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Abstract

This study analyzes disparities in digital technology access between rural and urban households in
Indonesia using data from the National Socioeconomic Survey (SUSENAS). The research focuses on
the role of household head education in shaping internet access and investigates whether this effect
differs by geographic location. A binary logistic regression model is applied, incorporating an
interaction term between rural and urban, also educational attainment, alongside key household
socio-economic variables such as income, employment status, household size, and age. Findings
reveal a persistent digital divide, with rural households significantly less likely to have internet
access than their urban counterparts. Higher education levels are associated with greater digital
access, but the effect is notably weaker in rural areas, suggesting that structural barriers may limit
the benefits of education in these contexts. Formal employment and smaller household size are also
positively associated with digital access, while older age and informal employment reduce the
likelihood of comnectivity. A gender-disaggregated analysis shows that female-headed households
face additional disadvantages, particularly in rural areas, where gender and spatial inequalities
intersect. These results highlight the need for inclusive digital development strategies that consider
geographic and gender-based disparities.
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INTRODUCTION

The rapid advancement of digital technology has emerged as a pivotal catalyst in
accelerating global social and economic transformations, including within Indonesia. As of
2024, Indonesia recorded approximately 221.6 million internet users, representing 79.5% of
the total population of 278.7 million (Asosiasi Penyelenggara Jasa Internet Indonesia/APJII,
2024). This figure reflects a continued upward trend in internet penetration, rising from 78.1%

in the previous year to the current level. The steady increase in digital connectivity illustrates
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the country’s ongoing digital transformation, driven by expanding mobile network coverage,
growing smartphone ownership, and increasing reliance on internet-based services in daily life.
However, while national-level data suggest encouraging progress, aggregate figures often
obscure underlying disparities in digital access, particularly between urban and rural regions.
Such gaps remain critical in assessing the inclusiveness and equity of Indonesia’s digital

development agenda.

Despite large-scale infrastructure initiatives, most notably the Palapa Ring project,
which aims to establish nationwide broadband backbone connectivity, digital diffusion remains
uneven across regions. Urban areas typically benefit from superior infrastructure, including
reliable electricity, high-speed internet connectivity, educational facilities, and dense economic
activities that attract technological investments (Briglauer et al., 2024; Lynn et al., 2022).
Conversely, rural regions are often hampered by infrastructural deficits, geographical and
social isolation, higher poverty incidence, and a predominance of informal employment sectors
such as agriculture, which generally demand fewer digital competencies (McGuire et al., 2022;
Schneider et al.,, 2023). As a result, households in rural areas frequently exhibit lower
educational attainment, limited income levels, and restricted access to financial services and
digital devices, reinforcing patterns of digital exclusion and constraining their ability to fully

benefit from digitalization (Agwu, 2020; Sindakis & Showkat, 2024).

From a theoretical perspective, frameworks such as the Digital Divide (van Dijk, 2017)
and the Social Stratification of Technology Access (Wilson et al., 2003) emphasize that digital
inequalities are not solely a function of infrastructural availability, but are deeply rooted in
socio-economic and demographic characteristics. Empirical studies across diverse settings
have consistently shown that education, income, employment status, household composition,
age, and gender play crucial roles in shaping digital access and utilization (Guo et al., 2023;
van Deursen et al., 2021). Empirical evidence from various contexts further highlights how
these factors interact with spatial and institutional conditions: studies in Kenya and India
emphasize infrastructural and digital literacy challenges in rural areas (Kerkhoff & Makubuya,
2022; Hassan & Mirza, 2021); Raihan et al. (2024) identify barriers related to internet access,
digital skills, language, and costs; Pérez-Amaral et al. (2021) document the role of age and
education in Spain; while studies in Sub-Saharan Africa underscore the importance of basic
infrastructure such as electricity (Tryphone et al., 2023). Additional evidence shows that age,
gender, household size, and housing density significantly influence digital adoption and access

quality (Elena-Bucea et al., 2021; Kansiime et al., 2022; Acilar & Sabg, 2023).
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However, existing studies largely examine these determinants in isolation or rely on
descriptive comparisons between rural and urban areas, providing limited insight into whether
the effect of education itself differs across spatial contexts in Indonesia. In other words, it
remains empirically unclear whether higher educational attainment yields comparable
improvements in digital access for rural and urban households, particularly in a setting where
infrastructure expansion through initiatives such as Palapa Ring coexists with persistent socio-
economic disparities. This study addresses this gap by utilizing the nationally representative
SUSENAS 2022 dataset to analyze household-level digital technology access and to explicitly
test the interaction between education and residential location. By employing a logistic
regression model with an education x rural interaction term, this study contributes novel
empirical evidence on the conditional role of human capital in shaping digital inclusion. The
findings offer policy-relevant insights for Indonesia’s digital transformation agenda,
suggesting that infrastructure expansion alone may be insufficient unless accompanied by

targeted interventions addressing socio-economic and spatial inequalities.

METHODS

This study adopts a quantitative research approach utilizing logistic regression analysis
to investigate the socio-economic determinants influencing household access to digital
technology in Indonesia, with a particular emphasis on disparities between rural and urban
areas. Logistic regression is appropriate for this research because the dependent variable is
binary in nature, representing whether or not a household has access to digital technology,

specifically, internet access.

The data employed in this analysis are drawn from the 2022 National Socio-Economic
Survey (SUSENAS), conducted by Indonesia’s Central Bureau of Statistics (BPS). SUSENAS
provides large-sample, nationally representative household-level data designed to capture
social and economic conditions at the national, provincial, and district levels. The survey
contains detailed information on household characteristics, including the education level of the
household head, employment status, household expenditures, asset ownership, and indicators
of digital access such as internet use and device ownership. In addition, SUSENAS explicitly
classifies household location into rural and urban areas, which enables spatially disaggregated
analysis. This feature is particularly relevant for examining interaction effects between
geographic context and household characteristics, especially the interaction between education

and rural-urban residence in shaping household digital access.
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To empirically estimate the likelihood of digital access, a binary logistic regression
model is constructed. The dependent variable captures whether a household has access to the
internet, while the independent variables include key socio-economic indicators. The core of
the model includes an interaction term between the household’s place of residence (rural/urban)
and the educational attainment of the household head, allowing for the identification of whether

the effect of education on digital access varies by geographic setting.

The model specification is as follows:

logit(P(Y = 1)) = B_0+ B_1 Rural + B_2 Edu + B_3 (Rural x Edu) + B_4 Income + B_5 Employme(il)
+ [_6 HH Size + f_7 Age + €

In this model, the dependent variable Y is defined as a binary outcome indicating
whether the household has internet access (1 = access, 0 = no access). The main explanatory
variables include a binary indicator of rural residence (1 = rural, 0 = urban), the number of
years of formal schooling completed by the household head (education), and an interaction
term between rural and education to examine whether the effect of education on digital access
varies by geographic location. Additional control variables encompass per capita household
expenditure as a proxy for income, employment status of the household head (formal vs.
informal), access to electricity, total household size, the gender of the household head (1 =
male, 0 = female), and their age in years. These variables collectively capture the
multidimensional socio-economic context that may influence household access to digital
technology. The operational definitions and coding schemes for all variables used in the model
are detailed in Table 1.

The descriptive analysis in Table 2 provides an initial overview of digital access
conditions among Indonesian households. While internet access is becoming more common, a
considerable portion of households still remain unconnected. Rural households represent a
larger share of the sample, which reflects national demographics but also hints at possible
geographic inequalities. These areas often experience limited infrastructure and public service
delivery, potentially restricting access to digital technologies. At the same time, informal
employment dominates the labor profile of household heads, a factor that may influence their

capacity to invest in digital tools or services.
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Table 1. Operational Definition of Variables

Variables

Definition

Internet Access
(Internet)

Rural-Urban
Residency (Rural)
Household-head
Education (Edu)
Household Income
(Income)
Employment Status
(Employment)
Household Size (HH
Size)
Household-head Age
(Age)

Indicates whether the household has access to
internet services

Identifies the household's place of residence

Number of years of formal education completed
by the household head

Household income proxied by expenditure, used
as a measurement for economic capacity

Type of employment of the household head

Total number of individuals living in the
household

Age of the household head

Category
1 = Has Access
0 = No Access
1 = Rural
0 = Urban
Continuous
(in year)
Continuous
(in Rupiah)
1 = Informal
0 = Formal
Continuous

(in person)
Continuous
(in year)

Source: SUSENAS 2022, modified

Educational attainment among household heads is relatively low, with a significant
concentration at the primary level or below. This could shape awareness, perceived value, and
capability to use digital technology effectively. Household income varies widely, suggesting
differences in economic capacity to support internet use. Meanwhile, household size adds
another layer of complexity, as larger families may face different usage patterns or constraints.
Together, these observations suggest that access to digital technology is shaped by multiple,

intersecting household-level factors, justifying the need for further econometric investigation.

Table 2. Descriptive Statistics

Variables Frequency Percentage Max Min
Internet Access
Yes 175,026 51.54 1 0
No 164,558 48.46 1 0
Rural-Urban Residency
Rural 197,472 58.15 1 0
Urban 142,112 41.85 1 0
Household-head Education/
Year of Schooling
No schooling / Did not 62,990 18.55 - -
complete primary
school
Primary school or 98,941 29.14 - -
equivalent
Junior secondary 54,347 16.00 - -
school or equivalent
Senior secondary school 89,413 26.33 - -
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Variables Frequency Percentage Max Min
or equivalent
Diploma I /11 1,603 0.47 - -
Diploma III 4,013 1.18 - -
Diploma IV / 25,946 7.64 - -
Bachelor’s Degree (S1)
Professional Degree / 2,153 0.63 - -
Master’s Degree (S2)
Doctoral Degree (S3) 178 0.05 - -
Employment Status
Informal 188,414 55.48 1 0
Formal 151,170 44.52 1 0
Variables Mean S.t d'. Max Min
Deviation
Household Income 1,039,874 705,028.2 52,000,000 138,983.3
Household Size 3.62 1.60 1 18

Source: Analysis from SUSENAS 2022

RESULTS AND DISCUSSION

The results of the logistic regression analysis provide compelling evidence of the

multifaceted and unequal nature of digital access among Indonesian households. Drawing from

a nationally representative dataset, the findings highlight how geographic location, educational

attainment, employment status, income, and demographic characteristics interact in complex

ways to shape a household's likelihood of accessing the internet, as presented in Table 3.

Table 3. Logit Regression Estimation Results

Variables Coefficient Marginal Effect
Rural-Urban Residency (Base: Rural) -0.5274%%%* -0.1394%**
(0.0203) (0.0013)
Household-head Education 0.2162%** 0.0287***
(0.0017) (0.0001)
Rural*Education -0.0471%*%*
(0.0021) )
Household Income -0.1899%** -0.0292%***
(0.0134) (0.0020)
Employment Status (Base: Informal) -0.6381*** -0.0981%**
(0.0091) (0.0013)
Household Size -0.0612%** -0.0094***
(0.0037) (0.0005)
Household-head Age -0.0812%** -0.0124%**
(0.0004) (0.00004)
Constant 5.9924%**
(0.1942)
Observations 339,584
LR chi2 151148.33
Prob > chi2 0.0000

Jurnal Kommunity Online, 6 (2) 2025, e-ISSN: 2797-5754191
© 2025 The Author(s). This is an open access article under CC-BY-SA license (https://creativecommons.org/licenses/by-sa/4.0/)



Axellina Muara Setyanti, Silvi Asna Prestianawati & Muhammad Fawwaz

Source: Analysis from SUSENAS 2022
Standard errors (in parathenses)
*x% p<0,01, ** p<0,05, * p<0,1

The logit regression results offer robust empirical evidence of significant disparities in
household access to digital technology in Indonesia, with all included variables showing
statistically significant effects at the 1% level. The most salient finding relates to the strong
negative association between rural residence and the probability of having internet access. The
marginal effect of —0.1394 indicates that, all else equal, rural households are approximately 14
percentage points less likely to access the internet compared to their urban counterparts. This
reinforces the foundational argument of the digital divide theory, which emphasizes spatial
inequalities in digital infrastructure, service provision, and institutional support (Haffner,
2017). The rural-urban gap remains a persistent structural barrier, despite national efforts to

expand internet connectivity in remote areas (Anil et al., 2024).

Educational attainment of the household head emerges as one of the strongest positive
predictors of digital access. Each additional year of schooling is associated with a 2.87
percentage point increase in the probability of internet access, underscoring the role of human
capital in enabling households to perceive, adopt, and utilize digital technologies (Bontsa et
al., 2023; Rahman et al., 2025). However, the inclusion of an interaction term between rural
residence and education reveals a negative moderating effect (—0.0471), suggesting that the
positive impact of education on digital access is significantly weaker in rural settings. This
finding indicates a compounded disadvantage that even educated individuals in rural areas may
face infrastructural or market barriers that limit their ability to leverage digital tools (Ferrari et
al., 2022). In other words, education alone is insufficient to bridge the digital divide when

geographic context is not conducive.

Contrary to expectations, household income (proxied by per capita expenditure) is
negatively associated with digital access, both in coefficient (—0.1899) and marginal effect (—
0.0292). This counterintuitive result may stem from data structure or non-linear effects,
particularly if high-income households are concentrated in areas with already saturated access,
while middle-income households are the ones actively adopting digital services. Alternatively,
income may be capturing trade-offs in budget allocation across non-digital essentials,
especially in larger or multigenerational households.

Employment status also plays a critical role. Households headed by individuals in formal
employment are significantly more likely to have internet access, as indicated by a large and
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negative coefficient (—0.6381) for informal workers. This supports prior findings that formal
sector workers typically have greater digital exposure through the workplace, more stable
incomes, and access to institutional support for adopting digital tools (Colbert et al., 2016).
Informality, on the other hand, is frequently linked to precarious economic conditions that limit

discretionary spending on non-essential services such as the internet.

Household size and age of the household head also exhibit negative relationships with
digital access. Larger households may face intra-household competition for device use or may
prioritize collective needs over digital connectivity. This aligns with findings from China,
where household crowding and generational hierarchies influence digital behavior (Bai et al.,
2023). Likewise, older household heads may be less inclined to adopt new technologies due to
digital illiteracy, perceived lack of relevance, or resistance to change, consistent with theories

of generational digital exclusion (Berkowsky et al., 2017; Neves & Mead, 2021).

Overall, the results affirm that digital access is not merely a function of individual
attributes such as income or education, but rather the outcome of'a complex interaction between
social structure, spatial dynamics, and institutional access. The diminished impact of education
in rural settings and the penalizing effect of informal employment suggest that policies aimed
at closing the digital divide must be both multi-dimensional and context-specific. Interventions
that focus solely on infrastructure or education will fall short unless accompanied by
institutional reforms that address labor market segmentation, spatial inequality, and broader

issues of digital inclusion.

Table 4. Logit Regression Estimation Classified by Gender

Male Female
Variables . Marginal . Marginal

Coefficient Effect Coefficient Effect
Rural-Urban Residency -0.5117%%%* -0.1414%** -0.7722%** -0.1345%**
(Base: Rural) (0.0223) (0.0015) (0.0518) (0.0030)
Household-head Education  0.2106%** 0.0286%*** 0.2281 *** 0.0258***

(0.0018) (0.0001) (0.0040) (0.0002)
Rural*Education -0.0468*** -0.0404***

(0.0023) i (0.0057) i
Household Income -0.1713%** -0.0271%*** -0.0418 -0.0051***

(0.0148) (0.0023) (0.0350) (0.0043)
Employment Status (Base: -0.6973%%* -0.1106*** -0.4008*** -0.0495%**
Informal) (0.0098) (0.0015) (0.0260) (0.0031)
Household Size -0.0764*** -0.0121*** -0.0561*** -0.0069***

(0.0040) (0.00006) (0.0120) (0.0014)
Household-head Age -0.0780*** -0.0123*** -0.0897*** -0.0111%**

(0.0004) (0.00005) (0.0011) (0.0001)
Constant 5.7650%** 3.9385%**

(0.2131) (0.5156)
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Observations 288,218 51,366
LR chi2 118828.51 25708.94
Prob > chi2 0.0000 0.0000

Source: Analysis from SUSENAS 2022
Standard errors (in parathenses)
*x% p<0,01, ** p<0,05, * p<0,1

Disaggregating the regression analysis by gender of the household head in Table 4
reveals nuanced differences in how socio-economic factors influence digital access across
household types. Although rural residence significantly decreases the likelihood of internet
access for both male- and female-headed households, the magnitude of the effect is notably
stronger among female-headed households. Specifically, the marginal effect for rural residency
is —14.1 percentage points for male-headed households, compared to —13.5 percentage points
for female-headed households, though the coefficient is much larger in the female model. This
suggests that spatial disadvantage intersects more severely with gender-based vulnerabilities,
reinforcing the argument that rural women are disproportionately excluded from digital

infrastructure due to systemic barriers in mobility, financial autonomy, and access to public

services (Gupta & Kiran, 2025; Manzar et al., 2016).

Education remains a significant predictor of internet access across both groups, with each
additional year of schooling increasing the likelihood of access. Interestingly, the marginal
effect of education is slightly higher among male-headed households (2.86%) than among
female-headed households (2.58%). While this may seem minor, the difference points to how
education, though universally beneficial, may not fully offset the structural constraints female
heads of household face, especially in contexts of poverty, caregiving burdens, or limited
exposure to digital environments (Faith, 2018). The interaction term between rural and
education is negative and significant for both groups, but less pronounced for women (—0.0404
vs. —0.0468), implying that education is more strongly penalized by geographic location among
men, possibly because male heads in rural areas are more likely to work in labor-intensive

sectors that do not facilitate digital engagement.

The role of employment status shows a marked gendered divide. For male-headed
households, being employed in the formal sector is associated with a much stronger positive
effect on internet access (marginal effect: —11.1%) compared to female-headed households (—
4.95%). This disparity reflects the broader labor market segmentation in Indonesia, where men
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are more concentrated in formal employment, often with greater exposure to digital tools at
work (Colbert et al., 2016). Women, on the other hand, are more likely to be engaged in
informal or care-based labor, which tends to be disconnected from digital infrastructure and
less economically secure, further limiting household investment in internet services (Sarker,

2021).

Other control variables also exhibit gendered effects. Larger household sizes reduce the
likelihood of internet access for both groups, but the negative effect is stronger for male-headed
households, possibly due to greater intra-household competition for digital resources.
Meanwhile, the age of the household head has a more pronounced negative effect in female-
headed households, suggesting that older women may face sharper technological barriers,
including lower digital literacy and confidence in navigating online platforms, although they
had positive attitude towards technology (Cajamarca & Herskovic, 2022). Notably, household
income is significant only among male-headed households. The lack of statistical significance
for income in the female model suggests that economic capacity alone is not sufficient to enable
digital inclusion for women, social and institutional factors likely play a larger role in shaping

their digital access.

Taken together, these findings highlight the intersectional nature of digital exclusion,
where gender and geography interact with education, employment, and household dynamics to
produce differentiated outcomes. This supports existing literature on the feminization of digital
disadvantage, particularly in the Global South (Pei et al., 2024). The findings underscore the
need for gender-responsive digital policy frameworks that go beyond infrastructure expansion
to include targeted investments in digital literacy, affordable internet, and support for women

in informal and rural economies.

CONCLUSION

This study provides empirical evidence on the complex nature of digital access
inequality among Indonesian households. The analysis reveals that rural households remain
significantly disadvantaged in accessing internet services, even when accounting for education,
income, employment, and demographic characteristics. Education emerges as a critical enabler
of digital access, yet its benefits are not uniformly distributed. The positive effect of education
is systematically weaker in rural areas, suggesting that structural limitations in infrastructure

and opportunity environments constrain its potential. Furthermore, the burden of exclusion is
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disproportionately borne by households headed by women, particularly in rural areas where
geographic isolation intersects with gender-based barriers to reinforce disadvantage.

Employment in the informal sector and increasing household size further reduce the
likelihood of digital access, indicating that economic precarity and resource competition within
households play important roles in shaping digital inclusion. The findings also reveal that the
impact of household income is less consistent, particularly among female-headed households,
where social norms and digital literacy may function as stronger determinants than financial
capability alone. Taken together, these patterns demonstrate that infrastructure-only policies
are insufficient. Thus, expanding digital connectivity must be accompanied by interventions
that address socio-economic disadvantages and gender-specific barriers that constrain
household digital access.

The findings of this study imply that policies aimed at bridging the digital divide must
move beyond generic interventions. Instead, they should be tailored to the intersecting
vulnerabilities of location, gender, education, and employment. Investments in rural digital
infrastructure must be coupled with gender-sensitive digital literacy programs, especially for
women in informal or unpaid labor. Strengthening institutional support for female-headed
households and creating inclusive digital ecosystems in rural areas are essential steps toward

achieving equitable digital transformation in Indonesia.
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