 3, Column 2) with the sub-
sample model with both individual and contextuaiatales (Table 4, Column 2).
Respondents with a greater proportion of Africanekitans and a college-educated
population within a one-half kilometer radius frdhe respondent’s residence are
statistically more likely to use the Internet thadividuals living in communities with a
smaller proportion of African-Americans or a smattellege-educated population. That
is, when we examine only individuals who must regylseek out Internet access in
order to use the Internet, community charactesdiecome a statistically significant
predictor of Internet usage.

Surprisingly, average household income for thedyefi area surrounding respondents’
residences is not statistically significant. Alatihough respondents without Internet
access at home or work may rely on public access &ir Internet use, the distance to
library variable, which is a measure for the edsgaining access at a public site, is not
statistically significant. Respondents may pursiiernet use primarily (or more
frequently) through their social networks, suctiresnds and family, rather than public
institutions. Education and other individual-levariables may be more important for
motivating information technology use at librartean proximity and convenience.

We consider the model in Table 4, Column 2 to leeftitly-specified model, but include
the other models as a reference to the generalgtopuand the influence of individual
characteristics (Table 4, Column 1). This analgsiggests that, as hypothesized,
community characteristics shape usage rates fgethalividuals who have obstacles in
accessing technology (Internet at home and wosgobd individual-level factors.



Probability simulations are used to understandsthestantive magnitude of the effect of
geographic factors on Internet use, while holdittgepexplanatory variables constant at
their mean or modal values. All simulations aretfer sub-sample — that is, those lacking
Internet access at home or at work. The probagslghown in Box 1 below are reported
as percentages, but are based on the logisticicieets reported in our fully-specified
model (Table 4, Column 2). The box presents sirmaratfor a hypothetical respondent
who is African-American, male, childless, with meatucation, income, and age. The
respondent is assumed to reside at a locationavéghage African-American population,
household income and educational attainment. T$tartte to the library variable is also
set at the mean. Table 5 varies the percent Afrigarrican and college graduates
within one half-kilometer of the respondent’s reside, holding other factors constant.

Table 5: Impact of Context on Internet Use for African Americans

African  Probability of College Probability of
American % Internet Use Graduates % Internet Use
Very High (+2 SD) 100% 17.10% 50.40% 32.50%
High (+1 SD) 96.30% 16.60% 33.20% 21.00%
Mean 59.20% 12.60% 16.00% 12.60%
Low (-1 SD) 22.10% 8.60% 0.00% 8.20%
Very Low (-2 SD) 0% 8.30% - -

Two main findings are striking. First, the sizetloé African American population and the
educational attainment of the community matter taris/ely and result in disparities in
Internet use, holding individual demographic fastoonstant. Second, educational
attainment has a larger impact on Internet use.

Though not as large of a disparity, we find thdthmy other factors constant, African-
American respondents residing in areas with a sAfaltan-American population are
less likely to use the Internet than the same respanideng in a residence with an
average or above-average African-American populatibhis suggests that positive
attitudes in communities or social networks witgrhproportions of African-Americans
are supportive of technology use and are assocratbdhe effort that individuals
without regular access make to use technology, Iiiter-educated communities
provide an even more conducive environment, eibeeause of social networks or the
resources provided in places like Shaker Heighitseese results are consistent with the
powerful effect that education has in determinieghinology access and use in general,
an effect that has been stable across a numbasdés (Katz and Rice 2002;
Mossberger, Tolbert and Stansbury 2003; Fairlie420@verall, place factors clearly
matter for respondents without Internet acces®utehor work.

Conclusion: Do Contextual Factors Matter?
Despite a greater diffusion of information techrgylan recent years, regular access and

use are still unevenly distributed. A nationaldesurvey by the Department of
Commerce confirmed wide disparities on the basegef education, income, and race.



Such individual disparities tend to effect levelsaocess between communities. Our
examination of three very different northeast Oditees demonstrated that communities
that are poorer, with a larger minority percentadgo enjoy less Internet access. This is
particularly true in the larger numbers of peoplevihave no access at home or regular
access at work.

The primary question we are asking in this proigethether these contextual differences
matter, even once individual factors have beenrobetl for. To uncover exactly which
variables were significant, we conducted a seriéggistic regressions that included

both local and contextual variables. In all mogdtis results of individual factors were
largely consistent with previous studies. In thikdample, no contextual factors were
significant. But in the sub-sample, that only adased households without access to the
Internet at home or at work, two contextual factemserged as potentially important: the
presence of college graduates and the percentaga@American within a half

kilometer radius of each respondent.

Contextual variables did matter in the subsamplee percentage of African-Americans
and the percentage of college graduates in a rdsptis immediate environment had a
positive and statistically significant effect. dome respects, the positive value of college
graduates is an expected result. The presenadlefe graduates creates a conducive
environment for technology use in more affluent cmmities. It also confirms the high
positive relationship between individual educationl Internet use.

The positive impact of living within an African Amean neighborhood is perhaps less
expected. Indeed our models indicate that raced@isadictory consequences. At the
individual level, African-Americans are less likdtybe Internet users. In controlling for
other factors, however, living in areas with higéncan-American populations has a
somewhat positive influence. This makes sense wieawmed through the perspective of
prior research showing more positive attitudes tovtechnology based on race, and
some evidence that African-Americans in more affttesommunities have equal or even
somewhat higher rates of access than similarhatiwhites (Mossberger, Tolbert and
Stansbury 2003; Mossberger, Tolbert and Gilber6200

The most striking aspect of our survey resulthésextent to which residents of the
poorest neighborhoods make an effort to compeifisatelack of home or work access
by using the Internet in a more public place. M/hie did test for distance to the closest
library, and found that this variable was not diigant in our models, this in no way
obviates the importance of having libraries an@ofiublic venues available for those
people without work or home access. For many essglin our sample, public access,
along with social networks, are crucial in gettiegidents on-line.

The Internet has become a critical tool in educatioformation, and citizenship. Those
who are unable to access and use the Internetarbghkar higher monetary and time
costs for political participation, government sees, health, and job seeking. Ata
community level, widespread lack of access can leapth the human capital of a
neighborhood as well as its local development (Laad Rivlin 2002). Since we are not
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yet at a point where every person can afford l@eagcess at home or have access
available at work, it is necessary to provide smvioutside. Real change will not be
possible unless resources are available in thesencmities to maintain and improve
public access in schools and libraries. Paraddyjdaese communities with lower
levels of home/work access are also those withmufiscal capacity to provide such
services. Community technology centers, youth raog such as Boys and Girls Clubs,
and the Gates Foundation have made some contmisutiBut more needs to be done in
order to capitalize on the motivation that is ewid@ areas where Internet access is low.
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TABLE A-1: Descriptive Statistics: Individual and Community Variables

Mean S.D. Min. Max. Definition

Individual Variables

African 051 050 O 1 Dummy coded measure of race (0=al

American others, 1=African American)

Educate 3.03 1.22 1 5 Index of individual educationhimment
(1=some high school or less, 2=high school
graduate, 3=some college, 4=college
graduate, 5=post graduate work or degree)

Income 3.56 1.69 1 5 Index of individual annual income
(1=<$18,000, 2=$18,001-36,000,
3=$36,001-54,000, 4=$54,001-$72,000,
5=over $72,000)

Age 50 18 18 56 Measured in years

Male 0 1 Dummy coded measure of gender
(O=female, 1=male)

Parent 0.34 0.47 0 1 Dummy coded measurerehgiaod
(O=no children, 1=has child (ren))

Contextual Variables

African 0.52 0.37 0.00 0.99 Percentage of populatiaic&h American

American

Population

College 0.25 024 0.01 0.87 Percentage of populatitleg® graduate

Educated

Population

Household 3.56 1.67 1 6 Average household income

Income

Library Distance to the library

distance

(n=962)
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