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What are the prospects for residents of poor urban neighbor-
hoods in the increasingly digital economy? Recent public 
investments in broadband aim to spur economic development 
and to benefit workers affected most by the recession. The 
American Recovery and Reinvestment Act provides $7.2 bil-
lion for broadband infrastructure and technology inclusion 
initiatives. In March 2010, a National Broadband Plan was 
announced to guide long-term promotion of broadband 
development and more widespread adoption among individ-
uals as well as businesses and community institutions. The 
plan includes an array of national purposes for broadband 
use, among them the expansion of economic opportunities 
for small business entrepreneurship, worker training, and 
local and regional economic development (Federal Commu-
nications Commission, 2010). These broadband investments 
follow decades of technological change in the workforce and 
have the potential to affect regional economic development 
(Gillett, Lehr, Osorio, & Sirbu, 2006). For individual work-
ers, the use of information technology has become a key 
aspect of human capital.

What sort of influences, both individual and contextual, are 
associated with Internet use at work? How are poor neighbor-
hoods positioned to participate in the information economy? 
Theory and research on neighborhood effects identify a geo-
graphic dimension to exclusion from better jobs, and this study 
seeks to update this literature to better understand how this 
relates to participation in the information economy. Internet 

use is conditioned somewhat by location (Fong & Cao, 2008; 
Mossberger, Kaplan, & Gilbert, 2008; Mossberger, Tolbert, & 
Gilbert, 2006), and we seek to discover whether place plays a 
role in Internet use at work beyond individual-level factors and 
whether residents of high-poverty neighborhoods are particu-
larly disadvantaged in opportunities to use information tech-
nology on the job.

To explore these questions, we rely on a unique survey of 
individuals in three Northeast Ohio communities: Youngstown, 
Shaker Heights, and East Cleveland. In addition to the survey 
responses, we also are able to model location-specific infor-
mation for each individual that allows us to separate out the 
contextual factors. We construct half-kilometer geographic 
buffers using census data to create these individuals contexts. 
Neighborhood-level data are often unavailable to test contex-
tual effects (Ihlanfeldt & Sjoquist, 1998), and this study pres-
ents an opportunity to update existing theories of concentrated 
poverty.
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Abstract

This research explores the role of place in Internet use at work, investigating the role that neighborhood context may play in 
opportunities to gain technology skills and access to relatively better paying jobs. Examining both individual and neighborhood 
attributes, the authors carry out a comprehensive survey of individuals within three distinct cities in Northeast Ohio combined 
with a methodology that allows generation of location-specific contextual information. Together, these data are modeled in a 
series of logistic regressions that compare the importance of both individual and contextual attributes. The findings demonstrate 
that individual characteristics, especially job type, education, and income, are strongly related to workplace Internet use and that 
neighborhood unemployment is associated with lower probabilities of technology use at work.
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Technology Use and  
Economic Opportunity

The ability to use information technology on the job is increas-
ingly important in the workforce, as technology applications 
grow throughout the economy, including in “old economy” 
sectors (Litan & Rivlin, 2002). Productivity growth since the 
1990s has been linked to information technology use (Stiroh, 
2004), and some economists argue that it will be the source of 
innovation and productivity growth in industries throughout 
the economy in the coming decades (Byrnjolfsson & Saunders, 
2010).

What does this mean for less educated workers, with a high 
school diploma or less? Information technology can displace 
less skilled workers if it substitutes for their labor (Autor, 
Levy, & Murnane, 2003), and the literature on inequality and 
skill-based change in the labor market emphasizes the increas-
ing returns to education accompanying technological change 
(Acemoglu, 2002; Autor, Katz, & Krueger, 1998). Yet there is 
evidence that technology skills are needed in many jobs 
requiring only a high school degree or less. The 2003 Current 
Population Survey (CPS), which was the last to measure 
Internet usage at work, indicated that 35% of the employed 
with a high school education or less used computers at the 
workplace, and 21% of these less skilled workers used the 
Internet for their jobs. This is much lower than for workers 
with more than a high school diploma, as 72% of these more 
educated workers use computers at work and 58% use the 
Internet on the job. A much more recent survey, from 2009 
(U.S. Department of Commerce, 2010), does not explicitly 
address workplace usage but shows a sizeable gap between 
different educational levels. Just slightly more than half of 
those with a high school education or less reported Internet 
use anywhere. This contrasted with more than 85% of respon-
dents who reported at least some college. This discrepancy in 
Internet use echoes the earlier findings from 2003.

Technology skills may allow less educated workers to 
have a greater choice of jobs, including those with higher 
wages or better benefits. A four-city study of employers indi-
cated that information technology skills were required among 
less educated workers (Holzer, 1996; Moss & Tilly, 2001) and 
that computer use on the job was one of a number of statisti-
cally significant predictors of higher wages, along with soft 
skills (Holzer, 1996). According to an analysis of the 2003 
CPS, computer and Internet use at work are related to higher 
wages for less educated workers as well as for all workers. 
The returns for Internet use averaged $118 per week for all 
workers and $111 per week for less educated workers, con-
trolling for other factors. The premium for technology use at 
work boosted the earnings of less educated African American 
and Latino workers more than similarly situated Whites, 
because it represented a higher percentage of the wages for 
these lower earning groups (Mossberger, Tolbert, & McNeal, 
2008).1 Other studies indicate that the benefits for technology 

use are less evident for noncollege workers. Firm-level panel 
data in Canada showed no significant effect for less educated 
workers, but the analysis was restricted to wage growth over 
a 2-year period for workers who remained with the same 
employer (Zhogi & Pabilonia, 2006). Technology use on the 
job may be only one of the workforce skills necessary to com-
pete economically, but its role is bound to increase over time 
even for less skilled positions.

In the broadband economy, Internet use represents a poten-
tially marketable skill, with the expansion of e-commerce, the 
use of e-mail and social networks for communication, and the 
possibility of researching almost any issue online. In addition 
to technical skills, Internet use requires some basic educa-
tional competencies for online information literacy—the abil-
ity to search for, evaluate, and apply information (Mossberger, 
Tolbert, & Stansbury, 2003; Van Dijk, 2005; Warschauer, 
2003). It is also a more demanding measure of technology use 
on the job, especially in lower skilled occupations (Goss & 
Phillips, 2002). Jobs that involve Internet use generally require 
more technology skill than the use of scanners in retail or 
other minimally skilled tasks that may be counted as computer 
use. As technology use becomes more prevalent in the work-
force, residents of poor neighborhoods may experience fur-
ther exclusion from opportunities even within entry-level 
jobs. Some research on technology disparities indicates that 
neighborhood effects are significant for Internet use and home 
Internet access, controlling for individual-level variables (Fong 
& Cao, 2008; Mossberger et al., 2006; Mossberger, Kaplan, 
et al., 2008). Does place of residence influence opportunities 
to secure jobs that include technology skills and higher wages? 
To understand the potential intersection between technology 
skills, place, and employment, we turn to the literature on 
neighborhood effects.

Neighborhood Effects  
and Technology Use
Theories of concentrated poverty (Jargowsky, 1997; Wilson, 
1987) suggest that neighborhood-level factors may present 
additional constraints on access to jobs using technology, 
beyond individual-level characteristics such as education, 
age, occupation, race, or ethnicity. The double burden of 
being poor and living in a poor neighborhood (Federal 
Reserve & Brookings Institution, 2008) includes greater 
exposure to crime and drug abuse, poor quality schools and 
high dropout rates, a higher incidence of mental and physical 
health problems, inflated prices for goods and services, a lack 
of local job opportunities and commerce, and social isolation 
(Federal Reserve & Brookings Institution, 2008; Jargowsky, 
1997; Massey & Denton, 1993; Orfield & Lee, 2005; Wilson, 
1987). Research has found evidence of neighborhood influ-
ences on employment (Bayer, Ross, & Topa, 2008; Case & 
Katz, 1991; Elliott, 1999, 2000; Greene, Tigges, & Brown, 
1995; Tigges, Brown, & Greene, 1998; Topa, 2001). Place 
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effects on employment disparities in poor neighborhoods may 
involve the information available within social networks, 
unequal educational opportunities, or employer attitudes. 
We briefly review this literature, elaborating more specifi-
cally on possible linkages to jobs involving technology use.

Much of the theory and research in both sociology and 
economics regarding neighborhood effects on employment 
refers to the social networks within high-poverty neighbor-
hoods and the job information flowing through those net-
works. In a recent review, Ioannides and Topa (2009) conclude 
that “a consensus estimate, coming from studies that span 
the past three decades and use a variety of data sources from 
both the U.S. and from other countries, is that half of all jobs 
are typically found through informal contacts” (p. 14). These 
networks tend to be localized. In one study of labor market 
referrals, neighborhood networks for job information were 
confined to the immediate block (Lee & Campbell, 1999), 
whereas other studies have found frequent interactions within 
a one-mile radius or less (Guest & Lee, 1983; Wellman, 
1996). Neighborhoods are therefore an important source of 
job network participants.

In poor communities, these networks are lacking the con-
tacts and information that could lead to better paying jobs, and 
these may include positions that use technology. Widespread 
unemployment in some neighborhoods may limit resources 
for employment referrals, and unemployment has become 
geographically concentrated since 1980, despite falling levels 
of unemployment overall (Wheeler, 2007). Social isolation of 
poor communities may also have an impact. Granovetter’s 
(1973) argument about the strength of weak ties indicates that 
job seekers with broader networks have better access to infor-
mation for securing employment. More recent studies find 
that residents of public housing and high-poverty neighbor-
hoods tend to rely on strong ties for their job search (Elliott, 
1999; Kleit, 2001) and so have more limited job informa-
tion. But, there has also been evidence from the Moving to 
Opportunity experiment that simply relocating to less impov-
erished areas may not improve the prospects of jobseekers, 
because those who move do not automatically develop new 
networks for job information and may have educational and 
other barriers to employment as well (Kling, Liebman, & 
Katz, 2007; Ludwig et al., 2008; Turney, Clampet-Lundquist, 
Edin, Kling, & Duncan, 2006).

Unequal educational opportunities in poor communities 
may constrain the skills needed for technology jobs. Dependence 
on local funding introduces place-based disparities in educa-
tion, which are aggravated by higher needs for remedial educa-
tion and other services in poor neighborhoods (Bahl, 1994; 
Bahl, Martinez-Vazquez, & Sjoquist, 1992; Orfield & Lee, 
2005). The federal E-rate program subsidizes Internet service 
for low-income schools, although challenges remain for pro-
viding and maintaining hardware and software and for integrat-
ing technology into the curriculum for students who lack 
Internet connections at home. More fundamentally, levels of 

student achievement in basic skills such as reading comprehen-
sion affect the development of Internet literacy and technical 
skills (Warschauer, 2003), and this may have longer-term 
effects on adults who attended schools in high-poverty neigh-
borhoods in the past. Holloway and Mulherin (2004) find 
long-term disadvantages in the labor market for individuals 
who lived in high-poverty neighborhoods during adolescence. 
Although there are multiple possible causes for these long-term 
effects, the quality of education is one potential explanation.

Finally, employers may assume that residents of poor neigh-
borhoods do not have the skills needed for technology jobs, 
whether or not, in fact, this is the case. Those who list addresses 
in highly distressed (and usually segregated) neighborhoods 
may experience a territorial stigma (Bauder, 2002; Holzer, 1996; 
Kirschenman & Neckerman, 1991; Wacquant, 1993), diminish-
ing the likelihood of employment in higher skilled jobs.

The survey data we present do not allow us to distinguish 
the mechanisms that may be operating as neighborhood-level 
constraints in the case of technology use at work. We can, 
however, examine patterns across individual-level and con-
textual factors that may open the door for future research.

Three Communities  
and Survey Data
Examining three communities in Northeast Ohio, we explore 
relationships between neighborhood residence and informa-
tion technology use at work. Computer and Internet use are 
now increasingly common in many occupations and indus-
tries, and some evidence suggests that technology use on the 
job is related to higher wages, even for less-educated work-
ers. To the extent that entry-level jobs using technology are 
less accessible for residents in high-poverty neighborhoods, 
this may compound other disadvantages faced by these 
workers in the labor market.

We selected three distinct cities to represent a range of 
socioeconomic and racial characteristics. East Cleveland is 
an inner-ring suburb of Cleveland but is one of the poorest 
municipalities in the state, with many neighborhoods of 
extreme poverty. It also has a majority African American 
population. Educational attainment in East Cleveland is low, 
with only 9% college graduates. By contrast, Shaker Heights 
is one of the wealthiest suburbs of Cleveland. The poverty 
rate for Shaker Heights is 7%, and median household income 
is $64,000—much greater than in the other two cities. Almost 
two thirds of Shaker Heights residents have a college degree. 
Shaker Heights is racially mixed, with one third of the popu-
lation being African American. Youngstown is larger than 
the other two cities. It is racially diverse as well and stands 
between East Cleveland and Shaker Heights socioeconomi-
cally. There is concentrated poverty in areas throughout the 
city but more variation in neighborhood poverty rates in 
Youngstown compared with East Cleveland. Youngstown is 
only slightly better off than East Cleveland in terms of 
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educational attainment. Table 1 compares the cities on key 
demographic factors.

To gauge the extent of Internet and computer usage, we 
surveyed 962 people divided between the three communities. 
The survey used in our analysis, the 2005 Internet Usage Poll, 
was conducted for the researchers by the Center for Policy 
Studies, a division of the Institute for Health and Social Policy 
at the University of Akron. Households in Youngstown, East 
Cleveland, and Shaker Heights comprised the sampling frame. 
The samples for the research were generated by a nation-
ally known supplier—Survey Sampling, Inc., of Fairfield, 
Connecticut. Using a random digit dialing protocol, the 
initial sampling procedures generated a representative sample 
of each of the areas to be sampled. In addition, further sample 
screening for disconnects was conducted to provide more 
accurate and efficient samples. Included in this sample were 
both listed and unlisted household telephone numbers. Each 
household was given an introduction explaining the purpose 
of the survey. The respondent from each household was cho-
sen at random, ensuring a representative sample of the popula-
tion. The survey instrument was tested prior to the interviewing 
phase. The interviewing process took nearly 2 months, begin-
ning June 15, 2005, and ending August 12, 2005. The coop-
eration rate for the survey was 28%, which approximates 
typical response rates for national telephone surveys.2

Respondents’ characteristics were similar to that of each 
city’s overall population. The proportion of African Americans 
in the survey for each of the three cities is within 7 percentage 
points of the proportion of African Americans in the general 
population. Likewise, educational attainment, gender, and 
age are closely matched between survey sample and city pop-
ulation.3 Although the sample corresponds to the census 

characteristics of these three cities, it is much more African 
American and poorer than the national population. The cities 
in this study represented two somewhat contrasting poor cit-
ies and an economically affluent but racially diverse city used 
for comparison.

Descriptive Data on  
Technology Use at Work
Fewer residents are employed at all in poorer communities, 
and of those who are employed, many fewer workers have 
Internet access on the job. The survey included a question, 
“Where have you accessed the Internet in the last month?” 
with various potential responses, including work. If we com-
pare the populations of the three cities, only 11% of East 
Cleveland residents and 15% of Youngstown residents use 
the Internet at work, in comparison with 39% of generally 
more affluent Shaker Heights residents. If we select only 
those respondents who are engaged in full-time or part-time 
work, 20% of East Cleveland workers, 26% of Youngstown 
workers, and 52% of Shaker Heights workers report using 
the Internet at their place of employment. The Shaker 
Heights data are comparable with the national average of 
58% for Internet use at work in the 2003 CPS.

We first used cross-tabulation analysis to determine indi-
vidual and employment characteristics related to Internet 
access at work. Income, education, and full-time employ-
ment are associated with use of the Internet on the job in all 
three communities. Selecting only those respondents who 
reported a full- or part-time job, Table 2 presents some of the 
demographic factors that have been shown to be signifi-
cantly associated with Internet use at work.

Table 1. Selected Characteristics of Study Cities, U.S. Census 2000

City % Poverty % Black % High school graduate % College graduate Median household income ($)

East Cleveland 32 93 69  9 20,542
Youngstown 25 44 73 10 24,201
Shaker Heights  7 34 95 62 63,983

Table 2. Use of the Internet at Work and Demographic Factors (Among Respondents Reporting a Job)

Race Education Income

 
% African 
American

% Non–African 
American

% No college 
diploma

% College 
diploma

% Earning 
$18,000 or less

% Earning more than 
$18,000

East Cleveland 17.1 40.0 13.8 48.1  2.6 27.7
Shaker Heights 43.3 57.7 26.4 61.5 16.7 54.7
Youngstown 27.3 26.6 21.1 40.4 14.7 31.2

Note. n = 531, employed respondents only.
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Race is important in both East Cleveland and Shaker 
Heights, with African Americans less likely to use the Internet 
at their place of employment in both communities. Still, 
African Americans in Shaker Heights (who are higher 
income and more educated overall) are much more likely 
than African Americans in East Cleveland to go online at 
work. Interestingly, this factor is unimportant within Youngstown. 
Education is an important indicator of Internet use at work, no 
matter what level of education is selected. In each city, individu-
als with a college degree or higher are more than twice as likely 
to use the Internet on the job. Again, however, Shaker Heights 
workers report much higher rates than workers in the other two 
cities. Income is also a significant variable, with low-level 
wage earners far less likely to use the Internet than those who 
earn more than $18,000 a year. Even at the $36,000 yearly 
level, the relationship remains.

The cross-tabulations also indicate how much these dif-
ferences are because of employment status or to job sector 
(see Table 3).

In all three communities, full-time employment is signifi-
cantly and positively related to Internet use at work. In these 
cases, full-time workers were more than 3 times more likely 
to use the Internet at work than were part-time employees. 
Again, though, the differences between the three communi-
ties emerged, with Internet use significantly greater for full-
time workers in Shaker Heights. Also, managerial and 
professional employees in all three cities were far more likely 
to use the Internet at work than clerical, sales, and service 
workers. These in turn were more likely than blue-collar 
workers to use the Internet on their jobs. Clearly, Internet use 
at work is most strongly associated with full-time work, jobs 
that enable individuals to rise above the poverty level, and 
jobs that involve some postsecondary education, including 
managerial positions.

These patterns mirror trends in national data from the 
2003 CPS, but some differences are evident across the three 
communities. For residents of Shaker Heights, many part-
time jobs and service jobs include Internet use, whereas in 
the two poorer communities they do not. This may indicate 
variation in types of part-time and service-sector jobs,  
although we did not have that level of precision in our data 
set. Differences in educational attainment in the three com-
munities may affect the range of variation in Internet use 

within job categories, such as within the management cate-
gory. In Shaker Heights, there were 3 times as many employ-
ees listed as “professional” compared with managers or 
business owners.

Demographic and employment factors influence the differ-
ences between the three cities with regard to Internet use. There 
is also the question of how much the contextual environment 
may affect the level of Internet use at work. Location within the 
three cities has an important impact. Does place matter for tech-
nology use over and above what individual income, occupation, 
educational attainment, and other factors might predict?

Neighborhood-level data can provide an additional scale 
to explain some of the differences in Internet use at work. 
Context has been shown to matter with regard to poverty, 
crime, mortgage lending, access to quality food, and other 
important influences on quality of life and economic oppor-
tunity. Therefore, an individual’s immediate context could 
affect whether he or she has access to the Internet in general 
and specifically access to jobs that include Internet use at 
work. As with our discussion of the differences between the 
three cities, our data set measures the geographical location 
of individuals at their places of residence rather than at their 
work sites. However, residential context could be important 
in shaping an individual’s access to employment and work 
experience. We use geographic buffers to account for this 
context, as described below.

Method: Buffers, Neighborhood 
Data, and Multivariate Analysis
To measure these contextual variables, we took the geograph-
ical location of each respondent and then created a series of 
buffers around each respondent’s residence. Information about 
the socioeconomic makeup of the buffer came from synthesiz-
ing block group information from the 2000 U.S. Census.4 
Many studies of neighborhood effects have used either block 
group or census tract to define the immediate neighborhood 
(Ioannides & Topa, 2009; Wheeler, 2007). These suffer from 
three basic problems. First, there are boundary issues that 
are inherent in the use of block groups or tracts, as location 
near one edge of a unit boundary reports the same context as 
location in the center of the unit or at the opposite edge. 
Second, census units are based on population and not areas, so 

Table 3. Use of the Internet at Work and Types of Jobs

Employment Job Sector

 % Full-time % Part-time % Managerial, professional % Clerical, sales, service % Blue-collar

East Cleveland 25.2  5.1 30.4 16.1 9.7
Shaker Heights 62.3 14.3 59.8 42.2 0.0
Youngstown 30.8 10.3 47.9 21.0 2.5

Note. The values show what percentage of workers in each city use the Internet at work. n = 531
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their geographical size varies a great deal. Third, all respon-
dents from the same unit will be assigned the exact same vari-
able values. By using buffers, we avoid these problems. Each 
respondent has a unique context and so there are as many 
buffers as there were respondents. Furthermore, the context is 
equally calibrated at 0.5 kilometers in radius and there are no 
edge effects. Although buffers can be any size, we decided on 
the basis of past experience to use buffers with a radius of 
0.5 kilometers to gauge the most immediate neighborhood 
context (Kaplan, 1999). This did a better job of approximating 
the field of likely interactions that could occur because of prox-
imity.

Table 4 shows how these contextual variables play out in 
comparing respondents who use the Internet at work and 
respondents who do not have access to the Internet at work. 
So, for example, within Youngstown, respondents with 
Internet access at work live in neighborhoods where the 
unemployment rate is 7.3%. Those Youngstown residents 
without Internet access live in neighborhoods where the unem-
ployment rate is 9.7%. East Cleveland and Shaker Heights 
demonstrate the same gap: higher unemployment rates within 
the immediate neighborhoods of those who do not have Internet 
access at work and lower unemployment rates among those 
respondents who do have use of Internet at work. In all instances, 
and for each city, the results are as might be expected. 
Respondents with workplace access to the Internet live in neigh-
borhoods that have a smaller percentage of African Americans, 
a lower proportion of people in poverty, a higher percentage of 
college graduates, and a higher proportion of people who work 
in managerial and professional occupations. Respondents with 
workplace access also live in neighborhoods with lower unem-
ployment rates.

Modeling Internet Use at Work
Although most of the variables show expected linkages 
between Internet access at work and individual attributes, 

contextual attributes, and work distance, it can be helpful to 
determine which variables carry statistically significant 
independent effects. Logistic multivariate analysis can be 
used to understand how these variables might affect jobs and 
opportunities to use the Internet at work.

The dependent variable used in our models is binary, as are 
individual variables, with the exception of age. These were 
intended to measure income, job status, education, race, gen-
der, and age. Demographic variables such as income, age, 
race, gender, and education have been used before and have 
been significant in other studies of Internet use, including our 
own (Mossberger, Tolbert, & McNeal, 2008; Mossberger, 
Kaplan, & Gilbert, 2008; Fairlie 2004; Fong & Cao, 2008). 
Internet use anywhere is more likely for younger, higher 
income, better educated, and White individuals. As shown in 
the literature review, Internet use is most common in jobs 
with higher educational requirements and higher pay, so indi-
vidual education, income, and occupation could be expected 
to influence technology use at work. Gender may also affect 
Internet use on the job for less educated workers in particular. 
Clerical occupations, for example, are more likely to involve 
technology use despite relatively low levels of required edu-
cation (Holzer, 1996). Income was coded as either less than 
$18,000 (0) or more than $18,000 (1); this is the cutoff pov-
erty level for a family of three and appeared to be the cleanest 
method of measuring poverty. Job status was reduced to 
whether the respondent had a full-time job (1) or not (0). A fur-
ther variable reflects whether the job was managerial/profes-
sional (1) or not (0). Education is based on the existence (1) or 
absence (0) of a college degree. Race was coded as a 1 for 
African American, 0 if not. Gender is listed as 1 for males and 
0 for females. Age was recorded in years. The contextual 
variables are ratio-level measures. As might be expected, 
there was some multicollinearity among the variables, 
especially between an individual variable and the related 
contextual variable. For example, the African American pro-
portion of a neighborhood correlates with whether an individual 

Table 4. Neighborhood Composition by Use of Internet at Work

Neighborhood composition  

Internet use at work

Youngstown East Cleveland Shaker Heights

No Yes No Yes No Yes

% Black in neighborhood 31.6 23.4 88.9 78.8 42.4 33.5
% Below poverty level in neighborhood 19.9 15.0 30.8 28.4  9.4  7.4
% College graduate in neighborhood 13.0 16.8 10.5 19.8 52.6 59.7
% Managerial/professional in neighborhood 21.4 25.1 21.9 29.5 56.5 61.2
% Unemployment in neighborhood 9.7  7.3 13.4 11.5  4.7  3.6

Note. The values show the percentage of each attribute within a respondent’s neighborhood, depending on whether the respondent uses the Internet at 
work. Neighborhood is defined as within 0.5 kilometers of respondent’s residence. n = 531.
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respondent is African American. This presents a problem for 
any study measuring the influence of segregated contexts. We 
introduce the contextual variables separately, in the second 
stage, in part for this reason. Some contextual variables, such 
as managerial/professional percentage and college-educated 
percentage, are correlated but still measure somewhat different 
phenomena.

We present this analysis in two stages. This was done to 
see how the addition of contextual variables affected the 
model not just in their potential significance but also in their 
effect on the model’s overall explanatory power. The first 
stage shows only the impact of individual attributes. In this 
model, a statistically significant factor is whether the respon-
dent has a full-time (as opposed to a part-time) job and also 
whether the job is managerial or professional in nature. Such 
employment would be more likely to encourage Internet use 
on the job. Income and education are also important barom-
eters, as those who have a college education and an income 
that is higher than the poverty level for a family of three are 
more likely to use the Internet at work. Just as revealing are 
the variables that are not significant. Although African Americans 
are less likely to be employed in jobs with Internet access in two 
of the three cities, in a multivariate model, with all cities pooled, 
the respondent’s race does not appear important. Also, despite 
the significance of age in determining Internet access in general 
(Fairlie, 2004; Mossberger, Tolbert, et al., 2008; U.S. Department 
of Commerce, 2010)—with older people less likely to use the 
Internet—age is not significant in determining Internet access at 
work. One possible explanation for this finding is that Internet 
use falls off substantially after the age of 65 years (Mossberger, 
Tolbert, et al., 2008), and so age effects may be less pronounced 
within the workforce.

The second stage of this model adds in some contextual 
variables. The expanded set of variables does increase the 
explanatory power of the model using two calculations of 
R2. All of the individual variables continue to be significant 
in this expanded model, with the addition of age showing a 
negative relationship with Internet use at work. Of the con-
textual variables, the unemployment context of the immedi-
ate surroundings is also significant. Therefore, the likelihood 
of using the Internet at work is related to not only whether 
one has a full-time job but also the jobless rate of the 
neighborhood.

Although the unemployment rate is significantly related 
to Internet use, the other contextual variables are not signifi-
cant. We maintain the continued importance of context but 
would argue that variables may exhibit different effects in 
different cities. Moreover, much of the difference in neigh-
borhood context is explained by the very real differences 
between the three cities. East Cleveland is predominantly 
Black, whereas both Shaker Heights and Youngstown are 
racially mixed. Shaker Heights is much more affluent and 
better educated than East Cleveland or Youngstown.

To uncover these differences, one option is to assign a 
dummy variable for each city. We tried this, but it was not 
illuminating. Moreover, the inclusion of dummy variables 
constrains each of the explanatory variables to regress exactly 
the same way on the dependent variable. Instead, we opted to 
split the analysis and in this way tease out some of the impor-
tant relationships that exist within each city and uncover 
whether certain regressors operate differently within each city.

Tables 5 and 6 compare the individual city results for the 
two-stage models. The first stage, showing only individual 
variables, shows that although the models as a whole suggest a 
fair degree of explanatory power, the number of significant 
variables drops precipitously from the pooled model. In 
Youngstown, having a full-time job and the managerial/ 
professional variables are significant. This is not surprising in 
itself, except that we expected college and income variables to 
also show up. In East Cleveland, no variable is significant at 
the 5% threshold and only income is significant at the 10% 
threshold at the first stage. In Shaker Heights, age is significant 
but negatively associated with Internet use. Given that the 
average worker in this city (among our respondents) is 47 years 
old, this may reflect a predominance of significantly older 
workers in that city. Both the full-time job and the college vari-
ables are significant in the expected direction here.

The expanded model for each city shows a number of 
similarities to the individual model. The explanatory power 
of these models does increase a little with the inclusion of 
contextual variables. In Youngstown, the expanded model 
expands the overall significance of the model, and it adds the 
presence of a full-time job as another significant variable. 
However, no contextual variables are significant here. In 
East Cleveland, once again, the overall explanatory power of 
the model increases, but none of the individual variables are 
significant. In this case, however, the poverty context of the 
neighborhood shows up at a 10% level of significance but in 
an unexpected direction. The expanded model for Shaker 
Heights shows almost no change.

Conclusion: Neighborhood Effects 
and the Workplace Digital Divide
This analysis lends support to the argument that place fac-
tors are related to the probability of Internet use at work, 
updating the literature on concentrated poverty. Our exami-
nation of descriptive data for the three cities showed sub-
stantial disparities, with predominantly low-income and 
African American East Cleveland trailing furthest behind. 
Only 25% of full-time workers in East Cleveland and 30% 
of full-time employees in Youngstown were in jobs involv-
ing Internet use in 2005—in comparison with the national 
average of 58% of all workers in 2003. At the city level, 
residents of East Cleveland and Youngstown are largely 
excluded from the information economy.
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Table 5. Logistic Model of Internet Use at Work

Stage 1 Stage 2

 Pooled Data Β SE Significance Β SE Significance

Full-time job 1.56 0.40 .000 1.76 0.37 .000
Managerial/professional 0.96 0.27 .000 0.81 0.26 .002
Age −0.01 0.01 .221 −0.02 0.01 .023
Income >$18,000 1.24 0.57 .029 0.93 0.46 .043
Black −0.05 0.25 .836 −0.05 0.31 .883
College 1.03 0.28 .000 0.72 0.29 .012
Black context 0.32 0.57 .577
Poverty context 1.15 2.22 .604
College context 0.09 2.19 .968
Unemployed context −8.59 4.31 .047
Managerial context 1.04 2.66 .696
−2 Log likelihood 426 483
Cox & Snell R2 .22 .24
Nagelkerke R2 .30 .33

Table 6. Logistical Regression by City

Youngstown East Cleveland Shaker Heights

 Β SE Significance Β SE Significance Β SE Significance

Stage 1
 Full-time job 0.99 0.63 .120 1.09 0.82 .184 2.23 0.54 .000
 Managerial/professional 1.67 0.42 .000 0.06 0.55 .909 0.72 0.47 .129
 Age −0.02 0.02 .174 0.02 0.02 .361 −0.04 0.02 .017
 Income >$18,000 0.60 0.60 .313 1.88 1.07 .079 1.27 1.43 .373
 Black 0.39 0.43 .370 −0.77 0.64 .233 −0.33 0.41 .427
 College 0.35 0.46 .453 0.96 0.61 .113 0.97 0.48 .043
−2 Log likelihood 174 117 178
Cox & Snell R2 .17 .16 .25
Nagelkerke R2 .24 .26 .33
Stage 2
 Full-time job 1.21 0.66 .068 1.45 0.94 .122 2.27 0.55 .000
 Managerial/professional 1.60 0.44 .000 0.35 0.59 .551 0.67 0.48 .165
 Age −0.03 0.02 .157 0.02 0.02 .291 −0.03 0.02 .029
 Income >$18,000 0.48 0.63 .445 1.67 1.08 .122 1.33 1.46 .362
 Black 0.61 0.49 .217 −0.95 0.80 .233 −0.45 0.51 .370
 College 0.47 0.48 .329 0.74 0.63 .244 0.99 0.50 .048
 Black context 0.79 1.46 .591 5.30 4.82 .272 1.67 2.58 .518
 Poverty context −1.39 4.41 .753 11.99 6.97 .085 0.79 6.53 .903
 College context 7.05 6.08 .246 1.91 10.52 .856 −0.08 4.06 .984
 Unemployed context −8.84 6.70 .187 −6.33 8.12 .436 −10.12 13.29 .447
 Managerial context −5.42 5.49 .323 11.70 8.77 .182 1.49 3.77 .693
−2 Log likelihood 165 110 177
Cox & Snell R2 .21 .20 .25
Nagelkerke R2 .30 .32 .34

Do place characteristics explain these disparities? Our 
results in this exploratory study are consistent with theories of 
neighborhood effects insofar as one contextual factor was 

significant—the percentage of unemployment in the individu-
al’s immediate surroundings. Trends toward the concentration 
of unemployment (Wheeler, 2007) may be isolating some 
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residents from opportunities to work in technology-related 
jobs. Several individual variables—especially type of job, 
education, and income—are also related to Internet use at 
work. Race and age appear to be less important for those who 
are already employed. Although individual-level factors 
account for most of the variation in Internet use at work, the 
presence of some contextual effects indicates that limited 
information networks or other neighborhood characteristics 
may exacerbate individual disadvantages.

Although our evidence is restricted to three communities 
in one hard-pressed geographic region, our study contains 
neighborhood-level data that are not always available in 
national studies. Understanding of the barriers to technology 
employment in poor communities could be further enhanced 
through national research using multilevel models for greater 
generalization and through case studies or interviews that 
might probe the experiences of community residents. If the 
results here are indicative of patterns in other urban neighbor-
hoods, strategies should be considered to connect residents of 
high-poverty areas to technology-intensive jobs. This may 
include information, training, or business attraction.

Such strategies may contribute to more general workforce 
development and economic growth for regions as well as 
poverty alleviation for individuals in poor neighborhoods. 
Much of the rapid economic growth experienced during the 
decade of the 1990s resulted from increased productivity 
enabled by computer and Internet technologies. The effect of 
these gains was uneven, however, as some regions prospered 
whereas others were left behind. Some of the economic pow-
erhouses of the early and mid 20th century, especially those in 
the industrial Midwest, have missed out in the growth of newer 
technologies. With greater federal attention to broadband and 
digital inclusion, there is new potential for regions to better 
position themselves in terms of human capital as well as the 
infrastructure and technology transfer that can foster eco-
nomic growth in a digital economy.
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Notes

1. More generally, there is a substantial literature indicating that 
technology use on the job is associated with higher wages 
(Autor et al., 1998; Goss & Phillips, 2002; Krueger, 1993; for 
a cross-national review, see Arabsheibani, Emami, & Marin, 
2004). Debate exists, however, over the extent to which higher 
wages can be attributed to technology use (DiNardo & Pischke, 
1997). Controls for endogeneity, such as fixed effects and 
panel studies, tend to diminish the size of the wage premium, 
although recent studies have shown statistically significant 
effects for technology even with these controls (Arabsheibania 
et al., 2004; Entorf, Gollac, & Kramarz, 1999; Pabilonia & 
Zhogi, 2005; Zoghi & Pabilonia, 2006).

2. See, for example, reports from the Pew Internet and American 
Life Project at pewinternet.org.

3. Income is more difficult to compare because of our categorical 
income data, but the samples appear representative in this 
respect: For example, about half of the East Cleveland sample 
and about 40% of the Youngstown sample have annual 
incomes of $18,000 or less, in comparison with median house-
hold incomes of $20,000 and $24,000 reported in the census.

4. Since each buffer could contain portions of several surround-
ing block groups, we calculated the attributes for each buffer 
by using the areal proportions of the block groups contained 
within the buffer. For example, if a buffer covered 25% of a 
block group and that block group contained 40 college gradu-
ates, then we would allocate 25% of 40, or 10 graduates, to that 
buffer. The sum of these proportions was aggregated to equal 
the proportion of college graduates within each buffer.
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