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much higher. The Internet therefore should not be employed as a modern ‘mobility multiplier’ because of the
strong associations and positive relationships it has shown with democracy but it should also not be ignored
due to the democratic potential these results suggest.
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Abstract
Since its inception and subsequent diffusion, the Internet has been lauded as a potent
democratizing agent. Using macro-level panel data from 1994 to 2003, this study examined 152
countries and found that increased Internet diffusion was a meaningful predictor of more
democratic regimes. This was shown to be most true in developed countries, where nonlinear
fixed effects regression models showed the highest coefficient estimates and largest observed
associations. Consistent with media system dependency theory, greater effects were also
demonstrated for countries that already were at least partially democratic where the Internet was
more prevalent and thus more likely to fulfill a greater number of information functions. In
addition, Internet diffusion and democracy demonstrated a positive, statistically significant
relationship (but with a marginal observed association size) in developing countries where the
average level of sociopolitical instability was much higher. The Internet therefore should not be
employed as a modern ‘mobility multiplier’ because of the strong associations and positive
relationships it has shown with democracy but it should also not be ignored due to the
democratic potential these results suggest.
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In his seminal text on national development and mass communication, Lerner (1958: 52)
dubbed the mass media a ‘mobility multiplier.’ In this framework, Lerner suggested that mass
media diffusion precipitates social modernization and democratic processes. Most scholars now
agree, however, that the development process is not so simple or linear and mass media effects
are more complex, subtle, and often not apparent on a national level for periods of years or even
decades. Indeed, development research has undergone a substantial paradigm shift, and ongoing
economic, political, and health campaigns are now often employed through multiple media
formats and in conjunction with multifaceted social and cultural methods (Muturi, 2005; Rogers,
2003; Sood, Senguputa, Mishra, & Jacoby, 2004).
While much progress has been made in understanding the relationship between information
communication technologies (ICTs) and development, hypodermic-needle propositions remain.
In one of the most memorable statements of this kind, former Vice President Al Gore (1995: 4)
said that from ICTs ‘we will derive robust and sustainable economic progress, strong
democracies, better solutions to global and local environmental challenges, improved health care,
and—ultimately—a greater sense of shared stewardship of our small planet.’ Gore continued,
stating that the Internet will not only ‘spread participatory democracy,’ but also forge ‘a new
Athenian Age of democracy.’ Though these remarks were made at the time when the Internet
was emerging rapidly to public markets, they demonstrate the same sense of utopian
technological determinism that marked the introduction and subsequent diffusion of radio and
television. Interestingly, this type of Lerner-esque forecasting continues prominently to the
present day regarding communication technologies, specifically the Internet.
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It is thus important to note that politicians are not alone in advancing such arguments. For
example, Klaus Schwab, the Executive Chairman and Founder of the World Economic Forum
wrote, ‘ICTs continue to offer the best hope for developing countries to accelerate their
development processes’ (2003: iii). More recently, Sumit Roy, an economist and former senior
consultant for the United Nations Commission for Africa, similarly concluded that ‘developing
countries have to seize the challenge of ICT to foster development and usher in structural change
and the shift to an information-based society and globalisation’ (2005: 219).
While few would disagree that bridging intra and interstate digital divides is crucial
(Mwesige, 2004), it remains open to debate what types of changes communication technologies
might bring to bear in the developing world, and what effects they have heretofore shown in
developed countries where they are more prevalent. The lessons of history, and indeed, media
system dependency theory (Ball-Rokeach, 1998) suggest that communication technologies,
including the Internet, are unlikely to drastically alter asymmetric power and economic relations
within and between countries specifically in the short term. Yet, it is important to note that
communication technologies are nonetheless vital to democracy and the process of
democratization (O’Loughlin et al., 1998).
This type of theorizing that emphasizes the social requisites of democracy (Lipset, 1959;
1994) is best approximated by the macro-level linkages proposed in media system dependency
theory (Rubin & Windahl, 1986). Specifically, there are two central features of media system
dependency that identify conditions in which media diffusion may show micro- and macro-level
effects. First, ‘the greater the number and centrality of the specific information-delivery
functions served by a medium, the greater the audience and societal dependency on that
medium’ (Ball-Rokeach & DeFleur, 1976: 7, emphasis added). Second, as media diffusion and
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dependency increase over time, the ‘potential [for mass media messages to achieve a broad range
of cognitive, affective, and behavioral effects] will be further increased when there is a high
degree of structural instability in the society due to conflict and change’ (Ball-Rokeach &
DeFleur, 1976: 7).
Given this set of circumstances, it would be negligent to fail to investigate technologically
deterministic claims—utopian or dystopian—at a time when communication technologies are
still often positioned as drivers of democratic citizen empowerment (Arun, Heeks, & Morgan,
2004). The goal of this study was therefore to examine what effect, if any, increased Internet
diffusion has had on democratic growth globally, and in developed and developing countries by
analyzing macro-level panel data for 152 countries from 1994 to 2003. In so doing, this study
reexamined still prevalent Lerner-type dominant paradigm arguments using a media system
dependency theory framework that distinguished the conditions under which the tripartite
relationship between media, audience, and society may show greater or lesser effects (BallRokeach & DeFleur, 1976).

Communication Technologies and Democracy

Since an informed public is essential to the proper functioning of government in democratic
theory, communicative technologies have historically been considered powerful democratizing
agents. For example, the Gutenberg press helped to initiate and sustain the Reformation, and
both Jefferson and de Tocqueville observed that the free press was a catalyst for American
democracy. It is therefore not surprising when politicians and scholars alike broadly proclaim the
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potential of new technologies to hasten the spread of effective democracies, even though
democracy is a distinctly abstract concept that is difficult to quantify on a macro level.
Despite this obstacle, it has been nearly universally agreed that an operational definition of
national democracy must include three interdependent elements: political rights, institutional
checks and balances, and civil liberties (Kedzie, 1997). Political rights are defined as the ability
of citizens to choose their leaders and policies, while institutional checks and balances exist
primarily to rein in the misuse of power by any branch of government. Civil liberties refer to the
guarantees of freedom citizens have in their lives and acts of political participation (Polity IV
Users’ Manual, 2002).
Even with an understanding of the conceptual underpinnings of democracy, ‘the history of
technological prognostication is littered with faulty predictions of the impacts of new
technologies’ (Weare, 2002: 660). Over the last hundred years, new communication technologies
including telegraphs, telephones, radios, and televisions have, in most cases, failed to fulfill their
social potential (Hornik, 1988). The Internet, however, is the most interactive and
technologically sophisticated medium to date, which enhances user reflexivity in terms of user
participation and generated content and thus has a greater likelihood of affecting change (Bucy &
Gregson, 2001; Gaynor, 1996; Thornton, 2002).
Presumably, because the Internet is a nearly infinite repository of information, it is
positioned, especially in participatory terms, to increase citizen awareness and involvement in
self-governance. As noted in the 2000 United Nations (UN) Millennium Report, one of the major
benefits of increased Internet diffusion is ‘a means of monitoring the government to ensure the
protection of human rights’ (cited in Sonaike, 2004: 51). However, precisely because the Internet
is a morass of information, studies have shown that many Internet users often use it primarily for
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email or entertainment (Lee, 1999; Mwesige, 2004; Robbins, 2002) and their empowerment may
only be symbolic (Bucy & Gregson, 2001).
In addition to studies of how people interact with the online environment (Althaus &
Tewksbury, 2000; Nie & Hillygus, 2002), several studies have identified relationships between
Internet use and democracy, in which increased dependency on the Internet for political
information was among the strongest predictors of political participation (Tolbert & McNeal,
2003) and a meaningful predictor of voter learning (Drew & Weaver, 2006). In a macro-level
study of Internet effects, Kedzie (2002) found that ‘every model, set of statistical tests, and
functional form in this study is consistent with the hypothesis that interconnectivity is a powerful
predictor of democracy, more than any of democracy’s traditional correlates’ (p. 122). Although
the Kedzie study was tested on data from 1993, before the Internet became widely diffused
publicly, it nonetheless introduces an important empirical relationship between Internet diffusion
and democracy on a multinational level.
Specific to this inquiry is the presumed ability of an increase in the prevalence of the Internet
to demonstrate a meaningful change to political structures, such as that suggested by the ripple
effects of media system dependency theory (DeFleur & Ball-Rokeach, 1989). Importantly, the
diffusion of the Internet subsumes the actual growth of the Internet itself, which addresses both
the number and centrality of information functions identified by media systems dependency
theory. That is, increased Internet diffusion and access creates a situation whereby information
available on the Internet grows exponentially through user creation and participation as the
Internet reaches more and more individuals, which can be assumed to increase the number and
centrality of information functions online for specific communities and nations. Thus, though
diffusion measures may be somewhat imprecise, they generally reflect accessibility patterns and
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unique information functions of the Internet that are—at least theoretically—related to its
likelihood of affecting democratic change in a given country.
In terms of this study, observed increases in Internet diffusion (and the accompanying
assumed increases in the centrality of information functions online) are likely to show both
indirect and direct impacts on democratic growth as expected by media system dependency
theory. Only direct macro-level linkages between the Internet and national levels of democracy
are investigated here since measuring audience dependency and effects are beyond the scope of
this inquiry. Nonetheless, it is recognized that these cognitive, affective, and behavioral audience
effects often act as the mechanisms through which mass media development, specifically that the
Internet ‘can force changes in the nature of the relationships between the sociocultural system
and the media system’ (Ball-Rokeach & DeFleur, 1976: 19). These linkages, plotted graphically
in Figure 1, are the basis along with other aforementioned evidence for the following hypothesis:
H1: Increased Internet diffusion predicts increased democracy levels across all countries.
Figure 1 about here
In a 16-year study of 137 countries Weaver (1977: 169) concluded that ‘growth of mass
communications is important to the growth of participant forms of government and to greater
freedom of expression.’ However, in a 1985 update of the 1977 study, Weaver, Buddenbaum,
and Fair found that in 105 less developed countries, ‘there is no link between urbanism and
education or between media development and accountability of governors’ (p. 116). Because
these studies were undertaken during the Cold War era, it is uncertain whether similar patterns
will continue, specifically when measuring the development of the Internet as compared to radios
and newspapers. Nonetheless, this framework is useful to examine variations in the Internet and
democracy relationship across developed and developing countries.
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Though differentiating between developed and developing countries can be a complicated
process not easily amenable to quantification, it is necessary in order to make accurate and
meaningful comparisons. For this purpose, the UN 2003 Human Development Index was used.
This index comprises rankings of life expectancy at birth, adult literacy rates, combined gross
enrollment ratios in primary, secondary, and tertiary schools, and gross domestic product per
capita. Based on these figures, the index placed all countries into high, medium, and low
categories. In the study reported here, countries ranked high were considered developed whereas
countries ranked medium and low were considered developing.
When using this scale, the mean level of Internet penetration in developing countries reached
only 4.28% in 2003. Although these countries may be less stable and thus more media
dependent, this level of Internet diffusion seems unlikely to reach a sufficient amount people or
fulfill enough unique, central information functions described by media system dependency
theory to show a meaningful democratic effect. By comparison, the 34.68% Internet diffusion
rate among developed countries in 2003 suggested a robust increase in the number and centrality
of information functions available online, such that it is expected:
H2: Increased Internet diffusion predicts increased levels of democracy among developed
countries whereas increased Internet diffusion does not predict increased levels of
democracy in developing countries.

Method
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Following the work of similar macro-level studies of this kind (Kedzie, 2002; OyelaranOyeyinka & Lal, 2005; Weaver, 1977; Weaver et al., 1985; Wilson, 2004) this study relied
primarily on multiple regression models to ‘investigate a range of potential causal arguments’
(Kedzie, 2002: 110). Although there are, of course, limitations to using aggregate national panel
data, it nonetheless is among the best methods to examine patterns of relationships among
variables and estimate linkages that might not be readily apparent or, in some cases,
overestimated using other techniques (Beck & Katz, 1995; Weaver et al., 1985).
First, in order to identify potential relationships, global democracy and Internet diffusion
levels were plotted for all countries across all years. Next, bivariate correlation coefficients were
determined for all variables. Following this, a series of multivariate regressions using logarithmic
transformations were modeled and then plotted to examine non-linear relationships. In order to
maximize the explanatory capacity of this time-series cross-sectional data and reduce coefficient
bias, these models also identified regional and time entities, and thereby more rigorously
examined relationships over time and produced more consistent, unbiased estimations (Beck &
Katz, 1995). Finally, another sequence of regressions and t-tests then examined democratic
effects for countries of different development and democracy statuses.

Time Frame

The time frame of 1994 to 2003 was selected for clearly identifiable reasons. The public launch
of the Internet is generally marked around 1994, following the introduction of the Mosaic web
browser in 1993 and at the time of writing, 2003 was the latest available year for much of the
data. Since the time period of the study is unfortunately brief, the data are not amenable to a true
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time series analysis that requires approximately 50 discrete time points. The panel, however, is
continuous for 152 countries over 10 years and therefore less susceptible to stability problems
(Chan, Mancini-Griffoli, and Pauwels, 2006). Also, by including data from the time that the
Internet first became publicly available, emerging trends might be identified and predictions
made about future patterns.

Variable Identifications

Data were inputted for each of the variables identified by Weaver et al. (1985), which included
urbanism, education, resources, media development, sociopolitical instability, and accountability
of governors (democracy). The only exception in this study was government control of the press.
The exclusion was based on a serious (nearly perfect) collinearity problem with democracy
measures. This variable was also excluded from similar research by Kedzie (2002), Best and
Wade (2005), and Persson and Tabellini (2006).
Three variables that were not represented by Weaver et al. (1985) were added to this study.
The first additional variable was Internet diffusion per 100, as measured by the International
Telecommunication Union (ITU). The second variable added was the 2003 UN Human
Development Index, which was incorporated solely for the purpose of placing countries in
developmental categories. The third variable was the population of each country, which was
introduced primarily as a control variable. Binary regional and time operators were also added as
part of specifying fixed effects regression models.

Countries
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There were 152 countries selected for this study. Countries were chosen on the basis of their
inclusion in many of the databases used from the UN, the International Telecommunication
Union, and the World Bank. Countries were omitted if large portions of data (15% or greater for
any category or year) were missing. In the case of missing figures among included countries,
mean substitution at the country level was used for each missing case per variable.

Democracy

Data for this variable were drawn from the Polity IV database. The ‘Polity 2’ democracy score is
a specific measure within the Polity IV database that is often recognized for its validity,
sophistication, and comprehensiveness. These Polity 2 democracy scores, which range from -10
to +10, were therefore used to operationalize democracy in this study. Generally, Polity 2
democracy scores are calculated by indicators derived from weighted codings of the
competitiveness of political participation, the regulation of participation, the openness and
competitiveness of executive recruitment, and constraints on the chief executive (Polity IV
Users’ Manual, 2002). In addition, factor analyses also showed that the Polity 2 democracy
scores load highly (over .90 for all years in this study) with Freedom House government
accountability figures, which have been used previously (Best & Wade, 2005; Kedzie, 2002;
Weaver, 1977; Weaver et al., 1985).

Resources
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Weaver et al. (1985: 111) defined the availability of resources as ‘the relative supply of material
goods per person in a country, including such diverse “goods” as food, shelter, clothing,
transportation, and energy.’ They used gross national product (GNP) per capita in their study to
measure availability of resources. This study employs gross national income (GNI) per capita,
which is a similar but updated version of GNP that has become the standard for measuring
countries’ relative wealth (World Bank, 2005). These figures were supplied from the World
Bank Database of World Development Indicators.

Internet Diffusion

Estimates from the ITU of Internet users per 100 were used as the measure for this variable.
Through a series of frequency of use surveys, national and Internet Service Provider (ISP) data,
these estimates are arrived at to generally indicate how accessible the Internet is to the public
within a given country. Despite the fact that Internet user data may be less than concrete, it has
been used in a similar fashion in other studies (Best & Wade, 2005; Milner, 2006) and should
report general trends and patterns of the most crucial variable in this study.

Mass Media Development

Weaver and colleagues (1985: 120) defined this as ‘the level of availability of mass
communication products per person in any given country.’ While media messages are not
evaluated in this study, their prevalence is accounted for in mediated information networks.
Though previous studies used television, radio, and newspaper figures for this variable, this
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study only combined television and radio figures. Specifically, television per capita data from
the World Bank World Development Indicators was added to with radio sets per thousand data
from the International Telecommunications Union that was divided by the yearly country
population figures.
The Pearson’s correlation coefficient for these two figures was positive and statistically
significant (r = 0.79, p < .001) and effectively represents broadcast media for the years 1994 to
2003. Although this measure of media development does not have a print component, recent
trends in declining newspaper readership (Annual Report on American Journalism, 2005)
suggest newspaper circulation figures may no longer accurately represent mass media
development. Thus it is important to point out that mass media development measure used here
can be considered an estimate of the diffusion of broadcast media technologies since it
comprised only television and radio diffusion figures.

Sociopolitical Instability

This variable was derived from the weighted conflict index found in the Banks’ Cross-Polity
Time-Series Database. This data represented an index of domestic stress and was used to
approximate domestic stress as a function of sociopolitical instability. Weaver defined stress as
‘a condition resulting from rapid change or from events which threaten the established pattern of
life of a society or government’ (1977: 160). In terms of this study, increased domestic stress was
identified as one of the key sociopolitical conditions, namely instability, that might engender a
greater democratic effect as a result of the increased diffusion of, and dependency on, media
technologies.
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Specifically, this variable included weighted codings of the assassinations, general strikes,
guerrilla warfare, government crises, purges, riots, revolutions, and anti-government
demonstrations. This data was collected from the same primary source as that of Weaver (1977)
and was input unadjusted to the database.

Level of Education

Education figures indicate the societal level effort a country is making to formally educate its
populace. Gross enrollment ratio figures for both primary and secondary schools, provided by
UNESCO, were used as indicators in this study. Although tertiary enrollment data was excluded
because it was incomplete, primary and secondary enrollment figures were added together and
divided by two to obtain a measure based on 100 percent. These are also the same figures, albeit
from a different source, used by Weaver (1977) to measure education.

Urbanism

Urbanism is an important variable because it implicitly rests on the assumption that more
concentrated populations are more likely to be included in and exposed to multiple information
networks (Weaver et al., 1985). Previous studies therefore focused on evidence of these
networks, such as volume of mail and telephones per capita. This study included telephone per
capita data, but since mail and car data were unavailable, the urban percent of the population
from the World Bank World Development Indicators database was substituted. These figures
(telephone per capita and urban population percent) were added together to create an index of
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urbanization. It has been shown that while there are large numbers of urban dwellers without cars
or mail, they generally still have more access to information networks, including newspapers,
televisions, and Internet cafes (Mwesige, 2004; Sonaike, 2004) than those in rural areas.

Development

In order to classify countries in terms of development status, the UN 2003 Human Development
Index was used. This index comprises rankings of life expectancy at birth, adult literacy rates,
combined gross enrollment ratios in primary, secondary, and tertiary schools, and gross domestic
product (GDP) per capita. This report placed all countries into high, medium, and low categories
whereby highly developed countries were coded as 3, medium developed countries as 2, and less
developed countries as 1. For comparison purposes in the study reported here, categories 1 and 2
were considered developing countries while category 3 countries were considered developed.

Region

Regional dummy variables were introduced to model state specific effects. Based on distinctions
in the Polity IV database country coding procedure that generally identified countries
geographically, this was a relatively straightforward task. In several instances, a procedure
described by Kedzie (1997) was used, where countries that seemed geographically misplaced
were regionally categorized on the basis of three incorporated elements: geography, history, and
religion. One such case includes North African countries, which were included with other
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Middle East countries based on their historical and religious background rather than simple
geography (Kedzie, 1997).

Population

Population figures for each country were inputted unadjusted from the World Development
Indicators database. Although population is not specified in Figure 1, it acts as important control
variable in order to optimize the regression functions.

Model Identifications

To investigate H1, a regional fixed effects regression model was identified that could be
estimated separately for each year. This type of analysis is able to identify specific trends in the
relationship between Internet diffusion and democracy over time. In determining coefficient
estimates, statistical significance, observed association sizes, and other predictors can be
identified for each year. Thus, Model 1 is as follows:
Yi,t-1 = β0 + β1lnX1i + β2lnX2i + β3lnX3i + β4lnX4i + β5lnX5i + β6lnX6i + β7lnX7i + ΦiSi + μi
In this and all models, Y denotes the Polity 2 democracy score for each region (i) associated
with a one-year time lag (t-1). β0 is the unknown intercept and β1 through β7 are unknown
coefficient estimates of their respective variables. X1 represents Internet diffusion, X2 represents
gross national income (GNI) per capita, X3 represents mass media development, while X4
represents education enrollment, X5 represents urbanization, X6 represents sociopolitical
instability, and X7 represents population, all of which were transformed using a natural logarithm
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(ln). Φi is treated as a summary of unknown estimators of region specific effects, with all regions
being summarized by Si. Finally, μi represents the error term.
Since H2 only differentiates statistically on the basis of sample size by including countries
with certain development statuses, a slightly different model than previously identified was
constructed to test both propositions. Model 2 included λ t as the summary of unknown time
specific coefficients, where Tt denotes each year and could be estimated separately with the
appropriate countries to test H2 (developed countries and developing countries). Model 2 is the
following linear-log fixed effect regression with i state (regional) binary variables and t time
binary variables and a lagged dependent variable, which was identified to examine H2:
Yi,t-1 = β0 + β1lnX1it + β2lnX2it + β3lnX3it + β4lnX4it + β5lnX5it + β6lnX6it + β7lnX7it + ΦiSi +
λ tTt + μit
By using fixed effects panel regression models that controlled for time and region specific
effects, omitted variables were controlled for, and heteroskedacity problems were mitigated in
these tests. Specifically, the fixed effects models controlled for unobserved variables that
differed across region but did not vary across time while also controlling for unobserved
variables that differed across time but did not vary across state. Also, the estimators reported in
these analyses can be considered robust since autocorrelation was controlled by lagging the
dependent variable one year, which also reduced the sample size by 152.

Findings
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Before reporting on the hypotheses, it is first important to examine basic trends between Internet
diffusion and democracy. Because of the relatively small number of time intervals in this study
(N = 10), several analyses emphasize structural and graphically visible patterns in the data. Little
variance, in fact only an increase of 0.56 units, was demonstrated in average Polity 2 democracy
scores from 1994 to 2003, which is fairly predictable given the global nature of this study and its
relatively short timeframe. Internet diffusion, on the other hand, showed a sharp increase to an
average of nearly 14% per country. This relationship, which creates a unique statistical condition
whereby democracy obviously existed before any appreciable Internet diffusion and remained
relatively stable during a period of rapid Internet diffusion, is plotted graphically for all countries
in Figure 2.
Figure 2 about here
In order to examine the extent to which Internet diffusion represents a unique, testable
concept, basic bivariate correlations were calculated. These results indicate that the Internet is
indeed distinct from other concepts in this study. Internet diffusion was most highly correlated
with urbanization at 0.77 (p < .001) even though a component of urbanization is fixed telephones
per capita, which are of course important to the infrastructure demands of the Internet.
Interestingly, all of the variables except sociopolitical instability and population are positively
and significantly correlated as shown in Table 1, but none of the regression models suffered from
multicollinearity problems as outlined by Stock and Watson (2003) and many studies conceive
of the Internet both as a unique predictor and a dependent variable (Milner, 2006).
Table 1 about here
The first hypothesis expected that increased Internet diffusion predicts increased levels of
democracy across all countries. Since the dependent variable in this model, the Polity 2
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democracy scores, is bounded and many countries achieved the maximum level for many years
in a row, it is prudent to predict that Internet diffusion and all other independent variables will
have increasingly marginal returns. That is, although Internet diffusion may continue to reach
greater and greater levels, any effect it (or any other predictor variables) may have on democracy
will plateau.
Thus, all independent variables were transformed using a natural logarithm and the model
became a linear-log specification. Doing so converted changes in variables into percent changes,
which is an appropriate measure that produces easily interpretable coefficients on the original
democracy scale (where a 1% change in Internet diffusion is associated with a change in Polity 2
democracy score of 0.01β1). Additionally, linear-log fixed effects models showed higher adjusted
R2 scores than linear OLS models, which indicates that the linear-log models fit the data better.
To examine H1, Model 1 was tested across all countries for each year of the study and 1996
was the first year that Internet diffusion showed a statistically significant relationship with
democracy. As shown in Table 2, this statistical significance continued through the end of the
time period, suggesting that the increase in Internet diffusion became consistently associated
with more democratic political structures and processes. For example, in 1996, a 1% increase in
Internet diffusion was associated with an increase in Polity 2 democracy scores of .026 units (on
a scale of -10 to + 10). Although the magnitude of this finding may appear miniscule, it actually
suggests a meaningful democratizing effect given the inertial characteristics of political
structures, the bounded democracy measure, and the relatively brief time period in this study.
Table 2 about here
Yet since the actual average Internet diffusion was only 1.15% in 1996, it was rather
surprising to find statistically significant results when considering this diffusion rate was
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associated with a nearly negligible increase of 0.03 units on the Polity 2 democracy scale.
Moreover, the regression coefficient in 2003 was nearly equivalent to that of 1996 (though
intervening years did show minor fluctuations) but the actual size of association increased to
0.36 units on the Polity 2 democracy scale because average Internet diffusion reached 13.68% in
2003. Even though the Internet continued to diffuse, the average level of democracy remained
relatively stable—increasing only from an average of 2.66 to 3.22—over the course of this study.
These findings first suggest that countries which were already more democratic diffused the
Internet more so than their less democratic counterparts, which is consistent with the conclusions
of Dimitrova (2002) and Milner (2006). Second, and more important to this study, these findings
also indicate that increased Internet diffusion was associated with certain countries becoming
more democratic and that those countries were often countries that were at least partially
democratic already.
As illustrated in Figure 3, which fits a fractional polynomial (linear-log) regression line to a
scatterplot of all countries for all years, very few non-democratic countries with a Polity 2 score
of zero or less in 2003 had average Internet diffusion rates over 13.68% (the global average) at
that time. Of these countries (Belarus, Bahrain, Kuwait, Qatar, Singapore, and the United Arab
Emirates), only Bahrain demonstrated an increase in its Polity 2 score and that increase was from
-9 to -7. The democracy level in Belarus actually declined dramatically from +7 to -7 over the
ten-year time frame of this study despite the fact that the Internet reached a relatively robust
14.09% of Belarusian citizens by 2003.
When these results are taken together, they suggest that the democratizing effect of the
Internet is severely limited among non-democratic countries. Nonetheless, increased Internet
diffusion predicted increased levels of democracy across all countries to a statistically significant
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degree (B = 1.80, SE = 0.30, p < .001) and H1 was supported precisely because countries with
Polity 2 scores greater than zero did, indeed, have higher levels of Internet diffusion, which was
associated with many of these already democratic countries becoming even more democratic.
T-tests of the average levels of change in Internet diffusion and democracy from 1994 to
2003 between democratic and non-democratic countries found more specific evidence that
democratic countries not only had higher levels of Internet diffusion (17.32%) but also greater
democratic growth (1.39) than non-democratic countries. In fact, as shown in Table 3, nondemocratic countries actually showed just a 5.26% mean increase in Internet diffusion and an
average decrease in democracy of -1.14 units. Both of these differences in means were
statistically significant, (t(150) = 4.41, p < .001) for Internet diffusion and (t(150) = 4.06, p <
.001) for democracy scores, respectively.
Figure 3 about here
Table 3 about here
The second hypothesis expected that increased Internet diffusion predicts increased levels of
democracy among developed countries whereas increased Internet diffusion does not predict
increased levels of democracy in developing countries. When tested using Model 2, developed
countries showed a 0.023 point increase in democracy score for every 1% increase in Internet
diffusion (p<.001). Placing this finding into relation with observed conditions, developed
countries showed an average of 34.68% Internet penetration in 2003, which corresponds to an
observed increase of 0.798 units on the democracy scale in those countries. A democratic shift of
this proportion in relation to Internet diffusion is evidence of a meaningful macro-level
relationship and thus supports the first proposition of H2.
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Among developed countries, the same general pattern of democratic countries demonstrating
greater average changes than non-democratic countries continued, but not to the same degree as
reported when all countries were analyzed. For example, developed democratic countries did
show a 35.11% average level of increased Internet diffusion, which was statistically significant
compared to the 23.71% average increase in non-democratic developed countries (t(45) = 1.74, p
< .10). Also, developed democratic countries showed an average increase of 0.61 units in Polity
2 scores compared to a 0.33 unit increase among developed non-democratic countries, but this
mean difference was not statistically significant (t(45) = 0.39, p > .10) as shown in Table 3.
This counterintuitive finding, however, is somewhat misleading because developed
democratic countries actually averaged a Polity 2 democracy score of 9.19 and many of these
countries maintained the maximum democracy score of 10 for all years under investigation. On
the other hand, developed non-democratic countries averaged a democracy score of -7.08,
thereby suggesting the observed changes between these two groups of countries was a statistical
artifact due at least in part to the bounded nature of the democracy measure used here.
Surprisingly, when the second proposition of H2 was examined, developing countries also
showed a statistically significant increase in democracy scores, with 0.022 unit increase in the
Polity 2 score being associated with each 1% increase in Internet diffusion (p < .001). This
coefficient estimate was only slightly less than that of developed countries, which is summarized
in Table 4. However, the actual observed average increase in Internet diffusion in these
developing countries was only 4.28% and associated with an increase of only 0.094 units on the
democracy scale. Thus, it can be noted that in conditions actually reported in developing
countries, the Internet is unlikely to have thus far demonstrated a consistently meaningful macro
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level effect on democratic structures, which is consistent with the expectations of the second
proposition of H2.
Table 4 about here
Though the observed relationship between Internet diffusion and democracy in developing
countries is exceptionally weak, it is statistically significant. Furthermore, it seems reasonable to
expect that as Internet diffusion increases over time in these countries, it will be positively
associated with greater levels of democracy as was demonstrated in tests including all countries
and developed countries in this study. In fact, the same pattern was present in developing
countries where democratic countries with a Polity 2 democracy score greater than zero were the
same countries that showed greater increases in Internet diffusion rates and levels of democracy.
As indicated in Table 3, the average increase in Internet diffusion in developing democratic
countries was 5.37%, which was statistically significant (t(103) = 2.25, p < .05) when compared
to the average 2.74% increase of developing non-democratic countries. Similarly, the average
increase in Polity 2 scores among developing democratic countries was a robust 1.92 units,
whereas developing non-democratic countries averaged -1.34 units, which was a decrease
manifest in a statistically significant relationship (t(103) = 3.97, p < .001). Taken together, these
results suggest that a certain level of democratic governance was crucial to increasing the
accessibility of the Internet, which in turn was related to increased democratization. Democratic
effects of the Internet, however, were limited in non-democratic countries where national policy
decisions limited the free flow of information even when diffusion rates were relatively high.

Conclusion and Discussion
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Overall, it seems that the Internet may be a potent democratizing agent. Indeed, increased
Internet diffusion demonstrated some of the highest coefficient correlates with democracy in this
study, which is particularly interesting in light of media development, as measured by television
and radio diffusion, predicting less democratic countries in developing countries. However, as
history has shown, technological potential should not suggest technological determinism. This is
most true of the Internet among all existing information technologies. As Rosenau and Johnson
(2002) wrote, existing patterns of governmental conflict and cooperation ‘will be both amplified
and modified by the information technologies’ (p. 75).
Best and Wade (2005) positioned the Internet as a potential democratic regulator that can
increase civil rights and political liberties. Much like their study, which used linear OLS
regression models and a series of regional dummy variables, the study reported here also found
that the Internet has a positive effect on democracy, but that such increases would most likely be
achieved in countries where democratic changes are already underway. It would therefore be
rather imprudent to suggest a totalizing concept of the Internet as a democratic silver bullet, since
positive democratic effects of the Internet were primarily observed in countries that were already
developed and at least partially democratic. Internet diffusion in this study did not conclusively
show an appreciable democratic effect in developing and non-democratic countries—but results
of hypothesis testing indicate it may have the potential to do so.
Moreover, in many developing and non-democratic countries access to the Internet is limited
by filtration software, state laws, self-censorship, cost, speed, and other factors (Best & Wade,
2005). Until many of these obstacles are minimized, the full potential of the Internet as a
democratic tool can not expect to be realized, as was consistently shown in this study. Currently,
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many non-democratic regimes have attempted to expand their economic base through increased
ICT development and Internet access while simultaneously trying to control access.
As this trend progresses, one latent result of national level Internet diffusion—even under
strict governmental controls—may therefore be a gradual liberalization of the public sphere
precisely due to an increased influx of information flows that are enhanced by the Internet
(Sunstein, 2007). Evidence of this phenomenon already exists, where technological advances
that circumvent autocratic controls, if only briefly, such as those demonstrated by Internet radio
broadcasts in the Balkans in the mid-1990’s (Bieber, 2000) can have dramatic national and
international effects.
However, increased Internet diffusion can not be considered a democratic panacea since the
results of this study suggest democratic effects of the Internet are unlikely to be achieved in an
environment that has not already reached a certain level of democratic processes and policies.
Thus, with regard to the still prevalent Lerner-type dominant paradigm prognostication, it is
quite clear that Internet diffusion is not a modern mobility multiplier. The Internet does
demonstrate significant, albeit modest effects, even when incorporating time and regional
specific variables, but it by no means circumvents or overrides more traditional correlates of
democratization processes. Thus, both policy and academic forecasting of Internet effects ought
to proceed with more cautious and reasonable expectations, or consider more viable alternatives
such as blending new communication technologies like the Internet with existing media such as
radio and television to reach wider audiences (Sood et al., 2004; Wilson, 2004).
The results of this study generally reinforce the relationships outlined by media system
dependency theory, specifically concerning the level of social stability engendering conditions
under which mass media, in this case the Internet, may show an effect. Considering the relatively
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low, almost negligible average amount of Internet diffusion in developing countries, a
remarkable positive coefficient was shown in terms of democratic growth even though the
observed association size was marginal. Thus, it seems that the higher levels of sociopolitical
instability often present in developing democratic countries proved to be just as important in
cultivating a democratic effect as the increased diffusion of Internet. Even though Internet
diffusion in developing countries was invariably limited over the course of this study, its
presence constituted a statistically significant effect. This suggests that developing countries,
which in this study were shown to be far less politically stable than developed countries (t(1518)
= -6.91, p < .001), are also quite responsive to the introduction of the Internet though the actual
observed associations have yet to demonstrate noticeable and meaningful democratic changes at
the national level.
Importantly, however, the effect of the Internet increasing in number of users (and
presumably the centrality of information functions) that this access provides to an increasingly
dependent audience should also not be overlooked. Many developed countries in this study
already have healthy and sustained democracies, and these countries seemed to drive the
meaningful and statistically significant associations with increased Internet diffusion. The
confounding nature of Internet diffusion and Internet growth was thereby mitigated by the fact
that as the Internet became increasingly accessible, nationally central information available
online also became increasingly vast, more so in and from developed democratic countries where
user penetration rates were higher.
Thus, the results of this study operationally demonstrate support for both of the major
propositions of media system dependency theory: an increase in Internet diffusion was associated
with and likely contributed to democratic growth in more stable developed democratic countries,
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and sociopolitical instability contributed to conditions whereby the increased Internet diffusion
showed a significant effect in developing democratic countries. It is therefore important to note
that when considering macro-level relations in media system dependency theory, both conditions
need not be met. That is, though no specific critical level of diffusion was identified in this study,
democratic effects of the Internet are more likely to be demonstrated in sociopolitically stable
societies when the Internet reaches an increasingly wider percentage of the population.
Alternatively, sociopolitical instability may contribute to more apparent levels of Internet effects,
even when presented with seemingly inconsequential levels of diffusion, as shown by developing
countries in this study.
Despite the best efforts of researchers, the extent of the personal, social, and indeed, global
impact of the Internet remains to be determined. Using a series of sophisticated multiple
regression models, this study found significant macro-level relationships related to Internet
diffusion that were manifest in the developed and developing world, with both being tempered
by the prevailing national democracy level and the degree of sociopolitical instability.
These findings suggest that the democratic potential of the Internet is great, but that actual
effects might be limited because Internet diffusion appears conditional upon national level
democracy itself. This potential coincides with many studies that have shown localized benefits
of increased Internet access (Haseloff, 2005; Fillip, 2005) and several other multinational studies
that have reported similar, positive results of Internet diffusion on democratic growth using
different model specifications (Kedzie, 2002; Best & Wade, 2005; Pilat & Wyckoff, 2005). With
this growing body of evidence, it is thus rational to expect that efforts to bridge the digital and
democratic divide will not only continue, but will also bear further democratic fruit on the
national, and perhaps, global scale in the foreseeable future.
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Figures and Tables
Societal System
(Structural stability varies)

Media System
(Number and centrality varies)

Democracy level
(Political Structure)

Media Development
(Content, Structure, Function)

Resources in GNI per capita
(Economic Structure)

Internet Diffusion
(Content, Structure, Function)

Education
Urbanism
Population
(Sociocultural Structure)

Audiences
(Dependency varies)
Psychological traits
Social categories
Social relations

Effects
Cognitive
Affective
Behavior
Figure 1 Hypothetical model for the influence of communication technologies and endogenous
sociocultural structures on democratic growth based on relationships identified by media system
dependency theory (Ball-Rokeach & DeFleur, 1976; Rubin & Windahl, 1986).
Note: Solid arrows indicate relationships examined in this study. Dashed arrows indicate
mechanisms that underlie proposed linkages, but were not directly measured because nations, not
audiences, were the units of analyses.
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Figure 2 Relationship between the mean levels of Internet diffusion and democracy for all
countries over all years
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Table 1 Bivariate Pearson Correlation Matrix for Observed Development and Media Variables

Variables

2

3

4

5

6

7

8

1. Internet diffusion

.35***

.67***

.62***

.45***

.77***

-.15***

-.01

.35***

.43***

.38***

.43***

-.01

-.01

.75***

.54***

.81***

-.17***

-.02

.66***

.78***

-.18***

.03

.67***

-.12***

.05*

2. Democracy
3. GNI per capita
4. Broadcast media diffusion
5. Education enrollment
6. Urbanization

-.17***

-.03

7. Sociopolitical instability

.10***

8. Population

—

Note: There were 152 countries over a ten year timeframe, which produced a sample of N = 1520
for all correlation coefficients (Pearson’s r) reported.
*** p < .001
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Table 2 Regression Analyses of Internet Diffusion Predicting Democracy by Year

All
Countries

Years

B

SE

Adj. R2

Other Significant Predictors

1994

3.81

2.68

0.40

Latin America; Europe; Middle East (negative)

1995

2.48

1.93

0.40

Latin America; Europe; Middle East (-)

1996

2.62#

1.57

0.40

Latin America; Europe; Middle East (-)

1997

2.97*

1.40

0.42

Latin America; Europe; Middle East (-)

1998

3.40**

1.25

0.44

Latin America; Europe; Middle East (-)

1999

3.85**

1.11

0.48

Instability; Latin America; Europe; Mid. East (-)

2000

3.26**

0.99

0.50

GNI; Latin America; Europe; Middle East (-)

2001

2.90**

0.93

0.50

Instability; Latin America; Europe; Middle East (-)

2002

2.69**

0.96

0.49

Latin America; Europe; Middle East (-)

2003

2.65**

0.89

0.49

Urbanism; L. America; Europe; Africa; Middle East (-)

Note: Coefficients reported are unstandardized and were derived using a dependent variable
lagged one year (except for 1994) with fixed effects operators for region. The continuous
independent variables were transformed using a natural logarithm (ln) to model non-linear
relationships. N = 152 for all years and significance is at the p < .10 level.
#

p < .10. * p < .05. ** p < .01.
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Figure 3 Fitted fractional polynomial (linear log) regression line laid over scatterplot of all
countries’ democracy level for all years
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Table 3 Relationships between Democratic and Non-Democratic Countries and Average Levels
of Democracy and Internet Diffusion, Differentiated by National Development Status

Hypothesis 1:
All countries

Hypothesis 2:
Developed countries

Hypothesis 2:
Developing countries

Mean change in:

Polity > 0
(N = 102)

Polity < 0
(N = 50)

Polity > 0
(N = 41)

Polity < 0
(N = 6)

Polity > 0
(N = 61)

Polity < 0
(N = 44)

Democracy level

1.39

-1.14***

0.61

0.33

1.92

-1.34***

Internet diffusion

17.32

5.26***

35.11

23.71#

5.37

2.74*

#

p < .10. * p < .05. *** p < .001.
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Table 4 Fixed Effects Regression Analyses of Variables Predicting Democracy

Developed
Countries

Developing
Countries

Variables

B

SE

B

SE

Internet diffusion

2.327***

0.505

2.164***

0.530

Broadcast media diffusion

1.437*

0.380

-0.889**

0.0319

Sociopolitical instability

0.345***

0.078

0.113*

0.056

GNI per capita

-0.742#

0.423

-0.042

0.290

Education enrollment

5.874**

2.047

0.998#

0.546

Urbanism

1.026

1.562

1.593***

0.467

Population

0.107

0.178

0.379**

0.131

North America

-1.96

1.384

Latin America

0.162

0.986

6.885***

0.718

Europe

0.069

0.897

7.223***

1.009

2.351***

0.642

Sub-Saharan Africa

Dropped

Dropped

Middle East

-11.421***

1.139

-3.262***

0.746

Asia

-3.347**

1.053

2.170**

0.787

Adjusted R2

0.622

0.308

N

423

945

Note: Coefficients reported are unstandardized and were derived using a lagged dependent
variable with fixed effects operators for region and time. The independent variables were
transformed using a natural logarithm (ln) to model non-linear relationships. Time specific
effects are not reported though certain years did show a significant effect.
* p < .05. ** p < .01. *** p ≤ .001.
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