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ABSTRACT

Background. Digital inequality remains a persistent barrier to social
and economic development in undeveloped and peripheral areas,
limiting communities’ access to information, public services, and
economic opportunities. While infrastructure gaps are often
emphasized, insufficient digital literacy frequently becomes a more
decisive constraint on meaningful participation in the digital
ecosystem.

Purpose. This study aims to examine digital literacy as a strategic tool
for community empowerment, focusing on how digital competencies
can enhance social participation, economic resilience, and local
capacity building in underserved and peripheral contexts.

Method. This research employs a mixed-methods approach combining
a community-based survey with in-depth interviews involving
residents, local facilitators, and community leaders in selected
peripheral areas. Quantitative data were analyzed descriptively and
inferentially to identify patterns of digital skill acquisition and usage,
while qualitative data were thematically analyzed to capture contextual
experiences, challenges, and empowerment outcomes.

Results. The findings indicate that digital literacy interventions
significantly improve community members’ ability to access
information, utilize digital public services, and engage in
microeconomic activities such as online marketing and digital financial
services. However, the impact varies depending on age, educational
background, and local support systems. Communities with
participatory training models and contextualized learning materials
demonstrate higher levels of digital confidence, collective problem-
solving, and sustainable technology adoption.

Conclusion. Digital literacy functions not merely as a technical skill
but as a catalyst for broader community empowerment in undeveloped
and peripheral areas. Effective digital literacy programs must be
context-sensitive, inclusive, and community-driven to ensure long-term
empowerment rather than short-term technological exposure. This
study contributes to the discourse on digital inclusion by emphasizing
literacy-oriented approaches as a foundation for equitable
development.
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INTRODUCTION
Digital transformation has become a defining

characteristic of contemporary society, reshaping economic
structures, social interactions, governance systems, and
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educational practices across the globe (Baber, 2022; Nelson, 2022; Wang, 2023). The rapid
diffusion of digital technologies has generated new opportunities for innovation and development,
while simultaneously exposing deep structural inequalities between regions, social groups, and
communities. In this context, access to digital tools alone is no longer sufficient; the ability to use,
interpret, and critically engage with digital technologies has emerged as a crucial determinant of
social participation and empowerment. Despite global advancements in information and
communication technologies, undeveloped and peripheral areas continue to experience persistent
digital exclusion. These regions often face overlapping disadvantages, including limited
infrastructure, low educational attainment, economic marginalization, and restricted access to public
services. As a result, digitalization processes that are intended to foster inclusion may inadvertently
reinforce existing inequalities when local communities lack the competencies required to
meaningfully engage with digital systems.

Digital literacy has increasingly been recognized as a foundational skill for navigating
contemporary life (Martzoukou, 2024; Moore, 2022; Reddy, 2023). It extends beyond basic
technical abilities, encompassing critical thinking, information evaluation, communication skills,
and ethical awareness in digital environments. In underserved communities, digital literacy plays a
strategic role in enabling individuals to access information, participate in civic life, and engage in
economic activities that were previously inaccessible due to geographic and structural constraints.
However, much of the existing discourse on digital literacy remains centered on formal education
systems and urban contexts. Policies and programs often assume a level of institutional readiness
and infrastructural stability that is rarely present in peripheral areas. This assumption risks
overlooking the unique social, cultural, and economic realities of marginalized communities, where
digital learning often occurs informally and is shaped by local practices and collective experiences.

Community empowerment has emerged as a central concept in development studies,
emphasizing local agency, participation, and capacity building rather than top-down interventions.
Empowerment-oriented approaches prioritize the ability of communities to identify their own needs,
mobilize resources, and sustain development initiatives over time. Within this framework, digital
literacy can function as an enabling force that strengthens community autonomy and collective
problem-solving capacities (Peng, 2022; Shaw, 2023; Tinmaz, 2023). The relationship between
digital literacy and community empowerment is not automatic. Digital skills do not inherently
translate into empowerment unless they are embedded within supportive social structures and
aligned with community goals. In peripheral areas, the effectiveness of digital literacy initiatives is
strongly influenced by factors such as local leadership, social networks, cultural relevance, and the
availability of ongoing support mechanisms. Empirical studies have shown that digital literacy can
enhance economic opportunities in marginalized communities, particularly through access to online
markets, digital financial services, and entrepreneurship platforms. Small-scale economic actors in
rural and peripheral regions increasingly rely on digital tools to expand their market reach, reduce
transaction costs, and improve income stability. Nevertheless, without adequate digital
competencies, these opportunities remain unevenly distributed.

Beyond economic dimensions, digital literacy also contributes to social empowerment by
facilitating access to information, health services, and educational resources. In peripheral areas
where physical access to institutions is limited, digital platforms can bridge gaps in service delivery
and strengthen community resilience (Choudhary, 2022; Marzo, 2022; Taba, 2022). The ability to
critically evaluate digital information is particularly important in contexts where misinformation
can exacerbate social vulnerability. Governance and civic participation represent another critical
domain in which digital literacy influences empowerment. E-government platforms, digital
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reporting systems, and online civic forums increasingly mediate interactions between citizens and
public institutions. For communities in undeveloped areas, digital literacy determines whether these
technologies become tools for inclusion or new forms of exclusion that further marginalize those
lacking digital competencies.

Despite these potential benefits, digital literacy initiatives often face significant challenges in
peripheral contexts (Busse, 2022; Irfan, 2022; Zhang, 2024). Limited infrastructure, intermittent
connectivity, and affordability issues constrain program implementation. Moreover, standardized
training models frequently fail to account for local languages, cultural norms, and community
knowledge systems, reducing their relevance and sustainability. Gender, age, and educational
background further complicate the digital literacy landscape in marginalized communities. Women,
older adults, and individuals with limited formal education are often disproportionately excluded
from digital learning opportunities. Addressing these disparities requires inclusive and adaptive
approaches that recognize diversity within communities rather than treating them as homogeneous
groups.

Recent development paradigms increasingly emphasize community-based and participatory
approaches to digital literacy (Alipour, 2022; Dijkman, 2024; Ji, 2024). These models position
community members not merely as recipients of training but as active contributors in designing,
implementing, and evaluating digital initiatives. Such approaches have demonstrated greater
potential for fostering ownership, relevance, and long-term impact in peripheral areas. The
integration of local knowledge and contextual learning materials is critical to the success of digital
literacy programs. When digital skills are linked to everyday practices—such as agriculture, local
trade, health management, or community communication—they become more meaningful and
transferable. This contextualization enhances motivation and reinforces the perception of digital
literacy as a practical asset rather than an abstract competency.

Nevertheless, there remains a lack of systematic research examining digital literacy explicitly
as a tool for community empowerment in undeveloped and peripheral areas. Existing studies often
focus on individual outcomes or technological adoption rates, offering limited insight into collective
empowerment processes and social transformation. This gap highlights the need for research that
foregrounds community perspectives and empowerment outcomes. Therefore, this study seeks to
contribute to the growing body of literature on digital inclusion by examining how digital literacy
initiatives can support community empowerment in undeveloped and peripheral areas. By analyzing
both quantitative patterns and qualitative experiences, this research aims to provide a nuanced
understanding of the conditions under which digital literacy becomes a catalyst for sustainable and
inclusive community development.

RESEARCH METHODOLOGY

This study employed a mixed-methods research design to capture both the measurable
outcomes and the contextual dynamics of digital literacy as a tool for community empowerment in
undeveloped and peripheral areas (Aydinlar, 2024; Faux-Nightingale, 2022; Li, 2023). The
quantitative component involved a survey administered to community members participating in
local digital literacy initiatives, focusing on digital access, skill acquisition, usage patterns, and
perceived empowerment outcomes. The survey data were analyzed using descriptive and inferential
statistical techniques to identify trends and relationships between digital literacy levels and
indicators of community empowerment. This approach enabled a systematic assessment of the
extent to which digital competencies are associated with social and economic participation.
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To complement the quantitative findings, qualitative data were collected through semi-
structured interviews with selected community members, local facilitators, and community leaders.
These interviews explored lived experiences, perceived challenges, and contextual factors
influencing the implementation and impact of digital literacy programs. The qualitative data were
analyzed thematically to uncover recurring patterns and to provide deeper insight into how digital
literacy practices are embedded within community structures and daily life. Integrating quantitative
and qualitative findings allowed for triangulation, enhancing the credibility of the results and
offering a more comprehensive understanding of digital literacy as a community empowerment
mechanism.

RESULT AND DISCUSSION

The quantitative results indicate a positive association between digital literacy levels and
perceived community empowerment in undeveloped and peripheral areas. Participants who
demonstrated higher digital competencies reported greater access to information, more frequent use
of digital public services, and increased participation in income-generating activities such as online
marketing and digital transactions. Statistical analysis shows that digital literacy is more strongly
related to functional outcomes—such as service access and economic engagement—than to general
technology ownership, suggesting that skills and usage patterns play a more decisive role than mere
access to digital devices.

Qualitative findings further illuminate how digital literacy contributes to empowerment
through contextual and collective processes. Interview data reveal that community members who
engaged in participatory and locally contextualized digital literacy activities experienced increased
confidence, problem-solving capacity, and collaboration within their communities. Nevertheless,
the results also highlight uneven impacts, particularly among older participants and individuals with
limited formal education, who faced greater challenges in adopting digital practices. These findings
underscore that digital literacy initiatives yield stronger empowerment outcomes when supported by
social facilitation, relevant content, and sustained community-level engagement rather than one-off
training interventions.

Table 1. Responses From The Respondents

No Procurement categories Interval values
1 Strongly Agree >90%
2 Agree 70-80%
3 Disagree 50-60%
4 Strongly disagree 0-40%
Total 100%

Table 1 presents the distribution of respondents’ responses across four agreement categories
used to assess perceptions related to digital literacy as a tool for community empowerment in
undeveloped and peripheral areas. The interval values indicate a strong tendency toward positive
responses, with Strongly Agree (>90%) and Agree (70—-80%) reflecting high levels of acceptance
and perceived relevance of digital literacy initiatives among respondents. This pattern suggests that
participants largely recognize digital literacy as a meaningful resource for enhancing access to
information, improving socioeconomic participation, and strengthening community capacity. In
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contrast, the lower intervals associated with Disagree (50-60%) and Strongly Disagree (0-40%)
point to a smaller segment of respondents who may face barriers such as limited prior exposure,
confidence, or contextual support. Overall, the response distribution underscores broad community
endorsement of digital literacy as a strategic instrument for empowerment, while simultaneously
indicating the need for targeted support to address residual resistance or exclusion within
marginalized groups.

MK
0.321 0.356
- 1000—  AJ —1.000-0.112 KP —1.000—  HS
\
A -0.167 0.099 KP HS

BS

BS

Figure 1. Data Smart PLs

Figure 1 illustrates the SmartPLS structural model used to examine the relationships among
the key constructs related to digital literacy and community empowerment in undeveloped and
peripheral areas. The model shows that AJ exerts a positive influence on MK ( = 0.321), while its
relationship with BS is negative (B = —0.167), indicating that not all initial conditions or access-
related factors automatically translate into supportive behavioral or skill-based outcomes. MK
demonstrates a relatively strong positive effect on KP (B = 0.356), suggesting that mediating
capacities—such as digital understanding or motivation—play a crucial role in transforming access
into meaningful participation. In contrast, the influence of BS on KP is weak (B = 0.099), signaling
that basic skills alone may be insufficient without supportive contextual or cognitive factors.
Furthermore, KP shows a limited direct effect on HS (B = 0.112), reflected in the low explained
variance (R? = 0.012), which implies that community empowerment outcomes are shaped by more
complex and indirect mechanisms beyond linear skill acquisition. Overall, the model challenges the
simplistic assumption that digital literacy directly produces empowerment, instead highlighting the
importance of mediating variables and structural conditions in determining the effectiveness of
digital literacy initiatives in marginalized communities.

The findings of this study demonstrate that digital literacy functions as a potential, rather than
automatic, tool for community empowerment in undeveloped and peripheral areas. While positive
relationships were identified between certain constructs, the structural model reveals that
empowerment outcomes are shaped by indirect pathways and mediating factors. This challenges
simplistic development narratives that equate digital access or basic skills acquisition with
empowerment, and instead supports more nuanced frameworks that emphasize capability
transformation and contextual alignment.
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The positive influence of initial access and exposure (AJ) on motivational and cognitive
readiness (MK) suggests that early engagement with digital technologies can stimulate awareness
and willingness to participate in digital activities (Bender, 2024; Naamati-Schneider, 2024; Wang,
2022). This finding aligns with empowerment theories that position consciousness-raising as a
prerequisite for agency. However, the presence of access alone does not guarantee skill
development or empowerment, underscoring the importance of structured guidance and social
facilitation in peripheral contexts. Notably, the negative relationship between access-related factors
(AJ) and basic skills (BS) indicates a critical gap between availability and effective learning. This
result suggests that exposure without adequate instructional support may generate confusion,
dependency, or disengagement, particularly among populations with limited prior educational
experiences. From an empowerment perspective, this highlights the risk of digital initiatives that
prioritize infrastructure deployment over pedagogical and community-based support mechanisms.
The relatively strong effect of motivational and cognitive readiness (MK) on participatory
competence (KP) underscores the central role of internalized digital understanding in enabling
meaningful engagement. This finding suggests that empowerment emerges not from mechanical
skill acquisition, but from the ability to interpret, adapt, and apply digital tools to locally relevant
needs. In this sense, digital literacy operates as a cognitive and social process rather than a purely
technical one.

In contrast, the weak relationship between basic skills (BS) and participatory competence
(KP) reinforces the argument that foundational operational skills alone are insufficient for
empowerment (Chen, 2024; Kass-Hanna, 2022; Ngiam, 2022). Without critical awareness,
confidence, and contextual relevance, basic digital skills may remain underutilized or confined to
passive consumption. This supports critical digital literacy perspectives that emphasize higher-order
competencies such as evaluation, communication, and problem-solving. Furthermore, the limited
direct effect of participatory competence (KP) on empowerment outcomes (HS), as reflected in the
low explained variance, indicates that community empowerment is influenced by broader structural
and social conditions. Factors such as local leadership, collective norms, institutional
responsiveness, and economic opportunities likely interact with digital literacy to shape
empowerment trajectories. This finding cautions against overestimating the transformative power of
digital literacy in isolation.

From a policy and programmatic standpoint, these results imply that digital literacy initiatives
in undeveloped and peripheral areas must move beyond standardized training models. Community-
driven approaches that integrate local knowledge, peer learning, and sustained facilitation are more
likely to translate digital competencies into collective empowerment. Empowerment, in this context,
is best understood as a gradual and relational process rather than an immediate outcome of training
interventions (Ciampa, 2023; Dalgig¢, 2024; McGrew, 2023). Overall, this study contributes to the
discourse on digital inclusion by reframing digital literacy as an enabling condition embedded
within social ecosystems. The findings affirm that digital literacy can support community
empowerment, but only when aligned with contextual realities, mediated by cognitive and social
readiness, and reinforced by supportive community structures. This perspective invites future
research to explore longitudinal and participatory models that better capture the complex pathways
between digital literacy and sustainable empowerment in marginalized communities.

CONCLUSION
The conclusion of this study emphasizes that digital literacy should be understood not as an
end in itself, but as a strategic enabler of community empowerment in undeveloped and peripheral
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areas. The findings demonstrate that digital literacy contributes to empowerment primarily through
indirect and mediated pathways, rather than through direct or linear effects. Access to digital
technologies and basic operational skills alone are insufficient to generate meaningful
empowerment outcomes without supportive cognitive, social, and contextual conditions. This study
highlights the critical role of motivational and cognitive readiness in transforming digital exposure
into participatory competence. Communities that develop awareness, confidence, and contextual
understanding of digital tools are better positioned to use technology for accessing information,
engaging in economic activities, and participating in public services. Conversely, digital initiatives
that focus narrowly on infrastructure or technical training risk reproducing existing inequalities and
limiting the transformative potential of digitalization.

The limited direct impact of participatory competence on broader empowerment outcomes
further underscores that community empowerment is shaped by complex structural factors,
including social capital, local leadership, institutional support, and economic opportunities. Digital
literacy can strengthen these dimensions, but it cannot substitute for them. Therefore,
empowerment-oriented digital literacy programs must be integrated with broader community
development strategies to ensure sustainability and inclusivity. In conclusion, digital literacy holds
significant promise as a tool for community empowerment when implemented through context-
sensitive, participatory, and inclusive approaches. This study contributes to the digital inclusion
literature by challenging deterministic assumptions and emphasizing the importance of mediation,
community engagement, and structural support. Future research should explore longitudinal and
comparative designs to further examine how digital literacy interacts with social and institutional
ecosystems to foster sustainable empowerment in marginalized communities.
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