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Digital Inequality: From Unequal Access to 
Differentiated Use 

Paul DiMaggio, Eszter Hargittai, Coral Celeste, and Steven Shafer 

The Internet boosts immeasurably our collective capacity to archive information, search 
through large quantities of it quickly, and retrieve it rapidly. It is said that the Internet 

will expand access to education, good jobs, and better health and that it will create new 
deliberative spaces for political discussion and provide citizens with direct access to govern
ment. Insofar as such claims are plausible, Internet access is an important resource, and 
inequality in Internet access is a significant concern for social scientists who study inequality. 

This chapter reviews what we know about inequality in access to and use of new digital 
technologies. Until recently most research has focused on inequality in access (the "digital 
divide"), measured in a variety of ways. We agree that inequality of access is important, 
because it is likely to reinforce inequality in opportunities for economic mobility and social 
participation. At the same time we argue that a more thorough understanding of digital 
inequality requires placing Internet access in a broader theoretical context and asking a 
wider range of questions about the impact of information technologies and informational 
goods on social inequality. 

This chapter is structured around five key issues: 

1. 	 The diaital divide. Who has access to the Internet, who does not have access, and how has access 

chanaed? This is the topic about which information is currently most abundant. 

2. 	 Is access to and use if the Internet more or less unequal than access to and use if other forms if 
iriformation technoloBJ'? Even if access to and use of the Internet is profoundly unequal, 
the Internet's spread may represent a net increase in equality over the pre-Web media 
landscape. The implications of the new digital technologies for inequality in access to 
information can be understood only in the context of a comparative analysis of the 
impact of inequality on access to and use of all the major communication media-not 
just the Internet but broadcast media, newspapers and magazines, telephones, and even 
word of mouth. If publishers stopped printing newspapers and put all the news online, 
would inequality in information about politics and world affairs diminish, become 
greater, or stay the same? 

3. 	 Amona the increasina number if Internet users, how do such factors as aender, race, and socio

economic status shape inequality in ease, q[ectiveness, and quality if use? What mechanisms 

355 



J 

l 

356 Socia/Inequality 

account Jor links between individual attributes and technological outcomes? We place great 
importance on understanding socially structured variation in the ability of persons with 
formal access to the Internet to use it to enhance their access to valuable information 
resources. In particular, we are interested in the impact of social inequality on where, 
how easily, and with how much autonomy people can go online; the quality of the 
hardware and connection that users have at their disposal; how skilled users are at 
finding information; how effectively they can draw on social support in solving prob
lems that they encounter in their efforts to do so; and how productively they use their 
Internet access to enhance their economic life chances and capacity for social and 
political participation. 

4. 	 Does access to and use if the Internet cifJect people's life chances? From the standpoint of 
public policy, the digital divide is only a problem insofar as going online shapes Internet 
users' life chances and capacity for civic engagement. What do we know about the 
effects of Internet access and use on such things as educational achievement and attain
ment, labor force participation, earnings, and voting? To what extent, if at all, do 
returns vary for different types of users? If there are no effects, or if the benefits for 
use are restricted to the already advantaged, then the case for government intervention 
to reduce inequality in access to digital technologies is correspondingly weaker. 1 

5. 	 How might the changing technolo8.J, regulatory environment, and industrial organization if the 

Internet render obsolete the findings reported here? Because the Internet is a relatively new 
technology-browsers have been available for only about a decade and the Web was 
not fully privatized until the mid-1990s-we cannot assume that the results of research 
undertaken in past years will be replicated even a few years hence. The Internet is a 
moving target, with many economic and political interests vying to control its ultimate 
configuration. How might institutional changes-in economic control, in the codes 
that drive the technology, or in government regulatory and legislative actions-alter 
observed patterns of inequality in access and use? 

We begin with a brief account of the origins and spread of Internet technology. N~xt, 
in order to place this chapter in a broader perspective, we review earlier attempts to 
address the relationship between technological change and social inequality. Finally, we re
view the literature on each of the five main questions and, where the research is lacking, 
develop an agenda for the work that needs to be done. 2 

A BRIEF HISTORY OF THE INTERNET 

By "Internet" we mean the electronic network of networks that spans homes and workplaces 
and that people use to exchange e-mail, participate in interactive spaces of various kinds, 
and visit sites on the World Wide Web. ("Intranets," by contrast, are dedicated to a particu
lar organization or set of organizations.) Because the Internet blazed into public conscious
ness with blinding rapidity, it is important to recall how briefly it has been a part of our 
lives: as early as 1994, just 11 percent of U.S. households had online access (NTIA 1995), 
and that was used almost exclusively for e-mail or for specialized purposes such as financial 
trading through dedicated connections. At the same time the Internet has deep roots: a 
computerized network linked scientists by the late 1960s, and the military devised a similar 
network a few years later. The various forebears were linked into an Internet in 1982. But 
only since 1993, after graphical interfaces became available and the scope of commercial 

activity broadened, did use of 1 
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military circles (Abbate 1 999; Castells 2001). 

From that point on, access to and use of the Internet spread swiftly. The number of 
Americans online grew from 2.5 million in 1995 (Pew Center for the People and the Press 
1995) to 83 million in 1999 (IntelliQuest 1999), with 55 million Americans using the 
Internet on a typical day by mid-2000 (Pew Internet and American Life Project 2000, 5). 
Based on the Current Population Survey (CPS), in December 1998 the Internet had pene
trated 26.2 percent of U.S. households. Less than two years later the figure stood at 41.5 
percent, and almost 45 percent of individuals age three or older were reported to go online 
at home, school, work, or elsewhere (NTIA 2000). By September 2001 more than half of 
U.S. households had Internet service, and almost 54 percent of individuals went online 
(NTIA 2002).3 (Many more have "access" in the sense of an available connection, whether or 
not they choose to use it, at home, work, school, a library, or a community center.) Since 
the autumn of 2001, growth in Internet use has stalled in the United States as fewer new 
users have come online and some existing users have gone offline (Lenhart et al. 2003). 

Compared to other technologies, the Internet diffused rapidly, its trajectory similar to 
those of television and radio, each of which reached more than 50 percent of households 
'within a few years of commercial introduction (Schement and Forbes 1999). Unlike those 
media, however, the Internet's adoption rate has slowed well short of full penetration. The 
gravity of the digital divide depends on whether slowing adoption after 2000 reflected a 
short-term effect of economic recession or a durable ceiling. Based on the experience of 
telephone service and cable television, which, like Internet service, entail monthly payments 
rather than a one-shot purchase, the latter seems more likely. 

TECHNOLOGY AND INEQUALITY: A SELECTIVE TOUR OF 

SOCIAL-SCIENTIFIC PERSPECTIVES 


The Internet is one in a long series of information and communication technologies-from 
speech to printing, movable type, telegraphy, telephony, radio, and television-that argu
ably influenced patterns of social inequality by destroying existing competencies and permit
ting early adopters to interact with more people and acquire more information over greater 
distances and in a shorter time. Before focusing on the Internet, then, we ask how the work 
of earlier generations of social analysts might place digital media into a broader context. 

The most notable conclusion is that students of social inequality have paid very little 
attention to changes in communication technology. For the most part, researchers who have 

looked at technology have been more concerned with technologies of production (the fac
tory system and various forms of automation, for example) than with technologies of con
sumption. Nonetheless, four ways in which technological change may influence social in
equality are evident. 

1. Competence destruction increases inequality. Harry Braverman (1974) argued that capital
ist firms seek to develop technologies that "de-skill" workers-that permit firms to substi
tute unskilled operatives for workers with scarce craft skills in order to reduce wages and 
exert more effective workplace control. If this were the case, wage inequality would in
crease as unskilled jobs replace skilled jobs. Research on the de-skilling hypothesis (Spenner 

,1983) has found substantial support at the occupational level but little for the labor force as 
,Q whole. New technologies, it seems, have predictable trajectories, at their inception gener
ating new skilled occupations that are "de-skilled" over time. The continual emergence of 

' llew technologies, however, ensures that skill levels in the labor force as a whole are stable 
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or increasing, even as those for specific occupations decline. More recent research finds less 
support for the de-skilling hypothesis, even at the firm level. Companies vary substantially 
in the extent to which they implement versions of technology that locate expertise and 
control, respectively, in white-collar technicians or shop-floor workers (Kelley 1990). The 
shift in findings appears to reflect a change in managerial practice, which may reflect the 
combination of more educated workers, a shift in managerial ideologies, weaker unions, and 
more capital-intensive labor processes (Fernandez 2001). 

2. New technologies reduce inequality by generating demand Jor more skilled workers. In con
trast, many students of social change argue that technological advance promotes equality. 
There are three versions of this argument. First, some claim that technological upgrades 
that replace workers with machines reduce inequality (at the workplace level) by substitut
ing fewer better-paid and more-skilled workers for larger numbers of unskilled workers. In 
the short run, whether such a change reduces inequality in the economy at large depends on 
demographic factors and the speed with which "redundant" workers are retrained. Second, 
some studies show that management may implement technological change in ways that do 
not replace operatives but rather make work more complex and workers more autonomous. 
Indeed, Manuel Castells (1996) argues that the increased use of digital communication 
technologies to tailor goods and services to smaller markets supports a trend toward more 
flexible workplaces, more skilled work, and more autonomous workers. Third, some stu
dents of inequality believe that, as Peter Blau and Otis Dudley Duncan put it (1967, 428), 
"technological progress has undoubtedly improved chances of upward mobility and will do 
so in the future," whether or not it reduces structural inequality. In this view, technological 
change reshuffles the deck, enabling early movers from modest backgrounds to achieve 
success in new occupations. Oded Galor and Daniel Tsiddon (1997) contend that technolog
ical innovation increases both equality of opportunity and inequality of income (because 
employers pay premiums for new workers relative to the existing labor force). 

3. New technologies irifluence inequality indirectly by altering the structure if political interests 

and the capacity if groups to mobilize. In this view, technology alters the occupational struc
ture, which in turn influences the political sphere, leading to changes in policy as an 
unanticipated result. Despite its Rube Goldberg-esque indirection, this model's history is 
venerable. Marx argued that the factory system would lead to capitalism's demise by reduc
ing skilled workers to a proletarianized mass and concentrating them in vast workplaces 
where they would organize revolt (1867/1887). Veblen (in Engineers and the Price System 

[1921/1983]) and others argued that technological advance created a "new class" of intellec
tual laborers (engineers, scientists, technicians, researchers) with interests and values op
posed to those of management. These new workers, so the story goes, are committed to 
technical rationality, on the one hand, and to cosmopolitan and egalitarian values on the 
other (Gouldner 1979). Plausible as this formulation is, firm-level research finds little evi
dence that technical workers view themselves as a collectivity with distinctive interests 
(Lewin and Orleans 2000). Moreover, in public opinion research, "new class" members, 
while socially tolerant, are no more egalitarian or economically liberal than other members 
of the middle class (Brint 1984). 

4. New technologies enhance social equality by democratizing consumption. Whereas the first 
three approaches emphasize the results of technological change at the point of production, 
another tradition has emphasized that new technologies reduce barriers to consumption and, 
in so doing, level status distinctions and reduce the impact of social honor, conventional 
manners, dress, deportment, or taste on economic success. According to Max Weber, 
"every technological repercussion and economic transformation threatens stratification by 
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status and pushes the class situation into the foreground" (195611978, 938). In particular, 
new information technologies, from movable type and cheap newsprint to telephone service 
and the Internet, may democratize the consumption of information by reducing the cost of 
communication. Scholars who believe such technologies reduce inequality emphasize price 
effects, whereas naysayers emphasize the advantage of the well-off in putting new informa
tion to productive use. 

Despite the diversity of views, most students of technology agree on three conclusions, 
all of which apply to the Internet. First, the specific Jorms that new technol08ies take, and 

therifore their social implications, are products if human desi8n that rifiect the interests if those who 

, invest in them. For example, the military built the Arpanet as a decentralized network that 
could withstand the effects of enemy attack; ironically, this very decentralization and redun
dancy made it attractive to libertarian computer scientists, who developed the Internet in 
ways that accentuated those features. The Internet's architecture is currently changing to 
better serve the economic interests of commercial enterprises (Lessig 1999; Caste lIs 2001). 
'Second, technol08ies are continually reinvented by their users as well as their desi8ners. As the 
.Internet's user base has shifted from idealistic young technologists to upscale consumers and 
government policy has sought to support emerging e-businesses, sites and technologies that 
enhance commercial uses and easy access to information have displaced more complex 
technologies that emphaSized interaction and technical problem-solving. Third, it Jollows from 

the first two principles that technol08ies adapt to on80in8 social practices and concerns rather than 

"irifluencin8" SOciety as an external Jorce (Fischer 1992). Rather than exploit all the possibilities 
inherent in new technologies, people use them to do what they are already doing more 
effectively. Technology may contribute to change by influencing actors' opportunities, con
straints, and incentives, but its relationship to the social world is co-evolutionary, not causal. 

THE DIGITAL DIVIDE 

Social scientists and policymakers began worrying about inequality in Internet access as early 
.as 1995 (Anderson et al. 1995), when just 3 percent of Americans had ever used the World 
Wide Web (Pew Center for the People and the Press 1995). At first most believed that the 
Internet would enhance equality of access to information by reducing its cost. As techno
euphoria wore off, however, observers noted that some kinds of people used the Internet 
more than others and that those with higher Internet access also had greater access to 
education, income, and other resources that help people get ahead (Hoffman and Novak 
1998, 1999; Benton Foundation 1998; Strover 1999; Bucy 2000). Concern that the new 
technology might exacerbate inequality rather than ameliorate it focused on what analysts 
have called the "digital divide" between the online and the offline. 

Since the mid-1990s researchers have found persistent differences in Internet use by 
social category (NTIA 1995, 1998, 1999, 2000, 2002; Lenhart et al. 2003). Although 
operational definitions of access vary from study to study, most make a binary distinction 
between people who use the Web and other Internet services (especially e-mail) and people 
who do not. At first "access" was used literally to refer to whether a person had the means 
to connect to the Internet if she or he so chose (NTIA 1995). Later "access" became a 
synonym for use, conflating opportunity and choice. This is unfortunate, because studies 
that have measured both access and the extent of Internet use have found, first, that more 
people have access than use it (NTIA 1998 and Lenhart et al. 2003 report that 20 percent 
of residents of Internet households never go online), and second, that whereas resources 
drive access, demand drives intensity of use among people who have access. Thus, young 
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adults are less likely to have home access than adults between the ages of twenty-five and 
fifty-four (NTIA 2000), but in Internet households teenagers spend more time online than 
adults (Kraut et al. 1998). 

The view of the "digital divide" as a gap between people with and without Internet 
access was natural at the onset of diffusion, because the Internet was viewed through the 
lens of a decades-old policy commitment to the principle of universal telephone service. 
Thus, the federal agency responsible for achieving universal access to telephone service, the 
National Telecommunications and Information Administration (NTIA), claimed jurisdiction 
over policies affecting the distribution of access to the Internet. The goal of universal access, 
enunciated in the Communications Act of 1934, was echoed in the Telecommunications Act 
of 1996, which mandated that the Federal Communications Commission (FCC) pursue the 
same objective for new "advanced telecommunications services" that reached high levels of 
penetration (Neuman, McKnight, and Solomon 1998; Leighton 2001). 

The NTIA's research publications echoed this tradition. The universal-service paradigm 
was profoundly concerned with household access (defined in binary fashion), with special 
concern for inequality between rural and urban areas (a salient distinction, owing to both 
the challenging economics of rural telephone service and the bipartisan appeal of programs 
that assist rural America) (Hall 1993; Schement and Forbes 1999). The telephone para
digm's influence is evident in the NTIA's (1995, 1) first study of the digital divide, Fallin8 

Throu8h the Net: A Survey if the "Have-nots" in Rural and Urban America. The report's authors 
carefully framed their attention to the Internet as continuous with existing policy, noting: 
"At the core of U.S. telecommunications policy is the goal of 'universal service' -the idea 
that all Americans should have access to affordable telephone service. The most commonly 
used measure of the nation's success in achieving universal service is 'telephone penetra
t ·IOn. '" 

Consistent with tradition, that report included data only on households, emphasized a 
binary distinction between "haves" and "have-nots," and-most strikingly-presented all 
data separately for rural, urban, and central-city categories. (The latter typology reflected 
the grafting of Great Society concerns with racial inequality onto traditional concerns with 
rural America-a union reflected in references to rural "have-nots" and "disadvantaged" 
central-city dwellers.) As the NTIA's research program evolved, new categories of ''have
nots," based on race, income, education, age, and, most recently, disability status (NTIA 
2000), were added. Beginning in 1999, data were reported for individuals as well as for 
households. 

Thanks to the NTIA's research program, we have a series of valuable snapshots (based 
on the Current Population Survey in 1994, 1997, 1998, 2000, and 2001) of intergroup 
differences in Internet use by: 

1. 	 Re8ion and place if residence: Rates of Internet use are highest in the Northeast and far 
West and lowest in the Southeast. Of Americans age three or older (the NTIA report
ing base for most purposes), state-level estimates range from 42 percent online in 
Mississippi to 69 percent in Alaska (NTIA 2002, 7-8). Suburbanites are most likely to 
use the Internet (57 percent), followed by rural dwellers (53 percent) and central-city 
residents ( 49 percent) (19). 

2. 	 Employment status: In 2001, 65 percent of employed people age sixteen or older were 
Internet users, compared to just 37 percent of those who were not working (NTIA 
2002, 12). 

3. 	 Income: Internet use rates rise 
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3. Income: Internet use rates rise linearly with family income, from 25 percent for persons 
with incomes of less than $ 15,000 to almost 80 percent for those with incomes above 
$75,000 . 

4. Educational attainment: Among persons age twenty-five or older, educational attainment 
is strongly associated with rates of Internet use. Proportions online range from fewer 
than 15 percent of those without a high school diploma to 40 percent of persons with a 
high school diploma, and more than 80 percent of college graduates (NTIA 2002, 17). 

5. Race-ethnicity: Rates of Internet use are greater for Asian Americans and non-Hispanic 
whites (about 60 percent for each) than for non-Hispanic blacks (40 percent) and 
persons of Hispanic origin (just under 32 percent) (NTIA 2002, 21). Variation among 
these groups in income and education explains much of the difference, but even among 
those similar in educational attainment or income level, fewer African Americans than 
whites use the Internet (Hoffman, Novak, and Schlosser 2001; Lenhart et al. 2003). 

6. ABe: Rates of Internet use rise rapidly from age three to a peak around age fifteen, 
when nearly 80 percent of Americans are online; decline to around 65 percent at age 
twenty-five; then descend gently to just below 60 percent by age fifty-five. At that 
point rates decline rapidly with age (NTIA 2002, 13). 

7. Gender: In early surveys men used the Internet at higher rates than women, but by 2001 
women and men were equally likely to be online (Losh 2003). From the late teens to 
the late forties, women are more likely than men to use the Internet; men acquire an 
increasing edge after age fifty-five (NTIA 2002, 14). 

! 8. Family structure: Families with children in the home are more likely to have computers 
and the Internet than are families without children (NTIA 2002, 14). 

These patterns of inequality are similar to those observed in other countries. In 
Switzerland, for example, in 2000, 69 percent of university graduates but only 19 percent 
of high school graduates were online, and similar advantages were found for persons with 
high incomes, the young, and men (with the gender gap notably greater than in the United 
States) (Bonfadelli 2002, 75; see also De Haan 2003 on the Netherlands; Heil 2002 on the 
United Kingdom and Germany; and McLaren and Zappala 2002 on Australia) . 

Persistent Disagreement 

'The availability of high-quality data has failed to dampen a hot debate over whether socio
economic and racial divisions in Internet access warrant government action. During the 
Clinton administration the Commerce Department advanced an ambitious set of programs 
aimed at wiring schools, libraries, government offices, and community centers throughout 
$e country. The second Bush administration has alternately treated the digital divide as 
something that was never a problem (Bush's FCC chair likened it to the "Mercedes divide") 
,an,d a problem that has been solved. (The NTIA's 2002 report on Internet access is trium
i.~antly titled A Nation Online.) Almost everyone agrees that the CPS data are reliable. But 
jpsagreement on how to interpret the trends persists. It centers on four questions: 

What do we mean by "access"? If we mean an individual's ability to get online in some 
fashion at some location, then inequality is much diminished. If "access" means an 
individual's ability to use graphically complex websites from his or her home, differ
ences among groups remain substantial. 
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2. 	 Which {{diBital divide',? Some intergroup differences that were large at the onset of the 
digital revolution have diminished or disappeared. Others have persisted. 

3. 	 How should we measure the difference? It is simple to find measures that convey whatever 
impression an advocate prefers. But some measures are better than others. 

4. 	 How should we interpret trends? Can we count on the market to provide extensive service 
soon enough in the future (and how extensive and how soon are "extensive" and "soon 
enough"?), or are current inequalities likely to persist indefinitely? 

What Do We Mean by Access? The original literal sense of "access" has gradually 
been replaced by a set of more concrete operational definitions. Different definitions yield 
somewhat different conclusions about inequality. We compare digital divides based on three 
increasingly demanding definitions of access: using the Internet anywhere; using the Internet 
at one's place of residence; and using the Internet at home through a high-speed connection. 
(The second criterion is meaningful because most people can surf more freely and sponta
neously at home than at the office or in a public library. High-speed connections enable 
people to access streaming media or graphically complex websites.) For each criterion, table 
9.1 provides access rates for two contrasting groups and a measure of inequality-the ratio 
of the odds of access for the more- and less-privileged groups.4 

Three features of this table deserve note. First, different criteria yield different esti
mates of inequality. For example, the disadvantage of people over age fifty-five relative to 
that of the young (age eighteen to twenty-five) is greater with respect to using the Internet 
anywhere than it is with respect to using the Internet at home and, especially, to having a 
high-speed home connection. (The difference reflects the fact that older people have higher 
incomes, more stable residences, and fewer other places to go online than the young.) 
Similarly, in 2001 women surpassed men in rates of Internet use, but men were still ahead 
in access to the Internet at home, especially through high-speed connections. 

Second, different criteria yield different impressions for different intergroup compari
sons. Inequality with respect to age and educational attainment (comparing college gradu
ates to high school graduates) is greatest for Internet use anywhere. Racial inequality, how
ever, is greatest for at-home access, and income inequality (people with family incomes of 
$67,500 or more compared to those with incomes between $20,000 and $30,000) is great
est for high-speed connections at home. 

Third, it follows that the size of intergroup "divides" depends on how we define "ac
cess." Inequality in Internet access anywhere between college and high school graduates 
dwarfs inequality between blacks and nonblacks, but racial inequality is slightly greater for 
access to high-speed connections at home. By the same token, the age and education "di
vides" exceed inequality between income groups in use of the Internet at all, but income 
inequality slightly exceeds that associated with age and educational attainment for use of the 
Internet in one's home. 

Which Divide? In the few years that the Internet has been widely available, it has 
diffused widely. Some inequalities in access have already closed. Other gaps persist, however 
(see figures 9. 1 through 9.4).5 Differences in rates of Internet use between men and women 
essentially disappeared between 1994 and 2001. (This descriptive conclusion is confirmed by 
Hiroshi Ono and Madeline Zavodny's [2003J logistic regression analyses with controls for 
income, age, educational attainment, and marital status.) Age remains strongly associated 
with Internet use, but the disadvantage of persons in their fifties and sixties has diminished. 

TABLE 9.1 Internet Access if, 

Black 

Non-black 

Non-black/black 

Odds ratio 


Women 
Men 
Male/female odds ratio 

High school degree 
College graduate 
B.A. /high school degree odds ratio 

Income $20,000 to $29,999 
Income greater than $67,500 
Greater/lesser income odds ratio 

Age eighteen to twenty-five 
Age fifty-five and older 
Younger / older odds ratio 

Source: 2001 CPS. 
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TABLE 9.1 Internet Access if Americans Age Eighteen and Older, 200 I 

Use Internet Use Internet at 
Use Internet At Home Home High-Speed 

Black 39.09% 26.21% 5.57% 
Non-black 57.89 46.54 to.87 
Non-black/black 
Odds ratio 2.111 2.451 2.068 

Women 56.33 44.23 9.71 
Men 55.84 45.03 11.09 
Male/ female odds ratio 0.970 1.033 1.160 

High school degree 54.61 42.71 9.53 
College graduate 83.39 68.90 16.69 
B.A. /high school degree odds ratio 4.173 2.972 1.903 

Income $20,000 to $29,999 40.02 28.04 4.79 
Income greater than $67,500 68.24 57.01 14.91 
Greater/lesser income odds ratio 3.220 2.991 3.484 

Age eighteen to twenty-five 67.62 50.00 11.57 
Age fifty-five and older 30.96 25.30 5.98 
Younger / older odds ratio 4.657 2.952 1.837 

Source: 2001 CPS. 

Regional differences and urbani rural differences also have declined (on the latter, see Bikson 
and Panis 1999). 

By contrast the absolute gap between Asian Americans and Euro-Americans, on one 
side, and African Americans and Native Americans, on the other, increased (though the 
ratio of the more-privileged to the less-privileged groups' rates declined; see also Hoffman, 
Novak, and Schlosser 2001). Most absolute differences based on educational attainment and 
income fanned out in the early years of rapid penetration, then remained stable (or in the 
case of differences among the topmost categories, declined) thereafter. Policy analysts par
ticularly interested in disparities based on gender, age, or place of residence are likely to 
find reasons for cheer in the Internet's trajectory, whereas analysts especially concerned 
about racial or socioeconomic inequality will be far less satisfied. 

Interpretation of trend data is complicated by the fact that different 
measures of inequality yield diametrically different results. Observers measure over-time 
change in intergroup inequality in Internet use in many ways: absolute percentage differ
ences; the ratio of the proportion online in the advantaged group to the proportion online 
in the less-advantaged group; the ratio of the proportion offline in the less-advantaged group 
to the proportion offline in the more-advantaged group; the odds ratios of adoption (or non
adoption) between two groups; and for forms of inequality that can be expressed ordinally, 
pseudo-gini coefficients expressing deviation from equality in the distribution of Internet 
users across income (or educational) strata. Some measure relative rates of change: ratios in 
the rate of increase of the less-advantaged to the more-advantaged group, or ratios of the 
rate of decrease of non-use of the more-advantaged to the less-advantaged use (both ex
pressed as change in either absolute rates or in odds ratios) . 

Figures 9.5 and 9.6 use CPS data to illustrate why this proliferation of measures is 
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Internet Users in the United States, by Race (Age EiBhteen and Older) 
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problematic, using a single type of inequality-that between blacks and whites age eighteen 
or older. Figure 9.5 compares the shares of each group online between 1994 and 2001. 
Those pointing with pride can emphasize a steady decline in the ratio of the percentage of 
white Americans online to the percentage of black Americans online. Those viewing with 
alarm may note that the absolute percentage difference between whites and blacks has 
increased slightly and that the ratio of the percentage of African Americans who are omine 
to the percentage of whites who are offline has risen steadily. In fact, the online and omine 
ratios are mirror images, for as the proportion of Internet users has increased from a very 
low base, the percentage of non-users has declined from a very high base. Other things 
being equal, groups that start at a disadvantage will increase their percentage of those online 
while constituting an ever-larger share (proportionately) of the disenfranchised. 

We see the same thing if we compare rates of change (figure 9.6). Whether inequality 
seems to be worsening or improving varies from measure to measure. Optimists may note 
that the rates of percentage increase in the proportion online have been greater for blacks 
than for whites. Pessimists can point out that the rates of absolute percentage increase for 
whites have outpaced those for blacks and that whites reduced their offline numbers ata 
higher rate than blacks throughout this period. 

Steven Martin (2003) argues that there is something wrong with measures that yield 
opposite conclusions depending on whether one measures the proportion of two groups 
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online or the complement of that proportion (intergroup ratios of use/non-use rates or 
,rates of change in use/non-use, as well as quasi-gini coefficients for forms of inequality that 
can be represented ordinally), and he offers an attractive solution. Odds ratios do not have 
this problem, he notes: they are the same whether one focuses on the proportions of two 
groups who are users or the proportions who have been left behind. We include odds ratios 
tin both figure 9.5 (the ratio of the odds that a white American is online to the odds that a 
·black American is online) and figure 9.6 (the ratio of interperiod changes in odds for whites 
:to changes in odds for blacks). Both demonstrate that the white advantage declined notably 
lbetween 1994 and 1997 and remained stable or grew slightly from 1997 to 2001. 

To understand the mechanisms that produce inequality it is helpful to identify the 
. a~d disadvantages that accrue to people as a consequence of their race (or gender 
Income) mdependent of other salient characteristics that travel in tandem with race (or 

gender or income). A good measure of a characteristic's net contribution to inequality in 
use is its coefficient in a logistic regression equation with statistical controls for 

factors associated with going online. One study that employed this technique, using 
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CPS household data from 1994 to 2000, found that the net effects of education, race, and, 
to a lesser extent, income increased over this period (Leigh and Atkinson 2001). Another, 
using CPS data from 1993 and 1997, found constant income effects but increasing education 
effects on use of Internet services, as well as growing net differences between African 
Americans and non-Hispanic whites (Bikson and Panis 1999). A study of Internet use in 
fourteen European countries (Norris 2001) found growing effects of education, income, and 
occupation from 1996 to 1999. Such studies indicate that inequality grew modestly during 
the first years of diffusion. 6 

Interpreting the Trends Andrew Leigh and Robert Atkinson (2001) argue that chang
ing differences between groups in rates of Internet use simply reflect the position of those 
groups on an S-shaped diffusion curve that will culminate in full access for everyone. 
Groups that have reached the point of rapid ascent at the curve's midsection will always 
appear to be outpacing groups that are still in the takeoff stage. When the latter achieve 
takeoff and the former reach the "top" of the S, where rapid growth yields to slower 
increases, the less-advantaged groups will appear to be catching up (Norris 2001, 30-31). 

This is a crucial analytic insight. But can we assume that different groups are merely at 
different points on the same curve? Perhaps the most important question facing policy
makers is whether disadvantaged groups are simply a few paces behind or, by contrast, 
whether they are becoming marooned as the rest of the world moves ahead. If the former is 
true, we can count on time to bridge the divide; if the trajectories are different, public policy 
must play a larger role to reduce inequality (Leigh and Atkinson 2001). 

We can make a good theoretical case for either scenario. Liberals, who set policy in the 
Clinton administration, tend to take the latter stance, whereas conservatives, like those in 
the Bush administration, embrace the former. The case for the optimistic scenario goes like 
this. In its rapid diffusion the Internet is traversing the path of such communication technol
ogies as radio and television. At first access is restricted to an elite defined by wealth, 
institutional location, or both, but increasing penetration reduces gaps between rich and 
poor, urban and rural, old and young, the well educated and the unschooled (Compaine 
2001). 

Peter Blau's (1977) insights explain why purely structural factors may ensure that 
inequality in access declines with diffusion. The first people to gain access to a new technol
ogy usually occupy privileged positions on several dimensions-for example, income, 
white-collar work, educational level, race, rural residence, and gender. But many fewer 
people are privileged on all dimensions than on each. For example, there are a lot more 
white-collar workers than there are high-income, white, male, urban-dwelling, college
educated, white-collar workers. As penetration grows, access cascades beyond multiply 
privileged groups to people who are privileged in some ways but disadvantaged in others; 
the latter, in turn, become conduits to others with whom they share less-privileged charac
teristics. For example, when a rural, Latina, white-collar worker gains Internet access at her 
workplace, she may use the skills she acquires to help blue-collar family members go online, 
thus playing a role in reducing inequality between Hispanic and non-Hispanic Americans, 
and between urban and rural dwellers. 7 

An equally strong case can be made for the opposite scenario. When we examine 
technology diffusion, a distinction emerges between products and services. Even expensive 
products often reach high penetration levels when economies of scale reduce their prices 
(television sets, VCRs, computers) or less expensive secondary markets emerge (auto
mobiles, refrigerators), or both. By contrast, the diffusion of services that entail continuing 
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expense has been slower, bumpier, and less complete (Schement 2003). As critical as tele
phone service would seem to be (especially to residents of rural areas), telephone penetra
tion grew slowly and actually declined (markedly among farm families) during the Great 
Depression (Fischer 1992). Despite federal efforts, telephone service did not penetrate 90 
percent of households until the 1970s, and the rate remains much lower than 90 percent in 
inner-city neighborhoods (Schement and Forbes 1999; Mueller and Schement 2001). 

Evidence as well as theory can be mustered on behalf of both the optimistic and 
pessimistic points of view. Four arguments favor the former. First, as we have seen, some 
':'divides" (gender, region, age, rural/urban) have already diminished. The trajectory of other 
gaps depends on the measures we use, but Internet use has undeniably expanded among all 
groups, so straight-line extrapolation (until recently at least) has suggested eventual conver
gence. 

Second, surveys indicate that despite slowing growth after 2000, the market for Inter
net services is far from saturated. A spring 2000 survey by the Pew Center reported that 41 
percent of Americans who did not use the Internet intended to do so (Lenhart 2000, 2); 
two years later, 44 percent of non-users predicted they would do so. If they did (and if 
those who said they probably or definitely would not go online did not), the proportion of 
Americans who are Internet users would rise above 70 percent. 

Third, non-users' expectations are strongly correlated with age. In the Pew survey, 65 
percent of non-users age fifty or younger expected to go online, compared to just 36 
percent of non-users over age fifty, suggesting that generational succession will send Internet 
usage rates even higher. Based on these cohort differences, Lenhart (2000, 3) predicts that 
~in a generation, Internet penetration will reach the levels enjoyed by the telephone . . . 
and the television." Finally, late adopters come from less-privileged backgrounds than Inter
net pioneers. In both 1998 and 2000, surveys found that new users had lower incomes and 
less education than Americans who had been online longer (Horrigan 2000a; Cummings and 
Kraut 2000; Howard, Rainie, and Jones 2001; Katz, Rice, and Aspden 2001). 

Evidence in favor of the pessimistic scenario is equally strong. Inequality by race, 
income, and educational attainment has diminished little, if at all: Americans with few years 
of education and low incomes were still less likely to be online in 200 1 as Americans with 
the most education and the highest incomes had been in 1994. Moreover, we can discount 
those divides that have been bridged as special cases: place of residence became less impor
tant because networks were built out and the technology became more flexible, and women 
and the elderly are usually slower technology adopters than men and the young, but both 
groups ordinarily catch up. 
" Second, the high diffusion rate of the 1990s did not represent a "natural" trajectory but 
rather the success of federal and state initiatives to encourage the Internet's rapid evolution 
and broad availability and the special benefits to the Internet of an extraordinary economic 
hubble (the eponymous "boom" of the late 1990s). The reversal of both public policy and 

,macroeconomic fortune after 2000 has already belied projections made as recently as 1999 
that income inequality in the use of Internet services would vanish by 2001 (Bikson and 

. 1999) and in 2001 that household Internet access would reach 90 percent by 2003 
and Atkinson 2001, 6). Instead, diffusion slowed as the bubble popped (Lenhart et al. 

~OO3). If curves plateau at or near 2001 rates, existing levels of inequality could be locked 
for decades. 

Third, although newer adopters are of lower socioeconomic status than longtime users, 
may not stay online. In particular, loss of income during hard times may make con

less able to pay monthly connection fees. Many people adopt the technology only to 



' 

370 Social Inequality 

give it up later, and these Internet dropouts come disproportionately from groups with 
lower probabilities of going online in the first place. In surveys undertaken between 1995 
and 2000, James Katz and his colleagues (Katz and Aspden 1997; Katz and Rice 2002) found 
that approximately 20 percent of those who had ever used the Internet no longer did so. In 
the fall of 2001, 3.3 percent of CPS households reported that they had discontinued Inter
net service (NTIA 2002, 77). Analyses prepared for this chapter reveal that about 10 
percent of General Social Survey (GSS) respondents who used the Internet in the spring of 
2000 no longer did so when they were reinterviewed eighteen months later. A 2002 study 
(Lenhart et al. 2003, 21) reports that 7 percent of u.S. adults are former Internet users and 
that between 27 and 44 percent of current users have gone offline for extended periods after 
becoming users.8 This study concludes that "the road to Internet use is so paved with bumps 
and turnarounds" (3) that the binary division of the population into "online" and "offline" is 
misleading. 

The Digital Divide: A Research Agenda 

Because the diffusion process is at a relatively early stage, monitoring change through ongo
ing data collection remains a critical priority. The NTIA's research program of CPS surveys 
remains the most important source of information, though studies with richer sets of 
covariates (like the GSS) or more focused questions (like the Pew Center's surveys) are 
important complements. 

We must also fill significant gaps in the analysis of data already collected. First, as we 
have seen, trend studies have suffered from a babble of competing measures and definitions 
of Internet access. Descriptive research employing reliable measures to describe change over 
time in (several definitions of) access would be a valuable baseline contribution. Second, we 
know relatively little about differences between predictors of access at work, home, or 
other locations, or about the extent to which members of less-privileged groups rely either 
on workplace connections or on community settings to go online. Different factors influ
ence access at different locations (the unemployed, for example, cannot go online at work), 
with implications for intergroup inequality. We know even less about access through inter
faces other than computers or television screens (in the United States at least), like cell 
phones, personal digital assistants (PDAs), and various hybrids of the two. 

Third, we know very little about social network processes that culminate in adoption. 
Because the Internet is characterized by network externalities (its value increases with the 
number of people using it), an important predictor of adoption should be the number of 
one's friends, relatives, or business contacts who are already online. Internet users are twice 
as likely as non-users to report that most people they know use the Internet, and just 4 
percent of users, compared to 27 percent of non-users, report that none or very few of 
their acquaintances go online (Lenhart et al. 2003, 28). Research on computers indicates 
that families whose friends and neighbors own and use computers are more likely than 
otherwise similar people to purchase a first computer themselves (Goolsbee and Klenow 
2000). Adoption within networks is probably marked by tipping points at which using 
e-mail or instant messaging becomes essential for full participation. Thus, aggregate diffu
sion curves may reflect local lumpiness (rapid takeoffs within and cascades across relatively 
small network regions, along with limited diffusion among other networks), making pat
terns of intergroup inequality dependent on network dynamics that we understand poorly. 

Fourth, the little research on the influence of institutional affiliations in inducing peo
ple to go online suggests that the topic warrants more attention. One study reports that 30 
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percent of Hispanics take up the Internet through school (almost twice the proportion for 
non-Hispanic whites and blacks), whereas 43 percent of African Americans first go online at 
work-a substantially higher proportion than among whites or, especially, Hispanics 
(Spooner and Rainie 2000, 8). The imbrication of school and workplace with information
seeking trajectories and how that differs for different kinds of people are important research 
priorities. 

Fifth, we must learn more about Internet dropouts and about the extent to which 
differential persistence exacerbates inequality. Understanding the etiology of dis-adoption
the roles of weak network externalities and institutional disaffiliation (job loss, termination 
of schooling, reduction in discretionary income)-is an important step. And it may be 
useful to model changes in intergroup inequality as the product of group-specific adoption 
and abandonment rates. 

Finally, how do public policy and macroeconomic conditions affect diffusion rates and 
equality of access? State-level analyses that explore the relationships between these outcomes 
and state policies and federal investments, while controlling for macroeconomic conditions 
and population composition, represent a promising approach. 

ONLINE INEQUALITY COMPARED TO INEQUALITY IN 
THE USE OF OTHER MEDIA 

To understand the Internet's implications for equality of access to information, we must 
examine comparative evidence on access to and use of other communication media. Even if 
people with lots of money or education have privileged access to information online, 
whether or not an increasing role for the Internet exacerbates or ameliorates information 
inequality depends on whether access to and use of other media is more or less equally 
distributed. Socioeconomic status is ordinarily associated with access to communication 
media and, among those with access, with getting information (for evidence from the 
political domain, see Verba, Schlozman, and Brady 1995); it would be headline news if the 
Internet were an exception. As Pippa Norris (2001, 12) argues: "The interesting question is 
not whether there will be absolute social inequalities in Internet access [but] . . . whether 
telative inequalities in Internet use will be similar to disparities in the penetration rates of 
older communication technologies." 

How might the Internet compare to mundane communication technologies like news
papers, magazines, the daily press, or even face-to-face conversation? Most online informa
tion is a free good. Economic theory tells us that if price elasticity is greater than zero, free 
information will be consumed at a faster rate than costly information, especially by people 
~th little discretionary income. Thus, for those who have access to it, the Internet should 
make the distribution of information more equal. Yet this argument requires qualification in 
a number of ways. First, many competing information sources (network television news, 
interpersonal communication by telephone, daily newspapers) are either free or inexpensive. 
Second, online information is a "free good" only insofar as the user's time is without value. 
If lower-status Internet users take longer to find information (because their search skills are 
poorer, their connections slower, or their domain knowledge less), then the Internet could 
he a more "expensive" form of information than the newspaper, television, or a phone call 
to a friend. If going online requires a drive to the library or the risk of getting caught 
iUrfing while at work, it may be more expensive still. Third, because of the vast amount of 
,lnh)rnlati'ion online, the Internet may be most attractive to those whose demand for infor

is highest (in many domains, high-SES users); Others may be satisfied by more 
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limited media. Heinz Bonfadelli (2002) argues that the heterogeneity and depth of Internet
based information (in comparison to the relative homogeneity of material in newspapers or 
news broadcasts) is likely to exacerbate information inequality. In other words, we could 
plausibly hypothesize that the Internet will lead to a more egalitarian distribution of infor
mation, or that it will reinforce or even exacerbate the usual inequalities. 

We must distinguish analytically between access and use in this regard. With respect to 
access, we may ask what would happen (holding constant the way people distribute attention 
across media) if information producers took information currently transmitted by newspaper, 
television, or word of mouth and began distributing it through the Internet instead. For 
example, to what extent would low-income parents be hurt or helped if public schools used 
local newspapers less and websites more to distribute information about class assignments, 
policy changes, and extracurricular activities? With respect to use, the question is (given the 
current allocation of information across media), how would inequality be affected if infor
mation consumers shifted their attention from one medium to another? For example, would 
low-income parents learn more or less about their kids' schools if they spent more time 
online and less time reading the newspaper or talking with neighbors? 

We know of only four studies that address such questions directly. Norris (2001, 90), 
using 1999 Eurobarometer data, found remarkably similar predictors of scores on a "new 
media index" (computer, CD-ROM, modem, and Internet) and an "old media index" (VCR, 
fax, satellite TV, cable TV, Teletext, and Videotext) in several European countries. Mariko 
Lin Chang (2003) used data from the 1998 Survey of Consumer Finances to investigate the 
impact of education, race, and other factors on where people get financial information. 
Education was more strongly associated with use of the Internet than with use of any other 
source of information; wealth (but not income) was significantly predictive of Internet use 
as well (but less so than of contact with financial professionals). African Americans favored 
financial professionals and advertisements over the Internet. Young people preferred the 
Internet and eschewed financial professionals; the elderly did the opposite. In a study of 
health information-seeking, Sanjay Pandey, John Hart, and Sheela Tiwary (2002) found that 
income and education significantly predicted Internet use. Compared to information sought 
from a doctor or in the newspaper, the Web was the only medium stratified by socio
economic status. In a study of the use of media for political news, Bruce Bimber (2003) 
reported that African Americans were less underrepresented among Internet users than 
among newspaper readers and that young people were disproportionately likely to seek 
information online. 

For this chapter, we analyzed data from the 2000 and 2002 General Social Surveys, 
which contained domain-specific questions about information-seeking in the areas of health 
(2000 and 2002), politics (2000), and jobs (2002). Respondents were first asked if they had 
"looked for information" at all during the past year; those who replied affirmatively were 
then asked which of several sources of information they employed. 9 Therefore, we can 
explore variation in search behaviors among people for whom we know that the knowledge 
domain is salient. 

Here we focus on the association between median family income and the use of each 
source of information. Comparison of median incomes (reported in dollar ranges, to which 
we assigned values at the midpoint) indicates that respondents who sought information at all 
about health care or political candidates were financially better off than those who did not 
(see table 9.2). No difference was evident for job information. Table 9.3 describes the 
search behavior of respondents who sought information in each domain. The results are 
striking: in each case, people who sought information on the Internet had notably higher 
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TABLE 9.2 Median Income if Respondents Who Did or Did Not Search for Iriformation 

Health Health Political Employment 
Information Information Information Information 

(2000) (2002) (2000) (2002) 

Sought information $37,500 $45,000 $45,000 $37,500 
Did not seek information 32,500 32,500 32,500 37,500 

Data Source: 2000 and 2002 GSS. 

incomes than people who searched through other means. The difference was least for 
employment information ($37,500 compared to $32,500), but the Internet was the only 
source for which users had higher incomes than non-users. The income advantage of those 
who sought political information online was greater than for any other source but general
interest magazines (both $55,000 for users and $37,500 for non-users). The differences 
were most marked in health care, where the Web users' income advantage was far greater 
than it was for any other information source. 

TABLE 9.3 Median FamiJy Income if Respondents Who Did or Did Not Use Specific Media for 
Iriformation (Respondents Who Sou8ht Such Iriformation from Any Source Only) 

Panel A: Health Information Search (2000) 
Doctor or Friend or World Magazine Magazine 

Nurse Relative Wide Web (Health) (General) TV/Radio Newspaper 

$37,500 $45,000 $55,000 $37,500 $37,500 $32,500 $37,500 
35,000 37,500 27,500 37,500 37,500 45,000 41,250 

Panel B: Health Information Search (2002) 
Doctor or Friend or World Magazine Magazine 

Nurse Relative Wide Web (Health) (General) TV/Radio Newspaper 

45,000 45,000 55,000 37,500 37,500 37,500 37,500 
45,000 37,500 32,500 45,000 45,000 45,000 45,000 

Panel C: Political Information Search (2000) 
Magazine Friend or Political World Magazine 

Newspaper TV /Radio (General) Relative Campaign Wide Web (Political) 

45,000 45,000 55,000 45,000 45,000 55,000 45,000 
37,500 55,000 37,500 37,500 45,000 37,500 45,000 

Panel D: Employment Information Search (2002) 
Friend or 
Relative World 
(Non- Outside Wide Counseling 

Newspaper coworker) Contact Web Coworker Publication Service TV/Radio 

37,500 37,500 37,500 37,500 37,500 37,500 32,500 25,625 
45,000 45,000 37,500 32,500 37,500 37,500 37,500 37,500 

Source: 2000 and 2002 GSS. 
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To summarize, the little evidence we have is equivocal with respect to socioeconomic 
inequality in the use of different media, but it suggests that for some purposes at least 
information would be more unequally distributed in a world in which the Internet played a 
greater role and other media a correspondingly smaller one. Insofar as we can judge from 
available studies, the level of socioeconomic inequality in access to information online is no 
less, and is probably greater, than the degree of inequality in access to information through 
other media. 

Comparing Media Sources: A Research Agenda 

Three issues must be addressed. First, what is the quality if the iriformation that people get from 

difference sources? If the information that people get off of the Internet is markedly inferior to 
the information they get from other sources, then any advantage that higher-SES users have 
in employing that medium is a poor advantage indeed. In addition to generic differences in 
information quality among media, researchers should address differences associated with 
socioeconomic status in the quality of the information that users actually retrieve. If low
income Internet users obtain less reliable information from more poorly designed sites that 
their higher-income counterparts, but are getting the same information when they read the 
newspaper or watch the evening news, the Internet may reinforce information inequality in 
ways that are not apparent from simple measures of use. 

Second, to what extent do differences in search behaviors rllect limitations on access versus 

differences among people who already have access? To what extent do differences like the ones 
documented here reflect greater inequality in access to the Internet than to other sources of 
information, and to what extent do they reflect socioeconomic differences in what people 
do online? If everyone had easy and autonomous access to the Internet, would differences 
diminish? Or do users of different socioeconomic backgrounds have different patterns of 
information-seeking behavior independent of medium? 

Third, among people who seek inJormation online, to what extent is their use if the Internet a 
complement to or substitute Jor other kinds if iriformation-seeking activities? If the Internet is used 
only to complement more conventional information sources, it represents an incremental 
benefit for users. If it replaces other sources, depending on the quality of the information 
people find there, it may represent a net decline or increase in utility. Early studies of 
Internet users (Althaus and Tewksbury 2000; Bromley and Bowles 1995; Stempel, Har
grove, and Bernt 2000) reported that Web use did not limit use of other media, but more 
recent studies indicate that Internet users watch less broadcast television than others (Wald
fogel 2002). Such studies have not yet focused on the use of media to acquire specific types 
of information, nor have they explored differences in substitution patterns for different 
kinds of users. 

BEYOND THE DIGITAL DIVIDE: INEQUALITY ONLINE 

Such questions take us away from the digital divide and call attention to socioeconomic 
inequality among people who already go online. Research on access is still important be
cause it documents a significant social change and establishes a baseline for evaluating prog
ress toward the policy goal of universal service. At the same time, as Internet access has 
reached the point where almost every American can find a connection at a public library 
(Schement 2003), the key research questions about distributional issues have changed. 10 The 
pressing question now is less "Who can find a network connection from which to log on?" 

than "What are people dOing, all 

beyond a binary view of access tl 
opportunity involves four steps: 
differences among groups; explai 
modeling the relationships betw 
critical outcomes. In pursuing tl 
prior studies of culture, informa 
tradition of research on the "kno 

Culture and Inf 

Sociologists have long studied ine~ 
gio 2001). Such work has addres~ 
social inequality, but also commo 
and Passeron 1977), linguistic 
Schooler 1982), and access to tc 
research tradition are applicable t 
net. 

One generalization that em 
principle. At first, scarce informal 
become more available, they also 
privileged seek advantage by acCUJ 
labor markets. The type case he 
universal, increasing proportions 
attending college. With the onse 
differentiated into selective privat 
institutions (Brint 1998; Collins] 
ated new forms of inequality wit 

kind of inequality between those ' 
Similar patterns are visible i.rJ 

(1984) emphasized the ways in w 
relatively few financial resources ( 
to the solidly classical tastes of 
technology, hand-held communical 
telephone has evolved into cellula 
devices, and varied combinations t 
tion will increase the salience of r 
extent to which they reap benefiu 

Research on inequality in the use ( 
dent. According to the "knowledgl 
people of high socioeconomic sta 
information. Because of their privi 
because of their high incomes, the) 
schooling provides an initial cogni 
new information more effectively, 



with respect to socioeconomic 
that for some purposes at least 

in which the Internet played a 
Insofar as we can judge from 

. to I'nformation online is no 
access h 

in access to information throug 

... .-.....,.n Agenda 

cif the information that people Bet from 

the Internet is markedly inferior to 

bciv':mta!1e that higher-SES users ha~e 
dditi to generic differences III

In a on d ·th 
address differences associate WI 
that users actually retrieve .. If low

more poorly designed sItes that 

information when they rea~ ~e 
reinforce information inequahty III 

r41ect limitations on access versus 

extent do differences like the ones 
the Internet than to other sources of 

1...~,~~... r.T1nl·lr differences in what people 
to the Internet, would differences 

brllcarOUl[lQS have different patterns of 

what extent is their use if the Int.ernet ~ 
activities? If the Internet IS use 

it represents an incremental, , sources, " 
the quality of the information 

on . . . E I studies of 
or increase III utIhty. ar y ) : 

and Bowles 1995; Stempel, Har:, 

limit use of other media, but more 

broadcast television than other.s (Wald-
of media to acquire specIfic types 

~~esubstitution patterns for differe~ 

INEQUALITY ONLINE 

and call attention to socioeconomi~ 
on access is still important 

establishes a baseline for evaluating 
t the same time, as Internet a~ce. 

can find a connection at a pubhc l~o 
distributional issues have changed. 

connection from which to log 

Digital Inequality 375 

than "What are people doing, and what are they able to do, when they go online?" Moving 
beyond a binary view of access to a more detailed conception of inequality of technological 
opportunity involves four steps: identifying critical dimensions of inequality; documenting 
differences among groups; explaining the antecedents of inequality on these dimensions; and 
modeling the relationships between different forms of inequality and between these and 
critical outcomes. In pursuing these questions, students of the Internet can draw both on 
prior studies of culture, information, and social inequality and on a more directly relevant 
tradition of research on the "knowledge gap" hypothesis . 

Culture and Information in the Stratification Order 

Sociologists have long studied inequality in access to cultural and information goods (DiMag
gio 2001). Such work has addressed not only formal education, long a staple of research on 
social inequality, but also command of prestigious types of cultural knowledge (Bourdieu 
and Passeron 1977), linguistic abilities (Bernstein 1977), cognitive styles (Kohn and 
Schooler 1982), and access to technology (Attewell and Battle 1999). Lessons from this 
research tradition are applicable to research on inequality in access to and use of the Inter
net. 

One generalization that emerges from this work is what we call the dd[erentiation 

principle. At first, scarce information services are often relatively undifferentiated. As they 
become more available, they also become more differentiated in character, as the relatively 
privileged seek advantage by accumulating kinds that are more richly rewarded in marital or 
labor markets. The type case here is education: as access to high school became nearly 
universal, increasing proportions of children from upper- and middle-class families began 
attending college. With the onset of mass higher education, college training was further 
differentiated into selective private and public institutions and several tiers of less selective 
institutions (Brint 1998; Collins 1979; Karabel and Astin 1975).11 Such differentiation cre
ated new forms of inequality within the ranks of the college-educated, alongside the old 
kind of inequality between those with and without a college education. 

Similar patterns are visible in other cultural and informational goods. Pierre Bourdieu 
(1984) emphasized the ways in which elite groups with high levels of cultural capital but 
relatively few financial resources develop elaborate forms of cultural distinction, compared 
to the solidly classical tastes of traditional business elites. In the sphere of information 
technology, hand-held communication devices have been differentiated, as the old stationary 
telephone has evolved into cellular telephones, personal digital assistants, wireless Internet 
devices, and varied combinations thereof. We anticipate that high rates of Internet penetra
tion will increase the salience of new kinds of inequality amonB Internet users that affect the 
extent to which they reap benefits from going online. 

The '1<nowledge Gap" Hypothesis 

,c.""',,,,',...h on inequality in the use of earlier communication technologies establishes a prece

dent. According to the "knowledge gap" hypothesis (Tichenor, Donohue, and Olien 1970), 
of high socioeconomic status are always advantaged in exploiting new sources of 

mt",rTY,,,,tilrtn. Because of their privileged social locations, they find out about them first, and 
of their high incomes, they can afford to access them while they are new. Moreover, 

1IIt!l()Oillng provides an initial cognitive advantage that enables the well-educated to process 
information more effectively, so that their returns to investments in knowledge are 
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higher. As a consequence, not only do the socioeconomically advantaged learn more than 
and connections limit the way

others, but the gap is destined to grow ever larger owing to their advantage in access to new 
bandwidth increases and mor4 

sources of information. 
tions, sophisticated graphics, 

Empirical tests of the knowledge gap hypothesis have been generally but not exclusively 
expensive systems access the 

supportive. A review of more than twenty studies with longitudinal data reports that, 
Among Internet users, tI

consistent with the theory, knowledge gaps on issues often increase when media attention is 
(income, educational attainm 

greatest and narrow when coverage declines (Gaziano 1997). Studies that control for media 
speed connections (Horrigan 

exposure have also reported that readers or viewers with more prior knowledge of a topic 
2003). Research suggests that 

are better able to assimilate new information (Viswanath and Finnegan 1996). Public health 
gain from the Internet directl1

studies, however, suggest that information campaigns on salient medical issues initially ex
lete software or hardware ar; 

pand inequality in knowledge but ultimately reduce it (Viswanath and Finnegan 1996). 
online experience is less gratif 

Indeed, there is some evidence that when information is widely available and consumers are 
retrieval skills. John Horrigcu 

strongly motivated to learn, media exposure can reduce knowledge gaps over time (Ettema, 
experience and demographic v,

Brown, and Luepker 1983). 
engage in a broader range of a(

Phillip Tichenor, Donohue, and Olien (1970) hypothesized that knowledge gaps would 
users without high-speed conn4

be smaller for highly salient knowledge domains in relatively small communities, and some 
report that broadband users ~ 

studies have supported this view (Viswanath et al. 2000). Insofar as this is the case, the 
business and consumer servicel
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and connections limit the ways in which different kinds of users can employ the Internet? As 
bandwidth increases and more websites require late-model browsers to display java applica
tions, sophisticated graphics, or streaming video, to what extent can users without access to 
expensive systems access the full range of Internet content? 

Among Internet users, the same factors associated with being online in the first place 
(income, educational attainment, race, and metropolitan residence) predict having high
speed connections (Horrigan and Rainie 2002, 10; Mossberger, Tolbert, and Stansbury 
2003). Research suggests that inferior technical apparatus reduces the benefits that users can 
gain from the Internet directly and indirectly. First, users with slow connections and obso
lete software or hardware are simply unable to access many sites. Second, because their 
online experience is less gratifying, they go online less often and acquire fewer information 
retrieval skills. John Horrigan and Lee Rainie (2002) report that, after controlling for 
experience and demographic variation, broadband users search for information more widely, 
engage in a broader range of activities, and more often produce their own Web content than 
users without high-speed connections. Similarly, Elizabeth Davison and Shelia Cotton (2003) 
report that broadband users spend more time online and are more likely to use online 
business and consumer services and recreational sites. 12 

Inequal.ity in Autonomy of Use How much control do people exercise over their 
Internet use? An important aspect of this dimension is location of access (Bimber 2000)
that is, whether people go online at home or at work, in school, or at a library or commu
nity center. If access is outside the home, how much flexibility does the user have in 
determining the hours at which she or he can go online? How far does the user have to 
travel? To what extent do regulations, time limits, filtering software, or monitoring arrange
ments limit use? If access is at work, what uses are permitted (and how does this vary with 
organizational role), what kinds of filtering or monitoring systems are in place, and how 
stringently are rules enforced (O'Mahoney and Barley 1999)? (In 2001, 63 percent of large 
employers monitored their employees' Internet connections and 47 percent stored and 
reviewed their e-mail communications [American Management Association 2001].) If access 
is at home, to what extent is autonomy limited by the actions of other family members or 
the policies of the Internet service provider (ISP) (Lessig 1999)? Does in-home access have 
different effects on educational or occupational outcomes than access from other locations? 
Among people who have access at work, what predicts the degree of autonomy they possess 
in determining how they use the technology? 

We have seen that educational attainment, income, and race are all associated with 
having Internet access at home. We hypothesize that, where individuals have access to the 
Internet at work, the autonomy with which they can exercise that access is associated with 
their organizational rank and funCtional position. Finally, we expect that among people with 
access to the Internet, the greater the autonomy of use, the greater the benefits the user 
derives. 

Inequality in Skill Kling (1998) points to the importance of inequality in users' posses
sion of "know-how, a mix of professional knowledge, economic resources, and technical 
skills, to use technologies in ways that enhance professional practices and social life." Ernest 
Wilson (2000) refers to inequality in "cognitive access": the extent to which users are 
trained to find and evaluate the information they seek. Internet users vary in their posses
sion of at least four kinds of relevant knowledge: recipe knowledge about how to log on, 
conduct searches, and download information; non-domain-specific background knowledge 
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(such as knowledge of Boolean logic for designing search algorithms); integrative knowledge 
about the way the Web operates that helps them navigate better; and the technical knowl
edge about software, hardware, and networks necessary for troubleshooting problems or 
staying up-to-date (for example, by downloading patches and plug-ins). Taken together, 
these four kinds of knowledge constitute what we might call-after sociolinguists' notion of 
"communicative competence" (Hymes 1974)-"digital competence": the capacity to re
spond pragmatically and intuitively to challenges and opportunities in a manner that exploits 
the Internet's potential and avoids frustration (Hargittai 2002). 

We know very little about what explains inequality in the competence needed to fmd 
information online. Evolution in website construction and growth in the volume of informa
tion has required new skills for the technology's efficient use. Flashy software implemented 
with little attention to human factors renders many sites accessible only to sophisticated 
users with state-of-the-art hardware and software and sophisticated navigation skills (Hargit
tai 2003b). Moreover, limitations in search technology-most search engines index no 
more than a small percentage of all content online (Lawrence and Giles 1999)-render it 
difficult for the average user to find many sites. 

Despite a growing literature on website usability issues (much of it from library science 
and social informatics), we know little about how and why skill is related to personal 
characteristics. A few researchers have examined self-reports of skill and found that users 
with less formal education are less confident in their abilities (Bonfadelli 2002). We also 
know that women are less confident in their online skills than men and that self-assessments 
predict performance poorly (Hargittai 2003a). 

Eszter Hargittai's recent study (2003a) is unique in that the author subjected a random 
sample of residents of a socially heterogeneous New Jersey county to extensive testing, 
including surveys, open-ended interviews, and, most important, observations while they 
attempted to locate several kinds of material online, using computers and browsers similar 
to those they ordinarily employed. Hargittai finds that skill (defined, first, as the ability to 
complete a task and, second, as the amount of time spent on the task) is only modestly 
associated with demographic measures (and associated in different ways for different tasks); 
relatively weakly associated with offline domain familiarity; and more strongly related to 
autonomy of use and the amount of time subjects spend online in a typical week. 

A study of online sessions of a sample of new users (Neuman, O'Donnell, and Schnei
der 1996) demonstrated that emotional impact-whether users felt frustrated or gratified 
at the session's end-was a function of their success in attaining their objectives. We infer 
from this that Internet competence is related to the satisfaction that users derive from the 
experience, the extent to which they find it stressful or rewarding, and therefore the extent 
to which they persist in Internet use and acquire additional skills. 

Inequality in the Availability of Social Support Based on these observations, we 
might expect inequality in competence to deepen inexorably as skillful users find the Inter
net rewarding and acquire greater skill and less able users grow frustrated and turn away. 
Yet we know that most new users do gain competence and persist. We suspect that this is 
the case because novices draw on social support from more experienced users when they 
need help. Such support has become more important as the technology has penetrated new 
sectors of the population. Anecdotal evidence suggests that early Web users were embedded 
in dense networks of technically sophisticated peers. By contrast, more recent recruits are 
often less sophisticated and more isolated (Kiesler et al. 2000). Y. Kim and Joo-Young Jung 
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(2002), in a study of East Asian youth, found strong effects of social support (from both 
family and friends) on the breadth and extent of online activity. 

We hypothesize that three kinds of support increase users' motivation to go online and 
their digital competence: technical assistance from persons employed to provide it (for 
example, workplace support staff, customer support staff, librarians, and teachers); techni
cal assistance from friends and family members; and emotional reinforcement from friends 
and family in the form of commiseration when things go wrong and positive interest when 
things go right. We further hypothesize that social support influences returns to Internet 
access, however these are measured. 

Variation in Use How do income, education, and other factors influence the purposes Jor 

which one uses the Internet? From the standpoint of the contribution of technology use to 
socioeconomic life chances, not all uses are equal. The Internet prophets who foresaw that 
the Web would empower citizens, increase social capital, and enhance equality of oppor
tunity probably did not have gambling or pornography sites in mind when they made these 
predictions. We place high priority on examining determinants of different kinds of use, 
especially distinguishing among uses that increase economic welfare (for example, skill en
hancement, learning about employment opportunities, consumer information, or education) 
or political or social capital (using the Internet to follow the news, gather information 
relevant to electoral decisionmaking, learn about public issues, engage in civic dialogue, or 
take part in social movement activities) versus those that are primarily recreational. 

The variety of uses to which one puts the Internet is likely to reflect the number of 
hours one spends online. We have no cumulative data on the latter, but surveys have asked 
how many hours respondents are online now and how many years they have been online, and 
both measures are associated with variety of use. Moreover, among Internet users, those 
with more education began to use the Internet earlier and go online more frequently (at 
least in the early stages of diffusion) than less-educated users (Bonfadelli 2002, 77). In the 
United States, women with Internet access went online less frequently than otherwise simi
lar men (Bimber 2000). 

Evidence that users from more privileged backgrounds are more likely to use the 
Internet to get ahead and equip themselves to participate in community affairs or politics is 
beginning to accumulate. DiMaggio and Hargittai (2002) report that among respondents to 
the 2000 GSS, education, income, and vocabulary test scores have strong effects on "capital
enhancing" uses of the Internet but much weaker (or negative) effects on recreational use. 
Bonfadelli (2002) finds that, among Swiss Internet users, education is positively associated 
with using the Web for information and services but negatively associated with using it for 
entertainment. 

DiMaggio and Hargittai (2002) do not find significant effects of race, net controls (see 
also Alvarez 2003). Tom Spooner and Lee Rainie (2000) find that African American Internet 
users are more likely than their white counterparts to use the Web for education and job
hunting. The NTIA (1998, 2000) reports that lower-income and less-educated Internet 
users are more likely than wealthy users to use the Internet to find jobs, a result that may 
reflect exclusion from the informal social networks through which information about the 
most desirable jobs is distributed (Lin 2000). Egalitarians should find such results encourag
ing. Yet relatively early adopters in groups with lower levels of adoption may be atypical in 
ways that make generalization unwise (see Bourdieu and Passeron 1977 on "overselection"). 

Note that in distinguishing among uses in this way, we do not suggest that recreational 
Internet activities are without value-only that both public policy and students of inequality 
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place a higher priority on equality of economic opportunity and civic engagement than on 
sociability and the pursuit of happiness. Researchers interested in social inequality and social 
policy should distinguish between online activities that are likely to cultivate the former and 
those primarily devoted to the latter. 

Research Agenda: Modeling Digital Inequality 

With well over half of U.S. adults online, we must supplement research on the digital divide 
with studies of inequality within the online population. The research agenda is long, com
prising each form of inequality described earlier, as well as integration of the parts into a 
comprehensive model. 

The most important lesson of this section is that "Internet use" is far less likely to have 
strong or consistent effects (or antecedents) if we measure it as a single entity than if we 
distinguish among different types of Internet use and examine their causes and consequences 
separately. Among the differences that may matter most are how one goes online, what one 
goes online to do (for example, e-mail versus Web-surfing), and, when one does use the 
Web, what kinds of sites one tries to access and how one goes about searching for them 
(Anderson and Tracey 2001; Hargittai 2003a). 

Priorities for the study of inequality in access to advanced technology are both meth
odological and substantive. Many aspects of Internet technology are unfamiliar to less
sophisticated users, who may be unable to answer questions about connection speeds or 
processing power. Work on question design could improve data quality considerably. Sub
stantively, we need to move beyond cross-sectional research to ensure that differences asso
ciated with connection speed or hardware quality do not simply reflect selection effects 
(that is, the greater likelihood that heavy and sophisticated users will invest in more expen
sive technology). 

With respect to autonomy, the big question is the impact of where one goes online on 
what one does there. Within the home, which family members use Internet connections the 
most, for what purposes, and why? On the job we know that workplace Internet monitor
ing is widespread, but we know very little about the purposes of surveillance (whether 
employers aim to enforce broad prohibitions against time-wasting surfing or whether they 
target only employee behaviors-sexual harassment or fraud, for example-for which they 
bear vicarious liability); about differences among employees in different job classifications in 
monitoring or regulation of workplace Web use; or about the effect of monitoring on 
employee behavior. 

Measurement is the most difficult challenge for students of skill. Hargittai's (2003a) 
observational approach is effective, but most researchers will find the cost prohibitive for 
large-scale data-gathering. We need survey-ready proxies for search skill, troubleshooting 
ability, and recipe knowledge, but the quest for such measures is complicated by the fact 
that the technology generates new forms of skill (or makes old ones obsolete) as fast as 
researchers can validate their measures. If suitable measures can be found, the next step is 
to understand the mechanisms that produce variations in skill and the consequences of such 
variation for the persistence and productivity of Internet use. 

Better data on social support, especially data that distinguish between problem-solving 
assistance and affective support, is a high priority. Such data would make it possible to 
explore how social relationships enhance skill development and reduce frustration and, in so 
doing, increase the extent and productivity of Internet use. 

Surveys increasingly ask Internet users about the kinds of sites they visit and about 
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frequency of behavior. What most surveys do not tell us is why people fail to use the 
Internet for particular purposes-for example, whether Internet users who never visit 
political sites get their political news from other media or simply are indifferent to political 
information in any form. An important priority, then, is to ask respondents about informa
tion-seeking offline to provide context for interpreting their online behavior. A long-term 
priority is to go beyond self-reports by exploiting "clickstream" data-detailed records 
(collected by market researchers) of the sites that individual Web users visit (Goldfarb 
2002). Employing clickstream data presents many challenges-gathering information about 
respondents' demographic traits and social attitudes without violating their privacy, classify
ing sites by topical domain, providing functional codes (for example, shopping, playing 
games, gathering information) for particular visits based on information about the pages 
accessed, deducing when multiple users are employing the same account-that will require 
collaboration between social scientists and computer scientists. At the same time, because 
clickstream data are both behavioral and extremely detailed, they can answer questions (for 
example, what kinds of users access the highest-quality information, or the extent to which 
users avoid or seek out sites that challenge their political views or aesthetic preferences) that 
survey data can only begin to address. 

Taken together, the hypotheses set out in this section aggregate to a model of the 
influence of technological inequality on individual life chances that applies to the Internet 
and generalizes beyond it (see figure 9.7). As we conceive the process, demographic and 
situational factors affect the quality of technical apparatus and autonomy of use, skill, and 
social support at the individual level. These in turn influence the efficacy with which Web 
users employ the medium, both directly (by making it easier to achieve their objectives) and 
indirectly (by enhancing learning and satisfaction, which in turn promote persistence, effi
cacy, and volume and breadth of use). Ultimately, in this model, increases in human capital 
(including educational attainment), social capital (including political agency), and earnings 
are direct functions of the efficacy, intensity, and purposes of use and indirect consequences 
(through these mediating variables) of apparatus quality, autonomy, skill, and support. These 
latter relationships are sufficiently important that we devote the next section to them alone. 

DOES INTERNET USE MATTER? 

In one way, we know that Internet access matters. It matters keenly to the millions of 
people who rely on the Internet for e-mail, news, and other forms of information and 
entertainment. The high school and college students for whom instant-messaging has re
placed the telephone, the operatives in the Jesse Ventura and Howard Dean campaigns who 
used the Web to get their dark-horse candidate into the race, the members of dispersed or 
stigmatized communities who can find one another online, and all the people who report 
having met spouses online (and the many more who hope to find them there) could not be 
convinced that the new medium is anything less than transformative. 

From the standpoint of both public policy and social science, however, this question has 
a narrower meaning: Are people who have access to the Internet any better off-especially 
with respect to economic welfare (education, jobs, earnings) or social participation (political 
participation, community engagement, or receipt of government services and other public 
goods)-than they would be without the Internet? If the answer is no, then the case for 
public intervention is far less compelling than if it is yes. 

The knowledge gap hypothesis discussed earlier raises a second question: Do returns to 
technology vary by socioeconomic status, race, place of residence, or gender? Are higher
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status users more effective at converting access into information and information into occu
pational advantage or social influence than less-privileged users? Does the low cost of infor
mation online level the playing field, or does online inequality reproduce existing patterns of 
inequality? Few studies have assessed the Internet's impact on individual economic welfare 
or occupational mobility. But research on the effects of computer use on earnings, quality of 
work life, and school achievement offers valuable lessons to those who would undertake 
similar research on the Internet. 

Do Technical Skills Enhance Earnings? 

Using CPS data from the late 1980s, Alan Krueger (1993) reports that workers who use 
computers on the job earn 10 to 15 percent more than their otherwise similar peers. Based 
on these analyses, he argues that the expansion in computer use in the 1980s accounted for 
one-third to one-half of the increase in the rate of return to education during that time. 
Using German data, John DiNardo and Jorn-Steffen Pischke (1997) likewise find significant 
wage differentials associated with computer use-but also with on-the-job use of calcula
tors, telephones, and pencils. They argue that Krueger's results reflect selection effects 
rather than real returns to computer use, because computers have simply become part of 
the armamentarium of office work. 

Horst Entorf and Francis Kramarz (1997) and Entorf, Michel Gollac and Kramarz 
(1999) have replicated the earlier results cross-sectionally in France, but their panel analyses 
indicate that workers who become computer users experience no immediate wage increase. 
Rather, the earnings payoff appears to come with experience. Even then it is modest-just 
2 percent after two to three years. The authors conclude that the difference between this 
estimate and the 15 to 20 percent differences found in cross-sectional studies reflects selec
tion effects: when employers implement new technologies, they choose their best workers 
(who are already the highest paid) to use them. Similarly, Lucy Chennells and John Van 
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Reenen (1997, 599), assuming that "high wages signal high workforce quality and that this 
quality enables new technologies to be adopted at lower costs," find in the United Kingdom 
that although computers were first introduced into high-wage work settings, their introduc
tion had little effect on blue-collar wages (see also Hughes and Lowe 2000). 

We found only one study of Internet users' wages-Ernest Goss and Joseph Phillips's 
(2002) study of the effects of Internet use on workers' wages in the U.S. manufacturing 
sector. They report significant returns to Internet use: 13.5 percent, with a range by 
industry from 4.9 to 16.4 percent. Internet users receive greater wage premiums in low
tech industries, a result the authors attribute to the more recent introduction of the tech
nology in the latter and to possible selectivity bias. 

It is clear, then, that people who use computers at work earn more, but there is much 
debate about why this is the case. David Autor, Lawrence Katz, and Alan Krueger (1998) 
have studied aggregate changes in the relative supply and wages of workers by education 
from 1940 to 1996. Finding strong and persistent growth in relative demand favoring col
lege graduates, they conclude that rapid skill upgrading within detailed industries has ac
counted for most of the growth in demand for educated workers since 1970 and that 
upgrading was most extensive in the most computer-intensive industries (1169). They con
clude that such "skill-biased technological change" goes a long way toward explaining grow
ing wage inequality in recent decades. In response, David Card and John DiNardo (2002) 
contend that most of the rise in wage inequality between 1980 and 2000 occurred between 
1980 and 1986, whereas the pace of technological innovation (based on growth in the size of 
the information technology sector, the pace of Internet development, and aggregate produc
tivity growth) was greatest in the 1990s.1 3 They argue that new technologies always entail 
short-term premiums for workers with the skills to use and maintain them, as long as the 
latter remain relatively scarce. Consistent with Braverman (1974) and Spenner (1983), as 
reviewed earlier, once such skilled workers become more plentiful and the work is rou
tinized, wage premiums decline. 

A uniquely comprehensive study of the effects of technological change at the establish
ment level followed a major retooling of a food-processing plant that dramatically increased 
the skill level of the workforce (Fernandez 2001). Despite increased task complexity, mean 
and median wages for hourly workers remained unchanged during the three years of the 
study. Moreover, wage inequality (overall and between white and minority workers) in
creased markedly, with declining wages for those below the median and more positions for 
well-paid maintenance mechanics and electricians. 

Do Technical Skills Enhance the Quality of Work Life? 

Technology may change the qualitative experience of work as well as influence earnings. 
Manuel Castells (2001) argues that technological change is central to a broader transforma
tion in work for both manual workers and "self-programmable" labor ("which must be able 
to reprogram itself in skills, knowledge, and thinking, according to changing tasks in an 
evolving business environment" [91]). Although he rejects technological determinism, Cas
tells argues that "work flexibility, variable employment patterns, diversity of working condi
tions, and individualization of labor relations are systematic features of e-business. From this 
core of the new economy, flexible labor practices tend to diffuse into the entire labor 
market" (96). These hypotheses clearly merit sustained empirical examination as technologi
cal change unfolds. 

What do we know about the impact of computerization on the quality of work life? 
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Based on CPS data, Richard Freeman (2002) reports that computerization and use of the 
Internet are associated with longer hours as well as higher wages. Using the 1992 Employ
ment in Britain Survey, Duncan Gallie (1996) reports that managers in technically advanced 
work settings adopt more consultative styles of interaction with manual workers (a result 
that could reflect changes in ideology or worker training as well as technological impera
tives). Roberto Fernandez (2001) finds that technological change results in greater task 
complexity across several skill dimensions. Whereas 17 percent of workers used computers 
before the renovation, 90.2 percent did afterward. Furthermore, and contrary to the de
skilling thesis, management expects workers to have a more complete knowledge of the 
production process and to be able to accomplish a wider variety of tasks. Fernandez empha
sizes that "organizational and human resources factors were seen as [an] integral part of the 
plant retooling" from the start: workers were reorganized into teams, and managers were 
encouraged to view themselves as coaches rather than bosses. It seems likely, then, that 
changes in the labor process and the quality of work life reflect changes in managerial 
ideology as well as technology. 

Some ethnographic studies suggest that implementation of new technologies makes 
workers who can use them more autonomous and may lead to a redistribution of power as 
well. Stephen Barley (1990) finds that the introduction of computerized scanning technolo
gies into hospital radiology units has enhanced the relative standing and power of techni~ 
cians, whose skills have become indispensable to newly deferential physicians. Studying 
change in a large insurance firm, Clare Lewin and Myron Orleans (2000) report that 
managers become less coercive and more consultative in dealing with computer specialists, 
who operate with considerable autonomy. Such findings support Weber's observation that 
technological change invariably challenges the viability of status structures based on social 
honor. One can imagine (although research has not documented it) that during transitional 
moments, young employees with strong Internet skills may move to the center of informal 
workplace networks and, in so doing, attain more influence and respect than their job 
descriptions would imply. 

We must avoid broad generalizations about the effects of the Internet or even comput
erization on organizational design and workers' experience. The most thorough review of 
the literature on the organizational effects of digital technology finds little support for 
expectations about network effects and reports that many much-anticipated effects (for 
example, telecommuting) are still relatively rare (0'Mahoney and Barley 1999). The most 
notable examples of change reflect the application of specialized computer networks to 
specific kinds of work, such as the disintermediating impact of cellular communications on 
relations between central command structures and field-workers in industries as diverse as 
trucking and the U.S . military (Nagaraj an , Bander, and White 2000; Fountain 2001). 

Does Technology Improve School Performance? 

Paul Attewell and Juan Battle (1999) find that computer use at home is significantly related 
to children's reading and mathematics test scores. (As with cross-sectional wage studies, it 
may be that computer use proxies a bundle of unmeasured resources that are available in 
computerized households.) This study is one of a few that address the question of whether 
returns to technology vary in a manner that reinforces or challenges existing inequalities. 
The authors report that the former was the case, with higher returns for boys, whites, and 
children from families of higher socioeconomic status. Focusing on home use, Attewell, 
Belkis Suzao-Garcia, and Battle (2003) report that young home computer users derive 
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modest but significant sociocognitive benefits, but that these effects reverse among the 
heaviest users. 

In a review of the literature on computers, schooling, and educational inequality, Atte
well (2001) concludes that the context in which technology is introduced makes a big 
difference. For example, he notes that research has demonstrated positive effects on test 
scores of home computer use but negative effects of school computer use. Other studies 
from the 1990s find that low-income and minority students use computers at school more 
than middle-class and white students, but that their teachers are less qualified and their 
schools use computer labs as a form of baby-sitting. Similarly, David Bolt and Ray Crawford 
(2000) report that after public schools surged online in the late 1990s, staffing and teacher 
training lagged far behind, rendering the technologies educationally ineffective. Indeed, only 
one-third of teachers describe themselves as well prepared to incorporate computers or the 
Internet into their lesson plans (cited in Goolsbee and Guryan 2002). The only study to 
investigate the impact of school-level Internet service (as opposed to computer use in 
general) found no impact of subsidies for Internet adoption on test scores measured at the 
school level. Because of the focus on subsidies, however, rather than on adoption by both 
subsidized and unsubsidized districts, the results cannot be generalized (Goolsbee and Gur
yan 2002). 

Does Technology Reduce Inequality in 
the Sphere of Consumption? 

Fiona Scott-Morton, Florian Zettelmeyer, and Jorge Silva-Risso (2001, 2003) report that 
consumers who buy automobiles over the Internet receive a significant discount, with bene
fits espeCially great for African Americans. Similarly, Joel Waldfogel and Lu Chen (2003) 
report that Internet shoppers who use comparison sites (especially those with reliability 
ratings) patronize highly branded sellers less frequently-a sure sign that they are paying 
lower prices. Jeffrey Brown and Austan Goolsbee (2002) find effects on insurance prices but 
note that when the number of consumers using online price comparison sites reaches criti
cal mass, non-users get a free ride on users' efforts. 

The long-term effects of such processes on inequality are unclear. On the one hand, if 
more well educated and higher-income people are more likely to be online (which they are) 
and to be more sophisticated in their navigational skills (which they may be), the Internet 
could increase inequality by elevating the difference between the prices that rich and poor 
pay for the same goods. On the other hand, price disparities already exist for many goods, 
so that low-income persons who do use the Internet effectively will benefit more than their 
high-income counterparts. And in markets where many persons compare prices online, 
costs may decline for everyone. 

Does Technology Enhance Political Influence and 
Community Engagement? 

There is extensive evidence on the impact of the Internet on political participation and civic 
engagement based both on surveys and on quasi-experimental studies in which residential 
communities are wired and then investigated (Ishida and Isbister 2000). Although much of 
this work is beyond the scope of this chapter, we can summarize major findings succinctly. 

First, despite fears to the contrary, Internet use does not lead to passivity or privatism. 
Internet users tend to consume more information offline than non-users and to be more 
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active in other ways as well, and their online activities do not diminish their other efforts 
(Robinson et al. 2000). Dhavan Shah, Jack McLeod, and So-Hyang Yoon (2001) find that 
informational use of the Internet has a small but significant positive impact on community 
participation, whereas recreational uses have no effect. (An influential experimental study 
has found that Internet use leads to social withdrawal, but only in the short term; a follow
up shows that the negative effects dissipate relatively quickly [Kraut et al. 1998, 2002].) 
Second, Internet use does not cause people to become socially or politically involved. 
Rather, it makes it easier for people who are already engaged in community activities and 
political affairs to become even more so (Bimber 2003). Third, Internet use simultaneously 
increases local and long-distance communication, serving as a complementary channel to 
(rather than a substitute for) face-to-face interaction (Hampton and Wellman 2000; Katz, 
Rice, and Aspden 2001; Kavanaugh and Patterson 2001). Barry Wellman (2001) refers to 
this phenomenon as "glocalization." 

The big question, about which we know rather little, is whether Internet use exacer
bates inequality in political engagement and social participation. High-status people are 
more likely to be online and probably use the Internet to influence the world around them 
more than others because they were more politically involved bifore they went online. On 
the other hand, Internet use may have a larger net effect on the behavior of socially and 
politically engaged users with fewer resources, for whom the advantages afforded by the 
Internet may be correspondingly more important. 14 

Effects of Internet Use: Research Agenda 

Scholars and policymakers interested in whether and under what conditions Internet use 
helps people get ahead stand before a gulf of ignorance, partially concealed by a fog of 
speculation. Dispelling the fog is essential for policy analysts, for if the Internet has no 
positive effects (or if the effects are positive only for the already privileged), then egalitarian 
arguments for public investment are weakened. (Not all are, of course: if government insists 
on interacting with citizens online, and if citizens must have Internet access to fulfill the 
obligations of citizenship or to get public services to which they are entitled, this in itself 
would create a compelling rationale for universal service.) 

Research on the impact of computer use on earnings can teach us important lessons. 
First, panel data are essential. Even with panel data, selection effects are difficult to distin
guish from genuine impacts; cross-sectional data in this area defy interpretation. Second, 
selection effects aside, it is unlikely that Internet use will be associated with positive, 
individual-level economic outcomes in large national samples. The mechanisms that connect 
skills to rewards are profoundly local, reflecting specific conditions of labor supply and 
demand and specific task requirements in particular industries. If there are positive effects of 
Internet use, we will need to disaggregate to find them. 

Third, research on inequality online suggests that we are unlikely to find effects of 
global (and especially binary) measures of Internet access or use. Variation in how exten
sively people use the Internet, how skilled they are at finding the resources they need, and 
why they choose to go online is substantial and likely to be related to the payoffs they 
receive. 

Fourth, research on Internet effects should routinely address the question of differential 
returns based on users' educational attainment, income, gender, or race-that is, the ques
tion of whether the Internet's benefits tend to ameliorate or reinforce existing patterns of 
inequality. In so doing, we should distinguish between two types of inequality-reinforcing 
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mechanisms: those that reflect differences in how, where, to what extent, how skillfully, and 
for what purposes different kinds of people go online, and those that reflect discrimination, 
labor-market position, or other factors that alter returns to people whose Internet use is 
equivalent in quantity and quality. 

Fifth, research on the effects of Internet use on consumption and on political and social 
participation should likewise explore the extent to which Internet use reinforces or counter
acts intergroup inequalities. We also need to learn more about the extent to which the 
movement of government services online is associated with declines in offline service and 
about the effects of such shifts on persons in low-income (and low-Internet-use) commu
nities (see Fountain 2001). 

THE SOCIAL ORGANIZATION OF 
TECHNOLOGICAL INEQUALITY 

The "Internet" is a protean family of technologies and services that are rapidly being re
shaped by the interacting efforts of profit-seeking firms, government agencies, and non
governmental organizations. Patterns of inequality can be understood as the aggregate con
sequences of individual choice only if those choices are themselves viewed as functions of 
decision contexts shaped by the political and strategic decisions of the state and corpora
tions. Digital inequality reflects not just differences in individual resources but also the ways 
in which economic and political factors make such differences matter. Understanding the 
relationship between economic inequality and inequality of access to information requires 
research into the predictors of inequality at the level of communities, organizations, local 
states, and national societies. There is a growing literature on inequality among nation-states 
(Hargittai 1999; Norris 2001; Kiiski and Pohjola 2002; Guillen and Suarez 2002) but only 
suggestive evidence about the factors that influence patterns of inequality over time within 
the United States and the other advanced industrial societies. 

Government Policies and Internet Adoption 

The Clinton-Gore administration championed the Internet and used the power of the federal 
government to encourage its growth. The Internet's rapid diffusion in the United States 
during the late 1990s was almost certainly influenced by a wide range of federal policies: 
the privatization of the Internet early in the decade; the decision to exempt online sales 
from federal tax; Commerce Department grants for projects that brought new communica
tion technologies to low-income communities; and the federal "E-rate" policy of subsidizing 
investments in Internet technology by public schools and libraries. Internet connectivity in 
U.S. public schools jumped from 3 percent in 1994 to 63 percent in 1999 (U.S. Depart
ment of Education 2000), and library connectivity rose to over 90 percent (Schement 
2003). Research suggests that, in California at least, schools in low-income and minority 
communities were most responsive to the subsidies (Goolsbee and Guryan 2002). 

Such policies influence patterns of inequality in access. Public schools appear to be 
doing much to democratize access to computers, but they have been less successful in 

. ameliorating inequality in access to the Internet. Just over one-third of African Americans 
between the ages of ten and seventeen report using the Internet in school, compared to 
almost 58 percent of whites in that age range (NTIA 2002, 49-51). Youth from high
income families are also considerably more likely to use the Internet at school than are their 
low-income peers. We have no way of knowing whether these differences reflect differences 
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in resources among schools with different student body compositions, differences between contrast, the superior availabilil 

schools in their ability to productively employ the resources they have, or variation in access relatively rapid penetration of} 

among students within online schools. The authors of one early review (Bikson and Panis development that has increased 

1999, 23) conclude that equalizing Internet resources at school has little effect on inequality many such libraries serve (Berto 

in Internet use because students gain skills and experience by having computers available at Content creators can reach 

home. By contrast, the availability of the Internet at public libraries enhances access for less that categorize links and search 

privileged groups: African Americans and people with low incomes are more likely to use 2000). During the 1990s entre 

the Internet in libraries than are whites and people with family incomes greater than " porta s I "(web'sItes containing sea 

$50,000 (NTIA 2002, 41). services) to match users and con 

Government exerts an impact through law as well as subsidy. The importance of finan "hits" (successful efforts to contac 

cial inequality in limiting Internet access depends, for example, on regulatory and legislative sites accounted for one in four 

decisions that expand definitions of "intellectual property" (and constrict the definition of The search engines that such Si 

"fair use") in ways that enable Internet firms to substitute pay-information services for free response to user queries (In trona 

information services. The fact that the government issues accessibility standards for elec sites display prominently or tha1 

tronic and information technology with which all government websites have to comply attention of all but the most sOl 

(Access Board 2000) also exemplifies how institutional measures can contribute to the fice"-they trade off compreher 

degree to which sites are accessible to users with different needs and resources. The govern almost one billion queries on the 

ment's own use of the Internet is also consequential: the capacity of different kinds of included only one query and that 

Americans to gain access to information about government services, for example, depends results (Silverstein et al. 1998). IJ 

on the extent to which government agencies and political institutions make information net users will soon divide into "t" 

available, the form in which they present the information, the strategies they use to pro then Wlderstanding the economic 

mote their sites, and the manner in which they interact with different types of users be essential to Wlderstanding and 

(Fountain 2001). Indeed, many media compar 

Local governments have invested in the Internet to a greater extent in Europe than in essentially becomes a means of t 

the United States. Willem Van Winden (2001) notes that several European cities, including gramming-in effect, cable teleyj 

Manchester in the United Kingdom and Rotterdam and The Hague in the Netherlands, view predictors and effects of Internet 

new communication technologies as "a catalyst for new social cohesion" and dedicate signifi researchers discovered in the late 

cant resources to providing citizens with the infrastructure to create virtual communities become more like television view 

and participate more actively in local politics. Van Winden argues that such programs have engagement may not survive the t 

failed, however, to achieve either social integration (subcultural groups tend to interact Wilson (2000) has called att( 

online among themselves) or broader political participation (because new opportunities are and linguistiC groups: the availabili 

exploited predominantly by already active and privileged citizens). to entry, especially the skills and til 
to promote it and keep it current. 
ity of culturally and linguisticallyThe Impact of Business Strategies 
document the dominant position oj 

Corporate strategies, as modified by government regulation and consumer response, even less has examined the impao 

systematically influence individual-level incentives and constraints that produce inequality of other minority communities. 

access to technology (Neuman, McKnight, and Solomon 1998). The extent to which differ
ences in the quality of hardware, connections, or software shape one's effective access to the Institutional 
full range of information on the Web, for example, is in part a product of how businesses A 
and other organizations design their websites and whether they provide "low-graphics" or 
"text-only" options for users with less advanced equipment. Companies that produce In effect, the challenge here is to u 

browsers and ISPs responsible for the software used to access the Internet also influence technology as the explananda, and 

people's ability to navigate the Web. and business practices-as the ind 

Institutions also shape access through their decisions about investments in network posed in previous sections has focm 

infrastructure. For example, Internet connectivity in rural America was initially limited by the goal has been to understand t1 
weak telecommunications infrastructure investment. As a result, rural areas have had less (broadly defmed) on patterns of ill( 

competition among ISPs, higher rates, and fewer households online (Strover 1999). By quantitative analyses of policy outC(
I 



y compositions, differences between 
ces they have, or variation in acce~s 
one early review (Bikson and Pams 

t school has little effect on inequality 
nce by having computers available at 
blic libraries enhances access for less

low incomes are more likely to use 
with family incomes greater than 

I as subsidy. The importance of finan

example, on regulatory and le~i~lative 
erty" (and constrict the defimtIOn of 
te pay-information services for free

. ssues accessibility standards for elec
overnment websites have to comply 
nal measures can contribute to 'the 
ent needs and resources. The govern

al: the capacity of different kinds of 
. ment services, for example, depends 

litical institutions make information 
ation, the strategies they use to pro
teract with different types of users 

to a greater extent inEurop~ than.ift 
that several European cities, mcludirig 
d The Hague in the Netherlands '. vi~w 
w social cohesion" and dedicate slgmfi;· 

tructure to create virtual communities 
inden argues that such programs have 

n (subcultural groups tend to inter~~ 
'pation (because new opportunities ate 
eged citizens). . 

s Strategies 

regulation and consumer re.sponse,. als4» 
lnd constraints that produce mequahty 'Of 
6mon 1998). The extent to which diffe"
~ftware shape one's effective access to ~ 
e, is in part a product ~,f how bus~ne:seII 
~ whether they provide low-graphics 
~ equipment. Companies that . ........-"r....t:"III. 

bed to access the Internet also mfl 

Idecisions about investments in 
!in rural America was initially limited 

ht. As a result, rural areas have had 
~rhouseholds online (Strover 1999). 

Digital Inequality 389 

contrast, the superior availability of infrastructure in urban areas is responsible for the 
relatively rapid penetration of high-speed Internet access in inner-city public libraries, a 
development that has increased access for the low-income and minority communities that 
many such libraries serve (Bertot and McClure 1998). 

Content creators can reach large audiences only if online gatekeepers (Web services 
that categorize links and search facilities to other sites) channel users to them (Hargittai 
2000). During the 1990s entrepreneurs developed comprehensive and strongly branded 
"portals" (websites containing search engines, category guides, and shopping and information 
services) to match users and content. Internet traffic is highly concentrated: 80 percent of 
"hits" (successful efforts to contact a site) go to just 0.5 percent of websites. By 1999 portal 
sites accounted for one in four of the most visited destinations (Waxman 2000a, 2000b). 
The search engines that such sites feature are often biased in their rankings of sites in 
response to user queries (Introna and Nissenbaum 2000). The Web destinations that portal 
sites display prominently or that search engines rank high are likely to monopolize the 
attention of all but the most sophisticated Internet users. Most Internet searchers "satis
flee"-they trade off comprehensive coverage to minimize search costs. An analysis of 
almost one billion queries on the Altavista search engine revealed that 77 percent of sessions 
included only one query and that 85 percent of users viewed only the first screen of search 
results (Silverstein et al. 1998). If Castells (1996, 371) is right in his prediction that Inter
net users will soon divide into "two distinct populations, the interacting and the interacted," 
then understanding the economic and political economic determinants of this process will 
be essential to understanding and explaining digital inequality. 

Indeed, many media companies envision a media convergence in which the Internet 
essentially becomes a means of transmitting movies, recorded music, and television pro
gramming-in effect, cable television on steroids. IS Insofar as this agenda is realized, the 
predictors and effects of Internet connectivity are likely to change markedly from what 
researchers discovered in the late 1990s and early 2000s. For example, if Internet users 
become more like television viewers, their relatively high levels of social and community 
engagement may not survive the transition to broadband. 

Wilson (2000) has called attention to another dimension of inequality between. social 
and linguistic groups: the availability of suitable content. This in turn is related to barriers 
to entry, especially the skills and time required to mount a website and the capital necessary 
to promote it and keep it current. Relatively little empirical research bears on the availabil
ity of culturally and lingUistically specific Internet content of different kinds (except to 
document the dominant position of English as the language of the Web [OECD 1997]), and 
even less has examined the impact of availability on Web use by non-English-speaking or 
other minority communities. 

Institutional Effects on Digital Inequality: 
A Research Agenda 

In effect, the challenge here is to understand measures of inequality in access to and use of 
technology as the explananda, and institutional arrangements-both government policies 
and business practices-as the independent variables. Whereas most of the research pro
posed in previous sections has focused on individual and household behavior, in this section 
the goal has been to understand the impact of policy regimes and industrial organization 
(broadly defmed) on patterns of inequality. The trick is to navigate between the Scylla of 
quantitative analyses of policy outcomes one intervention at a time, which are almost cer
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tain to demonstrate negligible effects, and the Charybdis of undisciplined case studies, 
which too often reveal the results for which the author hopes. 

We may get some leverage on public-sector policies by exploring variations in Internet 
use at the state level as a function of differences in state-government subsidies and other 
policies (and in federal expenditures within states) aimed at encouraging more equal Inter
net use. A useful first step would be to inventory state-level policies and to identify signifi
cant variants thereof. 

Cross-national research is useful as well, although understanding the interaction of 
policy and business strategy in different nation-states is a daunting challenge probably best 
undertaken by teams of scholars from different countries. The advantage of cross-national 
designs is that public policies, technological infrastructures, and industrial organization vary 
so markedly across national borders, with dramatic consequences for the ways in which 
people access the Internet (for example, the balance between PCs and hand-held devices, 
which is often related to investments in cable and telephone infrastructures). Historical 
factors, like France's early attempt to create a subsidized national Teletext system through 
its postal service, and details of telephone service charges (for example, whether local calls 
are cross-subsidized by business and long-distance charges, as in the United States, or rela
tively expensive, as in the United Kingdom) may also be consequential. 

With respect to private-sector strategies, perhaps the initial priority is simply to map 
the terrain and identify those strategic decisions (and interactions among them) that are 
most likely to influence inequality in access to the Internet in the future. Given the rapidity 
of change, monitoring the strategies of and relationships among ISPs, content providers, and 
other participants in the Internet industry would represent a useful step. 

CONCLUSION 

The digital divide paradigm served researchers and policymakers well during the opening 
years of Internet diffusion. Even though we know relatively little about the net effects of 
Internet access on educational attainment, labor market success, and life-course outcomes, 
the fact that public services and government information are increasingly migrating to the 
Internet makes access an important topic from the standpoint of public policy. Now that 
more than half of Americans go online, we should pursue a more differentiated approach to 
understanding the Internet's implications for social and economic inequality-one that fo
cuses on the extent and causes of different returns to Internet use for different kinds of 
users. In particular, it is crucial to move beyond description and projection to understand 
the mechanisms, consequences, and institutional context of inequality in access to the Inter
net and use of the services it offers. 

This chapter sets out the following research agenda: 

1. 	 Expand the focus of research from the digital divide between haves and have-nots (or 
between users and non-users) to the full range of digital inequalio/ in equipment, auton
omy, skill, support, and scope of use among people who are already online. 

2. 	 Compare inequality in access to and use of the Internet for significant purposes to 
inequality in access to and use of other media for the same purposes. 

3. 	 Develop and test models of the social processes that engender or ameliorate inequality 
by mediating the relationship between individuals' social identities and their access to 
and use of new technologies. 

4. 	 Extend such models to th~ 
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4. Extend such models to the relationship between the use of these technologies and 
valued individual-level outcomes, and investigate variations in rates of return to tech
nology use for different subgroups within the population. 

5. Supplement individual-level research with analysis of the institutional factors that shape 
and modify the relationships between individual characteristics and individual out
comes. 

This agenda requires more intensive analyses of existing resources, more surveys of 
Internet users and non-users to address an expanded menu of topics, and improvements in 
survey design. Students of digital inequality also need to expand their methodological ar
mory to include observational designs, analyses of clickstream data, analyses of link patterns 
between websites, ethnographies of use, cross-national comparisons, experimental survey 
designs, and political-economic research on industrial organization and regulatory issues. 

This is a large agenda, but not impossibly so. The digital revolution is the first major 
technological change that has occurred cifter the emergence of federal social science funding 
and the expansion of research universities in the 1960s. As such, it represents a challenge to 
the social sciences (in collaboration with colleagues in computer science and engineering) to 
demonstrate their ability to understand and anticipate the consequences of technological 
changes as they are taking place. Properly conducted, such work can serve as an example 
for social scientists concerned with the effects of biotechnology and other technological 
revolutions that are sure to come. 

Indeed, the research we call for here is one front in what should be a larger effort to .' 
understand the causes and impacts of inequality in access to and use of information of many 
kinds. Information figures crucially in the generation of inequality in advanced industrial 
societies in myriad ways: it shapes our children's ability to succeed in school and compete 
for access to higher education; its quality determines the returns on our financial invest
ments; it even influences our ability to avoid illness and extend our lives. Currently, re
search on informational inequality is severely balkanized: educational researchers study the 
determinants and influence of test scores; a few economists and economic sociologists 
investigate where people get information about investment opportunities and labor markets; 
public health researchers analyze the determinants of knowledge about wellness and the 
health care system; and political scientists study sources of political information. We sug
gest, at the very least, that: 

I . Information is a centrally important determinant of life chances; inequality in access to 
and use of information is a systematic source of social inequality; and cumulative pat
terns of disadvantage in access to different types of information may have cumulative 
consequences. 

Scholars working in currently autarchic research areas that share a focus on the rela
tionship between information and inequality in life-course outcomes may have a lot to 
learn from one another. 

Similar questions and analytic strategies- for example, a focus on information ecol
ogies rather than single sources of information; the study of information-seeking ca
reers, with attention both to changes in information-gathering behavior over the life 
course and to the implications of such behavior in one domain on later behavior in 
others; and analyses of variation not simply in knowledge but in returns to investment 
in strategies of knowledge acquisition-may be useful across domains. 
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with particular policy interest or perspective; radio or television programs; friends or relatives; campaign 

materials from campaign worker or candidate; the Internet or World Wide Web]." The text for the jobs 

item was: "In the past year ... have you searched for information about a new job or explored career 

opportunities? Please tell me how many times you tried to find such information from [classified ads in a 

daily newspaper; classified ads in an industry or professional publication; a fellow worker or human 

resources staff member at your workplace-that is, where you were working when you were searching; 

business or work contacts outside your workplace-that is, outside where you were then working; friends 

outside of work or relatives; any job placement or career counseling service; radio or television program; 

information posted on the Internet]." (The job responses were binarized as yes or no.) Note that respon

dents were asked these questions bifore being asked the series of items about their use of the Internet, so 

that they were not primed to think about the latter. 

to. Some policy analysts have argued that once most members of a society are able to log on to the Internet, 

the digital divide will have been overcome and equality of access to the benefits of the Internet, at least for 

those who want them, will have been achieved. Drawing on the history of telephone access, Benjamin 

Compaine (2000) argues against legislation to ensure universal access because, he maintains, the combina

tion of market forces and government programs currently in place are achieving that goal already. We 

question whether the telephone is the right analogy. For one thing, the view of telephone access as a 

binary good-a good for which the critical distinction is simply whether one has it or not-is appropriate 

only to the last quarter of the twentieth century. In the early and middle years of telephony, service varied 

in quality, some Americans connected through party lines (and were thus unable to use the technology for 

confidential communication) whereas others had individual connections, and long-distance service rates 

were discriminatory (Fischer 1992). In the first part of the twenty-first century the rise of cell phones, 

Palm Pilots, and other devices that blur the distinction between telephones and computers are redifferen

tiating telephone access. By the same token, the ability to log on to the Internet differs from the ability to 

pick up a receiver and find a dial tone in that the range of uses to which one can put the Internet and the 

extent to which many of these uses depend on the quality of the connections and equipment, user know

how, and social support are far greater than was the case for the telephone even a decade ago. 

11. The precise nature of the hierarchy varied from country to country. For example, in the United Kingdom, 

the contrast between the elite universities and the newer "red brick" universities was particularly striking. 

In the United States distinctions were graduated, with elite public research universities rivaling elite 

privates, but with much of the growth channeled to the less selective public institutions, especially two-

year colleges. 

Horrigan and Rainie (2002) note that causality is probably reciprocal in that investing in broadband 'is most 

attractive to users who use the Internet for a diverse set of purposes, a supposition strengthened by a 

subsequent report (Horrigan 2003) on users who plan to switch to broadband. Although Davison and 

Cotton (2003) do not explore the possibility, their findings suggest that broadband adopters may constitute 

two groups, one business-oriented and one driven by recreational enthusiasms. 

Card and DiNardo's (2002) critique of the skill-biased technological change (SBTC) hypothesis rests in 

part on a comparison of changes in intergroup inequality among groups with varying degrees of technology 

use. They note that the racial wage gap declined sharply during the 1970s and remained stable during the 

1980s while overall earnings inequality was rising, even though the SBTC hypothesis would predict that a 

group that was less likely to use computers at work (like African Americans) would see its relative position 

decline substantially during this period. They also contend that the SBTC hypothesis cannot explain "the 

fall in the relative wages of younger versus older workers, the fall in the relative wages of computer 

science and engineering graduates, the greater widening of wage inequality among FTFY (full-time, full

year employment) men than among broader groups of workers, and the failure of industry wage differ

ences to expand over the 1980s" (772). 

Shah, McLeod, and Yoon (2001) report that the positive effects of Internet use on community engagement 

are stronger for young users, for whom the medium is a central part of life, a difference that would tend 

to increase equality of participation. 

On October 4, 2002, CBS Marketwatch (a financial news subscription service) ran an item headed "AOL 

Takes New Cue from Cable TV." AOL, the reader may recall, purchased the media conglomerate Time 
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Warner during the Internet stock boom, but synergy eluded its management, AOL lost subscribers, and 

the share price of the merged company (AOL Time Warner) fell precipitously. In the fall of 2002, AOL 

CEO Jonathan Miller announced a new strategy. AOL, he promised, "will offer a regular schedule of day

parted programming" (that is, different offerings available at different times of the day) appealing to 

subscriber interests, with more than 40 "shows" on such topics as finance, health, and education. Accord

ing to Marketwatch, Miller also promised "more entertainment programming, and more and better live 

chats." In other words, having failed to commercialize successfully the Internet as it developed before 

2002, AOL's business strategy would be to turn the Internet into cable television. 
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