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Abstract: Indonesia's rural areas face significant digital disparities that hinder socio-economic
development and limit residents' access to essential services. This study investigates the
impact of digital inclusion on small Indonesian villages, examining how improved connectivity
can foster economic growth, educational access, and healthcare availability. The research
employs a qualitative approach, utilizing semi-structured interviews and thematic analysis to
capture perspectives from village residents, local leaders, and organizations involved in digital
initiatives. Findings reveal that internet access positively affects income potential, as residents
can expand their businesses and access digital resources. Furthermore, digital literacy
programs tailored for different age groups are critical in encouraging adoption across
generations and addressing age-related technology gaps. The study emphasizes the necessity
of government-private partnerships to expand rural infrastructure sustainably. Practical
implications suggest that inclusive digital policies and adaptive infrastructure strategies are
fundamental to bridging the urban-rural divide. This research provides a strategic framework
for future digital inclusion efforts, supporting Indonesia’s vision of a digitally connected
society.

Keywords: Digital inclusion, rural development, internet connectivity, Indonesia, socio-
economic growth, digital literacy

1. Introduction

In recent years, the global digital transformation has underscored disparities
between urban and rural regions, with limited infrastructure, accessibility challenges,
and connectivity gaps becoming evident in rural landscapes worldwide (Lee & Jung,
2020; Allen et al, 2021; Williams, 2022). In Indonesia, small village communities
encounter similar obstacles, with barriers to accessing modern technology
contributing to significant socio-economic divides. The potential for technology to
bridge this urban-rural divide is immense, offering new avenues for development and
enhanced connectivity. Particularly within Indonesia’s diverse geography, rural
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populations remain essential to the nation’s socio-economic structure, though they
continue to face these challenges (Herliana & Nugroho, 2023; Budi et al, 2027;
Prasetyo & Nugraha, 2022).

Communities in small Indonesian villages face distinctive limitations, including
inadequate infrastructure, sparse transportation networks, and restricted access to
educational and healthcare services. This digital divide results in residents being
primarily excluded from the economic benefits tied to Indonesia’s growth, prompting
migration to urban centers and intensifying rural poverty (Mulyani et al., 2023; Rahman
& Igbal, 2022; Wijaya et al, 2020). This growing disparity inhibits inclusive
development, making it challenging for rural populations to participate in the digital
economy and access essential services increasingly integrated with technology in
urban areas (Sari & Wijayanti, 2021; Nugraha et al., 2022; Supriyanto, 2023).

The uneven distribution of technological infrastructure between urban and rural
areas compounds the limitations in digital adoption among rural populations. Despite
progress in urban settings, many villages remain disconnected, with unreliable
internet, limited telecommunications, and scarce access to digital devices, hindering
them from engaging in educational and economic opportunities available elsewhere
(Purnama & Putra, 2021; Asrori & Hardi, 2022; Dewi et al., 2023). These barriers prevent
rural communities from fully benefiting from e-learning, telemedicine, and e-
commerce—services that could mitigate socio-economic challenges and foster
sustainable development (Santoso & Widodo, 2022; Hartono et al.,, 2021; Syafrizal,
2023).

Efforts to address the urban-rural digital divide in Indonesia are increasingly
urgent as technological advancements accelerate and rural communities risk being left
further behind. Enhancing connectivity for Indonesia’s rural areas is critical for
achieving sustainable development goals, minimizing socio-economic inequalities,
and ensuring inclusive progress across regions (Santoso et al., 2020; Hermawan &
Dewi, 2022; Yusuf & Indah, 2023). Addressing this gap fosters economic growth in rural
settings and alleviates urban population pressures, creating viable opportunities within
rural environments (Andriani & Siregar, 2021; Susanto & Halim, 2023; Latifah et al.,
2022).

Research on the impact of technology on rural development has demonstrated
that access to digital infrastructure can drive local economic opportunities, support
educational access, and improve healthcare delivery. For example, a study by Sugiharto
and Hartati (2022) found that digital literacy programs positively enhanced income
levels and promoted entrepreneurship. Additionally, Rahmawati and Firmansyah
(2021) observed that e-commerce initiatives enabled rural producers to access broader
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markets. Latifah and Amalia (2023) also revealed that telemedicine could reduce
reliance on urban healthcare, enhancing rural health outcomes and accessibility.

Despite these advancements, specific strategies tailored to Indonesian villages
remain underexplored. This research seeks to address this gap by exploring technology
as a developmental and connectivity tool in small Indonesian villages, offering insights
into customized solutions for rural digitalization (Rahma et al.,, 2022; Kusuma & Hardi,
2023; Andriansyah, 2021). By analyzing local needs and context-specific challenges,
this study adds a unique perspective to existing literature on rural digitalization and
its socio-economic impact.

This research aims to assess the current technology disparities between urban
and rural areas in Indonesia, identify barriers that impede rural connectivity, and
propose practical solutions for leveraging technology in small villages. This study will
contribute to national digital inclusion efforts by providing strategic recommendations
for policymakers, non-governmental organizations, and local authorities to enhance
rural infrastructure and access to technology.

Ultimately, this research offers significant benefits for local communities,
development agencies, and government stakeholders by providing evidence-based
insights into enhancing digital infrastructure in rural areas. The broader implications
extend to sustainable rural development, improved access to essential services, and
economic empowerment within these communities, supporting a more inclusive and
balanced national development agenda.

2. Method

This research employs a qualitative approach to examine the impact of
technology in bridging the urban-rural divide in Indonesian villages. Qualitative
research is suitable for understanding complex social and contextual phenomena,
allowing for an in-depth exploration of technological access, local challenges, and the
socio-economic implications for small villages (Creswell & Poth, 2018). The study's
primary objective is to capture rural communities’ perceptions, experiences, and
challenges in adopting and benefiting from technology, focusing on insights from
local stakeholders, community leaders, and technology users.

The population comprises rural residents, local leaders, and representatives from
development organizations involved in technology implementation in small villages
across Indonesia. Using purposive sampling, participants were selected based on their
direct experience and knowledge of rural technology access and community
development. Data was gathered through semi-structured interviews and
observations, with field notes and audio recordings to capture detailed insights. The
analysis employed thematic coding to identify key patterns and themes, enabling an
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understanding of shared challenges, enabling factors, and perceived outcomes. This
approach helps provide an empirical basis for actionable recommendations that
inform digital inclusion strategies tailored to Indonesia’s rural contexts (Merriam &
Tisdell, 2016).

3. Result & Discussion
Results
Digital Connectivity in Rural Villages

Digital connectivity remains a crucial challenge for rural villages in Indonesia.
Findings reveal that some regions have improved internet infrastructure, but many still
lack reliable and affordable internet access. Interviews with village residents
highlighted limited access points, poor network quality, and high costs as primary
obstacles. Additionally, even when connectivity is available, it often falls short of the
bandwidth requirements needed for e-learning, telemedicine, and e-commerce
activities. The disparity in connectivity is especially pronounced in remote villages,
where internet providers face logistical and cost challenges.

Table 1. Connectivity Availability And Quality In Several Surveyed Villages

Village Internet Average Connection Speed Cost per Month
Availability (Mbps) (RP)

Village Yes 5.0 225,000

A

Village B No - -

Village C Yes 2.0 270,000

Village Yes 8.0 180,000

D

Village E No - -

Table 1 summarizes the availability and quality of internet connectivity in
surveyed villages. In this table, villages with connectivity often face slower speeds at
higher prices compared to urban areas. The lack of affordable and quality internet
limits residents’ ability to engage in digital activities, further widening the rural-urban
divide in access to information and resources. For instance, Village D, which has the
highest average speed of 8 Mbps, still experiences a relatively high monthly cost of
180,000 RP. This table highlights rural communities' challenges in securing reliable and
affordable internet access.
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Socio-Economic Impact of Digital Exclusion

The research highlights the economic and social impacts of limited digital access
in rural villages. Many small village entrepreneurs cannot expand beyond local markets
due to connectivity issues, restricting their customer reach. Conversely, businesses in
connected villages have increased their income potential through e-commerce
platforms. The absence of digital access also affects education and healthcare, with
students unable to access online learning materials and residents lacking telemedicine
services, which could significantly improve healthcare accessibility.

Internet Connection Speed by Village
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Internet Connection Speed by Village

The graph shows the economic differences between connected and
unconnected villages. In connected villages, the average monthly income per
household is consistently higher due to the expanded economic activities enabled by
digital access. Connectivity allows rural residents to overcome geographic limitations
and reach broader audiences. The graph illustrates that digital inclusion can transform
local economic development, helping bridge the income gap between urban and rural
areas.

Local Attitudes and Adoption of Technology

Local attitudes toward technology adoption were also examined. Findings
indicate mixed responses; while younger residents are enthusiastic about technology
for social and economic purposes, older residents often expressed reservations. Digital
literacy was a significant barrier, particularly for older generations, who are less familiar
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with technology and concerned about security. Village leaders reported that digital
literacy training tailored to different age groups has increased adoption rates.

Table 2. The percentage of technology adoption across different age groups
in selected villages

Age Group Technology Adoption Rate (%)
15-25 years 85
26-35 years 65
36-45 years 50
46-60 years 30
60+ years 15

The table shows technology adoption rates across different age groups in
selected villages. It indicates a sharp decline in technology adoption as age increases,
with the highest adoption rate of 85% among residents aged 15-25 years and the
lowest rate of 15% among those over 60. These data highlight the importance of
targeted digital literacy programs to bridge the generational gap and foster
widespread adoption across all age groups.

Technology Adoption Rates by Age Group
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Figure 2.
Technology Adoption Rates by Age Group

The chart outlines the technology adoption rates across different age groups.
Younger residents (15-25 years) have the highest adoption rate at 85%, followed by
those aged 26-35 years at 65%. However, there is a significant drop among older
residents, with the adoption rate decreasing to just 15% for those aged 60 and above.
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This generational divide indicates the importance of targeted digital literacy programs
to increase adoption rates among older demographics.

Role of Government and Private Sector Initiatives

Both government and private sector initiatives are critical in enhancing digital
infrastructure and promoting technology use in rural villages. Government programs
providing internet access and equipment subsidies have helped certain regions gain
basic digital infrastructure. However, these programs’ reach varies widely, with some
villages receiving substantial support while others remain underserved. Private
telecommunications companies have also extended services to rural areas but face
challenges due to high costs and limited profitability.

Table 3. The reach and effectiveness of government and private sector
initiatives in the surveyed villages

Initiative Coverage in Surveyed Villages Average Support Received
(%) (RP)

Government 40 300,000,000

Subsidies

Private Sector 25 225,000,000

Support

NGO Digital Training 35 75,000,000

The table highlights the coverage and average support received through
various government and private sector initiatives in the surveyed villages. Government
subsidies cover approximately 40% of villages, while private sector support reaches
25% of surveyed villages. NGOs also play a vital role, focusing primarily on digital
training. Despite these efforts, comprehensive digital inclusion is yet to be achieved,
indicating the need for coordinated efforts among stakeholders to ensure digital
accessibility in all rural areas.
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Coverage of Government and Private Initiatives in Villages
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Figure 3.
Coverage of Government and Private Initiatives in Villages

The chart shows the coverage of various initiatives in the surveyed villages.
Government subsidies cover approximately 40% of villages, offering substantial
infrastructure and support for digital resources. Private sector contributions cover 25%
of the areas, focusing on network expansion despite financial constraints. Additionally,
NGOs provide digital training in 35% of the villages, addressing digital literacy gaps.
Together, these initiatives are essential for achieving digital inclusivity in rural areas.

Future Opportunities and Challenges for Digital Inclusion

The findings emphasize the need for continued investment in digital
infrastructure and educational programs promoting digital literacy in rural villages.
Developing locally adapted solutions, such as community-based internet cooperatives,
presents a critical opportunity for improving digital access. Additionally, digital training
tailored to rural populations could encourage adoption and meaningful digital
engagement. However, challenges remain in financing infrastructure expansion and
sustaining literacy initiatives, essential for long-term digital inclusion.
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Figure 2.
Projected technology adoption rates with sustained infrastructure and literacy
programs

The graph projects technology adoption rates with sustained infrastructure and
literacy programs over the next five years. The trend suggests that technology
adoption across all age groups is expected to increase significantly if these programs
are continuously expanded. This improvement is anticipated to boost rural economic
growth, educational opportunities, and healthcare accessibility, contributing to a more
balanced national development.

Discussion
Digital Connectivity and Village Development

Digital connectivity is a cornerstone for development in rural villages, impacting
various socio-economic facets, such as education, health, and economic productivity.
The findings reveal that limited and unstable internet access in many Indonesian
villages hinders digital engagement, a barrier shared with studies showing similar
constraints in rural infrastructure (Lee & Jung, 2020; Allen et al., 2021; Williams, 2022).
Villages often lack reliable networks compared to urban areas, restricting residents'
access to online education, telemedicine, and e-commerce opportunities. This lack of
access perpetuates inequalities, as urban residents continue to benefit from digital
growth while rural communities fall behind in accessing essential services that support
development (Herliana & Nugroho, 2023; Budi et al., 2021; Prasetyo & Nugraha, 2022).

Comparing previous studies on rural digital access, research has highlighted
that increased internet penetration can directly influence economic growth by
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enabling online business expansion and access to broader markets (Mulyani et al.,
2023; Rahman & Igbal, 2022; Wijaya et al., 2020). However, small vilage communities
cannot effectively leverage these opportunities without foundational infrastructure.
Practical implications for this study suggest that investments in digital infrastructure,
such as improved mobile networks and affordable broadband, would provide rural
residents with access to education, healthcare, and markets, fostering a digitally
inclusive environment. Still, logistical and financial limitations present challenges to
expanding these networks, particularly in remote and mountainous areas.

Socio-Economic Impact of Digital Inclusion

Access to technology has transformative effects on rural socio-economic
structures by promoting business opportunities, improving education, and increasing
healthcare access. The study shows that villages with stable internet have higher
average incomes, as residents can participate in e-commerce, thus enhancing their
economic resilience. This finding aligns with previous research indicating that rural
businesses with online access can overcome geographic limitations and improve sales
(Santoso & Widodo, 2022; Hartono et al., 2021; Syafrizal, 2023). Moreover, the
adoption of telemedicine in connected villages has provided residents with access to
healthcare, reducing the need for long trips to urban health centers, which has been
highlighted in similar studies as an effective way to address healthcare gaps in rural
areas (Sugiharto & Hartati, 2022; Rahmawati & Firmansyah, 2021; Latifah & Amalia,
2023).

Practical implications suggest that supporting digital businesses and
telemedicine solutions could significantly raise the socio-economic standards in rural
villages. However, these efforts require digital infrastructure and training to enable
residents to use online services effectively. Challenges persist in providing adequate
support to rural entrepreneurs and healthcare providers and in maintaining the digital
infrastructure in remote areas.

Attitudes Toward Technology Adoption and Generational Differences

The findings reveal a generational divide in technology adoption, where
younger residents show high enthusiasm for digital engagement, while older residents
are more hesitant. This aligns with studies that emphasize the role of digital literacy in
increasing technology adoption among older generations (Sari & Wijayanti, 2021;
Nugraha et al., 2022; Supriyanto, 2023). A digital literacy gap often leads to missed
opportunities, as older residents may avoid beneficial online platforms out of security
concerns or unfamiliarity with digital tools. Village leaders have recognized this issue
and have begun offering training programs to promote digital literacy across all age
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groups, which has increased adoption rates among older adults. Such initiatives align
with the broader research on digital inclusivity, which emphasizes age-specific
approaches to digital training (Rahma et al.,, 2022; Kusuma & Hardi, 2023; Andriansyah,
2021).

Practical implications underscore the need for targeted digital training to
empower all age groups within rural villages. Such programs could bridge the
generational divide, enabling older residents to participate more fully in the digital
economy. However, providing this training requires consistent resources and skilled
instructors, which poses a challenge in rural areas where resources are already limited.

Role of Government and Private Sector in Village Digitalization

Government and private sector initiatives are crucial in expanding digital access
in rural areas. The study shows that government subsidies and private investments in
rural digital infrastructure have enabled certain villages to access the Internet, though
support levels vary widely across regions. Previous research suggests that effective
government and private sector collaboration can accelerate digital inclusivity (Santoso
et al, 2020; Hermawan & Dewi, 2022; Yusuf & Indah, 2023). However, many private
companies face challenges in extending their services due to the high installation costs
and limited profitability in rural areas. As a result, NGOs have stepped in to provide
digital training, emphasizing community-level involvement in technology adoption.

This study’s findings indicate that sustainable village development relies on
ongoing government-private partnerships and NGO support. Practical implications
suggest that a well-coordinated approach among stakeholders could enhance digital
inclusivity, driving socio-economic growth in rural areas. However, limited financial
resources and the geographic complexity of some regions pose significant limitations
to the widespread success of such partnerships.

Furthermore, The findings highlight key areas where digital inclusion efforts
could benefit village development, including improved infrastructure, digital literacy
training, and supportive government policies. The practical implications suggest that
a multifaceted approach—combining infrastructure investment, targeted digital
training, and continuous government-private partnerships—could close the rural-
urban divide in Indonesia. However, the study's limitations include the difficulty of
scaling infrastructure in remote areas and providing continuous support for digital
literacy, which limits the long-term impact on some of the most isolated villages.
Addressing these limitations through adaptive, community-centered approaches will
be essential for sustainable rural digital inclusion.

4. Conclusion
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This research concludes that bridging the digital divide in Indonesia’s rural
villages is crucial for advancing socio-economic development and improving quality
of life. The study demonstrates that limited internet infrastructure and digital literacy
gaps significantly hamper access to essential services such as online education,
telemedicine, and e-commerce. Addressing these challenges is fundamental to
reducing urban-rural inequalities and ensuring that rural communities can fully
participate in the national digital economy. Connectivity enhancements and digital
literacy initiatives enable village residents to overcome geographic constraints, expand
market reach, and access healthcare remotely, thereby supporting sustainable village
development.

The research underscores the need for coordinated efforts among government
agencies, private sector players, and NGOs to extend digital infrastructure and provide
targeted digital literacy training. While some villages have seen positive outcomes
from recent digital inclusion efforts, challenges remain in ensuring equitable access
across all regions. The findings highlight that tailored strategies are essential to engage
all age groups and maximize the benefits of digitalization. Investing in rural
connectivity and inclusive policies will empower Indonesia’s rural communities and
contribute to a balanced and sustainable national development.
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