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ABSTRACT

 

Digital inclusion – that is, having the necessary skills, knowledge and confidence to use 

information and communication technologies (ICTs) – facilitates people’s political activities and 

improves democratic governance. Using panel data from 26 Organization for Economic Co-

operation and Development (OECD) countries for the period 2009 to 2018, I apply Ordinary 

Least Squares and Random Effects regressions to analyze the impact of digital inclusion policies 

on civic engagement. I consider relevant policy solutions with a focus on the investment in the 

high-quality infrastructure, digital knowledge and skills, and the positive attitudes required for 

effective use of ICT facilities.  I find a significant positive relationship in the OECD countries I 

study between digital inclusion policies and the level of civic participation. I also find that digital 

inclusion policies have a stronger influence on voter turnout than my second civic engagement 

variable, which is the quality of social support network. Based on my analysis, I suggest policies 

to create a favorable legal environment and a safe digital services sector. I also note that 

enhancing the public’s willingness and confidence to embrace digital devices and services is also 

critical in moving into a post-pandemic era.   
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I. INTRODUCTION 

 

For decades, civic engagement, or civic participation, defined as “the ways in which citizens 

participate in the life of a community in order to improve conditions for others or to help shape the 

community’s future” (Adler and Goggin, 2005) has been driving profound changes in the 

development of democratic countries. With fervor for participating in public debates and political 

decision-making processes, individuals have been improving their day-to-day lives. In an era of 

digital transformation when people’s way of interaction is in the process of being changed by 

information and communication technologies (ICTs), enabling civic engagement is more important 

than ever before. Digital inclusion – that is, having the necessary skills, knowledge and confidence 

to use ICTs (Faulkner & Kleif, 2005) - plays a crucial role in helping people to participate in 

political activities and to improve democratic governance (Neir, 2011).  

The goal of this research is two-fold: First, I intend to analyze the impact of digital inclusion 

on civic engagement in 26 Organization for Economic Co-operation and Development (OECD) 

countries. Second, I intend to assess relevant policies in terms of their effect on digital inclusion, 

with a focus on investment in high-quality infrastructure, digital knowledge and skills, and 

building the positive attitudes required to enable effective use of ICT facilities.   

I choose to study OECD nations because these nations share a commitment to democracy based 

on the rule of law, respect for human rights, and adherence to open and transparent market 

economy principles (Patricia, n.d.). Thus, people in these nations are prepared for a lifetime of 

civic engagement. Following the available empirical evidence and given the complex nature of 

digital inclusion, my research model seeks to examine the following two major hypotheses: (a) 

Digital inclusion positively contributes to the level of civic participation in 26 OECD countries; 
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and (b) The quality of a support network is influenced more by digital inclusion than voter turnout. 

To test these hypotheses, I assembled panel data for 26 OECD countries for the period 2009 to 

2018. To obtain data on digital inclusion and civic engagement, I used Organization for Economic 

Co-operation and Development org site (https://www.oecd.org/). Data on GDP per capita and 

employment rate (my control variables) were mainly drawn from the World Bank Open Data 

Source (https://data.worldbank.org/). 

The paper proceeds as follows: in the next section, I review the relevant literature and give 

background information surrounding digital inclusion and civic engagement. In Section III, I 

outline the theoretical framework for testing my hypothesis. In Section IV, I explain the data 

sources and provide a detailed data description. In Section V, I propose an empirical model to test 

my hypotheses. Section VI summarizes my regression results and key findings from the model, 

and Section VII discusses my conclusions and some policy implications based on the findings in 

Section VI. 

Findings of this paper prove the importance of developing infrastructure and adopting digital 

devices. Thus, I recommend policies to create a favorable legal environment and a safe digital 

services sector. I also note that enhancing the public’s willingness and confidence to embrace 

digital devices and services is also critical in moving into a post-pandemic era.  

 

 

 

 

https://data.worldbank.org/
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II. BACKGROUND AND LITERATURE REVIEW 

 

Digital inclusion and civic engagement have enjoyed a rich history of research and discussion. 

Over the last twenty years, huge volumes of research have been produced with the expansion of 

digital technologies into the realm of civic activities. Much of this research focuses on three realms: 

the form of activities in which the public engages, the type of technologies used with participation, 

and the various social factors that encourage or dampen participation.  

 

Defining Digital Inclusion  

In recent years, digital inclusion has come to the understood as a social challenge relating to 

access and the ability to effectively use ICTs to meet the needs of people from disadvantaged 

backgrounds (Alamelu, 2013). Contrary to common wisdom, digital inclusion is not a simple 

question of being connected or disconnected to the ICT infrastructure (Alamelu, 2013), but an 

issue of addressing a string of critical social challenges. As expressed by Bosua and Gloet (2021), 

digital inclusion involves not just access to information and communication technologies, but also 

necessary knowledge, basic IT skills, as well as positive attitude toward engaging in a digitally 

inclusive world (Olphert et al., 2005). Therefore, the idea of digital inclusion should directly relate 

to relevant content, services, and training in ICT literacy skills (Institute of Museum and Library 

Services, n.d., 2011). To achieve digital inclusion, it is critical not only to expand in ICT 

infrastructure but also to provide skills training and support required in an advanced digitally 

literate society (Ragnedda et al., 2018).  

A broader concept of digital inclusion defined by Alamelu (2013) is empowering citizens to 
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become “makers and shapers of the technologies available to them and the rest of society”. In his 

words, in a digitally inclusive society, citizens should actively participate in the creation of social 

technical systems to enhance quality of life across all elements of society. These ideas suggest a 

hierarchical framework of the idea of digital inclusion which includes four categories: access to 

ICTs, digital perception and attitudes, knowledge and skills required to engage, and finally, the 

ability to participate in and influence the design of ICT infrastructure.  

 

The Measurement of Digital Inclusion in Practice 

Up to now, I have focused on how the term digital inclusion has been defined in the literature. 

But to get a deeper understanding of the idea, it is necessary to look at some operational examples 

of how digital inclusion is measured in the real world.  

As previously stated, digital inclusion is a multi-factor concept and the assessment of this 

concept include multiple dimensions. The International Telecommunications Union (ITU) has 

been a pioneer as well as a pivotal player in generating digital inclusion indexes. In early 2003, it 

established a Digital Access Index (DAI) (International Telecommunication Union & International 

Telecommunication Union, 2009), which measures five fundamental dimensions of digital 

inclusion: infrastructure, affordability, knowledge, quality and the actual usage of ICTs. The DAI 

predicts a country's overall ability to access and use ICTs.  

Two years after the establishment of the DAI, another group of core ICT indicators was 

approved by the World Summit on the Information Society (WSIS). The new index comprised two 

essential components: ICT-Opportunity Index (ICT-OI) and the Digital Opportunity Index (DOI). 

While the former focused on access conventional ICTs, digital literacy, and school enrollment, the 
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later was constructed based on three vectors: opportunity, infrastructure, and utilization. 

Emrouznejad (2010) remarked that the two indices were built around different aspects of digital 

inclusion but were highly correlated with one another. In the ITU’s latest index – the ICT 

Development Index – skills proxy indicators including years of schooling, gross secondary 

enrollment, and gross tertiary enrollment were added to the original DAI.  The final three sub-

categories were developed as: access, usage and skills (Wilson et al., 2019).  

Another agreed methodology aiming to measure digital inclusion is the Digital Inclusion Index 

(DII). Released by Maplecroft, the DII contains 10 indicators that integrate almost all the critical 

dimensions proposed by previous experts: mobile cellular and broadband subscriptions, fixed 

telephone lines, households with a PC and television, Internet users and secure Internet servers, 

Internet bandwidth, secondary education enrolment, and adult literacy. With a map showing the 

level of digital inclusion across 183 selected countries, DII allows private and public organizations 

to carry out direct comparisons among a wide range of countries and regions (Maplecroft, 2009).  

Other measurements have also been developed to serve specific needs in different countries. In 

2015, for example, Telstra, Australia’s largest telecommunications company, in partnership with 

local educational institutions, initiated the Australian Digital Inclusion Index. This index is divided 

into three domains: access, affordability, and digital capabilities (Wilson et al., 2019). In addition, 

since 2017, yet another index – the Inclusive Internet Index – has begun to gain popularity among 

scholars. Commissioned by Facebook and implemented by The Economist Intelligence Unit, this 

index captures four sub-categories of digital inclusion: availability, affordability, relevance, and 

readiness (The Economist Intelligence Unit, n.d.,2018).  

These indicators were developed to generate a holistic view of the level of digital inclusion at 

the national level, and to enable comparisons at a regional or even international level. They play 
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an indispensable role in designing digital policies, and to testify the effectiveness and efficiency 

of those policies. 

 

Definition of Civic Engagement  

Although civic engagement is a widely discussed term in the democratic world, a review of the 

most influential literature on the topic shows that definitions of the term vary widely. Overall, the 

definition can be narrowed down into two parts: one relates to the goal of civic engagement (the 

end); the other refers to civic activities working together to achieve that goal (means to the end). 

In Verba, Schlozman, and Brady’s landmark book (1995), civic engagement was defined as 

citizens’ voluntary civic activities that are taken to solve community issues rather than politically 

relevant problems. These authors described the end of civic engagement as facilitating community 

life via a series of voluntary activities. Similarly, Adler and Goggin (2005) made a point of 

asserting that civic engagement is “the ways in which citizens participate in the life of a community 

in order to improve conditions for others or to help shape the community’s future”. Other experts 

have also expressed their thoughts concerning this term. For example, Michael Delli Carpini 

(2000), the director of public policy at the Pew Charitable Trusts has defined civic engagement as 

“individual and collective actions specifically designed to identify and address issues of public 

concern”. Under his definition, the term can take many forms, from “individual voluntarism to 

organizational involvement to electoral participation”. Levine (2007) conceptualized civic 

engagement as the work of influencing “legitimately public matters” using the means produced by 

the existing political system and Wray-Lake et al. (2017) describe civic engagement actions and 

activities more broadly as volunteering, voting, activism, and even environmental conservation. 
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As these definitions demonstrate, civic engagement includes various categories, with different 

scholars exhibiting interests on different vectors. 

 

Measurement of Civic Engagement 

Since citizens from diverse backgrounds, with varied interests, seek disparate opportunities, 

and engage in different civic activities, it is of great importance to conceptualize civic engagement 

in terms of multiple civic behaviors (Wray-Lake & Sloper, 2016). In 2001, researchers who 

conducted the U.S. national telephone survey created a list of 19 indicators that they considered to 

be requisite components of civic engagement (Keeter et al., n.d.,2002). Although this index appears 

to contain the most civic activities, these activities can be separated into three sub-categories: 

community-focused activities, electoral-related behaviors, and politically relevant actions. In 

addition, Adler and Goggin (2005) proposed another framework for measuring civic engagement, 

dividing it into “voluntary service to one’s local”, “collective action taken to improve the society”, 

and “political involvement”. 

Indicators were created worldwide aiming at capturing all forms of civic activities. But the use 

of these indicators at a global level was largely restrained due to the small scope of the sample, 

over reliance on institutional sources, and most importantly, the lack of harmony in across-

countries surveys (OECD, 2011).  

 

The Correlation Between Digital Inclusion and Civic Engagement 

Research on the correlation between digital inclusion and civic engagement can be divided into 
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two main categories: studies focusing on measuring a single component of digital inclusion, and 

studies explaining ICT’s impact on a specific group of residents. In the first category, attention has 

in most cases been given to access to digital technology and IT skills. Multiple results from this 

research have revealed the significance of digital inclusion for improvement in the economic 

dimension of residents’ lives (Broadbent & Papadopoulos, 2013). For the second category, 

research has revealed that the proliferation of social media and other digital services have exerted 

a positive influence on civic engagement (Boulianne, 2009) by fostering political discussions and 

civic messaging (Shah et al., 2005). These correlations seem to suggest that since the Internet 

contributes to lower the costs of citizen engagement, widens the range of activities people can 

engage in, and enhances the quality of those activities, digital inclusion serves as an engine to 

support a more involved community (Delli Carpini, 2000b). However, this conclusion is not 

commonly shared by contributors in this field. A pilot study examining the effect of information 

and communication technologies on homeless people in central Scotland revealed that digital 

inclusion do not necessarily help homeless individuals move back into mainstream society, since 

the ways they used digital technology reinforced the patterns of their living (Buré, 2006). 

 

Other Factors Influencing Civic Engagement 

Active participation in civic and political life is a hallmark of a democratic society. Besides 

access to ICTs, positive attitudes towards digital improvement, the knowledge and skills required 

to engage in the digital world, other factors also affect civic engagement patterns. A review of 

previous studies reveals that civic engagement is also a product of individual level variables and 

structural level factors (Grillo et al., 2010). To be specific individual level causes place emphasis 

on social, psychological, and economic factors. Social trust (Green & Brock, 2002; Shah, 1998), 
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intergroup reactions (Gaertner et al, 1994) and satisfaction with social offerings (Grillo et al., 2010) 

all serve as dominant elements in shaping civic participatory behaviors. Another group of scholars 

focuses on socioeconomic factors that may have an impact on civic engagement. As reported by 

this line of studies, factors such as lack of education (Egerton, 2002, Campbell, 2009), income 

inequality (Karakoc, 2013) and other variables predict the level of an individual’ participation in 

civic activities. Data presented by Price (2002) advanced this set of ideas. In Price’s explanation, 

work-related time constraints and fluctuations in individuals’ internal incentive structures also 

determine their civic engagement behaviors. 

According to scholars who support the second category of explanations, structural level 

determinants can be referred to as social moral values. The most popular argument from this school 

states that social norms such as whether a society has a history of democratic values will play a 

role in deciding individuals’ civic participatory intentions (Eckstein, 2001, Sánchez-Jankowski 

2002, Malin et al., 2017). Curtis (2001) in particular advanced this idea by proving that Christian-

dominated societies tend to show higher levels of civic engagement than societies dominated by 

demographic groups adhering to other religions. In addition, other literature has shown that formal 

and informal institutions can also determine whether people will be civically engaged (Sánchez-

Jankowski, 2002).  

 

My Paper’s Contributions to the Literature 

Studies in this literature give little attention to large-scale international communities on the 

impact of digital inclusion on civic lives. Aiming to fill this gap, this study builds upon the existing 

literature by examining whether digital inclusion indicators predict an individual’ civic 
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engagement behaviors in 26 OECD countries. Furthermore, while many previous studies have 

been interested in non-sectoral policies promoting the establishment of ICT infrastructure, this 

study focus on the design and enforcement of sectoral policies that feature investment in digital 

knowledge, skills, and the attitudes required to enable effective use of ICT facilities.  
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III. THEORETICAL FRAMEWORK 

 

In order to examine whether and how digital inclusion related variables influence civic 

engagement, i.e., a country’s voter turnout and quality of social support, I develop the theoretical 

model described below. The model may not capture every possible factor that might explain a 

nation’s civic engagement behavior, but I have included what I consider the most influential 

factors. My reduced form conceptual model is as follows. 

                 Xt = f (I, Af, KS, Q, Ad, E, ɛ)                     (1) 

Where Xt is civic engagement; I is the overall digital Infrastructure; Af is the affordability of 

digital infrastructure in a country; KS is the public’s knowledge and skills to participate in a 

digitally inclusive world; Q is the quality of the Internet and other auxiliary infrastructure: Ad is 

the adoption of digital facilities; E represents the economic characteristics of a nation including 

employment rate and GDP per capita; and ɛ is the random error. 

While previous studies testing the effects of digital inclusion factors on civic engagement have 

produced a large number of results, a body of evidence suggests a positive correlation. The general 

framework is intended to assess the relationship between five dimensions of a digitally inclusive 

society and civic engagement. My hypothesis is that these four dimensions: digital infrastructure, 

affordability of digital infrastructure, digital knowledge and skills, the quality of the basic digital 

infrastructure, and the public’s actual use of digital facilities will improve civic engagement, i.e., 

voter turnout and quality of social support. In addition, my model also includes economic controls. 

I assume that a better economy supports individuals’ motivation for voting and social support.  
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IV. DATA AND DESCRIPTIVE STATISTICS 

 

My research uses panel data from six resources: International Telecommunication Union, the 

World Bank Database, the World Economic Forum, OECD Telecommunications and Internet 

Statistics (database), the International Institute for Democracy and Electoral Assistance, and the 

Gallup World Poll. When combined, my panel data result in 260 observations across 26 OECD 

countries for 10 years – a sufficient number of observations for my analysis. 

 

Dependent Variables 

One recent study of determinants of civic engagement extends the concept into three 

components: political involvement, community service, and collective action (Adler and Goggin, 

2005). However, due to a lack of accessible data, I focus on the front two dimensions. The 

indicators in my data that represent political involvement and community service are Voter 

Turnout and Quality of Social Support. Data for the dependent variable Voter Turnout come 

from the Gallup World Poll Database that covers all OECD countries and spans the years 2009 to 

2018. Data for Quality of Social Support are drawn from the International Institute for 

Democracy and Electoral Assistance (Voter Turnout Database), which spans the years 2009 to 

2018.  

The dependent variables are selected based on the OECD Better Life Index, which attempts to 

measure and compare the well-being of societies across a wide range of countries. My research 

follows definition of Voter Turnout and Quality of Social Support. Voter Turnout refers to the 

average percentage of eligible voters who cast a ballot in parliamentary or presidential elections 
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in each country. Social network support, defined as the proportion of people responding “yes” to 

the (yes/no) question: “If you were in trouble, do you have relatives or friends you can count on 

to help you whenever you need them, or not?”, serves as a proxy for the overall volunteering 

rate. I assume that communities where people will support each other in a crisis are more likely 

to have strong volunteering tendencies.  

Figure 1 and 2 show an overview of voter turnout and people’s views on quality of social 

support in the selected OECD countries in 2014, 2015 and 2016. Over this period, OECD 

countries have experienced changes in both voter turnout and people’s views on quality of social 

support. For clarification, I include only 26 OECD countries in analysis due to the lack of 

available data from the excluded countries. The nations discussed in this thesis are: Austria, 

Belgium, Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, 

Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Netherlands, Norway, Poland, Portugal, 

Slovak Republic, Slovenia, Spain, Sweden, Switzerland, and the United Kingdom. These 

countries are selected because they have the most complete data. 
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Figure 1: Voter Turnout in 2014, 2015 and 2016 (26 OECD Countries) 

 

Figure 2: Social Support in 2014, 2015 and 2016 (26 OECD Countries) 
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Independent Variables 

Following the example of the International Telecommunications Union’s Digital Access 

Index (DAI), this research measures civic engagement from five dimensions: infrastructure, 

affordability, knowledge, quality, and adoption. My independent variables and their data source 

are as following: Telephone Subscriptions (International Telecommunication Union World 

Telecommunication/ICT Indicators Database), School Enrollment (secondary) (The World 

Bank Database), Bandwidth (The World Economic Forum Global Competitiveness Index) and 

Internet Usage (OECD Telecommunications and Internet Statistics Database). 

I also control for two economic characteristics of the selected OECD countries: GDP per 

capita and Employment Rate, both of which may have a direct bearing both on my independent 

variables and my dependent variables. I use GDP per capita rather than GDP in my model is 

because GDP per capita is a more useful indicator in detecting economic performance and 

average living standards for cross-country comparisons. I do not include Population in my 

model because including population and GDP per capita would introduce multicollinearity, 

preventing me from identifying the statistical significance of an explanatory variable. The unit 

for GDP per capita is thousands of U.S. dollars. Data for GDP per capita and Employment Rate 

were mainly drawn from the World Bank Open Data Source.  

     Further explanation of the variables in my model is included in Appendix A. The time span 

for all variables in the model is 2009 to 2018. Descriptive statistics for my outcome variables, 

explanatory variables and control variables are included below in Table 1. I next turn to the 

empirical model I estimate with these data. 
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Table 1: Descriptive Statistics 

Variable  Obs  Mean  Std. Dev.  Min  Max 

Voter Turnout (%) 167 68.94 11.889 42.41 91 

Social Support (%) 260 90.883 4.208 78.1 97.6 

Telephone Subscription (per 100 inhabitants） 258 35.876 14.884 3.127 66.378 

School Enrollment (secondary) (%) 227 111.361 15.724 90.677 163.935 

Bandwidth (kbs) 180 318.188 1099.214 1.717 8397.884 

Internet Usage (%) 249 81.129 11.942 44.535 99.171 

GDP per capita ($ thousands) 260 41.027 24.659 11.3486 11.882 

Employment Rate (%) 260 54.719 6.57 38.009 75.432 
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V. EMPIRICAL MODEL 

 

To determine the effect of digital inclusion on civic engagement, I use two Ordinary Least 

Squares (OLS) regression models and two Random Effects regression models, each looking at 

whether various digital inclusion variables have an impact on my two major outcome indicators: 

voter turnout and quality of social support. I control for economic factors to increase the 

specification of the relationship between digital inclusion and civic engagement. My empirical 

model is constructed as: 

Xt = β0 + β1 TELE_SUB + β2 ENROLL_SED + β3 BANDWIDTH + β4 INT_USE + β5 GDPC 

+ β6 EMPLOY + µ                                                                                                                      (2) 

where: 

TELE_SUB is the Fixed Telephone Subscriptions (per 100 inhabitants), 

ENROLL_SED is the Gross School Enrollment Ratio (secondary), 

BANDWIDTH is the Bandwidth Per Internet User (kilo bites per second or kbs), 

INT_USE is the Proportion of Individuals aged from 16 to 71 using the Internet in last 12 months,  

GDPC is GDP Per Capita (in the unit of current 1,000 US dollars), 

EMPLOY is the Employment to Population Ratio. 

Additionally, β1, β2, β3 and β4 represent the coefficients on key independent variables while 

β5 and β6 represent the coefficients on my control variables, and µ is the random error term. t(s) 

are my two dependent variables: Voter Turnout Rate and Quality of Social Support.  

The variables Telephone Subscriptions and Internet Usage capture the percentage of the 
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population that subscribes to modern communication and information collection tools. Telephone 

Subscriptions also reflects the overall digital Infrastructure. Generally, with more access to the 

telephone, mobile cellular, and broadband, citizens are more likely to be exposed to updated 

information, political polls, national surveys and to discuss politics with friends or family. As a 

result, my sign expectation for Telephone Subscriptions and Internet Usage are similar: more 

telephone subscriptions likely lead to more individuals participating in civic activities, and a higher 

rate of internet usage predicts higher proportions of population engaged in voting.  

In my estimation, knowledge and skills factors, represented by School Enrollment (secondary), 

are also expected to show a positive sign on coefficients due to the fact that civic knowledge tends 

to promote political participation, strengthen trust in civic life and alter attitudes on important 

social issues (Galston, 2004). 

The quality and speed of a network allows individuals to find the information they need 

promptly and express their opinions on online platforms quickly with instant feedback from others. 

Thus, I believe the capacity of a connection is positively related to the rate of voter turnout. For 

Quality of Social Support, however, higher broadband adoption could lead to less talking with 

neighbors and less corporations within communities. Therefore, I would expect a decrease in the 

quality of social support as a result of Internet Usage improvement.  

The remaining variables – GDP per capita and Employment Rate – control for economic 

development and well-being of a country. I expect GDP per Capita to show a positive relationship 

with citizen engagement. Since employment rate can either result in political mobilization or 

political withdrawal based on individuals’ perception of whether unemployment is a social 

problem or a matter of personal ability (Incantalupo, 2011), making predictions on the sign of 

employment rate is tricky. Overall, however, I treat Employment Rate as a predictor that foresees 
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the growth in civic engagement.  

Table 2 and 3 add insights on the behavior of the variables in my model. In Table 2, two 

variables are very highly correlated with voter turnout: internet usage and GDP per capita.  These 

correlations suggest that these two variables will explain most of the variation in the voter 

turnout rates. Table 3 shows that, in addition, internet usage, GDP per capita, and employment 

rate also explain much of the variation in quality of social support. Table 2 and 3 also point out 

some potential problems in my model, mainly the issue of multicollinearity, given the fact that 

internet usage is highly correlated with the control variables.  
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Table 2: Correlation Matrix for Variables in the Voter Turnout Model 

Variables Voter Turnout Telephone 

Subscription 

School 

Enrollment 

(secondary) 

Bandwidth Internet Usage GDP per Capita Employment Rate 

Voter Turnout 1.000 

Telephone 

Subscription 

0.243 1.000 

School Enrollment 

(secondary) 

0.387 -0.097 1.000 

Bandwidth 0.161 0.187 -0.087 1.000 

Internet Usage 0.532 -0.011 0.392 0.309 1.000 

GDP per Capita 0.605 0.212 0.234 0.629 0.682 1.000 

Employment Rate 0.256 -0.084 0.144 0.100 0.735 0.442 1.000 
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Table 3: Correlation Matrix for Variables in the Quality of Social Support Model 

Variables Voter 

Turnout 

Telephone 

Subscription 

School 

Enrollment 

(secondary) 

Bandwidth Internet Usage GDP per Capita Employment Rate 

Quality of 

Social Support 

1.000 

Telephone 

Subscription 

0.141 1.000 

School Enrollment 

(secondary) 

0.313 -0.071 1.000 

Bandwidth 0.043 0.156 -0.052 1.000 

Internet Usage 0.648 0.069 0.353 0.286 1.000 

GDP per Capita 0.537 0.295 0.189 0.522 0.663 1.000 

Employment Rate 0.572 -0.028 0.104 0.094 0.747 0.443 1.000 
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My empirical work, using Stata statistical analysis software, consists of three regressions. Each 

regression applies different techniques to analyze my panel dataset and generate coefficients for 

each outcome variable, holding all else at constant level.  

For voter turnout, I start with an “OLS” regression, followed by a Breusch-Pagan Test. Given 

on the result of chi2(1) = 0.84 and Prob > chi2=0.3583, I fail to reject the null hypothesis which 

states that there is constant variance among the residuals. Since heteroscedasticity is not present in 

my regression results, it is safe to proceed to interpret the output of the regression.  

Despite the difficulty in data collection, an advantage of panel data is its ability to account for 

individual heterogeneity. Even though I believe that differences across 26 OECD nations have 

little influence on my outcome variables, I run a second and third regression to test that hypothesis. 

In the second regression, I run fixed effects using “xtreg” followed by “fe” in the code. To see if 

time fixed effects are needed, I also use the command “testparm” which gives a joint test to see if 

the results of all years are equal to 0. Since the Prob>F = 0.2764, which is far larger than 0.05, I 

fail, again, to reject the null that the coefficients for all years are jointly equal to zero. Therefore, 

in two cases, no time fixed effects are needed. Practical reasons to support the deletion of Fixed 

Effect models are two-fold. First, the number of observations in my analysis are too limited to hold 

a fixed effect regression. Second, when controlling for fixed effects analysis we assume that some 

individual characteristics within country may impact the dependent variable and the analysis must 

control for this bias. In this case, however, the relevant test indicates I do not need this control.  

The last regression is a “random fixed” analysis. To determine whether the differences across 

nations is random and has nothing to do with the model’s outcome variables, I use the Breusch-

Pagan Lagrange Multiplier (LM) Test. Test results show that Prob > chibar2 = 0.0000, which 

supports rejecting the null hypothesis that variance across 26 OECD countries is zero. In other 
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words, significant variation across countries may exist, and therefore, a random effects model may 

be more appropriate than a simple OLS regression.  

For my second outcome variable, Quality of Social Support, I run the exact same regressions 

and the conclusions are quite similar. Evidence shows that we can ignore fixed effects and among 

three regression techniques, random effects may work best. To control for heteroskedasticity, I also 

add the option ‘robust’ to each regression. For comparison, I include the results of all three 

regressions in the next section, but my primary focus is on the OLS and RE models. 
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VI. DISCUSSION 

 

The OLS and Random Effects Models 

    My analysis uses two measures of civic engagement, each of which is represented in a separate 

regression model, but with the same independent variables. First, I regress my independent 

variables on voter turnout, as measured by the percentage of eligible voters who cast a ballot in 

parliamentary or presidential elections in each of my 26 OECD countries. Then, I regress my 

independent variables on my second indicator of civic engagement: quality of social support, 

defined as the proportion of people responding “yes” to the (yes/no) question: “If you were in 

trouble, do you have relatives or friends you can count on to help you whenever you need them, 

or not?” For each outcome variables, I conduct the regression using OLS models, Fixed Effects 

models and Random Effects models. The empirical results of my regressions are reported in Table 

4 and Table 5.  

Table 4: OLS Diagnose Statistics for Dependent Variables  

 Voter Turnout Quality of Social Support 

Number of observations 128 168 

F-statistic 12.16 13.99 

Prob>F 0.0000 0.0000 

R-square 0.5601 0.5462 

Root Mean Square Deviation 7.9038 2.9745 

  

Table 4 shows the preliminary results of the OLS regression models. This table produces quite 

good results, since both the R-square and F-statistic are high. In the OLS model for Voter Turnout, 

the F statistics equals to 12.16 and Prob>F = 0.0000. This indicates that, overall, the model can 
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statistically predict voter turnout. To be more specific, the independent variable Voter Turnout 

explain 56.01% of the variability of the dependent variable since the R-square is 0.5601. Given 

my OLS model for quality of social support also produces statistically significant results, I can 

move on to discuss some of the meaningful implications in the coefficients. 

 In terms of the Random Effects models, we see the value of Prob > chi2 = 0.0000, which is 

much smaller than 0.05, and this shows that my RE models are also valid for analysis.  

Table 5 shows the results of all of my six regressions. To explain, columns 1 and 4 report the 

results of the simple OLS regressions. Columns 2 and 5 report the results of the fixed effects 

regressions, and columns 3 and 6 report the results of the random effects regressions. Since I 

controlled for the time effects in my models, the results also include time dummy variables for 

year 2012 to 2017.  However, my discussions will mainly focus on the regression results of two 

OLS models, two random effects models, and key independent variables and control variables. 

That said, the year dummy variables will not be discussed in this paper.    
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Table 5: Regression Results Table 

 Voter Turnout The Quality of Social Support 

 (1) (2) (3) (4) (5) (6) 

 OLS Model Fixed Effects 

Model 

Random Effects 

Model 

OLS Model Fixed Effects 

Model 

Random Effects 

Model 

Key Independent Variables:       

Telephone Subscriptions 0.143*** 0.00943 0.150** 0.0204 -0.0680 -0.0150 

 (0.0483) (0.265) (0.0696) (0.0153) (0.0727) (0.0323) 

School Enrollment (secondary) 0.0804* -0.0714 0.0479 0.0366*** -0.00243 0.0216 

 (0.0465) (0.171) (0.0946) (0.0125) (0.0355) (0.0273) 

Bandwidth -0.00284** -0.00647*** -0.00344*** -0.000760*** -0.000217*** -0.000187** 

 (0.00111) (0.000849) (0.000996) (0.000195) (6.75e-05) (9.24e-05) 

Internet Usage 0.395*** 0.176 0.393** 0.134*** 0.0378 0.106 

 (0.137) (0.542) (0.196) (0.0398) (0.145) (0.0809) 

Control Variables:       

GDP Per Capita 0.286*** -0.0865 0.292** 0.0486*** -0.0694** 0.00898 

 (0.0630) (0.129) (0.114) (0.0170) (0.0319) (0.0253) 

Employment Rate -0.418** 0.988 -0.357 0.139** 0.388* 0.236 

 (0.163) (0.787) (0.245) (0.0690) (0.216) (0.166) 

Year = 2012 -7.356** -6.910 -6.896 -0.0518 -0.390 -0.255 

 (3.121) (4.606) (4.386) (0.884) (0.356) (0.208) 

Year = 2013 -0.0440 0.479 -1.175 -1.439 -1.202* -1.471*** 

 (2.515) (3.098) (2.184) (0.923) (0.642) (0.527) 

Year = 2014 -1.209 0.195 -1.847 -1.513 -1.428* -1.763*** 

 (2.201) (4.186) (2.053) (0.931) (0.824) (0.531) 

Year = 2015 -0.116 -0.544 -0.434 -1.653* -2.175** -2.060*** 

 (2.466) (5.347) (2.816) (0.976) (0.962) (0.585) 

Year = 2016 -2.780 -3.628 -3.144 -0.775 -1.302 -1.192* 

 (2.818) (6.167) (3.318) (0.932) (0.976) (0.643) 

Year = 2017 -2.948 -3.350 -3.439 -1.089 -1.541 -1.584** 

 (2.893) (7.317) (3.547) (0.926) (1.129) (0.635) 

Constant 36.12*** 16.62 36.91** 66.43*** 73.11*** 68.09*** 

 (9.538) (81.48) (16.32) (3.414) (13.06) (7.803) 

Observations 128 128 128 168 168 168 

R-squared 0.560 0.214  0.546 0.185  

Note: 1) ***, **, * indicate statistical significance for each variable at 0.01,0.05, and 0.10 levels, respectively. 2) The dependent variable is listed at the top of each column.
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My Independent Variables 

Telephone Subscriptions 

The first of my variables representing digital inclusion is telephone subscriptions (per 100 

inhabitants). Table 5 indicates that telephone subscriptions has a statistically significant effect on 

voter turnout, but not on the quality of social support. The coefficients on telephone subscriptions 

are positive as expected in both the OLS and RE models, suggesting that access to the telephone 

positively influences the first aspect of civic engagement. All else equal, on average, a 1 percentage 

point increase in telephone subscription per 100 residents increases the proportion of voter turnout 

by 0.143 percentage points in the OLS regression, and 0.15 percentage points increase in the RE 

model. In contract, while the coefficient on telephone subscriptions predicts an increase in the 

quality of social support by 0.02 percentage points in the OLS model, it predicts a decrease in 

social support rate by 0.015 percentage points in the RE regression model. This may support the 

conclusion of significant variance across nations.  

     Previous studies have proved that telephones can influence voter’s mobilization. Based on field 

experiments, at least two aspects of phone calls will affect  a voter’s participation on voting 

activities: call quality (Gerber & Green, 2001, Mann & Klofstad, 2015) and tone of the caller 

(Nickerson, 2007). According to Nickerson (2007), calls delivered in a conversational tone will 

contribute significantly to voter enthusiasm, however, this effectiveness disappears when the 

speaker makes the call in a hasty and mechanical manner. 

School Enrollment 

Table 5 shows that having a secondary school education has statistically significant effects on 

both measures of civic engagement in the OLS models. Since school enrollment in this research is 
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a proxy measurement for basic digital knowledge and skills, the significant coefficient estimates 

suggest that having digital knowledge and skills is a strong predictor of whether an individual will 

cast his vote and/or feel satisfied with the community support he receives. In general, the secondary 

school enrollment rate is positively associated with both voter turnout and quality of social support, 

suggesting that being enrolled in secondary education increases the likelihood of engaging in civic 

activities. The OLS regressions indicate that a one percentage point increase in the secondary 

school enrollment rate produces an 0.08 percentage point increase in a nation’s voter turnout and 

a 0.04 percentage point increase in the quality of social support. This outcome is statistically 

significant, but the magnitudes are small. In the RE model, this significance is lost. 

     This positive relationship between secondary education enrollment and civic engagement could 

possibly be explained by the fact that secondary school education covers basic online searching 

and navigating skills necessary to participate in civics and activism. However, adopting secondary 

education enrollment, in general, leaves no way to estimate the extent of voter turnout influenced 

by different levels of digital skills. One way to address this limitation is to categorize people by 

years of school completed and create a group of dummy variables in the model for comparison. 

This would help determine whether more years of schooling can benefit civic engagement. 

Bandwidth 

The coefficients on bandwidth are small but significant in each model. However, the findings in 

Table 5 include an unexpected result; namely, the negative effects of bandwidth on both voter 

turnout and quality of social support. It is unclear why these results contradict my hypotheses.      

However, there may be a few considerations that account for these effects. For instance, negative 

effects of bandwidth on voter turnout could be an outcome of a “crowding-out of more informative 

TV consumption and increased entertainment consumption” (Falck & Heblich, 2014). Another 
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explanation has been proposed by Heblich (2016), who related the negative relationship to 

“information overload” or “less-focused political information.” It might also be the case that 

increased entertainment consumption generates a declining commitment to social support 

activities such as volunteering in the community. The time frame of my research may also be a 

complicating factor. In Italy, broadband Internet seemed to have a substantial negative effect on 

turnout in parliamentary elections between 1996 and 2008, but after 2008, the pattern reversed 

(Campante et al., 2018, p. 2). Since voting patterns may change over time, future research can 

examine the effect of bandwidth on civic engagement over a longer period than my study provides.  

Notably, the magnitude of coefficient for bandwidth is the smallest among all variables in my 

models. In my OLS models, holding all else constant, a one kbs increase in the bandwidth is 

associated with a 0.003 percentage point decrease in voter turnout and merely a 0.0008 percentage 

point decrease in quality of social support. My RE model produces similar results: indicating that 

a one kbs growth in internet quality is associated with a 0.003 percentage decrease in voter turnout 

and a 0.00019 decrease in quality of social support. As noted, higher internet broadband quality 

may lead to information overload and competition from alternative uses of time. If this were the 

case, the small magnitude of the coefficients might indicate that any negative influence of 

information overload or competition from alternative uses of time on civic engagement is not an 

important effect.  

Internet Usage 

    My final measure of digital inclusion is the proportion of individuals aged 16 to 71 using the 

Internet in last 12 months. While the positive and statistically significant effect of internet usage 

suggested by my regressions is in line with my expectation, the magnitude of the effect is 

surprising
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    The internet usage has the greatest impact on civic engagement overall: my OLS models indicate 

that a one percentage point increase in internet usage correlates with 0.395 and 0.134 percentage 

point growth in voter turnout and quality of social support, respectively. The magnitude of internet 

usage is reduced a bit in the RE regression model: a 0.393 percentage point increase in voter 

turnout and a 0.106 percentage point increase in quality of social support, and the coefficients on 

social support is not significant. But these results are still among the highest degrees of influence 

in all of my explanatory variables. 

These results can be explained by Tolbert and McNeal (2003), who concluded that the Internet 

provides information about candidates and elections, and thus it enlarges voters’ information base 

and stimulates an increased participation. Larson (2004)’s work can also explain the findings in 

this paper. He uses data from the 2004 presidential election in the United States to show the 

important role that the Internet plays in the growth of voting and donating to political campaigns. 

For quality of social support, the positive relationship could be the result of engaging with peers 

in virtual communities, which helps individuals gain a sense of social inclusion and belonging. 

 

Other Economic Controls 

As expected, the coefficients for my two control variables, GDP per capita and employment 

rate, are positive and statistically significant. Table 5 indicates that in the OLS model, holding all 

other variables constant, every additional 1,000 U.S. dollars added to GDP per capita is associated 

with a 0.286 percentage point increase in voter turnout and a 0.049 percentage increase in quality 

of social support for. In the RE regression, every additional $1,000 added to GDP per capita is 
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associated with a 0.286 percentage point increase in voter turnout. However, the effect of the 

employment rate, while positive, is not statistically significant. Future research could turn a linear 

regression model into a curvilinear one by including quadratic and cubic terms so that non-linear 

effects can be taken into consideration.  

One result that contradicts my initial expectation is the negative effect of employment rate on 

voter turnout. According to the OLS results, a one percentage point increase in employment rate 

is associated with a 0.418 percentage point decrease in voter turnout. This can be explained by 

Charles and Stephens (2013)’s work, which suggests that increased employment lowers people’s 

time spent on media and thereby decreases their exposure to political knowledge. They also find a 

positive relationship between local wages and turnout in presidential elections, which is in line 

with my regression results. 

 

Summary of the Regression Results 

In this section, I estimated the relationship between my two dependent variables, voter turnout 

and quality of social support, and my six independent variables using OLS and the Random Effects 

techniques. The models explain large portions of the changes in the two dependent variables and 

many of the explanatory variables have meaningful implications. For instance, I find a positive 

correlation between most of my key independent variables and the two dependent variables, which 

supports my hypothesis and the economic theory I used. However, since this is a multivariate 

regression model, the signs for many coefficients are different from what they would be in a 

univariate regression. Figures A1 to A8 in the appendix give us an overview of how the coefficients 
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on key digital inclusion variables would look like in separate univariate regression analysis. In 

addition, some results were different from what I had anticipated; for example, the inverse 

relationship between bandwidth and civic engagement. Overall, however, the p-values indicate 

that most of the results strongly support my major hypotheses.   
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VII. CONCLUSION 

 

In this paper, I examined theoretical and empirical research on the effects of digital inclusion 

on the rate of civic engagement in 26 OECD countries. To accomplish this, I collected, organized, 

and harmonized data spanning the period 2009 to 2018 for two dependent variables, six 

independent variables, and two control variables. My analysis employed OLS models and Random 

Effects models, both of which produce good results for further discussion. I determined that there 

is a positive correlation between three of my key independent variables (Telephone Subscirption, 

School Enrollment, Internet Usage) and civic engagement. Nevertheless, my results also indicate 

an inverse relationship between bandwidth and civic engagement. Keeping these results in mind, 

I offer the following policy recommendations related to the four dimensions of digital inclusion 

discussed in the research. 

 

Digital Infrastructure 

Digital infrastructure makes up essential physical services to support a nation’s information 

technology capabilities. It serves as an indispensable engine in ensuring the quality of citizens’ 

lives and the functioning of a society. As shown in section VI, digital infrastructure represented 

by Telephone Subscriptions is significantly related to a voter turnout increases in the 26 OECD 

nations. Key elements of digital infrastructure include but are not limited to the Internet, fixed 

broadband capacity, communication satellites, cellular networks, and data centers.  

In reality, numerous barriers were expected to impair the construction of ICT infrastructure: 
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outdated regulatory policies, a lack of public funding, and the public’s fears about the security of 

personal information (Atkinson et al., 2016) are three major threats. Keeping these barriers in 

mind, a reform of outdated telecommunication regulation law should be established to ensure a 

favorable legal environment. Meanwhile, an increase in public investment in digital 

infrastructure should be warranted. Effective mobilization on business sponsorship and financial 

planning are necessary at this stage if the public funding is constrained. Last but not the least, 

securing infrastructure is crucial for both the public and the private sector. Strong collaboration is 

necessary across authorities, industries, and communities in order to ensure information 

transparency and reduce cybersecurity risks. 

 

Knowledge and Skills 

Basic digital knowledge and skills is another important element to ensure a healthy digital 

service sector. Given their positive relationship with both voter turnout and quality of social 

support, it is safe to say that basic ICT skills contribute to residents’ political and civic lives. 

From as early as 2012, after a Comprehensive Skills Strategy was developed by the OECD, 

educational reforms ensuring all students leave compulsory education with good levels of 

foundational digital skills have been instituted in many OECD countries (Jane, 2015). Sweden, 

for instance, has integrated education for utilizing ICT into its curriculum. However, most of the 

other OECD nations still turn away from policies that promote digital literacy and inclusion for 

groups of the population who may be left behind.  

Given these facts, policies related to ICT skill enhancing should focus on the differences 

among specific socio-demographic groups and citizens who are not familiar with digital 
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technologies regardless of age, gender, and participation in the workforce. This means that 

instead of simply incorporating ICT education into school curriculums, special attention should 

be given to training activities and/or workshops designed for digitally excluded groups such as 

the homeless, senior citizens and people left in deprived neighborhoods in an effort to increase 

their civic engagement. 

 

Quality 

Even though my regression results suggest that the quality of digital infrastructure can be 

negatively associated with civic engagement, nobody would oppose investment in high-quality 

digital infrastructure. In fact, building resilient infrastructure was recognized as one of the major 

goals of the 2030 Agenda for Sustainable Development (The United Nations, 2015). More 

importantly, since the pandemic has reshaped the way we think, interact, and participate in civic 

activities, development of a high-quality ICT infrastructure has been a key objective more than 

ever.  

A high-grade Internet is the key to ensuring a connected and inclusive society during the 

pandemic. Despite the high initial cost, high-quality ICT infrastructure is expected to last for a 

long time. Governments now shoulder the responsibility to provide an economically efficient, 

sustainable, and resilient ICT infrastructure. This requires government to participate in the whole 

process of project implementation, from the procurement of ICT infrastructure, to maintenance 

and renewal operations. 
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Adoption 

Digital infrastructure, skills to command digital tools, and high-quality of digital services all 

contribute to a digital inclusive environment, but none of these by themselves will be sufficient 

to ensure a digitally inclusive society. The final piece of puzzle is the public’s willingness and 

confidence in embracing a digital era. This suggests that digital inclusion policies should focus 

on at least three facts at once. First, affordable and available devices such as free services can be 

provided at municipal or county libraries. Second, governments must consider the strengths and 

opportunities that ICTs can bring to individuals’ lives and then demonstrate to people how it can 

shape and facilitate their social and economic well-being. As opposed to simply seeing the public 

as individuals, government must examine the role social networks play in people’s engagement 

with ICTs. Overall, creating a community support network to assist with learning how to use new 

technology is a promising way to stimulate interest among those who are not currently engaged. 

 

Limitations 

My research has several limitations. First, there are potential problems in my dataset. As I have 

noted, the time span I consider could affect the sign of key variables such as Bandwidth, thus 

biasing the results of my regressions. With a constrained time-series, I am unable to measure 

change over longer time periods. This argues for follow up research to study longer time periods. 

Additionally, given this study’s focus on civic engagement in a global setting, the number of 

countries included in my analysis is likely to be an issue. For instance, including data on the other 

11 OECD countries might have produced different results. 
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My selection of variables could also produce biases since a single variable under each aspect 

of digital inclusion cannot precisely measure the concept. To be specific, digital infrastructure 

consists of several important parts and discussing only one dimension telephone communication 

could have influenced my model estimates.  

 

Conclusion 

In conclusion, the findings of this paper stress the importance of the development of digital 

infrastructure and the adoption of digital devices. Thus, I recommend policies to create a 

favorable legal environment and a safe digital services sector. In addition, enhancing the public’s 

willingness and confidence in embracing digital devices and services could also be essential as 

we move into a post-pandemic era. 
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APPENDIX: SUPPLEMENTAL TABLES AND FIGURES 

Table A 1: Variable Description 

Variable Role Source Link Description Time Span 

Telephone 

Subscriptions 

 

Independent International Telecommunication 

Union (ITU) World 

Telecommunication/ICT Indicators 

Database 

https://tcdata360.worldbank.org/indicator

s/IT.MLT.MAIN.P2?country=AUS&indi

cator=1744&viz=line_chart&years=1960,

2018 

Fixed Telephone Subscriptions 

(per 100 inhabitants） 

2009-2018 

School 

Enrollment 

(secondary) 

Independent World Development Indicators 

 (The World Bank Database) 

https://data.worldbank.org/indicator/SE.S

EC.ENRR?end=2018&most_recent_year

_desc=false&start=1970 

Gross School Enrollment Ratio 

(secondary) 

2009-2018 

Bandwidth Independent World Economic Forum Global 

Competitiveness Index (kbs per user) 

https://tcdata360.worldbank.org/indicator

s/h69acf007?country=BRA&indicator=59

3&viz=line_chart&years=2011,2017 

Bandwidth per Internet User (Kbs) 2009-2018 

Internet Usage Independent OECD (2020), "ICT Access and Usage 

by Households and Individuals", 

OECD Telecommunications and 

Internet Statistics (database) 

https://stats.oecd.org/Index.aspx?DataSet

Code=ICT_HH2# 

Individuals Using the Internet 

(last 12 months, individuals aged 16 -71, 

unit: percentage) 

2009-2018 

Voter Turnout Dependent International Institute for Democracy 

and Electoral Assistance (Voter 

Turnout Database) 

https://www.idea.int/data-tools/vt-

advanced-

search?country=cworld&question=&coun

try=cworld&question= 

Voter Turnout (Percentage) refers to the 

elections (parliamentary or presidential) 

that have attracted the largest number of 

voters in each country. 

2009-2018 

Social Support Dependent OECD calculations based on the 

Gallup World Poll (Database) 

https://stats.oecd.org/ 

 

The proportion of people responding 

“yes” to the (yes/no) question: “If you 

were in trouble, do you have relatives or 

friends you can count on to help you 

whenever you need them, or not?” 

2009-2018 

GDP per capita Control World Bank Open Data Source https://data.worldbank.org GDP per capita (current US$) 2009-2018 

Employment 

Rate 

Control World Bank Open Data Source https://data.worldbank.org Employment to population ratio, 15+, 

total (%) 

2009-2018 

https://tcdata360.worldbank.org/indicators/IT.MLT.MAIN.P2?country=AUS&indicator=1744&viz=line_chart&years=1960,2018
https://tcdata360.worldbank.org/indicators/IT.MLT.MAIN.P2?country=AUS&indicator=1744&viz=line_chart&years=1960,2018
https://tcdata360.worldbank.org/indicators/IT.MLT.MAIN.P2?country=AUS&indicator=1744&viz=line_chart&years=1960,2018
https://tcdata360.worldbank.org/indicators/IT.MLT.MAIN.P2?country=AUS&indicator=1744&viz=line_chart&years=1960,2018
https://data.worldbank.org/indicator/SE.SEC.ENRR?end=2018&most_recent_year_desc=false&start=1970
https://data.worldbank.org/indicator/SE.SEC.ENRR?end=2018&most_recent_year_desc=false&start=1970
https://data.worldbank.org/indicator/SE.SEC.ENRR?end=2018&most_recent_year_desc=false&start=1970
https://tcdata360.worldbank.org/indicators/h69acf007?country=BRA&indicator=593&viz=line_chart&years=2011,2017
https://tcdata360.worldbank.org/indicators/h69acf007?country=BRA&indicator=593&viz=line_chart&years=2011,2017
https://tcdata360.worldbank.org/indicators/h69acf007?country=BRA&indicator=593&viz=line_chart&years=2011,2017
https://stats.oecd.org/Index.aspx?DataSetCode=ICT_HH2
https://stats.oecd.org/Index.aspx?DataSetCode=ICT_HH2
https://www.idea.int/data-tools/vt-advanced-search?country=cworld&question=&country=cworld&question=
https://www.idea.int/data-tools/vt-advanced-search?country=cworld&question=&country=cworld&question=
https://www.idea.int/data-tools/vt-advanced-search?country=cworld&question=&country=cworld&question=
https://www.idea.int/data-tools/vt-advanced-search?country=cworld&question=&country=cworld&question=
https://stats.oecd.org/
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Figure A 1: Relationship between Telephone Subscription and Voter Turnout 

 

Figure A 2: Relationship between Telephone Subscription and Social Support 
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Figure A 3: Relationship between School Enrollment (Secondary) and Voter Turnout 

 

Figure A 4: Relationship between School Enrollment (Secondary) and Social Support 
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Figure A 5: Relationship between Bandwidth and Voter Turnout 

 

Figure A 6: Relationship between Bandwidth and Social Support 
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Figure A 7: Relationship between Internet Usage and Voter Turnout 

 

Figure A 8: Relationship between Internet Usage and Social Support 
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