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Abstract

We argue that the global digital divide, as measured by cross-national differences in
Internet use, is the result of the economic, regulatory and sociopolitical characteristics of
countries and their evolution over time. We predict Internet use to increase with world-
system status, privatization and competition in the telecommunications sector, democracy
and cosmopolitanism. Using data on 118 countries from 1997 through 2001, we find
relatively robust support for each of our hypotheses. We conclude by exploring the
implications of this new, powerful communication medium for the global political
economy and for the spread of democracy around the world.

The Internet has developed unevenly throughout the world, creating what has become known
as the “global digital divide” (Castells 2001; Kirkman et al. 2002; Mosaic Group 1998; Norris
2001; Rogers 2001). The number of Internet users is one of the most widely used indicators
of development of this emerging medium of communication. Less than 10 percent of the
world’'s population uses the Internet, and the gap between developed and developing
countries has continued to widen since the early 1990s (see Figure 1). Differences by country
are remarkable. Statistics compiled by the International Telecommunication Union as of the
end of 2002 indicate that Internet use as a proportion of the population ranges from less than
one percent in many underdeveloped African, Central American, and South Asian countries to
between 50 and 60 percent in Iceland, the United States, Scandinavia, Singapore or South
Korea (ITU 2003).”

The growth of the Internet has captured the imagination of users, policymakers,
entrepreneurs, corporate managers, military strategists, social commentators, scholars, and
journalists. Some early optimistic analyses envisioned the Internet as a “decentralizing,
globalizing, harmonizing, and empowering” medium (Negroponte 1995:229), as a new
communication technology that would bring about a “smaller, more open world.” (Tapscott
and Caston 1993:313) The most enthusiastic visionaries have argued that the Internet means
the “triumph over time and space,” the rise of the “netizen,” and the crowning of the
“customer as sovereign” (Gilder 2000). According to the cyber-optimists, the Internet can
create a public sphere in Habermas's (1989) sense, one that is not regulated by the state or by
commercial interests but rather owned and controlled by the participants themselves
(Schneider 1996).

While some of the cyber-optimists recognized the looming issue of inequality in access
to the Internet (e.g. Tapscott and Caston 1993:312), it was not until the late 1990s that
international organizations, governments, think tanks, and universities started to warn about
the existence of a yawning digital divide, both within and across countries (e.g., U.S.
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Department of Commerce 1999; UCLA 2000; Horrigan 2003; for a review, see Norris 2001).
Though revolutionary in many respects, the Internet has not yet brought about the economic,
political, and social improvements predicted by some (for reviews, see: DiMaggio et al. 2001;
Norris 2001; Putnam 2001:169-180; Wellman 2001; Wynn and Katz 1997).

The key theoretical problem with the optimistic prospects lies in the assumption that new
technology enables everyone. Scholars have noted that the Internet tends to reinforce
existing class and social relations both within and across countries (Mosco 1996; McChesney
1999; Everett 1998). Critical mass communication scholars point out that a “handful of private,
giant, communications conglomerates” enabled by governments dominate the media
industry, disenfranchising rather than enabling people. These authors argue that the media
conglomerates view the Internet as an “online shopping mall” rather than as a public sphere
4 la Habermas (1989), and predict that, unless the development of the Internet changes
course and becomes driven by the needs of citizens, its current path will likely exacerbate
social inequalities (McChesney 1999, 2000; Mosco 2000; see also: Wasko 2001; Jones 2000;
Herman and Chomsky 1988). Most researchers agree that the Internet has both empowered
and discriminated, enabling some to pursue a better life while leaving the majority of the
world’s population behind. As Castells (2001:247) concludes, “the heralding of the Internet’s
potential as a means of freedom, productivity, and communication comes hand in hand with
the denunciation of the ‘digital divide’ induced by inequality on the Internet.”

Figure 1: Internet Users Worldwide, 1990-2001
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Source: World Bank (2003). Note: There are 24 countries classified as High-Income OECD.

In spite of the growing acceptance of the existence of a global digital divide, there is no
agreement in the literature as to its causes. Much previous research has found that
differences in Internet use across countries are fundamentally related to economic variables
such as per capita income and the cost of access. The nature of the data used differs from
study to study, the norm being aggregate data at the country level.> Some researchers have
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analyzed cross-sectional data for the most advanced countries only (Hargittai 1999; Oxley and
Yeung 2001), while others have examined data at one point in time but including developing
as well as developed countries (Beilock and Dimitrova 2003; Guillén and Suérez 2001;
Maitland and Bauer 2001; Norris 2001:58-64; Volken 2002). A third group of previous studies
has used pooled cross-section time-series data for the most advanced countries (Bauer,
Berne and Maitland 2002), finding that, in addition to income and cost, competition in
telecommunication services also increases Internet use. Only one published study (of Internet
computer hosts) has analyzed longitudinal data for both developed and developing countries
(Kiiski and Pohjola 2002). They also found per capita income and cost of access to be
significant determinants of differences across countries. An excellent forthcoming paper uses
pooled data, finding that economic, political and emulation variables increase Internet use and
hosting (Milner 2006). Another unpublished study used cross-sectional panel data for both
developing and developed countries (Chinn and Fairlie 2004), and also found a strong effect
of per capita income. Based on the findings reported in the literature and on her own cross-
sectional analysis at the country level, Norris (2001:63) observed that political and social
explanations of the global digital divide do not seem to hold once income and cost of access
are controlled for, and concludes that “economic factors outweighed all others in predicting
cross-national differences in access to the information society.”

In this paper we propose to analyze Internet use around the world by taking into account
not only economic variables but also regulatory, political and sociological ones. Thus, we
extend and improve previous research by systematically assessing the impact of world-
system status, telecommunications policymaking, political regimes, and social relationships.
Unlike previous research, we find that regulatory, political and sociological variables are also
responsible for the global digital divide.

The Drivers of the Global Spread of the Internet

Our approach to the study of the global digital divide is based on the well-established
argument and finding that the diffusion of innovations in general, and of communication
media in particular, follows complex patterns shaped not only by the technical merits of the
innovation itself but also by the economic, political, and sociological context in which it
occurs. (For a review, see Rogers 1995.) Our theoretical and empirical analysis of the global
digital divide controls for the effects of three variables commonly found to affect access and
use of new media, namely, socioeconomic status, the existence of an enabling infrastructure,
and the cost of access. Let us analyze each of them before we turn to the regulatory, political,
and sociological variables that are the focus of the paper.

Socioeconomic Status, Accessibility and Cost

By far the most frequently replicated finding in the literature is that communication media are
more likely to be adopted or used the higher the socioeconomic status. A long tradition of
research in media studies confirms the so-called “"knowledge gap” hypothesis (Star and
Hughes 1950; Tichenor, Donohue and Olien 1970), whereby people differ in the extent to
which they use means of mass communication to acquire information. Those of a higher
socioeconomic status use them at a higher rate, and the gap between the segments
increases over time (Viswanath and Finnegan 1996). As noted above, a variety of empirical
studies of the global digital divide using aggregate data have found evidence to the effect that
the average standard of living and the average educational level in a country — arguably the
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analogs of socioeconomic status at the individual level — are strong predictors of Internet use
(e.g. Hargittai 1999; Guillén and Suérez 2001; Maitland and Bauer 2001; Chinn and Fairlie
2004; Norris 2001:58-64). Using individual-level data gathered in 24 countries, Chen, Boase
and Wellman (2002) also found a strong correlation between socioeconomic status and
Internet use.

Countless studies of media diffusion have also established that use is facilitated by the
existence of an enabling infrastructure (e.g. phone lines in the case of telephone use) and
sufficiently low cost of access. The case of the telephone is perhaps the most thoroughly
researched (see, for instance, Fischer 1992). Numerous are also the empirical studies that find
the availability of an enabling infrastructure and affordable cost of access to spur Internet use.
Some of these studies use aggregate cross-national data (Guillén and Suérez 2001; Kiiski and
Pohjola 2002; Chinn and Fairlie 2004; Milner 2006), though the majority analyze detailed,
individual-level information (e.g. U.S. Department of Commerce 1999; UCLA 2000, 2003;
Chen, Boase and Wellman 2002).

Our theoretical contribution to the study of the global digital divide is to conceptualize the
impact of regulatory, political, and sociological variables in addition to income, accessibility,
and cost. We focus the attention on dependency, policymaking in the telecommunications
sector and market, democracy, and social relationships as drivers of Internet use.

Dependency and World-System Status

The development of countries along a certain dimension like income per capita or Internet
use, however, is not a linear process from less developed to more. Dependency theory and
world-system analysis have contributed a body of theoretical and empirical literature showing
that developing countries are dependent on more advanced ones for capital, technology and
access to information. Such a dependent relationship perpetuates patterns of inequality at the
global level. Dependency theorists observe that the terms of trade between advanced (core)
countries and developing (peripheral) countries tend to evolve to the detriment of the latter.
As a result, peripheral countries become relatively more impoverished (Pritchett 1997).
Likewise, world-system scholars see underdevelopment as the result of a country's
integration into the modern “world-system” created by the capitalist development of Western
Europe and its more successful offshoot colonies, e.g. the United States, Canada or Australia.
In their view, global capitalist forces generate profound inequalities between the developed
“core,” the developing “semi-periphery,” and the undeveloped “periphery” (Wallerstein 1974;
Ragin and Chirot 1984; Smith and White 1992; Van Rossem 1996). The key point in
dependency and world-system research is that tighter integration with the rest of the world
does not necessarily lead to greater economic growth or social well-being. It depends on
whether the country is part of the core or the periphery, that is, on the nature of the
relationship.

Communication scholars attuned to dependency theory have long pointed out that the
development of the media and the digital revolution are driven by political-economic forces,
including the activities of media corporations and the policies of the dominant states in the
world (Davidson 2002; McChesney 1999; Mosco 1996; Schiller 1996). The Internet is
presented as a medium that offers not only opportunities but also threatens to exacerbate
technology gaps. Research has shown that the geographical distribution of high-technology
exports, computer power, and Internet hosts follows the hierarchical pattern of the core-
periphery system, although there is no single core but a triadic arrangement of country
clusters around the cores of Western Europe, North East Asia and the United States, each
with their respective peripheries (Gunaratne 2002). There is also micro-level evidence
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indicating that the use of Internet tools in development programs organized by international
aid agencies tends to produce dependency and uneven growth. In a review of evidence from
Latin America, Everett (1998:386) found that “information does not always ensure progress,
and integration does not ensure equality. [...] Information technology is leading to new forms
of dependency,” especially in the urban slums and the rural areas where the vast majority of
the population of the developing world lives.

If world-system position — periphery, semi-periphery or core — shapes a country’s
development possibilities, it is reasonable to predict that Internet use will grow more quickly
in countries that enjoy a more favorable position in the international system of states.
Therefore, we formulate:

Hypothesis 1: World-system status increases Internet use.

Policymaking in Telecommunications

Notwithstanding dependency and world-system position, countries may affect the rate at
which new media are adopted by engaging in policymaking and regulation. The Internet is
part of the institutionally complex, economically important, tightly regulated, and highly
politicized telecommunications sector (D'Souza and Megginson 1999b). National
telecommunications systems and markets differ in their reach, quality and cost, which in turn
are affected by the ways in which regulation takes place, the ownership of companies active
in the sector, and the intensity of competition. It is important to note that competition can
translate not only into lower prices (or costs of access and use to the user) but also in more
service differentiation, choice, and quality. Thus, policymaking in this area tends to have a
large impact on the various dimensions of media access and use. For instance, in his study of
the early diffusion of the telephone in the United States, Fischer (1992:86-121) found that use
was not only affected by family income but also by competition among companies, which
translated into renewed marketing efforts, higher quality, and, of course, lower prices.

Until 1980 growth rates and prices in telecommunications markets around the world
remained relatively stable. Except in the case of the most highly developed countries, most
people did not use telecommunication services frequently. Basically, people could only afford
telephone services, for example, when their incomes grew as a result of industrialization.
During the 1980s and 1990s privatization — or the partial or total sale of previously state-owned
telecommunications operators — and competitive deregulation have changed this relatively
stagnant situation in many parts of the world. As a result, the use of telecommunications
services has expanded rapidly. Previous research has established that deregulation,
privatization and competition tend to enhance the operating and financial performance of
public utilities in general (D'Souza and Megginson 1999a; Megginson and Netter 2001),
although adoption of such policies is very uneven (Henisz, Zelner and Guillén 2005). The
evidence on the telecommunications sector during the 1980s and 1990s demonstrates the
positive effects of the new policies. In a study of 26 privatized telecommunications firms in 21
countries, D’'Souza and Megginson (1999b) found that profitability, output, efficiency, capital
expenditure, lines in service, and average salary per employee all increased after privatization.
(Net employment remained roughly the same.) Furthermore, the reasons for such increases
were not higher prices but efficiency gains, which were further enhanced if competition and
deregulation accompanied privatization (see also: Levy and Spiller 1994; Gutiérrez and Berg
2000). Using data on 30 countries in Africa and Latin America, Wallsten (2001) also found that
privatization improved the performance of the telecommunications sector especially when
combined with the separation of the regulatory authority from the incumbent
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telecommunications company. Petrazzini and Clark (1996) found that deregulation was more
beneficial than privatization in a sample of 26 developing countries.

Privatization, however, has not been adopted by all countries. As of the end of 1994, only
50 out of a total 206 countries and territories in the world had privatized at least in part the
incumbent telecommunications operator, and just 23 had privatized it in full. By the end of
1999 the numbers had almost doubled to 80 and 74, respectively (ITU 2000, 2003). Similarly,
at the end of 1994 only 15 countries had introduced competition in local telephone service,
compared to 47 five years later.

These differences in the adoption of policies of privatization and competition in
telecommunications affect the availability, affordability, and quality of Internet use because
most people continue to access the Internet using a dialup connection (ITU 2003). In the
United States, for instance, one of the most Internet-ready societies, only 7 percent of users
as of the end of 2000 accessed the Internet with a cable or digital subscriber line (DSL)
broadband service. The only two other countries with a higher use of broadband than the U.S.
at that time were Canada (14 percent) and South Korea (28 percent). The proportion for most
countries was less than 2 percent (Kirkman et al. 2002:151). As of March 2003, 31 percent of
U.S. home Internet users had a high-speed connection (Horrigan 2003:1).

The importance of privatization and competition to the growth of the Internet has been
highlighted in a large number of reports and analyses (Kirkman et al. 2002:118-158). The
expansion of telecommunication markets through privatization, deregulation, and enhanced
competition has frequently been proposed as key to the transition to the global information
society (Wilson 1998). Cross-national studies using time-series data on the most advanced
countries have found support for the effect of competition on Internet use, controlling for cost
of access (Bauer et al. 2002). Thus, previous theoretical and empirical work on
telecommunications in general and the Internet in particular suggests that policies such as
privatization and enhanced competition foster the development of the media thanks to an
expansion in the scope of the market in terms of service differentiation, choice and quality,
even controlling for price. Therefore, we formulate:

Hypothesis 2: The privatization of the incumbent telecommunications
provider increases Internet use.

Hypothesis 3: Competition in local phone service increases Internet use.

Democracy and the Internet

The development of mass communication media such as the postal system, the newspaper,
the telephone, television, and now the Internet has occurred not just in an economic or
regulatory context but also in a political one. We contend that during the early stages of the
worldwide diffusion of this new medium, at a time when still less than ten percent of the
world's population uses the web, the political regime prevalent in a given society is an
exogenous influence on Internet development because it is a variable historically and causally
prior to the emergence of the Internet as a popular means of communication during the late
1990s (Norris 2001:58-64; van Dijk 1999). As Bobrow (1973-1974:561) has pointed out,
politicians and political regimes can shape various aspects of the process of mass
communication, including “message content, media personnel and technology, cultural level
of messages, and availability of the media output” (see also O’'Sullivan et al. 1983).2

Our analysis of the impact of political regime on Internet use starts by observing that the
media differ according to the kind of mass communication that they enable, as posited by
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communication scholars (Lorimer 2002). First, centralized mass communication entails
information or entertainment dissemination to large audiences in ways that make it relatively
easy for the sender to monitor and/or suppress information. Media as diverse as radio,
television, newspapers, magazines, film, books, recorded music and advertising tend to
enable this type of communication, although recent technological advances have reduced the
censoring ability of the sender. Second, decentralized mass communication of information
and entertainment is only possible with media like the telephone, e-mail or the web because
they enable the user to take the initiative and choose what information to receive. And third,
public mass communication is the exchange that takes place between individuals or groups
at their own initiative through “publicly accessible, sometimes state-regulated channels” like
the telephone, the mail system, pagers, two-way radio and e-mail, chatrooms, and other
Internet-enabled means (Lorimer 2002:69).

Our argument is that democratic political regimes enable a faster growth of the Internet
than authoritarian or totalitarian regimes, controlling for economic development and income.
Media that enable either decentralized mass communication (i.e. the user exercises discretion
over access to information) or public mass communication (i.e. exchanges between
individuals and groups are possible) undermine the effectiveness of authoritarian or
totalitarian rule by allowing citizens to secure their own information (as opposed to that
sponsored by the regime), and to communicate with one another and potentially mobilize
politically (Bobrow 1973-1974; Norris 2001:60-61, 100-101). These two types of media pose a
threat to the monopoly over information production, storage, dissemination, and
communication that authoritarian and totalitarian regimes seek to establish and maintain. In
democratic countries, although media conglomerates have come to shape the information
available on the Internet (McChesney 1999, 2000; Mosco and Foster 2001; Schiller 1996),
users still have much more autonomy than in authoritarian or totalitarian ones to establish
unhindered communication and be a source of information for each other.

Previous sociological research has demonstrated that dictatorships prefer communication
media that enable centralized mass communication, while democracies tend to promote
media in which the user has discretion either to access information or to engage in exchange
with other individuals or groups. For example, Buchner (1988) found that in democratic
countries use of the telephone diffused more rapidly and to a greater extent than use of
television; his theoretical argument being that the telephone allows for more user autonomy
and discretion, while television is a centralized medium easily controlled by the government,
a comparison echoed by communication scholars (van Dijk 1999:31-33).

This argument has been extended by Havick (2000) to the case of the Internet. He argues
that on the Internet, unlike television, “users may retrieve or communicate information 24
hlours] a day,” and that “Internet information is easily copied and sent to other people. Rather
than being transitory, Internet information is difficult to stop, retract or erase because it is likely
to be stored in countless computers.” (Havick 2000:278) Norris (2001:60-61, 100-101) argues
that the greater civil liberties of democracy would be consistent with greater access to and
use of the Internet, and that governments find it more difficult to censor free expression on
the Internet than on television.* Rogers (2001:98) concurs in that “the decentralized nature of
the Internet means that its message content is very difficult or impossible for governments,
parents, or other gatekeepers to control.” And communication scholars have explicitly argued
that in an age of electronic communication totalitarian or authoritarian regimes find it harder
to control information, communication, dissidents, and the press (O'Sullivan et al. 1983;
Sussman 2000; van Dijk 1999:82-85; for the dissenting view, see Samoriski 2000).

There is ample case study evidence indicating that, in attempting to secure their stability
and survival, authoritarian and totalitarian regimes regulate the use of the Internet in a variety
of ways that are detrimental to use. Governmental efforts to control the Internet may include:
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(1) restricting access by controlling networks and instituting registration requirements; (2)
restricting content by the filtering of information, blocking of forbidden sites, disciplinary
actions, and even virus attacks on banned sites; and (3) credibly threatening to arrest or
imprison those who access unauthorized information or use the Internet to organize and
mobilize politically.

In the most extreme case, the authoritarian or totalitarian government directly controls all
of the physical access to the Internet. For instance, North Korea does not allow any access
to the Internet (Radio Free Europe 1999). In Cuba, public Internet access is restricted to a
selected number of universities and employers. There is no opportunity to access the Internet
individually or outside of the workplace (Boas 2000; Drake, Kelathil and Boas 2000). Similarly,
in Myanmar all computer owners have to have a license, there is no public access to the
Internet, and account owners are not permitted to share them (Leduc 2000). China has
reportedly been trying to restrict access to material it considers undesirable by preventing the
spread of the Internet, allegedly preferring access through cybercafés over use in private
spaces (Holloway 2002; Zittrain and Edelman 2003). This might explain why 99 percent of
Chinese homes do not have a computer (Franda 2002:195). Even before the country was
connected to the Internet, Hanoi issued restrictions that could result in the shutdown of
service providers “to prevent sources of bad information from entering Vietnam.” (Yamamoto
1996) Middle Eastern Arab leaders initially slowed the pace of Internet diffusion for fear that
“loss of control over basic information networks might result in revolutionary political
change.” (Franda 2002:55) In May 2001, the Iranian government shut down about 400
cybercafés, with only a few having reopened by early 2003 (Iran 2003).

Totalitarian and authoritarian regimes can also attempt to control Internet use by
monitoring access to specific websites or types of content. The use of proxy servers as a
censoring tool to filter information and prevent access to specific forbidden sites tends to
slow down the speed of information flow, thus discouraging use of the Internet and limiting
its diffusion, as has been reported in Singapore and Saudi Arabia (Hancock 1999; Hogan
1999; Rodan 1996, 1998; AP 2001; Zittrain and Edelman 2002). Politically motivated
shutdowns of websites, discussion groups, Internet service providers (ISPs) or cybercafés
tend to be highly disruptive actions. For instance, in 2001 alone, China shut down 17,000
cybercafés because they did not install the software required to restrict access to officially
banned websites, which some estimate to be as much as ten percent of the total number of
sites. Sites with words like “Tibet,” “democracy” and “freedom” are commonly blocked by the
government (Holloway 2002).

A third way in which Internet use can be discouraged by authoritarian or totalitarian
regimes involves the fear of arrest and imprisonment that may result from sending or
receiving unauthorized information. In Vietnam, democracy advocates or cyber-dissidents
have been arrested and received harsh sentences for their pro-democracy activities over the
Internet.® Similar developments have been reported in China (Abbott 2001; Cooper 2000;
Taubman 1998).

It is important to note that Internet diffusion may be slowed down if politically motivated
governmental restrictions drive foreign investment in telecommunications away from
countries that lack domestic capital. This argument has been made in the case of China,
where investors are warned of the difficulties of operating profitably in such a highly regulated
environment in spite of the absolute high number of users (Sohmen 2001). Fear of scaring
foreign investors away led the government of Malaysia to end restrictions, including
monitoring Internet activity for messages considered a threat to national security and
requiring cybercafés to register with the government (McDaniel 2002:170-172; Legard 1999).

Given the decentralized and user-initiated nature of the communication that the Internet
enables, the challenges and threats that this entails to political regimes in which democratic
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freedoms are not protected, and, accordingly, the access restrictions and the threats that
such regimes impose on the population, we formulate:

Hypothesis 4: The more democratic the polity, the greater the
Internet use

Social Relationships and the Internet

Just as prevailing political conditions exert an effect on the growth of communication media,
different types of social behaviors and relationships also have the potential of shaping media
consumption. We begin our analysis by observing that people exhibit different patterns of
relationships to others in terms of the size of their social circle, the strength of their ties, the
average geographical distance over which they maintain relationships, and their propensity to
enter into new relationships (Granovetter 1973). Given the characteristics of the Internet as a
decentralized medium that enables user-initiated information retrieval and communication
over longer distances at lower cost than, say, the telephone, and faster than the mail, we
expect more Internet use among people with a wider social circle, a greater proportion of
weak ties, longer-distance relationships, and a higher propensity to explore new contacts
beyond their existing ones.’

We base our argument on Merton’s (1968) classic distinction between two ideal-types of
individuals in terms of their social behavior, namely, cosmopolitan and local patterns of
interpersonal influence and communications behavior, an argument that he originally developed
in the 1950s as the theoretical framework to underpin an empirical study of the readership of
Time magazine. According to Merton's ideal-typical conceptualization, locals have many friends
and relationships in their own town, have lived there for a long time, do not travel frequently, and
consume less media content than cosmopolitans. Cosmopolitans, by contrast, have more
diverse social contacts, travel more frequently and widely, move their residence more often, and
consume more media content, especially about foreign and domestic affairs, and the arts. The
“culture of cosmopolitanism” is commonly defined by sociologists as including elements such
as geographical mobility, frequent travel, and a curiosity about other places and cultures
(Szerszynski and Urry 2002:470; Beck 2000). The mass communication literature confirms that
there is a connection between cosmopolitanism and increased media use (for a review see
Szerszynski and Urry 2002; see also Scannell 1996).

The evidence at the micro level is largely consistent with the link between cosmopolitanism
and Internet use. A variety of studies in the United States, Canada, Europe, and worldwide —
using methods ranging from ethnography to panel surveys stretching over several years, and
focusing on representative samples of the entire population or on specific cities or towns — have
found that, controlling for sociodemographic characteristics, both recent and long-term Internet
users are more likely than non-users to have a geographically dispersed social circle, have
relatively more weak ties to others, have lived for fewer years in their current house, and be
frequently away from home for travel (Katz et al. 2001:413-414; Kraut et al. 1998:1029;
Cummings, Butler and Kraut 2002:108; Chen, Boase and Wellman 2002:95). These
characteristics map strikingly well on several dimensions of Merton's cosmopolitan ideal-type.

Similar results, consistent with the cosmopolitanism logic, were found at the wired
Toronto suburb of Netville, with users being able to maintain and expand their long-distance
relationships to a much greater extent than non-users. The impact of online experience was
greater as the geographical distance with contacts increased (Hampton and Wellman
2002:359-365). In other surveys, respondents reported using email more often for long-
distance relationships because of the obvious cost and time-zone considerations, although
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email is also heavily used for short-distance relations (Wellman et al. 2001:444; Boneva and
Kraut 2002:391-392; Quan-Haase and Wellman 2002:302-303). Other surveys found that the
sizes of both the local and the distant social circle increased as a result of sustained Internet
use (Kraut et al. 2001:61; Robinson and Neustadtl 2002). Thus, while the micro-level evidence
does not indicate that Internet users are more alienated or isolated than non-users, it shows
that users can establish and maintain longer-distance relationships more easily, and hence
become more cosmopolitan in their behavior than non-users.

The patterns of media consumption of the cosmopolitan ideal-type, as identified by
Merton (1968), tend to be consistent with Internet use as well. Surveys representative of the
U.S. and other countries show that Internet users consume slightly more books, newspapers,
recorded music, and radio than comparable non-users, although the differences are small,
and in some samples they disappear once socioeconomic characteristics are controlled for
(e.g. Chen, Boase and Wellman 2002:91; Robinson et al. 2002:255).

Based on the micro-behavioral processes and evidence described above, we expect that
Internet use in a given country will increase the more its people are engaged in cosmopolitan
patterns of social relationships, including aspects such as having a larger social circle, a greater
proportion of weaker ties to others, a greater average geographical distance over which
relationships are maintained, and a higher propensity to enter into new relationships. Hence,

Hypothesis 5: The more cosmopolitan the society, the greater the
Internet use.

Data and Methods

We have compiled a cross-national and longitudinal dataset on the economic, regulatory,
political, and sociological determinants of Internet use in which the unit of analysis is the
country-year. Our dependent variable is measured each year between 1997 and 2001, while our
independent variables are measured with a one year lag. Missing data on one or more of the
independent variables prevent us from extending the period under investigation beyond 2001.
We measure Internet development with the number of Internet users per 100 population. Our
source for the data is the International Telecommunication Union (ITU 2002:A89-A90; 2003).
While there are alternative sources of data for Internet use (e.g. NUA 2003), the ITU data have
several key advantages. Initially established in 1865, and a specialized agency of the United
Nations since 1947, the ITU is the official compiler of international statistics on
telecommunications. The ITU dataset covers more countries and territories than any other
source (more than 200), and over a longer period of time. Moreover, the ITU sets standards
for both telecommunications services and statistics, organizes meetings to harmonize data
collection and reporting procedures, and offers data not just on the dependent variable
considered in this paper but also on a number of the independent variables. The ITU is
considered to be the best available source of information on the Internet around the world
(Abramson 2000:70; Minges 2000). While the ITU has tracked Internet use since 1990, we start
our analysis in 1997 because of the poor quality of the data prior to that year.

Independent Variables
We measure world-system status using Van Rossem’s (1996) approach. Based on his analysis

of imports, exports, arms trade, troop deployments and diplomatic ties, we use two dummy
variables to designate the 15 countries in the “core” and 22 in the “semi-periphery,” with
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peripheral countries as the omitted category.® We measure telecommunications policies with
two separate variables. First, we use a set of time-varying dummy variables to indicate
whether the incumbent telephone company is fully privatized, majority privatized, minority
privatized, or fully state-owned (omitted category). And second, we use a time-varying
dummy variable to denote whether there is competition in local telephone service. These two
variables were coded from information compiled by the ITU (2000, 2003) as well as from the
websites of the national telecommunication regulatory authorities in each country.®

We measure democracy using the ten-point score included in the Polity IV database,
which takes into account three elements: institutions to enable the people to express its
political preferences, checks and balances on the executive’s power, and “the guarantee of
civil liberties to all citizens in their daily lives and in acts of political participation” (Marshall and
Jaggers 2002:12). This indicator of democracy is especially well suited to study Internet use
because it captures the extent to which citizens can express their preferences and civil
liberties are protected. We approximate the degree of cosmopolitanism in the culture by the
expenditure on tourism abroad by residents of the country, calculated as a percentage of GDP
(World Bank 2003). This measure is a fair proxy for Merton's (1968) cosmopolitan ideal-type
because it captures at an aggregate level the extent to which people travel, and are exposed
to and part of wider networks of contacts. Beck (2000:97) and Szerszynski and Urry
(2002:470) propose international travel as one of the key indicators of cosmopolitanism.
Micro-level studies comparing Internet users to nonusers find that the former are more
frequently away from home for travel (Katz et al. 2001:413-414; Kraut et al. 1998:1029;
Cummings, Butler and Kraut 2002:108; Chen, Boase and Wellman 2002:95).

Control Variables

We include four control variables in all of our analyses: GDP per capita in constant 1995
dollars (World Bank 2003), as a measure of economic development and purchasing power;
the number of telephone lines in operation per 100 population (ITU 2003), as a measure of the
development of the telecommunications infrastructure; the cost of Internet access as
measured by the price in U.S. dollars of a three-minute local call during peak hour (ITU 2003),
as an indicator of the cost of Internet access given that in most countries the overwhelming
majority of users have a dialup connection™ and a time trend. We report additional analyses
controlling for education, for which the available empirical measures contain a large amount
of missing data. The indicator that is available for the largest number of countries and years is
literacy as a percentage of the adult population (World Bank 2004). Using this variable reduces
our sample for analysis by 28 percent.

Scaling and Magnitude of the Predicted Effects

All independent variables are lagged one year. Both dependent and independent variables are
logged so as to normalize their distribution, and to be able to interpret the magnitude of the
point estimates in proportional terms. In addition, logging the dependent variable makes it
possible to use regression models that assume a continuous, unbounded dependent
variable. The number of users (which can be zero) and the democracy score (ranging between
zero and 10) were rescaled by adding 1 in order to be able to calculate their logarithm.
Following standard practice, dummy variables were not log transformed. The magnitude of
the effect of a dummy variable is to be calculated by exponentiating the estimated regression
coefficient and subtracting unity.
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Estimation Methods

Our data are repeated annual observations of the same fixed, i.e. not sampled, political units
(countries). We estimate and report parameters and standard errors using several methods in
order to test for robustness. The first is linear regression with panel-corrected standard errors
(PCSEs). This method surmounts two estimation problems associated with pooled time-series
cross-sectional data: panel heteroscedasticity and contemporaneous (i.e. cross-sectional) error
correlation. To correct for the third common problem in cross-national time-series data, serial (i.e.
longitudinal) error correlation, we add a lagged dependent variable (Beck 2001:290-291). The
second method addresses the potential concern that our time series is relatively short (five
years) by estimating the regression equations using heteroscedasticity-consistent standard
errors (HCSEs; Long and Ervin 2000). We also add a lagged dependent variable to account for
serial correlation. The HCSE method yields the same point estimates as PCSE, but different
standard error estimates. The first two estimation methods surmount the three violations of the
Gauss-Markov assumptions that occur when using panel data.

An alternative to adding the lagged dependent variable is to use country-fixed effects. This
option seriously limits the ability of independent variables to explain variation because all cross-
sectional information is absorbed by the fixed effects. Using our data, only two variables would
be consistently significant with fixed effects: GDP per capita and the number of telephone lines.
As Beck (2001) notes, it is reasonable and justifiable under such circumstances to use a lagged
dependent variable in order to correct for longitudinal error correlation, as long as one assesses
the effectiveness of the lagged dependent variable at reducing the degree of serial correlation
of errors with the appropriate Durbin’s h test (Durbin 1970). We calculate this test and find that
the inclusion of a lagged dependent variable eliminates serial autocorrelation." Hence, using a
lagged dependent variable instead of fixed effects is fully justified.

Finally, we report results with a generalized difference model as a further precaution and in
order to make sure that our results are not spurious. This third method consists of estimating
the regression equation using generalized least squares (GLS) with an AR(1) disturbance (which
accounts for a possible first-order autoregressive process) instead of the lagged dependent
variable and the time trend, a method that also addresses the three violations of the Gauss-
Markov assumptions mentioned above.

We also conducted tests to ensure that the times-series data used in the analysis are trend
stationary, thus further reducing the possibility that we obtain significant results based on
spurious relationships. Hadri's (2000) LM tests confirmed that each time series used in the
analysis was trend stationary, with the only exception of the number of telephone lines. It should
be carefully noted that Hadri's LM tests require a perfectly balanced panel. Hence, we
conducted them using the subsample of 305 country-years (61 countries and 5 years) for which
there are no missing observations. We also ran the regressions using a method to correct for
non-stationarity, i.e. the first difference model, as recommended by Beck (1991). The only
significant variable was the number of telephone lines."

Results

Table 1 reports the descriptive statistics and the correlation matrix using the sample of 118
countries with complete data on all variables (481 country-year observations). Table 2 shows the
regression results, which provide support for several of our hypotheses when panel-corrected
standard errors (PCSEs) are used to test for significance. Core and semi-peripheral countries
have significantly more Internet users than peripheral countries (H1). Privatization of the
incumbent telecommunications operator fosters Internet use (H2). One important note here is
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that the majority privatization dummy (when the state keeps less than 50 percent ownership)
does not exert a significant effect, but minority (more than 50 percent) and full privatization (no
state ownership) do. Recoding of the privatization dummies using different thresholds does not
change the pattern of results. Competition in local telephone service also increases Internet use
(H3). Turning to political and sociological variables, democracy fails to reach significance (H4),
but cosmopolitanism does (H5). Two of the control variables (GDP per capita and the number
of phone lines in operation) behave as expected. The cost of a local phone call, by contrast, does
not reach significance in any of the models, even in the absence of GDP per capita.”

Regressions using PCSEs confirm the significant effect of world-system status (H1) and
competition (H3), although privatization (H2) and cosmopolitanism (H5) fail to reach significance.
With the less restrictive generalized least squares (GLS) approach, we obtain support for each of
our hypotheses, although in the case of world-system status the core dummy is not significant
while the semi-periphery indicator is. Given that the significant variables tend to be so at the level
of .02 or better, a Bonferroni test suggests that even if one of the three estimation methods
does not produce significant results on a given variable, overall our analyses do support the
hypotheses at the .04 level or better when two of the three regression models show significant
results (e.g. world-system, privatization, competition, cosmopolitanism), or at the .06 level or
better when only one model shows significant results (e.g. democracy).

In order to assess the possibility that our indicator of cosmopolitanism (expenditures on
tourism abroad) is not appropriate because people in geographically smaller countries
contiguously located to each other are more likely to travel abroad, we ran the regressions in
Table 2 after adding, one at a time, a dummy for the 17 Western European countries in our
sample, a dummy for the 26 Western and Eastern European countries in our sample (excluding
the Ukraine and Russia), and a dummy for the above countries plus Singapore, South Korea, and
Japan, given that their populations travel abroad frequently. The significant results reported in
Table 2 remained significant at similar levels.

The effects of economic, regulatory, political, and sociological variables are not only
statistically significant but also large in magnitude. Using the more conservative model with
PCSEs, we find that a core country has on average 24 percent more Internet users than a
peripheral country, while a semi-peripheral country has 40 percent more.™ Full privatization
(compared to full state ownership) increases users by 11 percent, and competition in telephone
services by 16 percent. A one percent increase in cosmopolitanism as measured by tourism
expenditures abroad results in a .08 percent increase in Internet users, almost as large as the
effect of the number of telephone lines in operation. GDP per capita exerts the largest effect
together with world-system status. Thus, above and beyond the explanatory power of the
control variables — which include the lagged dependent variable, GDP per capita, the number
of lines in operation, call costs and the time trend — the regulatory, political and sociological
variables exert significant effects. The full model using HCSEs shows results of similar
magnitude. In the less restrictive GLS model, the magnitude of the effects is much larger due to
the absence of the lagged dependent variable. In sum, our regression results provide relatively
robust and statistically significant evidence in support for the effects of world-system,
privatization, competition, democracy, and cosmopolitanism on Internet use. The effects tend to
be large in magnitude.

Table 3 reports supplemental analyses with education as a control variable in addition to the
others reported in Table 2. It is important to note that the sample is now about one third smaller
due to missing data on literacy, the most widely available cross-national measure of education.
We find approximately the same pattern of statistical support of our hypotheses in model A of
Table 3. Literacy is not significant, echoing the results obtained by other researchers (e.g. Chinn
and Fairlie 2004; Norris 2001:62). The reason for the lack of significance is that literacy — or any
education measure, for that matter —is highly correlated with both GDP per capita (.65) and the
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number of phone lines (.63). If one excludes both variables from the equation, then literacy
becomes significant regardless of the estimation method used. (See model B in Table 3.)

Discussion and Conclusion

Our results show that the growth of the Internet worldwide is driven not just by
socioeconomic status, cost or accessibility but also by regulatory, political, and sociological
variables, a set of findings that has eluded previous research on the global digital divide.
Differences in Internet use are the result of an array of forces over which governments and
multilateral organizations have varying degrees of influence. Governments can certainly
implement specific policies that would make this medium more widely used by the
population, namely, privatization and deregulation of the telecommunications sector, and
introduction of more competition. Other key variables — like purchasing power, world-system
status, democratic freedoms, and cosmopolitanism — can be affected by government policy
as well, although they are part of larger and more complex policymaking arenas that
transcend the telecommunications or Internet sectors. Our analysis demonstrates that, at
least as far as Internet use is concerned, the variables with the largest effects in terms of
magnitude are also the ones that are more complicated for any government single-handedly
to shape (GDP per capita, democratic freedoms, cosmopolitanism).

One important corollary of our analysis is that if the Internet is to have profound
consequences, as some have argued, they will be felt in extremely heterogeneous ways
around the world. Countries differ massively in their levels of Internet use and in their
exposure to the revolutionary implications of this new medium. Many of the cross-national
differences in Internet use that exist today are likely to remain in place because they are the
result of the fundamental economic, political and social gap that separates the advanced from
the less developed countries, which to a certain degree is due to unequal power relations,
as indicated by dependency and world-system status. Countries with an initial advantage in
the creation, organization, and dissemination of knowledge and information seem poised to
benefit disproportionately from the Internet, in yet another manifestation of the “rich-get-
richer,” Matthew-type effect at the aggregate level. For instance, if the Internet has the
potential of transforming businesses, making them more efficient and innovative, then the
most advanced countries stand to benefit disproportionately from it, potentially enlarging the
capability gap between firms in the advanced and the developing countries. Or if the Internet
ultimately proves to enhance political participation, it will happen more intensely in countries
that are already democratic. Based on the results obtained in this paper, it seems reasonable
to argue that the Internet will not be the quick technological fix that will render disadvantaged
countries and firms competitive, or the factor that will help spread the cause of democracy
around the world. Already rich, competitive, high-status countries and firms, and already
democratic countries, are likely to benefit the most from the new medium.

Our empirical analysis is limited in two main ways that future research can perhaps address.
First, our reliance on publicly available information imposes constraints on the depth of the
analysis. More and better international comparative data at the micro level are needed to
understand the impact of political and social variables on the Internet. Also, such micro-level data
will enable scholars to explore the two-way causation that may be operating between Internet
use and political behavior. Second, while we used lagged effects and addressed empirically the
issue of longitudinal error correlation, individuaHevel data and a longer time period of observation
may provide the opportunity to explore endogeneity problems more carefully.

Future research can also assess how use of the Internet correlates with changes in the use
of other media such as newspapers, the telephone, and television. The media industry has gone



+069'C 14 06™ «LV'C 1) 0L

698 * Social Forces Volume 84, Number 2 « December 2005

Ve 900" 900" 6v¢ 120 120 +7H xopul Aoeioowsp 6oy
057 9™ 06" b€ 61 wGEE

74°) 190 190 S 16 08}’ +€H s|[ea [e20] uf uoyedwo)
or'l 69 62’} 1691 L) iy

X4y 690 690 99¥’ 980 980 +ZH uoezieAud (in4

w8 £el ol wl6'€ £ 18

901} eel eel 606" L0 L0 +ZH uonezjrerlid Ajioley
1yl 00’ 00’ €T 44 «€T

6G¢’ 000 000 67 201 201 +1TH uoezieaud Aoy
wh0'€ +60C wS8'7 whlT wBE'E wE9'G

156 0S¢ 0S¢ S 6z 6z +1JH Aiunoo [essydied-iweg
w9L'E ST w0V e L w9 GG

78’ Ly Ly 16¢ ey ey +1JH Aunoo 8109
w978 0G0} wbl'G wfG'L

69 69 124 124 + 3|qenien Juapuadap pafifie]

10813
(L)4v $19 S3ISOH $350d (L)4¥v s19 S3SOH $350d pejoadx3 's3|qeLeA Juapuadapu
g 19poI v 18po

SI3s() 19U Jo PquInN pa3807 a1 Jo S10121paI{ ¢ S[qel,



(parrer-om1) 01" >dl 60 > dy 10°>d s 100" > inx
'$9100s Z (T)YV STO I0J pue 31008 7 SSOH 10§ JUIDYJI0d UOTSSIIZIT [Y)BIUIQ UMOYS S90S Z SFSDJ 10,7
"T00Z-L661 10ss21321 [euonippe se £oea] qym afdures 1aprewrs ‘voriendod o7 12d :s9j0N

Explaining the Global Digital Divide * 699

Ve Ve Ve Ve I¥e Ve SUOIBAIBSAO JO JaquInN
8 8 8 8 8 8 $8LJUN0D JO JOQUINN
€09 126 826 €9 445) 445) pasenbs-y
G0 vzl L0} €5 w6 08¢
8821 £€8'801- £€8'801- 920°9- 965 9G€- 965 9G€- Juejsuo)
€zl 201 86T €€
€50 €50 8Ll 8Ll + ledj
00'}- L0 el 19'}- G6 vl
70l - 280 80 il 0 0 - [[e9 [B90] J0 }800 607
wh0€ w€8E w€8L
[4%A yAd% yAd% + saul| auoyd Jo Jaquinu Bo7
wB89'G «SY'T wI7'e LS 1§ 2
1S2T 2 58 20T €90 €90 + foeley) 6o
GOV €T wnbQ€
89’ LT LT + ejdes sad 4a9 6o
LG 60T 06T w70'€ el »8LT

089° a8l a8l age’ 660" 660" +:GH ainyipuadxe wstnoj foT




700 * Social Forces Volume 84, Number 2 * December 2005

through an array of important changes over the last decade, including internationalization,
consolidation, and convergence. It is not yet clear what the drivers of people’s decision to use
different types of media are, or what the political and social roots and consequences of such
decisions might be. The development of the Internet to date confirms some of the basic
theoretical arguments in the social sciences. It is a medium whose growth and diffusion are not
only driven by technological and purely economic imperatives, but also by regulatory, political
and sociological ones. Accordingly, its promise and potential as a truly global and globalizing
medium appear to be far from realized.

Notes

1.

Alternative sources of Internet use data would yield similar trends and relationships. The
Pearson correlation between the time-series reported in Figure 1 and those published by
NUA Internet Surveys (now part of CyberAtlas) is +.99 (NUA 2003). The ITU data are
preferable because coverage starts in 1990 (as opposed to 1995 for NUA), and the quality
of the information tends to be better (Abramson 2000:70; Minges 2000). Other surveys
estimate use in the developed countries to be even higher. For instance, UCLA's Center for
Communication Policy finds Internet users to comprise a little more than 70 percent of the
U.S. population (UCLA 2003).

The best cross-national survey of individual-level patterns of use is the UCLA World
Internet Project, which collected data in 24 developed and developing countries. Analyses
of the data show the importance of economic variables (Chen, Boase and Wellman 2002).

A separate branch of Internet scholarship has focused on the effects of the Internet on
political participation (for reviews see: Norris 2001:97-98, 112-170; Putnam 2001:169-180;
Papacharissi 2002; see also: Foster and Mosco 2001; Gibson, Howard and Ward 2000;
Gibson and Ward 1999; Bimber 1998, 1999, 2001; Tambini 1999).

Her statistical analysis based on a cross-section of Internet use by country, however, did
not find a significant effect of democratic freedom (Norris 2001:62). Using a different
measure of civil liberties, Beilock and Dimitrova (2003) did find a significant effect with
cross-sectional data. Milner (2006) also finds a robust effect of political freedoms, using
a measure similar to ours.

Testimony before the U.S. Congressional Human Rights Caucus, Briefing on Freedom of
Expression in Vietnam, July 23, 2002 (http:/Avww.house.gov/lantos/caucus/TestimonyNguyen
Kim072302.ht). See also New York Times (November 9, 2002, p. AB), and /nformation Week
(November 8, 2002, no page).

It is important to note that democracies may foster the development of the Internet
because they promote economic development and the use of technology in general, and
not because of they tolerate decentralized communication media to a greater extent than
authoritarian or totalitarian regimes. The relationship between democracy and free
markets has been observed by institutional economists and social scientists for a long
time (e.g. North 1990). So as to ensure that the development of the market is not the
mediating variable between democracy and Internet use, we control for the level of
economic development in all of our analyses, a variable that is commonly measured as
the market value of all final goods and services produced.
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As in the case of political participation and control, a separate part of the Internet literature
has focused on the question of whether this new medium can change social behavior and
relationships by enhancing the nature and frequency of social interaction, and the density
of voluntary association. Some studies have found such positive effects (Gibson, Howard
and Ward 2000; Boneva and Kraut 2002; Hampton and Wellman 2002; Quan-Haase and
Wellman 2002; Kavanaugh and Patterson 2002), while others have concluded that the
Internet tends to alienate individuals from one another and to increase social isolation
(Hern and Chaulk 2000; Nie, Hillygus and Erbring 2002; Franzen 2000:435). In some cases,
isolation and psychological stress were found to increase during the early stages of use
(Kraut et al. 1998), but not after the user had acquired a longer online experience (Kraut
et al. 2002).

8. The core includes, in order of prominence: United States, France, Germany, United

10.

11.

12.

13.

Kingdom, Italy, Japan, Russia, Belgium, The Netherlands, Canada, Brazil, Spain, China,
Saudi Arabia and Australia. The semi-periphery comprises Sweden, Switzerland, India,
Egypt, Austria, the former Yugoslavia, Nigeria, Czechoslovakia, Iran, Argentina, Romania,
Algeria, Pakistan, Mexico, Irag, Poland, Turkey, Portugal, Libya, Greece, Indonesia and
Thailand.

We thank Witold Henisz for providing these measures.

Everett (1998:387), for instance, points out that the availability of telephone lines and the
cost of a call are among the most important barriers to Internet use in the developing
world. Other researchers have used this variable as a proxy for Internet use costs (Kiiski
and Pohjola 2002; Bauer, Berne and Maitland 2002; Oxley and Yeung 2001; Chinn and
Fairlie 2004). We recognize that the cost of a local phone call is affected by fluctuations
in exchange rates and in local inflation rates that may be unrelated to the cost of making a
local phone call. To see if our results would change if these effects were taken into
account we adjusted the cost of a local phone call in dollars by GDP per capita in dollars.
The regression results were comparable in terms of signs and significance levels. We
report results using the non-adjusted measure to facilitate the interpretation of the
coefficient of GDP per capita.

Durbin's h =-.02, t = -.45, and p = .65, computed with a balanced panel of 61 countries
(305 country years). Thus, the null hypothesis of zero autocorrelation cannot be rejected.

We implemented our statistical analyses with Stata. We used the pairwise option with the
xtpcse command for PCSEs, the robust and hc3 options with the regress command for
HCSEs, the xtregar command for the AR(1) model, the durbinh command for calculating
Durbin’s h, and the hadrilm command for testing for trend stationarity. The other tests and
commands for stationarity available with Stata (e.g. ipshin, levinlin or madfuller) require a
greater number of years than countries. We used the xtivreg command to estimate the
first-difference model.

Finding a significant effect of cost on Internet use is common using cross-sectional data.
However, only one previous study using panel data for both developed and developing
countries has found a significant effect of cost on the growth of the Internet (Kiiski and
Pohjola 2002), but the dependent variable was Internet computer hosts and not users.
Moreover, the estimation methods they used do not correct for either serial correlation
or heteroscedasticity.
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14. The magnitude of the effects of dummy variables are calculated by exponentiating the
coefficient and subtracting unity. The coefficient for core tends to be smaller in magnitude
than the coefficient for semi-periphery because the world-system classification by Van
Rossem (1996) yields countries with a low proportion of Internet users as part of the core
(e.g. Brazil, China and Saudi Arabia). These countries end up being part of the core because
of their prominent role in merchandise trade (including arms) and diplomacy (Van Rossem
1996:516), although they are not as economically developed as the rest of the core.
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