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Introduction  
 
More than a year has passed since the World Health Organization (WHO) declared the novel 

coronavirus (COVID-19) outbreak a pandemic. COVID-19 has placed unprecedented challenges 

in many aspects of our lives, and the implementation of strict social distancing measures has 

accentuated a strong reliance on the Internet. More than ever, the pandemic intensified the 

importance of online connectivity to ensure access to an array of services; from online classes 

and work-from-home Zoom calls to JobSeeeker payments and up-to-date Government COVID-

19 information. However, while the majority of Australia’s population meet the basic 

connectivity requirements during the pandemic, some groups still face significant barriers in 

their access to and use of the internet. In particular, demographics over-represented within the 

digital divide such as older adults, migrants with low-English proficiency and those from lower 

socio-economic status backgrounds, faced unique struggles during the COVID-19 pandemic.  

This report analyses some key ideas from digital social inequality research. To start, we 

compare access and use of the internet for all states and territories in Australia by using the 

Household use of Information Technology survey (HUIT). While we are able to provide a 

broader scope of digital inequality in Australia, we engage a deeper focus on internet 

accessibility within Victoria. Based on open data available for the 462 Statistical Areas Level 2 

(SA2) in Victoria, we conducted Exploratory Spatial Data Analyses to visualize the spatial 

distribution and identify spatial clusters (Anselin et al., 2007). This tool also enables users to 

visualize the mismatch of digital services, providing the community, policy-makers, and service 

providers with information on digital and technology resource access (Bloemraad and Slootjes, 

2020). We conducted this spatial analysis, geovisualization and spatial modeling using GeoDa 

1.18 open-source spatial software.   



 

While connectivity and access to information and communication technologies (ICTs) is 

important, we argue that the digital divide necessitates exploration beyond access, and factors 

such as persistent inequalities in the use of ICTs should be taken into account. This study 

attempts not only to highlight the divide but also promote a process of social inclusion where all 

individuals can use and access ICTs in a meaningful way.   

 

Australia’s Digital Landscape 

The mid-to-late 1990s is marked by significant growth in the use and adoption of the internet. 

Since, the concept of a digital divide has acquired major importance to denote those who have 

access to information and communication technologies (ICTs) and those who do not (OECD, 

2001). The past year has thrust these discrepancies into public consciousness, as social 

distancing measures and lockdowns necessitated by the COVID-19 pandemic encouraged varied 

changes in the way Australians engage with the Internet. E-commerce has seen significant 

increases in online spending at domestic retailers, particularly in the realms of food delivery and 

entertainment (Hinton, 2021). Both personal and professional socialisation have also shifted into 

the digital domain, with 77% of Australian adults utilizing online communication apps in the 

first half of 2020 (ACMA 2020), and just under a third (32%) of Australians working from home 

between April-May 2020 (Roy Morgan, 2020). This highlights the expanding landscape of 

digital society in Australia from consumer choice to a fundamental medium of community, 

service, and market engagement. Despite the increasing use of smartphones, research findings 

have pointed out that approximately 11 % of Australians are without smartphones (Deloitte 

2019). 

 



Barraket and colleagues (2020) highlight the disruptive impact of COVID-19 for students in 

low-income households, as well as the social isolation and loneliness of older Australians with 

low digital access and literacy. Their study demonstrated the demographics with the lowest 

digital inclusion in Australia as households with less than $35k and those aged 65 and over 

(Barraket et al. 2020: 6). The infrastructural gap of digital accessibility in rural Australia 

exacerbates problems faced by these groups (Ewing et al. 2015). A growing body of literature 

has highlighted access to ICTs and high-speed internet in regional areas and its impact on health 

equity (Freeman et al. 2018; Fisher et al. 2020) and social care (Townsend et al. 2015); a factor 

increasing in prominence as tele- and online-health services continue to gain subsidization in 

Australia’s healthcare system (Cornish, 2020).      

 

Beyond the digital divide 

 
However, academic discourse has frequently debated the definition of digital divide, mainly 

due to the conceptual framework overemphasizing the “have’s and have-not’s” of technology 

(Erdiaw-Kwaise & Alam, 2016; Halford & Savage, 2010). As a result of this conceptualization, 

policy solutions are generally designed around the provision of computers and internet access. 

This is highlighted in Australia’s National Broadband Network policy, which in-part aimed to 

bridge the divide in infrastructure between metropolitan and regional Australia (Morrow, 2018). 

These solutions, however, fail to take into account an array of social and economic factors 

(Warschauer, 2004). Barzilai-Nahon (2006) explores the methodological reasons behind this 

conceptualization of the digital divide, suggesting policy approaching the issue from a 

technologically deterministic perspective tends to be convenient in terms of resource allocation 

and influencing public opinion. 



Contemporary scholarly work on the digital divide not only examines access to 

technological infrastructure and high-speed internet, but the barriers for users in possessing the 

necessary skills and knowledge to effectively engage in an increasingly digitized world (Alam & 

Imran, 2015; Townsend, 2015). The concept has expanded towards a second-level digital divide, 

which concerns itself with Internet usage disparity (Buchi et al., 2015), and a third-level which 

explores the benefits generated from Internet usage (van Deursen & Helsper, 2015). For those 

demographics with greater usage and adoption of the Internet – such as students, younger adults, 

and those in higher income brackets (Buchi et al., 2015) – benefit is generated through 

opportunity, as inequalities in economic, social and health outcomes widen (van Deursen & 

Helper, 2015). The conceptual framework of the digital divide has now expanded to reflect not 

only physical access to technology, but a sociological problem deeply imbedded in wider socio-

economic inequalities (Barzilai-Nahon, 2006; Underwood, 2007).  

 

Digitally excluded communities  

The impact of the digital divide on select demographics and communities is often grounded 

in knowledge-based problems rather than access and can exacerbate difficulties faced by these 

groups due to social exclusion. Scholarly research and public policy have highlighted issues 

faced by the elderly (Niehaves & Plattfaut, 2014; Neves et al., 2013; Van Jaarsveld, 2020), 

migrant and low-English proficiency communities (Alam & Imran, 2015; Lloyd et al., 2013; 

Nguyen et al., 2017), and those from lower socio-economic status backgrounds (Powell et al., 

2010; Goedhart et al., 2019), as well as the intersections between these demographics.  

For many migrant communities, the digital divide can manifest through a knowledge gap in 

digital literacy, the language barrier in content produced exclusively in English, and cultural 

experiences with the Internet (Alam & Imran, 2015; Safarov, 2021). The unique challenges faced 



by these communities were at the forefront during the COVID-19 pandemic, with many lacking 

the necessary knowledge to access the plethora of digital market solutions and vital services 

surrounding health (Eruchalu et al., 2021; Grey, 2020). In particular, the dissemination of 

information regarding rapidly changing local exposure sites and lockdown measures were noted 

difficulties faced by the State and Local Governments in Victoria (Houghton, 2020; Krajl et al., 

2020). Scholars have highlighted some of the barriers, including disinterest (Goodall et al., 

2010), affordability (O’Mara et al., 2010), and translations from English (Alam & Imram, 2015). 

The continuing digitization of the public sphere necessitates a realignment of service delivery 

and information dissemination in the face of increasing social exclusion of migrant communities 

in predominantly English-speaking countries.  

While policy measures such as Australia’s NBN assist in bridging access within the digital 

for low-SES and less educated demographics, the adoption of digital solutions for services is still 

significantly influenced by education levels (Elena-Bucea et al., 2020). Digital literacy represents 

an increasingly vital element of the future of work, and its capacity to enable upward mobility 

threatens a widening of the divide for excluded demographics (Chetty et al., 2018; United 

Nations, 2014). These relationships are also gendered as low-SES mothers, who largely shoulder 

the responsibility of regulating ICT-use for children, may require greater resources despite not 

necessarily wielding the necessary skills and time (Goedhart et al., 2019). Particularly with the 

adoption of virtual learning during the COVID-19 pandemic, digital literacy required to facilitate 

school-based care can impact mothers’ employment (Collins et al., 2021) and children’s’ 

education outcomes (Black et al., 2021).  

As one of the strongest predictors of technology adoption, the age-related digital divide has 

been the subject of expansive discourse and policy focus within developed societies (NSPAC, 



2011; Niehaves & Plattfaut, 2014; Neves et al., 2013). Social isolation has a demonstratively 

greater effect on older adults and the resulting loneliness is linked with depression (Coyle & 

Dugan, 2012), which is further associated with higher mortality rates for older adults (Blazer et 

al., 2001). With the onset of lockdown measures and social distancing during the COVID-19 

pandemic, the necessity to engage digital social technologies further entrenched the age-based 

digital divide and its negative impacts (Van Jaarsveld, 2020).  Of course, these issues are further 

exacerbated within the intersectional communities of older migrants (Goodall et al., 2021; 

Safarov, 2021) and older adults with lower levels of education (Neves et al. 2013). With an aging 

population in Australia and many other developed economies, particularly with reduced 

population growth as a result of COVID-19 (Centre for Population, 2020), the digital divide 

represents another facet of social exclusion for older adults (Neves et al., 2013). 

To understand these relationships, we used data from the state of Victoria to map the digital 

divide across the state to better understand gaps in coverage and their distribution across 

sociodemographic characteristics.  

 
 Methods 
 
Data sources and definitions 

 
Using the 2016 Australian Census, we investigated socioeconomic variables and digital 

conditions for 462 Statistical Areas Level 2 (SA2) in Victoria that incorporated a total population 

of 6. 68 million people (ABS 2020). We used SA2 as the spatial unit observation for our analysis 

because these are medium-sized regions representing communities that interact together socially 

and economically (ABS, 2016). Moreover, SA2 is the smallest area for the release of Australian 

Bureau of Statistics (ABS) non-Census and Intercensal statistics. However, some SA2s were 

excluded from this analysis since they represented industrial areas, lakes, and airports.  



 

Census Variables  

We used the General Community profile in the 2016 Census Community profiles series 

to obtain data on demographic, social, and economic characteristics of the population. For this 

analysis, we used the following demographic and socioeconomic variables: household weekly 

median income, level of education, and employment variables.  

Household use of information technology survey (HUIT)  

We also used aggregated information from the Household Use of Information Technology 

(HUIT). With an initial sample of 23,694 private dwellings for 2016-17, this survey presents 

estimates on household internet access, including the number and types of devices’ and persons’ 

use of the internet. The published datacubes include State and Territory, Greater Capital City 

Statistical Area, Remoteness, and Section of State, however it was unable to be broken down 

further. As such, it was not possible to have disaggregated data exploring the use of the internet 

at an SA2 level. We used estimations from the HUIT as an exploratory step to compare states in 

Australia and analyse Victoria’s aggregated data.   

 

Digital inequality in Australia 
 

As shown in Figure 1. the proportion of households with access to the internet at home has 

been steadily climbing since 2008-09 but remained constant between 2014-15 and 2016-17 at 

86.1 percent for total households. 

 

Figure 1. The proportion of households with internet access 



 

Source: Data from the Household use of information technology Survey 

 

The proportion of households with internet access across states and territories is shown in Figure 

2. South Australia and Tasmania show the lowest internet access in Australia with 82.5 % and 

83.4 %.  

 

Figure 2. The proportion of households with internet access per state and territory 2016-2017 

 

 

Source: Data from the Household use of information technology Survey 
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Figure 3 shows the proportion of households with internet access and its variation across 

geographic locations. As observed, households located in major cities are more likely to have 

physical access to the internet than those located in very remote areas.  

 

Figure 3. The Proportion of households with internet access per remoteness area 2016-2017 

 

Source: Data from the Household use of information technology Survey 

 

Exploratory Spatial Data Analysis 
Several empirical studies have examined the spatial distribution of ICTs. By taking a spatial 

approach, Billón and colleagues (2001) found important differences in the degree of Internet 

adoption across EU regions. This study also revealed the presence of positive spatial 

autocorrelation. Similarly, Gibson (2003) found a spatial dimension when analyzing computer 

and internet use in New South Wales. We conducted Exploratory Spatial Data Analysis to 

generate insights into patterns and associations in spatial data. Through the application of 

different techniques to describe spatial outliers and spatial clustering, this type of analysis 

focuses specifically to explain spatial effects such as spatial dependence and spatial 

heterogeneity (Anselin and Bao, 1997).  
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Spatial dependence examines whether the intensity of an attribute in a given location affects 

its neighbors (Anselin, 2003), this concept is closely related to Tobler’s first law of geography, 

where “everything is related to everything else, but near things are more related than distant 

things” (Tobler, 1970). Spatial autocorrelation is used to describe potential patterns, outliers, and 

clusters of internet access to which areas are most or least vulnerable. To test whether or not 

internet access varies across SA2 in Victoria, we applied a global index of spatial autocorrelation 

to determine the potential existence or absence of geographical patterns. Global Moran’s I 

statistic has been the most commonly used method to test spatial autocorrelation. The Moran's I 

null-hypothesis states that the attributes being analysed, in this case - internet access, is randomly 

distributed. Consequently, if the null-hypothesis is rejected, it means that patterns and spatial 

inequalities are observed.  

Moran’s I statistic lies between -1 and +1, where positive autocorrelation indicates a clustered 

pattern, while negative autocorrelation indicates spatial dispersion (Yang, 2019) 

Geovisualization 

Figure 4. Internet at SA2 level in Victoria  

 



Figure 5. Household median income at SA2 level in Victoria  

 

Figure 6. Median age at SA2 level in Victoria  

 

 

Based on census data, we begin our empirical study by analyzing the distribution of the internet 

in Victoria. Figure 4 shows a visualization of patterns in variables. Through geovisualization, 

these maps show that the areas less likely to have internet access are located persistently in 

remote regions of the state. Moreover, when creating conditional maps, the classification 



suggests that areas with higher median age show to have less access to the internet as shown in 

Figure 5.   

 

Local spatial autocorrelation  

Based on the Global Moran’s I, we observed potential clustering when analysing the internet 

access in Victoria. However, to investigate further where exactly these clusters are, it is 

necessary to explore Local Indicators of Spatial Association (LISA). Hot and cold spots detected 

were mapped using GeoDa 1.18 as shown in Figure 7 the LISA cluster map shows how the 

attribute of internet access clusters across Victoria. 104 areas in Victoria show high-rate clusters 

with high internet access, in 63 areas we found low cluster rates with low internet access. Hot 

spots (red) were areas with high access to internet per household primary located in inner 

suburbs such as Brunswick, Moonee Ponds, Carlton, Collingwood, and South Yarra. Whereas 

cold spots (blue) were found outside of the current Metropolitan area of Melbourne such as 

Shepperton, Lakes Entrance, Bright, and Wangaratta, among other areas.     

 

Figure 7. Local Indicators of Spatial Association (LISA) 



 

 

Ordinary Least Squares (OLS)   

The general purpose of linear regression analysis is to find the relationship between the 

dependent variable, in this case, access to the internet per area in Victoria, and a set of 

exploratory variables such as income, age and education. 

𝑦 = 𝑋𝛽 + 𝜀 

𝑦= dependent variable 

𝑥= explanatory variables with 𝛽 as its coefficient  

𝜀= error 

 

Results 

Our first results show general information of the run, including the mean and standard deviation of 

the dependent variable, the model coefficient of determination, and F-test probability. Then, the 

coefficients, standard errors, and significance are shown. We can see that among our explanatory 



variables, median household income and education are positively correlated to internet access; while 

age is negatively related to access to the internet.  

 

Conclusion and recommendations  
 

This paper examined the spatial distribution of internet access and usage in Victoria. By 

using the Household use of information technology survey, we explored the proportion of 

households with internet access across Australia. From this data, we observed how the use of the 

internet has steadily grown in the past years. However, when analyzing by state and territory, 

Tasmania and South Australia presented significant declines comparing to ACT.  

 The Exploratory Spatial Data Analysis conducted in this paper allowed us to examine data 

for most of the SA2 in Victoria. We exposed the presence of positive spatial autocorrelation 

across the State. Despite having spatial autocorrelation, when analysing by local indicators of 

spatial association (LISA), we were able hot and cold spots across Victoria. We discovered that 

areas with a high prevalence of internet access tend to be located in Metropolitan Melbourne, 

demonstrating differences in internet access across the state. Areas with a high prevalence of 

internet access are also more likely to be located in Metropolitan Melbourne. Moreover, by 

conducting a regression analysis, we were able to find relationships between access to the 

internet and income, age and education. As previously pointed out, this empirical model was able 

to show a positive correlation between internet access and household weekly median income, 

while a negative relationship was found with age.  

The lack of data on the use of the internet at a disaggregated level was one of the most 

significant limitations of this study. This report serves as a first approximation to understanding 



some of the factors associated with internet access. However, for future examinations, it would 

be essential to have reliable data on the use of the internet. In this sense, future studies should 

focus on how individuals are using ICTs to participate in society. When bridging gaps in the 

digital divide beyond access, policy makers must ensure solutions are tailored towards structures 

of wider socio-economic inequality, as highlighted in age, migrant-status, and socioeconomic 

status. Expanding on the conceptualization of the digital divide will also require data able to 

reflect other variables such as motivation to access, skills to actively use it, and opportunities 

(DiMaggio et al., 2004).  

When analysed in conjunction the challenges specific groups face when accessing and using 

technology, the maps showed in this report and the data contained within them provide a 

valuable tool for governments and policymakers to allocate resources and understand the 

intersectionality of equitable access to the many social and economic benefits of our current 

digital age.  
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