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Despite the tremendous progress in information tech-

nology, a significant number of communities in developed
and underdeveloped countries remain disconnected and
suffer from inadequate access to various modes of infor-

mation acquisition and application. Although technologi-
cal attainments may be viewed within their own narrow
diffusion patterns, it is clear that a larger view of uneven

development may provide us with a better understanding
of how technology may act either as an instrument for fur-
ther isolation of various communities or as the medium for

improving the living condition of neighborhoods. From a
positive perspective, the diffusion of digital technology can
be conceptualized within a larger framework of access and

equity. This suggests that the emergence of a more equi-
table distribution of digital technology may need to be
seamlessly incorporated into other urban and social ser-

vice delivery systems. This will assure that the traditional
patterns of social and economic isolation are not further
exacerbated by the level of access to available technologies.

To monitor and create proactive policies that attempt
to correct current patterns of inequity, each region may want
to assess its traditional patterns of social isolation, as deter-

mined by socioeconomic indicators and levels of access of
current services (e.g., education, public transportation,
banking), as well as examine the relationship of these tra-

ditional measures of inequity with patterns of access to tech-
nology. To do this, each area needs not only a consistent
methodological approach but also a community-based defi-

nition of technology. As we argue in this report, the latter
would gauge the level of affordability and knowledge of
specific forms of technology in various communities. This

qualitative information would also help define the mean-
ing of technology and its perceived application to everyday
life in a community.

This report provides one example of such an ap-
proach, using Los Angeles County as a case study. The re-

search was conducted in two phases. During the first phase,

we constructed a comprehensive database that included
sociodemographic variables, as well as census-tract-level
information about access to communication networks, hous-

ing, employment, and public transportation. Our database
was assembled through interaction with a board of advi-
sors who helped us identify and analyze various commu-

nity indicators. This information allowed us to create a ty-
pology of various communities by their degrees isolation
or position within a sociospatial hierarchy. Similarly, we

constructed an initial technology indictor that helped us
understand how the social geography of Los Angeles
County relates to its spatial pattern of access to technology.

This analysis translated into a typology that grouped all
census tracts into 16 categories. Among these, we identi-
fied two groups of census tracts: (1) those with low-socio-

economic status and low levels of technology indicators
and (2) those with low-socioeconomic status and higher-
technology indicators. We used these areas to conduct fo-

cus group meetings with community residents.
During the second phase, in addition to the qualita-

tive research, we conducted an in-depth analysis of the so-

cioeconomic structure of the County and how this may
explain the observed patterns of access to technology. For
the second phase, we acquired a commercially available

dataset (i.e., from Claritas, Inc.) of ten indicators:
1. Internet Access, cable modem (Adults)

2. Internet Access, DSL (Adults)

3. Internet Access, Dial-up (Adults)

4. Own Laptop/Notebook PC (Households)

5. Own Desktop PC (Households)

6. Own Cellular Phone (Adults)

7. Has Wireless Internet Access, Any Device (Households)

8. Has Local Phone Service, Wired (Households)

9. Satellite/Cable Subscriber (Households)

10. Has Internet at Home for Work (Households)

Executive Summary
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Given that actual subscription data are not available,

we relied on this proxy data simply to illustrate the utility
of a mixed-methods approach to understanding where
various forms of technology are available or used and how

this diversity may be understood within larger sociospatial
structures. To develop equitable policies that consider ac-
cess to technology, a similar approach, but with actual data

from service providers, would be necessary.
The findings of our Phase II analysis can be summa-

rized as follows:

1. Latino and African American neighborhoods appear to have

lower levels of access to various forms of technology.

2. In neighborhoods where Latinos constitute more than

75% of the residents, access to technology appears to

be significantly below the regional levels (see Table 1

in this report). In these tracts, access to technology is

limited largely to local phone service and satellite/

cable subscriptions. In our focus group meetings, we

discovered that improved access to cell phones would

be most desirable for residents. Focus groups identi-

fied cost and language barriers as obstacles to access-

ing technology.

3. Generational aspects of technology use were also ap-

parent among focus group residents.

4. A clear relationship exists between socioeconomic sta-

tus and level of access to technology.

5. Traditional patterns of social and economic isolation are

reproduced by the geography of access to technology.

6. Overall educational attainment, employment status,

median household income, and poverty status can

provide the best predictive ability to estimate the level

of access to technology at neighborhood level.

7. Neighborhoods that are isolated by public transit depen-

dency, long commutes, and no access to automobiles are

further isolated by their minimal access to technology.

Through our analysis, we recommend that issues of

social justice and equity should be combined with area-
based policies that address infrastructural needs of specific
communities. The goal of further diffusion and adoption

of technology should include the voice of the community
as well as the degree to which access to employment, ur-
ban services, and socioeconomic mobility are defined by

the application and utility of technology.
Given that our analysis relied on commercially avail-

able data, we recommend that similar analyses be con-

ducted within all metropolitan areas, as well as the entire
state (i.e., to understand also the needs of rural areas), by
employing actual information on subscription and utility.

Not unlike current methods that monitor banks and their
lending practices, annual or biannual spatial assessments
of subscription patterns could help us improve and expand

the needed infrastructure, as well as design programs that
improve the level of regional equity in access to technol-
ogy. Left to the direction of the market, however, the use of

technology might simply reproduce and enhance the cur-
rent patterns of social and economic structures. For tech-
nology to deliver its promise of equity, these patterns must

e reversed and, to the extent possible, minimized.

Executive Summary
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With the growing prevalence of information and com-
munication technologies (ICTs) in everyday life, a number
of scholars, policy makers, and community activists have

asked how these new technologies might play a role in fur-
thering the goals of community development, while policy
makers at various governance scales have viewed ICTs as

possible tools for advancing the cause of democracy and
civil society. In essence, advocates of linkage between ICTs
and various scales of societal organizations view informa-

tion-based communication as the fundamental element of
equitable societies; therefore, any advancement in the speed
and quality of communication is equated with advance-

ment in the human condition. In recent years, those who
hold such utilitarian perspectives have begun a discourse
on data democratization with the hope that a more effi-

cient and equitable gathering, sharing, and analyzing of
information can help advance social conditions, alleviate
local concerns over inequities in service delivery, and bring

the citizens’ voices to policy making at every level of gov-
ernment.

Despite the empowerment promised by new tech-

nologies, many activists and policy makers have been con-
cerned with their social and economic impacts. In response,
“social informatics” has emerged as “the interdisciplinary

study of the design, uses, and consequences of information
technologies that takes into account their interaction with
institutional and cultural contexts” (Kling, 2000).

In both community informatics and social
informatics, community can have at least two meanings:
(1) a geographic community, such as a neighborhood or

region and (2) a community of interest, such as persons of
a certain ethnicity or with some specific interest in com-

mon. Following several pioneers in the field of commu-
nity informatics, our research focuses on the territorial as-
pect of community. As in the case of Gurstein (2000), com-

munity informatics projects for us are inherently tied to
physical, as opposed to virtual, places. Viewed in this
manner, ICTs become instruments of connectivity, where

traditional levels of access are minimal. In other words,
ICTs become tools for social justice and economic op-
portunity rather than diminishing the existing social and

political capital by bypassing the physical community
in search of virtual connectivity. Following Loader, Hauge,
and Eagle (2000), we believe that ICTs have to be “geographi-

cally embedded and developed by community groups them-
selves to support networks of people who already know and
care about each other.”

How this can be achieved is a problem awaiting a
comprehensive solution. However, recent digital sover-
eignty and data democratization projects suggest that one

possible option may be through a deeper understanding of
existing patterns of access differential (i.e., in non-ICT are-
nas, including transportation, employment, health, educa-

tion). Purposeful development of digital backbones for (and
with) underserved communities could create more posi-
tive and accelerated growth opportunities (see Forest, 2004;

Krouk, Pitkin, and Richman, 2000; Gurstein, 1999; Nunn,
1999; Howard, 1998; McGarigle, 1998; and Schuler, 1996
for further discussions and examples). Also, local experi-

ences point to the importance of content and context in com-
munity informatics. This means that local context is not sim-
ply an afterthought in the marketing process of a new tech-

nology but rather an important ingredient in the design
and implementation of various access entries.

1Introduction
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We began our research with the fundamental ques-
tion of how different levels of access to technology, at neigh-
borhood level, correlate with existing patterns of

sociospatial characteristics and the level of access to tradi-
tional urban services, such as education, health, banking,
and transportation. Our unit of analysis, throughout our

quantitative research, was the census tract. At no point did
this research focus on individuals. As such, our results
should not be stretched to their extreme of ecological fal-

lacy. This means that spatial characteristics of a neighbor-
hood should not be ascribed to any one resident or group
of people living there. Our research is primarily concerned

with the question of how an aggregated spatial focus may
help us understand the degree to which isolation patterns
remain similar across various indicators. Furthermore, at-

tention to the social geography of access to technology may
help push forward policies that are inherently tied to other
issues of social, political, and economic equity. Therefore,

a policy agenda for access to technology would be akin to
the search for social justice.

We began our project with assembling a community-

oriented advisory group, who could help us identify vari-
ables that needed to be collected and analyzed. This advi-
sory group of community advocates, especially in the area

of access to technology, helped us identify relevant and
meaningful variables that would determine the socioeco-
nomic status of a neighborhood and prepare us for

contextualizing the level of access to technology within this
structural framework.

Knowing that census tracts are the best possible geo-

graphic aggregation for which we could find various
datasets, we began our database development with the 2000
census. As Table 1 in Appendix A illustrates, the initial list

of variables included a number of traditional demographic
and social indicators. These were Race and Ethnicity, Gender
and Age, Linguistic Pattern, Nativity, Commute to Work Char-

acteristics, Educational Attainment, Labor Force Participation,
Income Characteristics and Poverty, Housing Characteristics, and
Vehicle Ownership. After the initial analysis and mapping

of these variables (which are discussed in the next section),
and at the suggestion of the advisory board, we assembled
other datasets on hospitals (by location, type, and service

capacity), banks, check cashing places, schools (by location,
type, number of students, level of access to computers and
the Internet, and API scores), business data (by number of

businesses and employees), and transit routes (for detailed
variables, see Table 2 in Appendix A). The non-census data
were mostly from 2004 (i.e., the latest data available to us

during the early analytical phase). We used the raw data
(which in most cases were at address level) to perform our
geocoding and spatial aggregation to the census tract level.

Because, in some cases, we had access to the raw data, in
addition to the actual level of service (e.g., number of hos-
pitals and hospital beds within a census tract), we were

also able to create variables that indicated distance to the
closest service location (e.g., distance to the closest hospi-
tal). In the case of certain variables, we weighted the dis-

tance by the level of service (e.g., distance to hospital
weighted by the number of beds).

For initial assessment of technology indicators, we

were advised to look beyond access to local telephones
and owning computers and attempt to build a compre-
hensive database that included various technology indi-

cators, such as cell phones, satellite and cable subscrip-
tion, and so forth. We found little access to these datasets
from service providers, since most telecommunication

companies consider this data private or market-sensi-
tive, or both. Instead, we relied on alternative ways of
collecting this information. For example, during the first

phase, moving beyond the traditional definition of ac-
cess to computers and the Internet at home, we tapped
the California Department of Education’s database on

2 Data Collection and Research Approach



SEPTEMBER 2006 • TECHNOLOGY AND THE GEOGRAPHY OF INEQUALITY IN LOS ANGELES COUNTY 5

schools. This database provided us with information on
the number of computers available at each school and
their level of connectivity to the Internet. Furthermore,

we identified commercial data providers that assemble
information on access to technology based on their own
research and analysis. As discussed in the next section,

this information proved to be useful in the first, explor-
atory phase and prompted us to obtain a more compre-
hensive database for our second phase analysis. For the

purpose of uniformity, we relied entirely on one com-
mercial data provider (i.e., Claritas, Inc.) for this research.

Data Collection and Research Approach

Specific statistical techniques employed during each
phase of the research are discussed in the next sections,
along with the discussion of findings. However, it should

generally be stated that by presenting our findings to our
advisory board, we made sure that our methodology pro-
duced intuitively understandable results. Not only did this

assure us that our approach was reliable but also it helped
us narrow the list of variables needed for the final analysis.
Moreover, it shed some light on what datasets would help

improve our statistical outcome and what direction this type
of research may want to take in the future.
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3.1. PHASE I

This phase was dedicated to creating a preliminary
set of social and technology isolation indexes (at the census

tract level) for the County of Los Angeles. Expanding on
Shen’s (1998) conceptualization for interrelationship be-
tween transportation and telecommunication, we began

with the hypothesis that there is a high correlation between
traditional measurements of community isolation (e.g., so-
cioeconomic status) and access to technology.

To test this hypothesis, we assembled a compre-
hensive database (as previously described). We mapped
these variables and shared them with our advisory board.

Through an iterative process, we narrowed the number
of variables to those that produced what can be called
meaningful results. To illustrate this, we are including a

selected number of maps in Appendix B. In the next few
pages, we describe the observed spatial patterns of indi-
vidual variables and explain how we arrived at our final

analytical maps.
The first set of illustrations deals with racial and eth-

nic geography of Los Angeles. Figures 1 and 2 in Appen-

dix B are two examples of such maps. As illustrated, Latino
and African American communities are highly concentrated
in specific neighborhoods in the County. For Latinos, the

largest concentration occurs in a contiguous region that
extends from South Los Angeles to San Gabriel Valley (note
that all initial maps were created using a technique known

as Jenks natural breaks). There are other major concentra-
tions in Long Beach, Pacoima and other communities in
East San Fernando Valley, and Pomona. For African Ameri-

cans, spatial concentrations occur in two areas. The larger
of the two is located in West Los Angeles, along the east
side of the 405 freeway. The other one occurs in the west-

ern section of Pasadena.
In addition to race and ethnicity, we mapped a num-

ber of cultural, social, and economic indicators. For example,

Figure 3 (in Appendix B) illustrates the geographic pattern
of those who speak English at home. Because Los Angeles
has a foreign population of 36%, singular categories of race

and ethnicity may not adequately illustrate the sociocul-
tural geography of the city. Although we mapped the for-
eign-born population, linguistic indicators provide the ad-

ditional information needed to understand how certain
forms of technology and other services may reach a spe-
cific population. As illustrated by Figure 3 (in Appendix

B), a majority of inner-city neighborhoods, as well as those
extending to the heart of San Gabriel and San Fernando
Valleys, are occupied by a population who does not speak

English at home. The extent to which English speakers oc-
cupy areas with higher socioeconomic status (as we will
illustrate) provides a clue into the social geography of Los

Angeles and its correlation with nativity.
Educational attainment is equally important for un-

derstanding socioeconomic status of various neighbor-

hoods. For example, as Figure 4 (in Appendix B) sug-
gests, neighborhoods with the highest concentration of
highly educated population are those with highest per-

centage of English speakers and non-Hispanic White
population. We need to remind the reader that spatial
aggregation should not be applied to individual resi-

dents. In this case, even though neighborhoods with high-
educational attainment lack a large number of African
American and Latino residents, it should not be assumed

that highly educated minorities cannot be found there
(and in other places). Conversely, Figure 4 (in Appendix
B) does not suggest that all English speakers are highly

educated. Geographic distribution of cultural and social
indicators simply provides us with an overall impres-
sion of our communities and the socioeconomic logic by

which we arrange ourselves. For example, after mapping
a few variables, we can begin to detect the degree to
which coastal areas (west of 405 Freeway), Santa Monica

3 Analysis and Findings



SEPTEMBER 2006 • TECHNOLOGY AND THE GEOGRAPHY OF INEQUALITY IN LOS ANGELES COUNTY 7

Mountain communities, specific neighborhoods in Pasa-
dena, southern section of San Gabriel Valley, and the
periphery of San Fernando Valley rank higher on vari-

ous socioeconomic scales.
Patterns of labor force participation are illustrated by

Figure 5 (in Appendix B). This map suggests that in some

Latino and African American neighborhoods, a large per-
centage of residents are not in the labor force. Note that
this figure does not equate to unemployment. Absence from

the labor force could be due to a number of other factors,
including attending a school, retirement, or being a home-
maker. Even so, the observed spatial pattern does suggest

that inner-city neighborhoods, as well as rural areas in the
northern section of the County, have some of the lowest
rates of participation in the labor force.

Though income may not provide the entire picture
of a neighborhood’s socioeconomic status, it does sug-
gest an overall impression of a community’s purchasing

potential and access to urban amenities. As Figure 6 (in
Appendix B) illustrates, the coastal areas, especially com-
munities that encompass the Santa Monica Mountains,

have some of the highest reported Median Household
Incomes, as do a few census tracts in San Pedro, Pasa-
dena, and the northern extension of the metropolitan

area. Conversely, poverty rates are highest in central city
communities (see Figure 7 in Appendix B).

Figures 8 through 13 (in Appendix B) illustrate ad-

ditional variables by which the socioeconomic charac-
teristics of a community can be assessed. For example,
transit dependency, especially in a metropolitan area

such as Los Angeles, could prove to be limiting, as far as
access to employment opportunities and dispersed ur-
ban amenities (e.g., hospitals) are concerned. Central-city

neighborhoods, west of the Central Business District
(CBD), appear to be particularly affected by this trans-
portation limitation (see Figure 8 in Appendix B). This

variable is one of several indicators that helps us identify
spatially isolated neighborhoods in a metropolitan region.

Figure 9 (in Appendix B) provides the first glimpse

of possible correlation between the socioeconomic sta-
tus of a neighborhood and its access to information and
communication technologies. A comparison of this with

Figure 6 (in Appendix B) suggests that areas with high-
median household incomes also have higher opportuni-
ties for working at home. Conversely, lower- socioeco-

nomic neighborhoods, especially those with high depen-
dency on public transportation, spend longer times to
commute to work (see Figure 10 in Appendix B) and have

little opportunity to work at home. In this map, we see
that while the long commutes from the eastern, north-
ern, and western sections of the County are understand-

able (i.e., primarily due to job and housing imbalances
in these areas), longer commute times in the inner city
and the central region of the San Fernando Valley are

indicative of their transit dependency as well as reverse
commuting patterns. Figure 15 (in Appendix B), which
illustrates the level of access to private automobiles, sug-

gests further isolation of these communities. With long
commute distances, little or no access to automobiles,
and reliance on public transportation, people in these

neighborhoods have limited access to jobs and the net-
work of economic, social, and political opportunities that
extend across a large metropolitan area.

While race, ethnicity, educational attainment, la-
bor force participation, income, and access to transpor-
tation provide the initial impression of the emerging so-

cial geography, housing characteristics illustrate how this
social structure translates to asset-building opportuni-
ties (and hence, social mobility). As Figures 11 and 12

(in Appendix B) suggest, homeownership rates are the
highest in locations where other socioeconomic indica-
tors rank high. Conversely, in inner-city regions, where

Analysis and Findings
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Analysis and Findings

socioeconomic status is low, renter-occupied housing
units dominate the housing market.

Beyond various socioeconomic and housing indica-

tors that are derived from aggregate characteristics of com-
munity residents, we also analyzed employment and busi-
ness patterns in the region. Figures 16 through 18 (in Ap-

pendix B) provide a quick overview of this economic land-
scape. We used standard deviation mapping to illustrate
the extremes of employee and business concentrations in

the region. Clearly, transportation corridors, especially
around I-5 and I-10, as well as the Pomona and Ventura
Freeways, house a large number of worksites and employ-

ees (or employment opportunities). Figure 18 (in Appen-
dix B) particularly illustrates those areas where the largest
worksites (i.e., as far as employment volume is concerned)

are located. Ironically, a significant majority of these
worksites are in-and-around Latino and African American
neighborhoods. However, within close proximity of these

worksites, little housing can be found (see Figure 19 in
Appendix B). In other words, to reach these places, work-
ers with minimal access to automobiles may still need to

rely on public transportation.
The next few maps illustrate access to specific ser-

vices within the metropolitan region. While the spatial

distribution of banks and check-cashing places illustrates
the varying degrees of access to financial services, loca-
tion of schools, their level of access to technology, and

academic performance index suggest each community’s
level of educational services and opportunities. Figures
21 through 25 (in Appendix B) provide information in

this regard, suggesting that an obvious spatial correla-
tion between these variables and those of socioeconomic
status is not apparent.

Even though our database contained a much larger
set of variables, the first 25 maps in Appendix B are simply
a subset of those that helped us understand what variables

have to be included in our indexing exercise. Given the
spatial covariation of several indicators, we can begin to
see the degree to which social structure is mapped against

the spatial fabric of the County. Therefore, it is conceivable
that the cumulative impact of various indicators could be
aggregated into a single index to illustrate the overall

sociospatial structure of the metropolitan area. This index
could then be used to examine the correlation between so-
cioeconomic status of a neighborhood and its level of ac-

cess and usage of technology.
As Figure 14 (in Appendix B) illustrates, the 2000 cen-

sus does include some variables on access to technology.

However, since the information is on the availability of a
service (e.g., phone lines), as opposed to its subscription
pattern, we cannot rely on the census to answer the level of

access to technology. However, even at the level of phone
availability, it is clear that poorer areas do not enjoy a high
level of access to basic telecommunication services.

We used commercially available datasets (i.e., from
Claritas, Inc.) to develop a better understanding of the spa-
tial distribution of access to technology. During Phase I,

we mapped computer ownership and Internet usage as the
first indicators for spatial variation of access to informa-
tion technology. Figures 26 through 28 (in Appendix B) sug-

gest that where socioeconomic status is high, computer
ownership, access to the Internet, and online transactions
are also high. However, this relationship is not one-to-one,

and further statistical analyses are needed to develop a more
accurate picture of how socioeconomic status and the se-
lected technology indicators are related.

Before moving to more complex statistical discussions,
we do need to reflect on Figure 29 (in Appendix B). This
map, which illustrates the ratio between levels of computer

ownership and Internet usage, does suggest that in lower-
socioeconomic areas, computer availability does not nec-
essarily translate to its usage as an information and com-
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munication technology device. In other words, the absence
of access to the Internet, due to financial or infrastructural
reasons, or both, means that computer ownership does not

lead to improving the connectivity of the residents.

3.1.1. BUILDING THE INITIAL INDEXES

Methodologically speaking, while individual vari-
ables proved useful for developing an overall sociospatial
understanding of Los Angeles County, we needed to trans-

late the plurality of these variables into meaningful com-
posite indexes. Of course, it was important for us that the
final set of indexes was easily understandable, visually

verifiable, and ultimately useful.
For race and ethnicity, we opted for the integra-

tion/diversity index. This was computed using what is

known as the entropy index, which gives each census
tract a score, based on its level of racial and ethnic mix-
ture. As discussed by Modarres (2004), the entropy in-

dex can be used, in conjunction with standard deviation
mapping, to create a typology of neighborhoods, based
on their integration and diversity status. Figure 30 (in

Appendix B) illustrates the application of this procedure
to Los Angeles County. In combination with individual
race and ethnicity maps, this figure illustrates the highly

segregated nature (i.e., spatial concentration) of Latino
and African American neighborhoods in Pacoima, South
and East Los Angeles, and non-Hispanic White commu-

nities in the Santa Monica Mountains.
While this index helped us develop a more nuanced

understanding of racial and ethnic geography of Los An-

geles County, a composite socioeconomic variable was
needed to incorporate information from several other
variables into a singular index or indicator. We experi-

mented with indexing techniques, opting for the usage
of factor analysis, which is commonly employed in vari-
ous urban analyses and whose results proved to be eas-

ily understood. This technique allowed us to create five
composite variables, based on a larger number of vari-
ables (see Table 1 in Appendix B). In this report, we do

not discuss how factor analysis works, except to say that
it combines variables algebraically to produce single fac-
tors. Translating factor scores to indexes that are mapped

allows researchers to observe the social ecology of their
areas of study. We employed this technique to develop
a better understanding of the County’s sociospatial struc-

ture, on the one hand, and on the other, how this struc-
ture may relate to the observed levels of neighborhood
access to technology.

We began our factor analysis with all variables (in-
cluding those that determined the distance from services
or their frequency). After studying the outcome, we sys-

tematically (and iteratively) removed variables that were
of little influence to the outcome. The final factor analysis
included only those that provided the best possible result

with a minimal number of composite variables.
As Table 1 in Appendix B suggests, our final factor

analysis produced five composite indexes. The first one,

which is clearly the socioeconomic status (SES) index, has
a high-positive loading from Median Household Income,
Percentage Non-Hispanic White Population, Percentage

People Speaking English at Home, Percentage Native Popu-
lation, and Owner-Occupied Housing Units (note that val-
ues range from low of 0 to high of 1, with values less than

0.3 removed from the table to quickly identify important
variables for each composite variable). Percentage Latino,
Percentage of Population Without High School Degrees,

and Percentage Poverty load negatively, but high, on the
same index. The label socioeconomic index aptly describes
the first composite variable. Statistically speaking, the SES

index explains over 43% of the variation in the data. How-
ever, the third index, computer access, provides less than
10% of the variation in the database. Once again, the label

Analysis and Findings
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given to each composite variable is a function of its vari-
able loading pattern.

While the second index identifies neighborhoods with

high concentrations of poverty, dependence on public trans-
portation, minimal access to automobiles, and renter-occu-
pied housing units, the third index clearly identifies those

tracts where computer ownership and Internet usage are
high. The negative loading of Percentage Population not
in Labor Force is one indication that areas with higher

access to computers and Internet usage have a higher-
socioeconomic status.

To illustrate the importance of this process as an in-

dexing methodology, we mapped the first and the third
index, socioeconomic (SES) index and computer technol-
ogy access. Figure 31 (in Appendix B) illustrates the spatial

distribution of the SES index. This index appears intuitively
correct and clearly displays what was learned from indi-
vidual variables (previously described). Santa Monica

Mountains and coastal communities, as well as neighbor-
hoods in the foothills area around San Fernando Valley and
some in the southern sections of San Gabriel Valley, are

identified as scoring high on the socioeconomic scale. Con-
versely, neighborhoods around the CBD, South and East
Los Angeles, central sections of the San Gabriel and San

Fernando Valleys, and portions of the South Bay are iden-
tified as scoring low on the SES Index.

Given the limited nature of variables that describe

access to technology, the third index is mainly illustra-
tive of places with high-computer ownership and
Internet usage. (In this phase of the analysis, we did not

utilize the computer ownership to Internet usage ratio.
However, we will discuss the importance of this vari-
able, shortly.) As Figure 32 (in Appendix B) in Appen-

dix B indicates, inner-city neighborhoods have some of
the lowest-scoring tracts on this index. However, note
that some of the communities that scored high on the

socioeconomic scale did not receive a high score on this
index, either. This could be a function of demographic
variables, such as age and occupational structure. Re-

gardless, coastal communities––as well as the midcity
areas extending along the Wilshire and Sunset Corridors,
the southern section of the San Fernando and San Gabriel

Valleys, and some of the foothill communities––scored
high on the technology index.

While spatial covariation between the two indexes

can be visually detected, for the purpose of our first phase
of the analysis, we needed to employ a technique that
grouped tracts by their scores on both indexes. To this

end, we created a four by four matrix, the axes of which
were defined by the two indexes. Using the mean and
the standard deviation values for each index, we grouped

census tracts into four categories on each index (see Fig-
ure 33 in Appendix B), forming a matrix populated by
the frequency of tracts for each of the combined condi-

tions. For example, only 12 tracts scored less than one
standard deviation below the mean on SES and technol-
ogy indexes, while 75 tracts scored high on SES and low

on the other index. Spatially, these groups of tracts can
be identified and examined for their internal character-
istics. For example, Figure 34 (in Appendix B) identifies

the tracts that scored low on both indexes.
This technique provided us with the first glimpse

of how the relationship between socioeconomic status

and access to technology could be mapped. Given the
reliability and repeatability of this procedure, we can de-
velop and implement area-based policies for improving

and monitoring access to technology, especially in low-
income areas. If data from service providers could be
used to develop a complete technology index, then this

methodology could become an important tool for creat-
ing, implementing, and monitoring equity-based poli-
cies for access to technology.



SEPTEMBER 2006 • TECHNOLOGY AND THE GEOGRAPHY OF INEQUALITY IN LOS ANGELES COUNTY 11

For the purpose of our research, we used this group-
ing technique to identify areas where we needed to con-
duct our focus group meetings and develop a deeper un-

derstanding of how technology is defined and used by com-
munity residents (for findings from these focus group meet-
ings, see section 4 of this report).

Given that factor analysis does not by itself answer
the question of how computer usage (especially as it re-
lates to access to the Internet) relates to socioeconomic and

demographic variables, we performed a final multivariate
analysis on the Phase I database. This was a regression
analysis of computer ownership to Internet usage ratio (CI)

(i.e., the dependent variable). Note that the higher this ra-
tio, the more likely it is that available computers are inde-
pendent machines, without access to information. Given

that ICTs are centered on information, it is crucial that com-
puter ownership is weighed by its level of connectivity.

Just as in the case of factor analysis, we began by in-

cluding all variables that could reasonably explain the spa-
tial variation of the CI. Through an iterative process and
the review of the regression results, we narrowed the vari-

ables to only those that were best capable of predicting the
CI values. Table 2 in Appendix B provides the findings of
the final regression analysis. It is clear from the results that

areas with high concentration of poverty and minority
population are more likely to have high CIs (i.e., comput-
ers without high-Internet usage). However, higher concen-

tration of working-age population who are in the labor force
and non-Hispanic White and higher percentage of younger
population result in lower-CI values (i.e., higher-Internet

usage per available computer). This regression analysis set
the stage for our Phase II analysis. Clearly needing more
technology variables, we were also interested in focusing

on a more detailed indexing exercise. Given how factor
analysis creates the composite variables, a correlation analy-
sis between one or more indexes may not be the ideal pro-

cedure. For this reason, we aimed at developing an alter-
native indexing procedure that allowed us to clearly map
the relationship between socioeconomic indicators and ac-

cess to various types of technology, and to express this re-
lationship statistically.

3.2 PHASE II

To further systemize and expand our indexes, we
began with a conceptualization of social geography that

attempts to use the most important variables as instruments
for creating neighborhood typologies in the County. Re-
flecting on the utility of Figure 33 in Appendix B, we found

that basic statistics could be used to construct a more nu-
anced understanding of the region’s social landscape. Note
that by dividing the results of socioeconomic and technol-

ogy indexes into four categories, using mean and standard
deviation, we could provide two simultaneous sources of
information. First, since the central tendency of each com-

posite variable is used (i.e., to create the four categories),
each census tract is compared with the overall values for
the County of Los Angeles in order to give it a ranking of 1

to 4, on each variable. Second, while categories 2 and 3 fall
within one standard deviation of the mean and can be in-
terpreted as being closer to the norm of the County, cat-

egories 1 and 4 show the extremes of the value, on either
end of the distribution.

Observing the utility of using the central tendency

values to create typology of neighborhoods, we experi-
mented with various forms of indexing by individual vari-
ables. The best result was achieved by collapsing the areas

within one standard deviation into a single variable and
leaving the extreme values. In other words, we used each
variable’s mean and standard deviation values to create

three categories of neighborhoods: (1) those less than one
standard deviation below the mean, (2) those within one
standard deviation from the mean, and (3) those higher

Analysis and Findings
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than one standard deviation above the mean. To illustrate
the result of this approach, we can compare Figures 1 and
31 in Appendix B. Figure 1 identifies the extremes of the

socioeconomic index values more clearly by collapsing the
middle values. In this manner, it is mostly a map of major
socioeconomic differences.

In reducing the number of categories into three, we
also hoped that neighborhoods with similar conditions
would end up with similar values on all or most indexes;

therefore, it would be possible to create a cumulative
index. In other words, if a census tract received a value
of 1 for poverty, it could possibly receive a value of 1 for

educational achievement and other indicators. Therefore,
it would become possible to evaluate how cumulatively
different variables affect the socioeconomic structure of

specific neighborhoods.
Figures 2 through 6 are based on some of the vari-

ables used in the previous analysis. These maps clearly

illustrate the spatial pattern of English spoken at home,
poverty, educational achievement, transit dependency,
and access to vehicle. Note the spatial covariation of tran-

sit dependency and access to vehicle, using this index-
ing approach. As illustrated by these maps, it is in neigh-
borhoods with minimal access to automobiles that reli-

ance on transit dependency is high. Beyond the particu-
lar type of information derived from these maps, the in-
formation from the indexing approach appears to reflect

this relationship in a clear manner. Similarly, maps of
poverty, language, and educational attainment suggest
that extreme spatial manifestations on these variables

seem to covary.
Once we were assured of the reliance of this meth-

odology, we created a set of variables containing the

ranking value of each tract on each census variable (i.e.,
the ones used for this analysis). Furthermore, we used
previously computed indexes, such as the diversity in-

dex (i.e., entropy index of race and ethnicity), to create
new typologies (see Figure 7).

Given our interest in access to technology, we ob-

tained a commercially available dataset from Claritas,
Inc. This company provided us with information on the
following technology indicators by census tract (all for

2005, with the exception Satellite/Cable Subscriber data,
which were for 2006):

1. Internet Access, Cable Modem (Adults)

2. Internet Access, DSL (Adults)

3. Internet Access, Dial-up (Adults)

4. Own Laptop/Notebook PC (Households)

5. Own Desktop PC (Households)

6. Own Cellular Phone (Adults)

7. Has Wireless Internet Access, Any Device (Households)

8. Has Local Phone Service, Wired (Households)

9. Satellite/Cable Subscriber (Households)

10. Has Internet at Home for Work (Households)

In addition to these variables, we obtained the house-
hold and adult variables (the base numbers for the tech-

nology variables). Since our socioeconomic data were based
on the 2000 census, we also acquired the current year esti-
mate (2005) for race and ethnicity data, as well as for a few

socioeconomic variables (e.g., median household income
and educational attainment).

We mapped and analyzed these data sets (just as in

the case of Phase I dataset) prior to an attempt to index
them. In the following sections, we first describe the results
of our analyses, and then we describe the indexing results.

3.2.1. RACE, ETHNICITY, INCOME, AND

ACCESS TO TECHNOLOGY

Given our interest in the geography of access to tech-
nology and its relationship to existing isolation patterns,
we examined the cross-tabulation of race, ethnicity, and

Analysis and Findings
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Table 1. Access to Selected Technology by 2005 Census Tract level Racial and Ethnic Concentrations

income by the previously mentioned technology variables.
As Table 1 reveals, there appears to be a close relationship
between the level of geographic concentration of minori-

ties and access to technology; however, this relationship
varies across and within specific groups. For example, the
level of access appears to be more severe for neighborhoods

where Latinos are a significant majority of residents (i.e.,
0%–75%). Interestingly, areas with 0%–25% Latinos appear
to have better access in all technology categories than areas

with 0%–25% African American or Asian Pacific Islanders.
One of the main reasons for this emerging pattern is the
overall population size of each group. In other words, while

there are few census tracts within which African Ameri-
cans and Asian Pacific Islanders (API) make up more than
75% of the population (26 and 10, respectively), for Latinos,

488 or nearly 24% of all tracts had a such a high concentra-
tion. As a result, the level of access to any one technology
category for African American and API neighborhoods is

best understood from the middle range of concentration

(25%–75%). Conversely, tracts with high concentration of
Latinos are useful for assessing how such neighborhoods
are affected by the current pattern of access to technology.

Within this contextual framework, African American neigh-
borhoods are found to experience lower levels of access to
technology in every category. For Latinos, only low-con-

centration areas achieve higher than regional average rates.
For the API community, the levels of access to technology
are either at or slightly above the average for the County.

To examine how minority concentrations relate to so-
cioeconomic indicators, we constructed a second table that
summarizes the social geography of the County. Table 2

illustrates that tracts with high concentration of African
Americans and Latinos are more likely to have lower-edu-
cational achievement, lower-labor force participation,

higher- poverty rates, larger renter populations, and slightly
older housing units. Latinos and African American neigh-
borhoods do differ, however, on certain indicators, espe-

cially nativity and “English language spoken at home.” On

Analysis and Findings

2005 % 2005 % 2005 % 2005 % 2006 % 2005 %
Adults Adults Adults 2005 % 2005 % 2005 % Households Households Households

2005 Census w/ Internet w/ Internet w/ Internet Households 2005 % Adults Households w/ Local w/ Satellite w/ Internet
Tract Level Access Access Access w/ Laptop Households w/ Cellular w/ Wireless Phone Svc, /Cable at Home
Concentration –Cable Modem –DSL –Dial up / Notebook w/ Desktop Phones –Any Device Wired Subscription for Work

African America
0-25% 15.02 14.23 24.05 15.83 53.62 54.21 17.55 75.43 70.82 32.94
25-50% 10.65 11.75 18.45 10.75 43.88 45.71 11.56 69.60 66.03 26.43
50-75% 12.70 13.85 21.72 11.72 46.74 55.17 11.51 73.18 67.54 26.64
75-100% 16.73 16.38 28.11 15.63 54.05 67.77 14.64 79.07 70.96 31.55

Latino
0-25% 20.87 18.33 32.38 20.32 62.37 69.55 22.18 81.13 77.12 38.13
25-50% 14.87 14.26 24.85 16.05 54.80 55.48 16.94 76.12 71.69 33.16
50-75% 11.34 12.10 19.21 12.63 47.70 46.24 13.84 71.34 67.05 29.00
75-100% 8.61 9.53 14.01 10.18 41.91 36.29 12.38 68.57 62.68 26.33

Asian Pacific Islander
0-25% 14.65 14.07 23.65 15.08 52.25 53.72 16.81 74.63 70.11 32.01
25-50% 15.20 14.28 23.92 17.10 55.79 55.05 17.97 77.18 71.81 34.18
50-75% 15.08 14.06 24.30 18.25 58.54 53.73 19.01 78.52 73.81 35.65
75-100% 13.02 13.10 21.13 16.61 53.38 51.89 16.96 75.81 72.88 33.10

All Census Tracts 14.68 14.09 23.64 15.38 52.86 53.85 17.01 75.05 70.45 32.38
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these variables, the foreign-born status of most Latino neigh-
borhoods clearly emerges. In terms of commuting patterns,
both African American and Latino neighborhoods experi-

ence higher dependence on public transit, lower levels of
car usage, and minimal access to vehicles, compared with
all other tracts. However, African American neighborhoods

are slightly worse off in this regard.
This initial examination of the data sets the stage

for more in-depth analyses and cartographic assessment

of the County’s social geography and its relationship to
spatial distribution of access to technology. Similar to
the Phase I analysis, we ran a factor analysis, using the

newly acquired dataset. We also included a number of
necessary variables from the 2000 census data (since nei-
ther a 2005 variable was available nor the changes from

2000 to 2005 were expected to be dramatically different).
Table 3 displays the results. Given the larger number of
technology variables, it is not surprising that the first

composite index includes these variables. (This is, in fact,
one of the unique characteristics of factor analysis.) Please
note that the highlighted cells identify the index in which

each variable produced the highest loading.
As Table 3 suggests, access to technology seems to

have the highest loading in neighborhoods where higher-

educational level and higher-occupational status are ob-
served. While the presence of the White population does
produce a high loading on this index, given that the 2005

estimated for this racial category does include some Latinos,
the results are not easily interpretable. Factor scores from
this index were mapped (see Figure 8) to assess the spatial

distribution of this composite variable. Note that not un-
like in the socioeconomic maps we have discussed, areas
with the highest level of access are mostly in coastal com-

munities and the Santa Monica Mountains. There are a few
census tracts in the San Gabriel and San Fernando Valleys
that also scored high on this index.
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Table 3. Factor Analysis
Extraction Method: Principal Component Analysis. Rotation Method: Equamax with Kaiser Normalization.

Analysis and Findings

MiddleClass Middle Class
African-Amer. Long Professional

Latino Native & PI Distance & Older Older Naturized
Variables Technology Low SES Hi Income Communities Communters Communites Population FB

2005 Internet Access, Cable Modem—Adults 0.56 — 0.38 0.35 0.45 — — —

2005 Internet Access, DSL—Adults 0.55 — — 0.44 0.44 0.37 — —

2005 Internet Access, Dial up—Adults 0.52 — — 0.42 0.47 0.37 — —

2005 Own Laptop/Notebook PC—Households 0.56 — 0.30 0.36 0.39 0.41 — —

2005 Own Desktop PC—Households 0.53 — — 0.44 0.47 0.32 — —

2005 Own Cellular Phone—Adults 0.50 — — 0.47 0.47 0.31 — —

2005 Has Wireless Access: Any Device
—Households 0.62 — — 0.31 0.41 0.40 — —

2005 Has Local phone Service, Wired
—Households 0.50 — — 0.51 0.46 0.32 — —

2006 Satellite/Cable Subscriber—Households 0.50 — — 0.50 0.48 0.31 — —

2005 Has Internet at Home for Work
—Households 0.55 — — 0.43 0.44 0.39 — —

2000 % Male less than 18 — 0.34 — — — -0.71 -0.45 —

2000 % Female less than 18 — 0.33 — — — -0.72 -0.45 —

2000 % Male 65 and over — — — — — — 0.88 —

2000 % Female 65 and over — — — — — — 0.91 —

2000 % Male 18-64 — — — — — 0.81 — —

2000 % Female 18-64 — -0.42 — — 0.32 0.31 — —

2000 % Speak English at home — -0.41 0.58 — — — 0.32 -0.35

2000 % Native — — 0.70 — — — — -0.44

2000 % Foreign born-naturalized — — — — — — — 0.87

2000 % Foreign born-not citizen — 0.33 -0.76 — — — -0.37 —

2000 % Commute to work with cars — — 0.74 — 0.34 — — —

2000 % Commute to work
with public transportation — — -0.86 — — — — —

2000 % Work at home 0.47 — — — — — 0.35 —

2000 Average travel time to work — — — — 0.71 -0.38 — —

2005 Estimated White Population 0.53 0.37 0.35 — 0.42 0.34 — —
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2005 Estimated African American Population — — — 0.76 — — — -0.32

2005 Estimated Asian Population — — — — — — — 0.83

2005 Estimated Pacific Islander Population — — — 0.55 -0.44 — — —

2005 Estimated Latino Population — 0.80 — — — — -0.39 —

2005 Education less than 9th grade - 25+ — 0.67 -0.50 — — — -0.33 —

2005 Education some high school - 25+ — 0.75 — 0.31 — — — —

2005 Education high school - 25+ — 0.57 — 0.55 0.33 — — —

2005 Education some college - 25+ — — 0.37 0.61 0.46 — — —

2005 Education community college - 25+ — — 0.36 0.49 0.45 — — 0.38

2005 Education BA/BS - 25+ 0.60 — — — 0.35 0.40 0.23 0.34

2005 Education MA/MS - 25+ 0.70 — — — — 0.32 — —

2005 Education professional degree - 25+ 0.77 — — — — — 0.32 —

2005 Education PHD - 25+ 0.71 — — — — — — —

2005 Occupation Management, Business
and Finance - 16+ civilian employment 0.61 — 0.33 — 0.39 0.32 — —

2005 Occupation Professional and related
—16+ civilian employment 0.63 — — — 0.35 0.41 — —

2005 Occupation Services
—16+ civilian population — 0.54 — 0.48 — — — —

2005 Occupation Sales and Office
—16+ civilian employment — — — 0.52 0.42 — — 0.40

2005 Occupation Farm, Fishing and Forestry
—16+ civilian employment — 0.43 — — — — — —

2005 Occupation Construction, Extraction and
Maintenace—16+ civilian employment — 0.72 — — — — — —

2005 Occupation Production, Transportation
and Material Moving—16+ civilan employment — 0.76 — — — — -0.36 —

2005 median Household Income 0.39 — 0.58 — — — 0.31 —

Eigenvalue 19.59 8.01 3.19 2.17 1.73 1.53 1.30 1.10

Percent of Variance 42.60 17.41 6.93 4.72 3.77 3.33 2.82 2.40

MiddleClass Middle Class
African-Amer. Long Professional

Latino Native & PI Distance & Older Older Naturized
Variables Technology Low SES Hi Income Communities Communters Communites Population FB
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Figures 9 through 14 visualize the additional indexes
in Table 3. These indexes illustrate the sociodemographic
dynamics of the County and its spatial structure. A com-

parison of these maps illustrates that Los Angeles County
does have a distinct geography of race, ethnicity, and class.
Clearly, some tracts in neighborhoods west and south of

the CBD—as well as South Los Angeles, East Los Angeles,
and East San Fernando Valley—are affected by socioeco-
nomic inequities. This information can be used to examine

how such neighborhoods rate by their level of access to
various technology indicators.

Figures 15 through 24 represent the ten technology

variables previously listed. As mentioned, we used the stan-
dard deviation technique to construct these maps and as-
sign to each tract a value of 1 through 3, depending on its

score on each variable. As such, the ten technology vari-
ables became independent indexes for assessing each
location’s score across various technology indicators. Even

though some consistency in scoring exists across all vari-
ables (compare all the maps), some variations occur, as well.
For example, while fewer tracts in the central district scored

low on having access to local phone service (Figure 22),
having a computer at home for work was less present in
the central city and more pronounced in coastal communi-

ties between LAX and San Pedro (see Figure 24).
A cross-tabulation between the two sets of indexes

(i.e., SES and technology indexes) provides the first clue

into how access to technology may be affected by socioeco-
nomic status of a neighborhood. Given the detailed nature
of these tests (which translate to 110 pages of statistical

outputs), Table 4 was created to illustrate some of the stron-
gest relationships between technology and socioeconomic
indexes. (This does not mean that other socioeconomic vari-

ables did not have a statistically significant relationship with
technology indicators––in fact, they did.)

As Table 4 indicates, among the race and ethnic cat-

egories, Latino concentration has a strong relationship
with a number of technology indicators. However, edu-
cational attainment has one of the strongest correlations with

the level of access to technology, at the tract level. Median
household income and poverty are other important predictors
for the geography access to technology.1  One of the more

striking aspects of relationship between technology and
socioeconomic status of neighborhoods is the level of ac-
cess to local phone services. While income levels are ex-

pected to correlate with subscription patterns, the corre-
lation with access to vehicle does point to a concern.
Without phones and access to vehicles, certain tracts are

physically and virtually further disconnected from oth-
ers. This finding confirmed our original expectation that, in
some cases, access to technology simply conforms to existing pat-

terns of isolations, rather than alleviating them. To illustrate
this point, however, we needed to conduct a final analysis.

To examine how access to technology and socio-

economic status correlate, we needed to move beyond
the simple correlation between individual variables and
assess cumulative impact of social geography and its re-

lationship to what can be called the geography of access
to technology. This means that, for our region, we needed
to create a single composite index of SES and a single

composite index of technology.
As we have explained, one reason for our standard

deviation indexing was to transform all appropriate vari-

ables into similar ranking. Given that in all cases we made
value 1 represent the worst-case scenario and 3 the best,
it was possible for us to conceive of aggregating these

ranking values into a single value. Thus, if a tract had
received ranking of 1 across all 8 socioeconomic vari-
ables, it would achieve a value of 8 in its composite SES

index. Given that our ranking ranged only from 1 to 3,
the maximum possible value would be 24. For the com-
posite technology index, the values could only range
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from 10 to 30. On both indexes, the lowest value repre-
sented the worst-case scenario and the highest value rep-
resented the extreme possibility for socioeconomic score

and access to technology, respectively.
Figures 25 and 26 illustrate the spatial distribution of

these composite indexes. Note that on these maps, we have

not identified each category or value by its color. Instead,
we are using a range of colors that shift from red to green
to correspond with the range of values from the lowest to

the highest. In this scheme, yellow represents the middle
value. As Table 5 illustrates, only a few census tracts re-
ceived the lowest possible score of 8 (or a value of 1 for

every SES variable). However, 156, or slightly above 17%
of all census tracts, achieved a score of 12 or lower. This
means that close to 1 in 5 tracts ranked very low on most

socioeconomic indicators. Geographically, these commu-
nities appear in and around the CBD, South Los Angeles,
East Los Angeles, Pacoima, Long Beach, Pomona, and cen-

tral communities of San Gabriel Valley. As expected, the
results are not only intuitively correct but also provide a

detailed, nuanced understanding of the social geography
of the region, using 8 different indicators, simultaneously.

This analytical mapping approach was then applied

to the composite technology index. Figure 26 closely re-
sembles the SES map. In fact, upon close examination, it
appears that the composite technology index brings the

socioeconomic differences clearly into focus. Here, the
boundaries are more pronounced. Clearly, inner-city neigh-
borhoods, as well as other low-socioeconomic status tracts

in East San Fernando Valley, the South Bay communities,
and the heart of the San Gabriel Valley have some of the
lowest levels of access to technology (at least for the ten

variables we examined). The scatter-plot in Figure 27 and
its accompanying Table 7 suggest that not only can we vi-
sually detect the spatial relationship between access to tech-

nology and socioeconomic status but also, statistically
speaking, we can observe a high and significant correla-
tion between the two. In fact, as Table 7 indicates, there is

nearly a perfect relationship between the two indicators.
This brings us to the conclusion that the geography of ac-

Table 4. Summary of Findings from Appendix C (Strongest Relationship Patterns)

Socioeconomic Variables

2005 Median 2000 2000
2005 Latino Household 2000 2000 Lingusitic 2000 Access to

Technology Indicator Concentration Income SES Education Index Poverty Vehicle

Cable/Modem X X X X X X

DSL X X

Dial up X X X

Laptop/Notebook X X X

Desktop X X X X X

Cell Phone X X X X

Wireless X X

Local Phone X X X

Satellite/Cable X X X

Internet at home for work X X X
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cess to technology simply mimics that of SES, and as such,
the current buzz about the role of technology in improving
the social and economic structure of communities would

become another utopian promise, whose delivery rests on
our ability to integrate social equity considerations in our
pattern of service delivery and infrastructural investment.

3.2.2. COMMUNITY FOCUS GROUPS

To more deeply investigate the dynamics of social and
technological isolation and access, we conducted focus

groups in four neighborhoods in LA County during the

fall of 2006. Two of the neighborhoods were from the Low
SES, Low TC group in Figure 33, while two were from the
Low SES, High TC group. Two neighborhoods were lo-

cated in the San Fernando Valley area of Los Angles County,
two in the San Gabriel Valley. One neighborhood was lo-
cated in the City of Los Angeles, while the other three were

in smaller cities in the county. We worked with local com-
munity organizations to recruit focus group participants
and carry out the focus groups. The participants were all

adults, though they ranged in age from 20 to 60. One of the

Table 5. Composit SES Index

Table 6. Composite Tech Index

SES Number Percent of Cumulative
Rank of Tracts All Tracts Percentage

8 6 0.29 0.29

9 42 2.04 2.34

10 66 3.21 5.55

11 85 4.14 9.69

12 156 7.59 17.28

13 103 5.01 22.30

14 104 5.06 27.36

15 126 6.13 33.50

16 346 16.85 50.34

17 376 18.31 68.65

18 231 11.25 79.89

19 145 7.06 86.95

20 138 6.72 93.67

21 102 4.97 98.64

22 26 1.27 99.90

23 2 0.10 100.00

Total 2054

Percent
Index Number of All Valid Cumulative
Value of Tracts Tracts Percent Percentage

10 115 5.60 5.60 5.60

11 102 4.97 4.97 10.56

12 56 2.73 2.73 13.29

13 34 1.66 1.66 14.95

14 38 1.85 1.85 16.80

15 31 1.51 1.51 18.31

16 45 2.19 2.19 20.50

17 76 3.70 3.70 24.20

18 71 3.46 3.46 27.65

19 64 3.12 3.12 30.77

20 741 36.08 36.08 66.85

21 117 5.70 5.70 72.54

22 73 3.55 3.55 76.10

23 79 3.85 3.85 79.94

24 71 3.46 3.46 83.40

25 59 2.87 2.87 86.27

26 43 2.09 2.09 88.36

27 105 5.11 5.11 93.48

28 59 2.87 2.87 96.35

29 41 2.00 2.00 98.34

30 34 1.66 1.66 100.00

Total 2054
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focus groups was conducted entirely in Spanish, one en-
tirely in English, and the other two were in English and
Spanish. The majority of participants were first or second

generation immigrants from Asia or Latin America. In gen-
eral, the purpose of the focus groups was to understand
community residents’ perceptions with regard to technol-

ogy, specifically their access and use of information and
communications technologies.

When asked, “What comes to mind when you hear

the word technology?” most responded with examples of
major technological advances directed at consumers, such

as telephones, computers, electronic games, and modes of
transportation. Several also highlighted, more generally,
“scientific advances,” while a few referred to “information”

(e.g., processing, storing, and analysis). Many participants
expressed favorable perceptions of technology, recogniz-
ing that it is a necessary part of our lives, though some feared

that rapid technological advances might create new types
of risks (e.g., identity theft).

The majority of participants said that they had cell

phones, and it was not uncommon for them not to have
land lines. The most common reason people gave for hav-

Table 7. Correspondance Table between Composit Tech Index by Composit SES Index
Cell Values Represent Number of Census Tracts

Composit Composit SES Index
Tech Index 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 Total

10 3 26 23 29 19 6 1 0 0 7 0 1 0 0 0 0 115
11 1 13 20 22 31 12 2 1 0 0 0 0 0 0 0 0 102
12 1 3 11 14 9 10 5 1 1 0 0 0 1 0 0 0 56
13 1 0 4 3 11 7 6 1 0 0 0 1 0 0 0 0 34
14 0 0 4 4 13 8 3 4 0 0 0 1 0 1 0 0 38
15 0 0 1 5 10 5 6 2 2 0 0 0 0 0 0 0 31
16 0 0 1 4 7 6 11 9 2 2 1 2 0 0 0 0 45
17 0 0 1 2 28 18 16 3 2 3 1 2 0 0 0 0 76
18 0 0 1 2 12 4 10 14 19 6 2 1 0 0 0 0 71
19 0 0 0 0 7 9 13 13 9 3 3 5 1 1 0 0 64
20 0 0 0 0 9 18 29 77 287 216 76 18 10 1 0 0 741
21 0 0 0 0 0 0 2 0 17 45 34 10 6 2 1 0 117
22 0 0 0 0 0 0 0 0 5 25 28 9 5 1 0 0 73
23 0 0 0 0 0 0 0 0 1 21 23 14 16 3 0 1 79
24 0 0 0 0 0 0 0 1 0 19 21 14 11 5 0 0 71
25 0 0 0 0 0 0 0 0 1 14 14 12 13 5 0 0 59
26 0 0 0 0 0 0 0 0 0 6 9 8 9 11 0 0 43
27 0 0 0 0 0 0 0 0 0 9 15 29 24 23 5 0 105
28 0 0 0 0 0 0 0 0 0 0 4 7 18 23 6 1 59
29 0 0 0 0 0 0 0 0 0 0 0 4 11 18 8 0 41
30 0 0 0 0 0 0 0 0 0 0 0 7 13 8 6 0 34

Total 6 42 66 85 156 103 104 126 346 376 231 145 138 102 26 2 2054
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Figure 27. Relationship between Composite SES Index and Composite Technology Index

Analysis and Findings

ing a cell phone and not a land line was that the cell phone
is more mobile and flexible. Parents cited the importance
of cell phones to communicate, especially in case of emer-

gencies. As one mother said, “I have several children in
different grades, and I need to communicate with them to
pick them up,” while another explained, “We need to have

[cell phones] because we are constantly thinking about what
might happen.” Several participants expressed that they
would “feel lost” without their cell phones. In one focus

group, a participant shared that her 8-year-old child and
many of her school peers have their own cell phones. Oth-
ers, especially the self-employed, mentioned that a cell

phone was indispensable for work. Often, the decision came

down to finances: If they can afford to have only one––
either a cell phone or land line––the self-employed prefer
the cell phone for its mobility. Among those who did not

have cell phones, most cited cost as the major reason, point-
ing to the long contracts often required by companies. Some
expressed that they felt that companies were trying to take

advantage of them with complicated plans and with re-
quirements and fees.

A majority of focus group participants had at least

one computer in the home. Among parents, the most
commonly citied reason for having a computer was for
their children to do homework for school, so that they

wouldn’t have to go to the library or another location.
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One participant said, “Eighty percent of why we bought
ours was for our kids.” Many of these parents, especially
those who were monolingual Spanish-speaking immi-

grants, did not use the computer themselves (unless they
were self-employed and needed it for work). A few men-
tioned that they used the computer to help them study

English, and a few mentioned using the Internet to look
for information and goods and services. For those who
did not have a computer in the home, most cited cost as

the primary barrier.
The majority of people with computers in the home

also had Internet access, primarily through dial-up mo-

dems but also with broadband, such as DSL or cable.
The majority of people with dial-up access complained
about the speed of their access but explained that the

cost of broadband was prohibitive. The most commonly
cited reasons for using the Internet were looking for
goods and services, shopping, and looking for maps and

driving directions. Several—particularly the younger
participants— mentioned more advanced uses, such as
communication with social networks (E-mail, instant

messaging), banking and paying bills, and entertainment
(TV, the news, downloading music).

For those with computers but no Internet access, cost

was a major barrier: As one parent explained, “I do not
have Internet because there are seven people in my family
and we cannot afford it.” A few participants, especially

younger ones with professional employment, explained that
they do not have Internet access at home because they have
it at work and can use E-mail and the Web there. One per-

son explained that she would like to have broadband ac-
cess in her home but that it does not reach there (she has
had technicians from the cable company at her home but

they have been unable to provide access even though the
company says it is available). At the same time, schools are
requiring that students use the Internet for research projects,

which leaves families without access to the Internet at home
at a disadvantage, compounding the inequities in socio-
economic status. This was a concern expressed by many in

the focus groups.
Another reason that participants—especially mono-

lingual Spanish speakers—did not have access to Internet

was a perception that it is unsafe. Several parents expressed
concern over inappropriate content for their children (e.g.,
in online chat rooms and social networking Web sites, such

as MySpace), while others were fearful of (and in several
cases had been victimized by) identity theft. As one par-
ticipant explained, “For parents who don’t know how to

use the computer as well as their kids, it’s better not to have
Internet access.”

  The following exchange during one of the focus

groups illustrates these concerns:
Participant 1: “You can buy a filter to block what you do

not want your children to see.”

Participant 2: “I do not know English, so I do not know
what they are talking about.”

Participant 3: “That’s why we have to learn English.”

Participant 1: “I cannot speak English, but I can
understand it.”

Participant 4: “But we need to learn more.”

Participant 5: “The Internet is more complicated.
I am afraid.”

When asked where else they could go in their neigh-
borhood to have access to computers and the Internet,
most participants mentioned libraries and schools. Li-

braries provide free access, but several complained that
there is a lot of demand, limiting usage to half-hour time
periods. Schools have access for students, and parents

can help students during “homework club” hours. Oth-
ers who do not have a computer or Internet access in the
home mentioned that they go to the homes of friends or
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relatives. Several participants also mentioned training
centers and community technology centers as free ac-
cess points where they could do things such as work on

their resumes and learn software programs.
We asked participants what keeps them from tak-

ing advantage of the technological advances that are

available, and the most common barrier mentioned was
cost. In particular, long-term contracts of cell phone and
Internet companies were cited as problematic given their

economic situations: “Low- income families do not have
a permanent job, so it is hard for us to sign a contract for
2 years because if we lose our job, then we cannot pay.”

Participants also identified lack of English and low edu-
cational levels as major barriers. Participants who are
children of immigrants expressed that they have tried to

teach their parents computer skills, but their parents can-
not seem to grasp the concepts because of language bar-
riers and a lack of general computer knowledge. Despite

some knowledge of free or low-cost training opportu-
nities in the community, many were unaware or men-

tioned that the schedules of classes conflicted with
their work schedules. Several argued that lack of
knowledge is a greater barrier than cost: “If you can

see the value of technology, you would be more will-
ing to buy it, to pay the price.”

The community focus groups clearly reinforced sev-

eral findings from our spatial and quantitative analysis.
First and foremost, residents of socially isolated neigh-
borhoods face similar challenges in accessing technol-

ogy (i.e., economic, educational, cultural, and linguis-
tic). The relative high cost of technological services is
prohibitive for residents of these communities, and they

are often overwhelmed by the complicated service plans
of telecommunications companies. Education level and
age are significant determinants of residents’ abilities to

access ICTs. The younger and better educated partici-
pants in the focus groups were clearly more comfortable
with technologies and saw the value in them. They also

were more likely to speak English, another barrier, and
less fearful of the technologies.

Analysis and Findings
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4 Toward a Policy of Equity in Access to Technology

In every step of our study, we have clearly witnessed
the relationship between socioeconomic status and access
to various forms of technology. Beyond our quantitative

analyses, community focus group meetings confirmed that
the main concerns for the low-income population are ac-
cess, price, and content. As market goods, technological ser-

vices can easily become media for further differentiation of
the population by the existing social class structure. For
example, given the degree to which race and ethnicity are

mapped against socioeconomic class in our society, it is not
surprising to see how access to technology covariates with
racial and ethnic concentrations. In Los Angeles County,

we were able to illustrate how African American, but par-
ticularly Latino, neighborhoods were affected by low lev-
els of access to technology. Therefore, it appears that cur-

rent geographies of inequity are simply reproduced by the
geography of access to technological services.

To infuse equity into policies for access to and diffu-

sion of technology, we clearly cannot rely on market forces
alone. Pricing leads to affordability patterns that put cer-
tain technological products out of reach for low-income

portions of the population. To counter the existing patterns
of correlation between socioeconomic status and access to
technology, spatial targeting of certain neighborhoods for

differential pricing may help improve the current levels of
access. However, even with pricing adjustments, educa-
tion and language remain a challenge. Therefore, in addi-

tion to pricing considerations, the second and the third
prongs of equity-based technology-diffusion policy would
have to include improvements in educational status and

language consideration. Education can be treated as tar-
geted and focused only on technology (such as classes at
regular and adult schools) or more holistically, by consid-

ering spatial improvement of educational attainment. The
latter requires us to establish long-term goals, close moni-
toring of the effectiveness of school improvements, and a

reasonable funding strategy. Given the complicated long-
term nature of this approach and the short attention span
of politics and policy, such an approach to neighborhood

improvement may not fit within our overall conception of
governance. However, without some consideration for
improving the socioeconomic condition of all neighbor-

hoods, improved access to technology may not be as easily
achieved goal as it is imagined. Put differently, if access to
technology is closely related to socioeconomic status, would

infrastructural consideration for improving access to tech-
nology be separated from improvement in socioeconomic
status? Given that technological products and services are

priced according to their market value, it is clear that either
inequity in socioeconomic patterns have to be gradually
reduced or a differential pricing mechanism needs to be

considered to improve access within various neighbor-
hoods. “Build it and they will come” cannot be a reason-
able solution for technology products that are priced high,

require specific educational background, and are valued
within various sociocultural contexts. The latter suggests
that in some cases, content can be as important as the tech-

nology itself. For example, given that our language index
was constructed using the percentage of population who
speak English at home, we can make the observation that

in areas where English is not the most pervasive language,
marketing as well as the content of the technology become
an issue. Once again, it appears that a well-researched spa-

tial approach (and context) for access, pricing, and content
may produce the best possible results.

In a multiracial, multiethnic, and multicultural so-

ciety, where complexities of social class have been intri-
cately mixed with (and reproduced by) various urban
services and amenities, new innovations, especially those

that can improve one’s socioeconomic status, cannot be
expected to vanish the observed differences overnight.
More likely, a laissez-faire approach may simply repro-
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duce and expand the current patterns of social differ-
ences. The myth of the market only works so far as the
upper-class and the middle-class population are con-

cerned. In our SES maps, all areas that scored 1 on indi-
vidual variables, but more important, the 156 tracts that
scored low to medium (i.e., 8 to 12), will not benefit from

current levels of technological innovation, either due to
their social, education, cultural, linguistic, or economic
condition. Markets will bypass these neighborhoods if

interventions through spatial targeting are not adopted.
Without policies that ameliorate the current patterns of
inequity, we should expect that every wave of techno-

logical innovation, especially those that affect economic
conditions (e.g., employment and working practices), will
further marginalize and isolate those who can afford it least.

A democratic society will surely shun such results, favor-
ing higher levels of prosperity and improved quality of life
for every person and every community.

Toward a Policy of Equity in Access to Technology
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5 Recommendations for Future Research

 As we look to the future of California, and indeed
the nation, it is clear that equitable access to technology
will become the fundamental cornerstone of our eco-

nomic and community development. To that end, it is
necessary that we consider the adoption of procedures
for monitoring our progress and dealing with our prob-

lems as they occur. We view our research as a case study
with a prototypical database. While we are comfortable
with our methodology, our interpretation is limited by

the geographic scope and datasets we used. To move
toward adopting area-based policies, we recommend
that a similar methodology be used in examining other

places, both urban and rural. However, this new set of
analyses should rely on actual subscription and technol-
ogy usage data. For that to occur, a central databank

needs to be created and made available to researchers.
Perhaps, organizations such as the Community Technol-
ogy Foundation or Public Utility Commission can ob-

tain spatially aggregated (uniform) customer data from
individual providers. This would protect the anonymity
of individual customers, while allowing researchers to

monitor the changes in access to specific groups of tech-
nology (e.g., cell phone) overtime. Furthermore, this da-
tabase would allow us to target specific neighborhoods

for equity considerations in pricing and access.
To test the usability of such a procedure, we rec-

ommend that pilot studies be conducted with the help

of those providers who may be willing to provide their
datasets. Alternatively, data from commercial provid-
ers, such as Claritas Inc., should be obtained annually

and analyzed as proxy for spatial distribution of access
to technology. In fact, we believe that the replication of
our study in other regions of the state, and perhaps at

the state level, could help us refine our understanding
of access to technology by introducing interregional dif-
ferences, especially between rural and urban settings. A

longitudinal study will also help us refine our method-
ology for measuring change over time.

We particularly recommend a mixed-methods ap-

proach that combines qualitative data, derived from fo-
cus group meetings and surveys, with quantitative data.
In the end, the sociocultural context for understanding

access and the use of technology is as important as eco-
nomic context and quantitative measures of social class
structures. This is especially important in low-income

and rural communities, where educational, cultural, and
linguistic barriers may further exacerbate the patterns
of technological diffusion.

The benefits of monitoring the lending practices of
banks are not lost on anyone; likewise, it may be appro-
priate that we begin examining the pattern of subscrip-

tion and the usage of various technological products. For
that to occur, we will need a continuous research pro-
gram and uniform, reliable databases. In the years to

come, we should attempt to improve our research and
policy agenda on all fronts while remaining committed
to the inclusion of community voices and the basic prin-

ciples of equity and social justice.
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Table 1. Demographic and socioeconomic variables (2000 Census
by census tract):

Race and Ethnicity
Percent Non-Hispanic White
Percent Non-Hispanic African American
Percent Non-Hispanic Asian and Pacific Islanders
Percent Non-Hispanic Native Americans
Percent Non-Hispanic Other
Percent Non-Hispanic Multiracial
Percent Latino

Gender and Age
Percent Male
Percent Female
Percent Male Less than 18
Percent Female Less than 18
Percent Male 65 and over
Percent Female 65 and over
Percent Male 18-64
Percent Female 18-64

Linguistic Pattern
Percent English Speakers

Nativity
Percent Native Born
Percent Foreign-Born Naturalized
Percent Foreign-Born Not Naturalized

Commute to Work Characteristics
Percent Commute by Car
Percent Public Transportation
Percent Work at Home
Average Travel Time

Educational Attainment
Percent without High School Degree
Percent with High School Degree
Percent with Some College Education
Percent with Bachelor Degree
Percent with Higher Education

Labor Force Participation
Percent in Labor Force
Percent not in Labor Force

Income Characteristics and Poverty
Median Household Income
Per Capita Income
Percent in Poverty

Housing Characteristics
Percent Occupied Housing Units
Percent Vacant Housing Units
Percent Owner Occupied
Percent Renter Occupied
Percent Owner Occupied with Full Plumbing
Percent Renter Occupied with Full Plumbing
Percent Housing Units with Plumbing
Percent Housing Units Built before 1970
Median Rent
Median Home Value
Percent Housing Units with Kitchen Facilities

Phone Availability
Percent Phone Availability
Percent Phone Availability (White)
Percent Phone Availability (African American)
Percent Phone Availability (API)
Percent Phone Availability (Latino)
Percent Phone Availability (Non-Hispanic White)

Vehicle Ownership
Percent Housing Units with Vehicle Ownership

AAppendix
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Table 2. Additional community indicator variables

Hospital Data (by Address – Geocoded by us)
Name
Address
Hospital Type (Kept only GAC)
Total Beds
EMS Level (Basic, Standby, etc.)

Banks (by Address – Geocoded by us)
Name
Address

Schools (by address – Geocoded by us)
Name
Address
Computers
CD-ROMs
Internet
Wide Area Network
Total Enrolment
Pupils per computer
Pupils per Internet connection
2004 API

2004 Business Data (by census tract)
Number of businesses
Number of employees

Check Cashing Places (by address – Geocoded by us)

Transit Routes

Appendix A
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Figure 1. Percent Latino Population (Source: Census Bureau, SF3, 2000; Processed and Mapped by Authors)

Figure 2. Percent African American Population (Source: Census Bureau, SF3, 2000; Processed and Mapped by Authors)

BAppendix
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Figure 3. Percent of Population Who Speak English at Home (Source: Census Bureau, SF3, 2000; Processed and Mapped by Authors)

Figure 4. Percent of Adult Population with a BA Degree (Source: Census Bureau, SF3, 2000; Processed and Mapped by Authors)

Appendix B
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Figure 5. Percent Population Not in Labor Force (Source: Census Bureau, SF3, 2000; Processed and Mapped by Authors)

Figure 6. Median Household Income (Source: Census Bureau, SF3, 2000; Processed and Mapped by Authors)

Appendix B
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Figure 7. Percent Poverty (Source: Census Bureau, SF3, 2000; Processed and Mapped by Authors)

Figure 8. Percent Population Commuting to Work on Public Transportation (Source: Census Bureau, SF3, 2000;
Processed and Mapped by Authors)

Appendix B



SEPTEMBER 2006 • TECHNOLOGY AND THE GEOGRAPHY OF INEQUALITY IN LOS ANGELES COUNTY vii

Figure 9. Percent Population Working at Home (Source: Census Bureau, SF3, 2000; Processed and Mapped by Authors)

Figure 10. Average Travel Time to Work (Source: Census Bureau, SF3, 2000; Processed and Mapped by Authors)

Appendix B
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Figure 11. Percent Owner-Occupied Housing Units (Source: Census Bureau, SF3, 2000; Processed and Mapped by Authors)

Figure 12. Percent Renter-Occupied Housing Units (Source: Census Bureau, SF3, 2000; Processed and Mapped by Authors)

Appendix B
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Figure 13. Percent of Housing Units Built Before 1970 (Source: Census Bureau, SF3, 2000; Processed and Mapped by Authors)

Figure 14. Percent Housing Units with Available Local Phones (Source: Census Bureau, SF3, 2000; Processed and Mapped by Authors)

Appendix B
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Figure 15. Percent Population without a Vehicle (Source: Census Bureau, SF3, 2000; Processed and Mapped by Authors)

Figure 16. Distribution of Employment Sites (Source: Claritas, Inc., 2001; Processed and Mapped by Authors)

Appendix B
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Appendix B

Figure 17. Concentration of Employees (Source: Claritas, Inc., 2001; Processed and Mapped by Authors)

Figure 18. Employee to Work Site Ratio (Source: Claritas, Inc., 2001; Processed and Mapped by Authors)
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Figure 19. Job/Housing Ratio (Sources: Claritas, Inc., 2001 and Census Bureau, SF3, 2000; Processed and Mapped by Authors)

Figure 20. 2004 Distribution of Banks (Processed and Mapped by Authors)

Appendix B
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Figure 21. 2004 Distribution of Banks (Processed and Mapped by Authors)

Figure 22. 2004 Distribution of Check Cashing Places (Processed and Mapped by Authors)

Appendix B
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Appendix B

Figure 23. 2004 Pupils/Computer Ration (Processed and Mapped by Authors)

Figure 24. 2004 Schools by API Scores (Processed and Mapped by Authors)
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Appendix B

Figure 25. 2004 Schools by Wide Area Network (Processed and Mapped by Authors)

Figure 26. Distribution of Personal Computer Ownership (Source: Claritas, Inc., 2004, Processed and Mapped by Authors)
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Figure 27. Distribution of Internet Users (Source: Claritas, Inc., 2004, Processed and Mapped by Authors)

Figure 28. Distribution of Internet User who Conduct Online Transaction (Source: Claritas, Inc., 2004, Processed and Mapped by Authors)

Appendix B
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Figure 29. Distribution of Personal Computer Ownership to Internet Usage ration (Source: Claritas, Inc., 2004, Processed and Mapped by Authors)

Figure 30. Diversity/Neighborhood Integration Index (Source: Census Bureau, SF3, 2000; Processed and Mapped by Authors)
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Figure 31. 2000 Socioeconomic Index (Source: Census Bureau, SF3; Processed and Mapped by Authors)

Figure 32. Technology Index (Sources: Claritas, Inc., 2004 and Census Bureau, SF3, 2000; Processed and Mapped by Authors)
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Figure 33. Socioeconomic Index by Technology Index Matrix

Figure 34. Distribution of Census Tracts by Their Specific Matrix Position

Appendix B



xx TECHNOLOGY AND THE GEOGRAPHY OF INEQUALITY IN LOS ANGELES COUNTY • SEPTEMBER 2006

Table 1. Factor Analysis

Renter
Public Computer

Socioeconomic Service Technology Integrated African
Variables Index Dependent Access Neighborhood American

Median Houshold Income 0.74 -0.35 — — -0.32

2000 % Non-Hispanic White 0.85 — 0.34 — —

2000 % Non-Hispanic
 African American — — — — 0.89

2000 % Non-Hispanic
Asian Pacific Islanders — — — 0.87 -0.30

2000 % Latino -0.79 — — -0.41 —

2000 % Speak English at Home 0.86 — — — 0.34

2000 % Native Population 0.77 -0.32 — — 0.38

2000 % Commute on Public
Transportation -0.45 0.75 — — —

2000 Average Travel Time to Work — 0.31 -0.30 — —

2000 % Adult Population without
a High School Degree -0.81 — -0.36 -0.35 —

2000 % Not in Labor Force -0.52 — -0.55 — —

2000 % Poverty -0.64 0.55 — — —

2000 % Occupied Housing Units — -0.36 — — -0.42

2000 % Owner-Occupied
Housing Units 0.59 -0.61 — — —

2000 % Phone Availability 0.32 -0.59 — — —

2000 % Without Access to Vehicle -0.50 0.73 — — —

Owns a Personal Computer — — 0.89 — —

Uses Internet — — 0.89 — —

2000 Population Density -0.51 0.66 — — —

Renter to Owner Ratio — 0.78 — — —

2000 Entropy (Diversity) — — — 0.77 —

Eigenvalue 9.1 2.3 2.1 1.4 1.2
Variance Explained (%) 43.4 11.0 9.8 6.7 5.5

Extraction Method: Principal Component Analysis.

Rotation Method: Varimax with Kaiser Normalization.

Appendix B
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Unstandardized Standardized
Coefficients Coefficients

Variables B Std. Error Beta t Sig.

(Constant) 1.45 0.08 — 18.26 0.00

2000 % Non-Hispanic White 0.00 0.00 -0.09 -2.10 0.04

2000 % Poverty 0.01 0.00 0.50 17.75 0.00

2000 % Male 18-64 -0.01 0.00 -0.33 -16.96 0.00

2000 % Non-Hispanic Other 0.03 0.00 0.21 17.21 0.00

2000 % Commute to work with cars 0.00 0.00 0.26 8.88 0.00

2000 % Owner-occupied housing units 0.01 0.00 1.60 14.45 0.00

2000 % Renter-occupied housing units 0.01 0.00 1.38 12.36 0.00

2000 % Foreign born-not citizen 0.01 0.00 0.55 11.03 0.00

Distance to Closest Transit Routes 0.01 0.00 0.09 6.90 0.00

2000 % Female less than 18 -0.01 0.00 -0.34 -13.44 0.00

2000 % In labor force 0.00 0.00 -0.11 -5.55 0.00

2000 % Non-Hispanic Native American 0.02 0.00 0.05 4.39 0.00

Distance to Closest hospitals 0.00 0.00 0.08 5.09 0.00

2000 Entropy (Diversity) 0.13 0.02 0.12 8.03 0.00

2000 % Housing units built before 1970 0.00 0.00 0.06 4.24 0.00

2000 % Native 0.01 0.00 0.67 10.83 0.00

2000 % Without High School Degree 0.00 0.00 0.27 6.50 0.00

2000 % Male less than 18 -0.01 0.00 -0.21 -8.26 0.00

2000 % Speak English at home 0.00 0.00 -0.52 -7.06 0.00

2000 % Non-Hispanic African American 0.00 0.00 0.14 5.65 0.00

2000 Average travel time to work 0.00 0.00 0.05 2.90 0.00

Distance to check cashing places -0.01 0.00 -0.06 -3.42 0.00

Distance to Closest Banks 0.00 0.00 0.04 2.23 0.03

2000 % Female 18-64 0.00 0.00 -0.08 -4.10 0.00

2000 % Without Vehicle 0.00 0.00 -0.08 -2.68 0.01

2000 % Commute to work with public
transportation 0.00 0.00 0.06 2.02 0.04

Dependent Variable:
Computer to Internet Usage Ratio
Model Summary

Std. Error
Adjusted of the

R R Square R Square Estimate

0.87 0.76 0.76 0.07

Sum of Mean
Squares df Square F Sig.

Regression 35.01 26 1.35 252.14 0.00

Residual 10.77 2016 0.01

Total 45.78 2042

Table 2. Regression Analysis of Computer Ownership to Internet Usage Ratio (Census Tract Level)
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