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Abstract

The term ‘digital divide’ pertains to the disparity between those with access to digital
technologies and those without, encompassing individuals, households and businesses.
Initially viewed as a simple dichotomy, the understanding of the digital divide has since
evolved into a multidimensional framework, emphasising the importance of meaningful
connectivity. This involves consistent and uninterrupted internet access, access to suitable
devices, sufficient data, and affordable connections. The digital divide is further categorised
into three levels. The first level concerns physical access to digital infrastructure,
encompassing access to computers, the internet, and mobile phones. The second level relates
to the effective use of digital technologies, including digital literacy and skills. The third level
pertains to using digital technologies to engage in economic, social and political activities.
The study described in this chapter was conducted to investigate the micro and macro drivers
of the digital divide in the context of South Africa, employing a concurrent mixed-method
approach. The micro-level findings indicate that age, geographic location and population
group are significant socio-economic factors driving the first level of the digital divide.
Additionally, economic activity, population group and education level influence the second
level of the digital divide. Qualitative interviews revealed three themes contributing to the
digital divide's macro drivers, including the affordability of internet access and ICT devices,
the availability of infrastructure such as fibre and network connectivity, and the impact of
electricity challenges on internet stability. By utilising mixed methods, this study provides
valuable insights into the micro and macro drivers of the digital divide, making important

empirical and methodological contributions to this area of research.
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Introduction

The proliferation of digital technologies has exacerbated the long-standing digital divide
issue, which has become a widely recognised problem. The COVID-19 pandemic and the
increasing reliance on digital technologies for communication, transactions and work have
brought the issue to the fore. The literature on the digital divide has evolved from a binary
perspective to a multidimensional one, as highlighted by Gong (2020). This shift focuses on
meaningful connectivity, including regular and uninterrupted internet access, suitable
devices, sufficient data, and affordable connections. (It is important to note that the terms
‘digital divide’, ‘digital disparity’ and ‘digital exclusion’ are often used interchangeably in
the literature.). Over the years, numerous studies have explored the digital divide issue,
encompassing various factors such as access, skills, usage and outcomes. This body of work
highlights the disparities between privileged and underprivileged groups regarding digital
technology access and usage. Those with access to the internet, mobile phones and computers
tend to have better and more frequently used skills, leading to quantifiable outcomes and
offline benefits, compared to those who do not have access. A common theme in the
literature on the digital divide is the different levels associated with it, namely the first,

second and third levels of the digital divide.

Gillwald (2017) asserted that there is a digital divide in South Africa, with inequalities
reflecting the country's societal and economic challenges. She emphasises the divide between
those with and without access to services and the means to utilise them effectively.
According to Research ICT Africa (RIA), 73% of South Africans with internet access use it
for social media (44%), education material (30%), and job-related activities (26%) (Gillwald
et al., 2018). These findings align with data from the South African General Household
Survey, which showed that urban areas and metros have more internet users than rural areas
(StatsSA, 2018). A recent ICASA (2023) report indicates a decline of 12.86% in mobile
phone data subscriptions in South Africa between 2018 and 2022. While Stats SA provides
data on internet access, further empirical data is needed to examine the use and skills of

South Africans regarding digital technologies.

Various factors —including spectrum, regulation, and the cost of data —influence access to the
Internet in South Africa. Despite government initiatives to address the issue, the gap between
those with and without internet access continues to widen (Gillwald et al., 2018). South

Africa faces a triple threat of poverty, unemployment and inequality. This study reframes the
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triple threat by adding the digital divide as a form of inequality, given that access to and use
of digital technologies have become essential to life, livelihoods, transactions and socialising.
If left unattended, it could further perpetuate the levels of inequality. Secondly, South Africa
has a dual economy, which further adds to the complexity of the digital divide. Thirdly, in
South Africa, gross national income is linked to internet access, and mobile phone
penetration exacerbates the divide between the rich and the poor due to high inflation rates
and unemployment. According to ICASA (2023), there has been a 2.2% decrease in mobile
cellular data usage over the past seven years (2015-2021), reflecting a 46% reduction in

users.

Dimensions of the digital divide

The literature on the digital divide typically acknowledges its multidimensional nature. Some
scholars suggest four dimensions: access, skills, economic opportunities and democratic
inequality (Mossberger et al., 2003). Others propose a different framework with three
dimensions: access, usage and tangible outcomes (Ferro et al., 2011). The study in this

chapter focuses on three dimensions, as displayed in Table 1 below.

Table 1: Dimensions of the digital divide

Dimension Description Source
Internet and mobile phone Montagnier & Wirthmann
First-level digital
o access (2011); Van Deursen & Van
divide
Access to ICT devices Dijk (2019);
Second-level digital Van Deursen et al. (2014);
Internet usage and skills
divide Hilbert (2016)
Van Deursen & Helsper
(2018); Helsper & Van
Third-level digital Benefits of internet access
Deursen (2015; Van Deursen
divide and usage
et al. (2014); Van Deursen &
Van Dijk (2014)

The first level of the digital divide
The first level of the digital divide relates to physical access to digital infrastructure, which

includes access to computers, the Internet, and mobile phones. The focus is on access to these



devices in various locations, such as schools, workplaces, homes and public places.
Understanding the first-level digital divide requires considering these contextual factors.
Developed countries have a much higher internet access rate than developing and less
developed countries, highlighting the economic aspect of the digital divide. Better
infrastructure and economic development are crucial for bridging the gap. Even though
global internet access has improved, regional disparities persist; Africa has lower internet
penetration due to barriers such as lack of digital experience and infrastructure. Van Dijk and
Hacker (2003) identified these barriers, and studies suggest that political will is necessary for
infrastructure implementation. It is critical that governments develop policies to foster
internet access and infrastructure. Despite exponential growth in ICT uptake per 100
inhabitants, the African region must catch up in ICT product uptake, given the global decline

in fixed-line telephone subscriptions.

Van Deursen and Helsper (2018) posited that the availability of internet access is crucial for
social inclusion, as those needing it risk being left behind. Despite advancements in internet
and information technology access, the disparity between those with and without access
remains significant in developed countries as well as underdeveloped countries such as South
Africa. The issue of access is a multifaceted phenomenon. Hilbert (2016) posited that a
deficiency in broadband access significantly contributes to the first level of the digital divide.
In South Africa, internet access remains a challenge, with only an estimated 58% of the
population having access. The introduction of fibre in urban areas and the expected 5G

technology further compound the problem, perpetuating the digital divide in the country.

The second level of the digital divide

The second level focuses on skills and usage. The research often examines both aspects of the
digital divide, sometimes individually. Hargittai (2003) defined skills as the ability to use
new technologies effectively, and stated that four factors — technical proficiency, autonomy
of use, social support and network, and experience — determine one's skill level in internet
use. Hargittai (2002) suggested that the digital divide should not only focus on online activity
but also extend to associated skills. Hilbert (2016) built on this idea, arguing that the second
dimension of the digital divide is linked to various cultural, demographic and social factors
that cause differential usage patterns. He suggested examining different usage patterns, such
as bandwidth usage, when assessing internet use. Studies have shown that digital bandwidth

inequality is strongly associated with income inequality, contributing to the digital divide.



Research on second-level digital inequality suggests that providing universal internet access
does not guarantee digital inclusion. Skill differences exist among mobile phone internet

users.

The third level of the digital divide

The third level pertains to the disparities in the benefits of internet use among individuals
with similar usage patterns and access to ICTs and internet infrastructure. This level, as
defined by Helsper and Van Deursen (2015), refers to the gaps in an individual's ability to
translate their internet access into favourable offline outcomes. This definition includes the
activities and benefits associated with IT products (Van Deursen, 2014). Studies have
suggested that four main factors drive the tangible outcomes of internet use: economic,
social, cultural, and personal benefits (Helsper & Van Deursen, 2015). However, only some
of the existing studies have investigated the third level of the digital divide, which assesses
the offline benefits of internet use, largely due to the difficulty of measuring it (Van Deursen
& Helsper, 2018). A recent study on a Nigerian population found that frequent internet use is
strongly associated with personal development, and social and business activities, which can
lead to personal development (Ogbo et al., 2021). While scholars have highlighted the
challenges of assessing this dimension quantitatively, they have advocated for more
qualitative studies. It is crucial to note that the third level of the digital divide perpetuates the
binary view of research, where benefits are viewed in a binary manner: those who benefit and
those who do not. Although numerous studies have been conducted on the digital divide,
most research focuses on the first level (DiMaggio et al., 2004; Selwyn, 2004; Van Dijk,
2005) and second level (Blank, 2017; Hargittai, 2002; Kalmus et al., 2013; Min, 2010).
However, there has been growing interest and a growing body of literature on the third
dimension of the digital divide (Stern et al., 2009; Helsper & Van Deursen, 2015; Van
Deursen, 2014; Van Dijk, 2005).

Micro drivers of the digital divide

Salajan et al. (2010) suggested a multi-perspective approach encompassing institutional,
structural and demographic factors. The digital divide has macro and micro drivers, with
policy and infrastructure affecting the macro level and individual factors influencing the
micro level. For the study in this chapter, the following socio-economic factors driving the
digital divide were investigated: age, gender, education and geographic location. The

literature on age and gender disparities in the digital divide presents inconsistent findings.



While certain studies indicate that women are less likely to access and utilise ITC products
due to gender-based societal dynamics, others have uncovered disparities in internet usage
between men and women in regions such as Latin America and Jordan. Access to digital and
information technologies can empower women and promote gender equity in Iran (Shirazi,
2012). Viollaz and Winkler's (2021) study found that women who utilise digital technologies
are more likely to participate in the labour force than those who do not, regardless of their
level of education or social standing. However, family and marital status appear to negatively
impact women's adoption and use of the internet in some countries, as demonstrated by Al-
Saggaf et al.'s (2017) study among Iranian women. Moreover, that study revealed that higher

education and income levels in women increase their probability of using the Internet weekly.

Research has consistently demonstrated that several variables — including ethnicity, age,
geography and gender — contribute to the digital divide. In this context, age is a particularly
significant factor, as younger individuals are more proficient at using digital technologies
than their older counterparts. Numerous studies have highlighted the challenges older
individuals face in accessing and utilising the internet. As a result, they often have a less
prominent online presence and engage in internet activities and on social network sites less
frequently than younger individuals (Haight et al., 2014; Van Deursen & Van Dijk, 2019).
Previous studies have indicated that certain individuals, specifically those belonging to ethnic
minorities and those residing in rural areas, enjoy limited access to and utilisation of the
internet (Dupagne & Salwen, 2005; Mesch & Talmud, 2011; Yoon et al., 2020). Moreover,
research conducted during the pandemic revealed that children in black households
experienced poor and unreliable internet connectivity for remote learning. In contrast, those
in white households had a more stable connection (Francis & Weller, 2022). Rural residents
are also less inclined to adopt digital technologies than their urban counterparts, due to the

scarcity of infrastructure and resources in rural areas.

According to the research, individuals with higher levels of education tend to utilise the
internet more frequently, and tertiary education has been positively associated with increased
internet usage (Szeles, 2018; Vérallyai et al., 2015). Van Deursen (2014) asserted that
individuals with lower levels of education often use the internet for leisure activities, such as
social media and gaming, while those with higher levels of education tend to use it for
personal and professional development. Furthermore, individuals with lower levels of

education are less likely to benefit economically from being online, such as through e-



commerce (Van Deursen & Van Dijk, 2014). On the other hand, higher education is
associated with a greater likelihood of using laptops, smartphones, tablets and smart
televisions (Van Deursen & Van Dijk, 2019). Lower-income individuals are less likely to
have access to computers, the internet and mobile phones than their higher-income
counterparts (Varallyai et al., 2015). However, high-income individuals are more likely to
benefit from internet usage (Van Deursen and Van Dijk, 2019). The digital divide is an
inherent aspect of technological progress, and it is essential to understand income and digital
disparities. Income plays a significant role in the early diffusion of mobile phones in
developing countries and is a potential driver of the digital divide. As shown by the studies
above, socio-economic factors influence the adoption and use of digital technologies at the
individual level. The study in this chapter aimed to contribute to the existing knowledge on

the digital divide by analysing micro and macro drivers in the South African context.

Resources Appropriation Theory

The digital divide can be attributed to unequal distribution and acquisition of resources, as
Van Dijk noted (2005). Access to information and communication technology (ICT) products
benefits those who appropriate them swiftly, while those who do not face greater
disadvantages. Unequal access to these technologies results in greater advantages for
individuals who are ahead in society. Van Dijk (2005) also argued that categorical
inequalities, such as gender and age, contribute to the uneven distribution of resources. This
study uses Van Dijk's (2005) theoretical framework and posits that personal and positional
categories are crucial to understanding the digital divide. Personal categories include age,
gender, sex, race, cognitive level and personality type, while positional categories include
labour, household, nationality and educational attainment. This study examined age, gender,
sex and race as personal categories, and educational level and economic status as positional

categories.

According to Van Dijk (2005), personal and positional categories do not directly result in
access to new technologies. Rather, the distribution of resources, such as time, material, and
mental, social and cultural resources, contributes to unequal access. These resources also
include individual attitudes, technical capabilities, and access to digital tools. Access refers to
the availability of technologies, while skills are essential for effective usage. The author
identified three distribution mechanisms: social exclusion, exploitation, and control. The

current study focuses on the second level of the digital divide, which relates to the usage of



the internet and mobile phones. However, the other aspect of this level, which involves skills,
still needs further investigation. Participation in society involves using digital technologies to
benefit individuals and contribute to their well-being. This concept is linked to the third level
of the digital divide, which focuses on the outcomes of being online. However, the theory has
limitations in terms of fully explaining the cognitive and behavioural attributes that lead to
internet usage. It only considers limited personal and positional categories and lacks a
thorough examination of resource availability. The table below outlines the connection
between the digital divide dimensions and the Resources Appropriation Theory (RAT)

principles, which were applied in the study in this chapter.

Table 2: RAT and levels of the digital divide
RAT Drivers

Personal and positional resources and mechanism of ‘ _
o Micro drivers
distribution

Access to ICT infrastructure Macro drivers

Based on the theory presented above, the following was hypothesised:
e Hyl: There is a relationship between the socio-economic factors and internet access
(first-level digital divide).
e H2: There is a relationship between socio-economic factors and internet usage

(second-level digital divide).

Methodology

Research approach

The study used a concurrent mixed-method design involving two data collection methods
(Creswell & Clark, 2017). This design does not have a clear beginning or end, as data
collection occurs concurrently. Quantitative data was gathered through online and paper-
based surveys. At the same time, qualitative interviews were conducted to delve into aspects
of the digital divide and social cohesion that could not be adequately addressed through

quantitative methods, providing a more comprehensive understanding of the issues.

Study setting, sample and participants



A concurrent mixed-method approach employing online and paper-based surveys and in-
depth interviews necessitates non-probability sampling methods. Non-probability sampling is
a method that selects accessible and available participants rather than attempting to generalise
results. This differs from probability sampling, which involves randomisation and is a non-
judgmental and unbiased sampling frame in which all population members are equally likely
to be selected. Probability sampling is commonly used in quantitative studies because of the
randomisation necessary for large samples. This study employed purposive and snowballing
sampling techniques to distribute the survey. Snowballing sampling was used to distribute the
survey through social media platforms and the University of the Witwatersrand (Wits)
student community. Convenience sampling was used to collect paper-based data.
Snowballing sampling was also utilised by giving paper-based surveys to respondents. This
approach was used to adhere to COVID-19 regulations, as the country was subject to
lockdown-level regulations at the time of data collection. Most participants were 18-24 years
old (46%), followed by 25-34 (26%), 45-54 (8%), and 55 and above (3%). Regarding gender,
the study comprised 58% females and 40% males, with 1% identifying as non-binary or third
gender and 1% preferring not to say. Four population groups were sampled, with 78%
identifying as African black, 11% as white, 7% as Asian/Indian, and 4% as coloured. This is
in line with South Africa's population dynamics. Most participants were from sub-urban
formal areas (71%), followed by sub-urban informal areas (22%) and rural areas (7%). In
terms of education, the majority (46%) had a matric or high school qualification, followed by
postgraduate (27%) and undergraduate (18%). A small number (0.8%) had primary
schooling, 2% had no schooling, and 6% preferred not to say. Students comprised the largest
sample proportion, accounting for 45% of the respondents. Full-time workers were the next-
largest group, making up 29% of the sample, while part-time workers accounted for 9%.
Unemployed respondents and those who are retired or ‘other’ constituted only 2% and 1% of
the sample respectively. Most respondents had monthly personal income of R1 000-2 000,
though 22.7% earned R26 000 or more. However, a substantial proportion (12.9%) reported
no personal income, while 8.9% had income of R3 500-7 500. Additionally, 7.6% of
respondents had income of R2 000-3 500, 6.8% had income of R7 500-15 000, and 6.2% had
income of R15 000-25 000.

Data analysis and interpretation
The study in this chapter used regression analysis for the analysis of the quantitative data, and

thematic analysis for the analysis of the interviews. Regression analysis is a statistical method
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for predicting an outcome variable based on one or multiple predictor variables. Regression
analysis was used to examine the connection between the digital divide and socio-economic
factors (Field, 2013, p. 198). Additionally, logistic regression was applied to evaluate the first
level of the digital divide and its corresponding socio-economic drivers. Logistic regression is
a mathematical modelling approach that can establish the relationship between multiple
independent variables and a binary dependent variable (Kleinbaum & Klein, 2002, p. 5); it
was employed to assess the first and second levels of the digital divide, as the survey
questions about these variables were dichotomous. Inductive thematic analysis was used on

the qualitative interviews.

Ethical considerations

The University of the Witwatersrand Human Research Ethics Committee (HREC) supplied
the ethics clearance for this study. Participants in each phase received participant information
outlining the purpose of the study. The participant information sheet form was also used to
confirm informed consent and voluntary participation with no consequences for the
participation of the subjects. The survey was anonymous; no personal information was

collected. Pseudonyms were used for qualitative interviews.

Results and discussion

The first level of the digital divide (internet access)

The first-level digital divide data analysis involved utilising direct logistic regression to
explore the impact of various socio-economic factors on internet access. The model
incorporated six independent variables: age, gender, population group, geographic location,
education level and economic activity. The complete model, encompassing all predictors, was
statistically significant, as indicated by an X2 value of 120.9 (6, N=834) = <.001, signifying
its ability to differentiate between respondents with and without internet access effectively.
The model's explanatory power varied from 13.2% (Cox and Snell R square) to 39%
(Nagelkerke R square) in predicting internet access, with a 95.1% correct classification rate.
According to Table 3, only two independent variables, namely age and education level,
uniquely and significantly contributed to the model, with the strongest odds ratios recorded at

1.66 and 1.60 respectively.

Table 3: Internet access
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95% C.1.for
Exp(B | EXP(B)
B S.E. Wald df | Sig. p
) Lowe
Upper
r

Age 504 135 13.867 |1 .000 1.66 1.269 | 2.157
Gender -.457 360 1.613 1 204 | .63 313 1.282
Population

-.124 341 131 1 J17 | .88 453 1.726
Group
Geographic

469 195 5.782 1 016 1.60 1.091 |2.341
Location
Education

-1.090 | .233 21.888 |1 .000 | .37 213 531
Level
Economic

o -.182 136 1.802 1 179 | .83 .638 1.088

Activity
Constant -.296 1.467 .041 1 840 | .74
-2 Log likelihood =231.476, Cox & Snell R Square = .132, Nagelkerke R Square =.390

The data above suggests a strong positive correlation between the first-level digital divide
and both age (p<.000) and education (p<.000). These findings support previous research on
the digital gap across age groups (Abu-Shanab & Al-Jamal, 2015; Wang et al., 2023). The
study reveals that higher levels of education are linked to increased internet usage, which is in
line with Szeles’ (2018) conclusions. Furthermore, the study indicates a positive relationship
between age and internet access, mirroring Tsetsi and Rains’ (2017) findings on the internet
reliance of younger generations. In contrast, there was no significant correlation found
between internet access and economic activity (p<.179), geographic location (p<.016),
population group (p<.717), or gender (p<.204). Despite this, research shows that women are
more likely to face digital exclusion than men (Kalmus et al., 2013; Mesch &Talmud, 2011).
For instance, Abu-Shanab and Al-Jamal (2015) discovered a lack of support for internet
access for women among men in Jordan, particularly in wealthier populations. Nevertheless,
other studies suggest that embracing digital technology can enhance women's participation in
the labour force (Viollaz & Winkler, 2021; Al-Saggaf et al., 2017). While the impact of
population groups on internet access is not substantial, it is worth noting that ethnic

minorities have been associated with the digital divide (Mesch & Talmud, 2011). For
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instance, Kaila (2023) found that poorer ethnic minorities have lower rates of mobile phone
and internet usage than other ethnic groups, which explains the persistence of the digital

divide amid existing social and economic disparities.

The study revealed that geographic location is not a factor in determining internet access
(p<.016), which contradicts previous research in Nigeria by Adeleke (2021) that found
disparities in levels of internet access between different states, based on geographical
distribution. Urban residents generally tend to have greater access to digital technologies than
those in rural areas, a pattern observed in developed countries such as the United States
(Vogels, 2021; Perrin, 2019). However, some studies have indicated no differences in internet
access between rural and urban areas (Haight et al., 2014; Lembani et al., 2020).
Additionally, the study found no correlation between economic activity and internet access.
Low income is linked to lower access to computers, the internet and mobile phones
(Varallyai et al., 2015). The likelihood of a high-income household having access to a
computer and the internet is higher than that of a low-income household (Montagnier &
Wirthmann, 2011; Kalmus et al., 2013). The research also indicated that only 68% of low-
income earners or fewer are able to access a computer and the internet at home (Varallyai et

al., 2015).

Micro drivers: second-level digital divide (internet use)

The current study aimed to examine the influence of socioeconomic factors on internet usage.
It was hypothesised that a correlation exists between socioeconomic status and internet use.
The results show that the overall model is significant, with an F-value of 62.085 and a p-
value of less than 0.000, indicating the rejection of the null hypothesis at a 5% significance
level, suggesting a relationship. The model's R-square value of 0.306 indicates that it
accounts for 30.6% of the variation in the data. However, the adjusted R-square value of
0.301 suggests a less than 40% explanation of the variation, indicating a poor fit. In cases of
high precision, the R-square value may still be useful. At the same time, other measures (such
as the coefficient parameter) may be more appropriate for analysing unpredictable socio-

economic data, as illustrated in Table 4 below.

Table 4: Internet use coefficients
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Sum of df Mean F Sig.
Squares Square
Regression 814.197 6 135.700 62.085 .000°
Residual 1849.116 846 2.186
Total 2663.313 852

Table 5: Internet use regression

Unstandardised | Standardised | t Sig. | Collinearity
Coefficients Coefficients Statistics
B Std. Beta Tolerance | VIF
Error
(Constant) 1.783 | .363 4911 |.000
Age .049 | .049 .031 985 325 | .835 1.198
Gender 123 ]1.091 .039 1.349 | .178 | .962 1.040
Population group 227 | .060 A13 3.803 |.000 | .934 1.071
Geographic -.502 |.052 -.332 -9.711 | .000 | .700 1.429
location
Education level 232 | .069 127 3.362 | .001 | .574 1.743
Economic activity | .274 | .047 197 5.781 |.000 | .704 1.421

The parameter estimates presented in Table 5 were analysed, focusing on the main effects of
age, gender, population group, geographic location, education level and economic activity.
The estimated slope for the population group was 0.227 and was statistically significant (t846
=3.803, p <0.000), indicating disparities in internet usage among different population
groups. Similarly, the estimated slope for geographic location was -0.502 and demonstrated
statistical significance (t846 =-9.711, p < 0.000), suggesting an impact of geographic
location on internet use. The estimated slope for education level was 0.232 and was
statistically significant (t846 = 5.781, p < 0.000), suggesting that higher education levels are
associated with increased internet usage. Previous research has supported this finding,
indicating that education level is a significant factor in technology adoption and utilisation
(Varallyai et al., 2015). However, it is worth noting that one study found that education level

did not significantly impact internet access (Ahmed et al., 2015).
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The estimated slope for economic activity was 0.274 and was also significant (t846 = 5.781,
p < 0.000), suggesting that an increase in economic activity results in an increase in internet
use. However, the estimated slope for age was 0.049 and was insignificant (t846 = 0.985, p <
0.325), indicating that age does not affect internet use. The same holds for gender, as there is
no geographic effect. Furthermore, there is no multicollinearity in the data, as the condition
index is low (<30) and the variance inflation factor is low (VIF<10). These findings did not
identify gender- or age-related effects on internet usage; however, previous studies have
suggested that in fact, gender can influence internet usage. For instance, Gray et al. (2017)
revealed notable variations in internet usage between men and women, which aligns with the
findings of Abu-Shanab and Al-Jamal (2015), who reported that men in Jordan were more
likely to use the internet than women. Additionally, studies in Latin America and sub-
Saharan Africa uncovered disparities in internet usage between men and women. Although
some studies did not find significant differences in internet usage frequency between men and
women, it was observed that women often use the internet for activities like shopping and
education, while men tend to use it more for gaming.. Furthermore, mobile phone and
smartphone ownership disparities were observed in South Africa, with more women owning
smartphones than men. In contrast, men led in this statistic in the other five countries. In a
large-scale study conducted across 28 European Union countries, there was no observable
difference in the adoption and utilisation of digital technology between men and women
(Elena-Bucea et al., 2020; Ahmed et al., 2015). This is supported by the findings of Haight
(2014), which indicate that women had a higher rate of internet access and online activities
than men, while men had a greater proportion of social network site usage. However, this
contradicts the work that has shown gender disparities in internet usage between men and

women (Elena-Bucea et al., 2020).

The research indicates that internet usage is impacted by demographic factors such as
population group, geographical location, educational attainment and economic activity. The
current study observed a relationship between geographical location and internet usage,
consistent with prior findings by Haight et al. (2014) and Cruz-Jesus et al. (2018). Lai and
Widmar (2021) also noted an inverse correlation between internet speed and internet usage in
rural areas, where limited internet adoption and usage are prevalent in developing nations

(Hadi, 2018). Moreover, the study suggests that age plays a minor role in internet usage. Van
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Deursen and Van Dijk (2019) found that younger individuals were more likely to use the

internet than older individuals.

Macro drivers of the digital divide

Twelve participants were interviewed to gain diverse perspectives and deeper insights into
the factors driving the digital divide. Despite their differing viewpoints, all participants
agreed on three key factors contributing to the digital divide in South Africa. The main
themes identified in the study were infrastructure, data cost and affordability, and electricity.
Participants consistently emphasised these factors, showing a shared understanding of their
significance in shaping the digital divide. The participants recognised the importance of
addressing these factors to reduce discrepancies in digital access and usage across different
populations in South Africa. Thus, the qualitative interviews pinpointed infrastructure,
affordability and electricity as the primary factors contributing to the digital divide in South
Africa.

Infrastructure
The study participants highlighted infrastructure as a significant factor contributing to the
digital divide in South Africa, specifically citing the lack of fibre and necessary spectrum.
They emphasised that inadequate infrastructure restricts internet access and widens the digital
gap. The participants recognised the critical role of infrastructure, such as fibre connections,
in ensuring fair access to digital resources. However, they noted that the limited availability
and required spectrum led to unequal access to high-speed internet, particularly in remote
areas.
“I think infrastructure has been skewed very much to the metro areas. In so many rural
areas, a big part of South Africa, in those areas physical infrastructure such as roads and
internet connectivity remains a challenge. That impact on access to just the
infrastructure to bring those services to them... These things in turn contribute a huge

digital divide in our country.” — Participant 8

“Access to infrastructure. So, if you look at rural areas, if you have any relatives at all,
in the rural areas, when you visit — in some areas, to make a telephone call... you have
to drive out of the village to go and make a telephone call. Because there is no network

within the village in some of the townships, there is no access. So, I think the issues are
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around the infrastructure and layout in terms of the infrastructure; secondly, socio-

economic issues would create the digital divide.” — Participant 6

Most participants highlighted the critical importance of improving infrastructure to narrow
the digital divide, a challenge in South Africa and in several developed nations (West, 2015).
Research has shown that infrastructure significantly affects the digital gap in developing
countries (Shenglin et al., 2017; Umezuruike et al., 2015). These nations’ lack of
infrastructure exacerbates this issue. Access is at the core of the digital divide; according to
Hudson (2016), investing in infrastructure might offer a solution to bridging this gap.
However, some participants observed that mobile network providers present ongoing
challenges, especially in remote and rural areas that require additional resources. This
sentiment is echoed in other authors’ studies of rural internet access (Hadi, 2018; Hollman et
al., 2021; Martinez-Dominguez & Mora-Rivera, 2020). In some countries, underutilisation of
network infrastructure due to over-provisioning and user traffic is a common issue
(Sathiaseelan et al., 2015). Furthermore, high costs associated with digital infrastructure
worsen the problem of limited internet access. West (2015) argued that weak infrastructure
poses a significant barrier to digital access, encompassing elements such as fibre optic lines,
cell towers, internet routers, wireless spectrum, and reliable electricity. Kaila (2023) noted
that in Vietnam, phone infrastructure is more prevalent in urban areas than in rural and

remote regions, affecting the adoption and utilisation of the internet.

Affordability

In South Africa, the digital divide can be attributed mainly to the high cost of data, which has
been a topic of discussion and media attention for the past three years. Sathiaseelan et al.
(2015) argued that the reluctance of operators to cover additional operational expenses
associated with lower-cost data plans is a key factor contributing to excessive data prices in
many countries. Research in Uganda also emphasises the impact of data or broadband prices
on internet adoption and utilisation (Grossman et al., 2014). In the study referred to in this
chapter, affordability was identified as a significant driver of the digital divide in South
Africa, with participants ranking it second only to infrastructure. They consistently expressed
that high data costs are a major barrier to internet access, perpetuating the digital divide.
Affordability is critical in enabling internet access, and the current high costs make it difficult
for individuals with limited financial resources to afford regular usage. The study participants

emphasised the urgent need to address cost barriers and make internet access accessible to all
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segments of society, acknowledging the influence of affordability on individuals' daily lives,

particularly in the face of high unemployment levels in South Africa.

“First, data is very expensive. I mean... it is expensive, and the gadgets, you know, are
expensive, and the government is trying to provide some of the tablets to school
learners as some intervention [to try and address the inequality of access] because the

children from poor backgrounds get prejudiced by lack of access.” — Participant 12

“As I said, if you look at the huge inequalities of this country, where people live below
the poverty line, you know. Thus, people constantly have to choose between buying
food and maybe having access to data. But also, because people are unemployed, they
do not have the resources to buy a cell phone or a laptop. So that creates that space and

that gap within our society.” — Participant 2

Emerging economies often face limited access to data and broadband services, hindering
internet usage (Martinez-Dominguez & Mora-Rivera, 2020; Umezuruike et al., 2015). Tayo
et al. (2016) emphasised the importance of making computer and internet access more
affordable. While providing data and zero-rated services to university students has helped
bridge the access gap, these efforts may not have fully addressed the user issues and concrete
outcomes of the digital divide; simply reducing data prices and enhancing internet
accessibility tackle only one aspect of the problem. The affordability of information and
communication technology (ICT) is significantly affected by income level, as demonstrated
by Ali et al. (2019) in Australia. Due to financial limitations, individuals from low-income
households may not have the same level of access to ICT services as those from higher-
income households. Participants in this study concurred that internet access has become a
fundamental necessity for South African households, particularly those living below the
poverty line. Other studies have also established a connection between ICT and the reduction
of poverty (Yilmaz & Koyuncu, 2018). Ensuring equal internet access for all South Africans

is crucial in addressing the country's high poverty rate.

Electricity — load-shedding
The participants highlighted electricity as a pivotal factor contributing to the digital divide in
South Africa, with load-shedding exacerbating this issue. Reliable access to electricity is

essential for utilising digital technologies, and challenges in infrastructure significantly
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impact individuals’ ability to bridge the divide. Therefore, addressing electricity
infrastructure issues and ensuring a reliable and uninterrupted power supply is crucial to
supporting digital connectivity for all individuals, regardless of location or background.
Access to electricity is a fundamental prerequisite for digital inclusion, enabling individuals
to power their devices, access the internet, and engage in online activities. Similarly,
participants noted that the problems of unstable electricity and lack of spectrum also
contribute to the digital divide. A study conducted by Magida (2022) across multiple
countries in sub-Saharan Africa found a strong correlation between internet usage and

electricity access, further highlighting the impact of electricity on the digital divide.

“And in some areas, what you call this thing now, this or this load-shedding, or load
reduction — so those things do not work, because there is no electricity.”

— Participant 12

“The more I have thought about it, it is like... but certain things drive digital. As I
mentioned, it is driven by electricity and fibre being everywhere. It is driven by an
ability to have the information and ability to use digital tools and things.”

— Participant 3

Load-shedding has made it more difficult for South Africans to use ICT. The interviewees
were of the view that decreased electrical supply has an impact on network and home
infrastructure, which in turn has an impact on internet access. Consistent with the findings of
this study, research has shown that low-income countries’ restricted access to energy results
in decreased ICT adoption and usage. The digital divide in South Africa, a country
experiencing an energy crisis, is further exacerbated by the correlation between increasing

ICT usage and higher electricity consumption in rising nations.

Conclusion

Research suggests that various socio-economic factors such as age, gender, geographical
location, population group, level of education and economic activity impact internet access
and usage. However, recent findings indicate that age, geographic location, population group,
economic activity, and education level are the primary socioeconomic factors influencing the
digital divide. This study offers valuable insights into both individual and larger-scale drivers
of the digital divide. The results demonstrate that while internet access is influenced by age
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group and education level, internet usage is affected by population group, geographical
location, education level, and economic activity. Notably, there was no significant correlation
between age, gender and the secondary digital divide. Furthermore, quantitative findings
reveal that infrastructure, data affordability, and electricity are macro-level factors
influencing the digital divide. These findings align with similar studies conducted in
developing countries. The cost of mobile data, infrastructure availability and electricity all
perpetuate the digital divide issue. In countries such as South Africa, where socio-economic
structural factors intersect with poverty, unemployment and inequality, the digital divide

persists as a significant challenge.

The digital divide is a multifaceted issue influenced by various factors, such as socio-
economic status, race, culture, and historical context. Socio-economic factors such as age,
geographic location, population group, economic activity and education level illustrate the
intricate nature of the digital divide, and the demographic and economic variables
contributing to it. Different age groups may have varying levels of access to technology, with
younger generations being more digitally competent than older individuals who may struggle
to adapt to new technologies. Geographic location also significantly impacts access to digital
infrastructure, with urban areas generally having better internet connectivity and
technological resources than remote or rural locations. South Africa's historical context,
including issues of racial segregation and inequality, is also likely to affect digital access and
opportunities for certain population groups. Economic activities in which individuals or
communities are engaged can also influence their access to digital resources, as certain
industries or economic sectors may be more technologically advanced, affecting the digital
capabilities of those involved. Education is a key determinant of digital literacy, with higher
education levels generally associated with better understanding and use of digital
technologies. Therefore, it is crucial for government and for private-sector companies,
especially in telecommunications, to foster digital inclusion that does not exclude individuals
from internet access and usage based on their socio-economic status. It is important to ensure
the availability of infrastructure to guarantee universal, efficient and affordable internet
access, which will encourage usage and address the digital divide without perpetuating

existing levels of inequality.

The study's findings offer valuable insights into the factors contributing to the digital divide.

However, the sample size used limits how much we can generalise these findings to the
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broader South African context. Policymakers and stakeholders must consider these socio-
economic factors when formulating digital inclusion policies and programmes. Bridging the
digital divide is essential for creating a more inclusive society, in which individuals from all
socio-economic backgrounds benefit from digital technologies. The study's focus on both
individual-level determinants and systemic issues is essential for developing effective

strategies and policies to address the digital gap in South Africa.
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