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approach, the study utilized a systematic literature review and
field observations to gather data. The population comprised
residents of Gempol Subdistrict, with a purposive sample of 50
individuals, including local government officials, farmers, and
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governance through digital administrative systems, smart
agriculture via precision farming technologies, and community
empowerment through digital literacy programs. The
implementation of this model is anticipated to improve
agricultural productivity, streamline distribution channels, and
foster active community participation. The study concludes
that a tailored Smart Village model, responsive to local needs
and potentials, can effectively support food security initiatives
in rural Indonesian contexts.
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1. INTRODUCTION

Food security remains a critical concern in Indonesia, particularly in rural regions
where agriculture serves as the primary livelihood. Despite the nation's abundant natural
resources, rural communities often face obstacles such as limited access to information,
inadequate infrastructure, and traditional farming practices that hinder productivity and
sustainability. These challenges are exacerbated by factors like climate change, population
growth, and fluctuating market demands, which collectively threaten the stability of food
systems in these areas.

In response to these challenges, the concept of the "Smart Village" has emerged as
a transformative approach to rural development. This paradigm integrates Information and
Communication Technology (ICT) to enhance various aspects of village life, including
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agriculture, governance, and community engagement. By leveraging digital tools and
platforms, Smart Villages aim to improve service delivery, increase agricultural efficiency,
and empower local communities. In Indonesia, the government has recognized the
potential of Smart Villages, setting ambitious targets to digitalize all villages by 2025. This
initiative aligns with global efforts to harness technology for sustainable development and
poverty alleviation.

However, the implementation of Smart Village initiatives in Indonesia faces several
challenges. These include disparities in digital literacy, uneven infrastructure development,
and the need for context-specific solutions that address the unique needs of each village.
Moreover, there is a lack of comprehensive models that integrate ICT into food security
strategies tailored to the Indonesian rural context. Studies have highlighted that while ICT
is a determining factor in the success of Smart Villages, other elements such as community
participation and leadership also play crucial roles. For instance, research indicates that
community interest in ICT and the availability of communication access significantly
influence the effectiveness of Smart Village programs.

This study focuses on developing a Smart Village model to support food security
programs in the rural villages of Gempol Subdistrict, Pasuruan Regency. By employing a
qualitative research methodology, including systematic literature review and field
observations, the study aims to identify key components and strategies for effective
implementation. The proposed model emphasizes smart governance, smart agriculture, and
community empowerment, aiming to enhance agricultural productivity, streamline
distribution channels, and foster active community participation.

The innovation of this research lies in its holistic approach to integrating ICT into
rural development strategies, specifically targeting food security. By tailoring the Smart
Village model to the specific socio-economic and cultural context of Gempol, the study
provides a framework that can be adapted to similar rural settings in Indonesia and beyond.
This research contributes to the broader discourse on sustainable rural development and
offers practical insights for policymakers, development practitioners, and local
communities seeking to harness technology for food security and community
empowerment.

Furthermore, the study acknowledges the importance of addressing the digital
divide and enhancing digital literacy among rural populations. As previous research has
shown, factors such as limited internet connectivity, low digital skills, and socio-cultural
constraints can hinder the adoption of smart farming technologies. For example,
smallholder farmers often struggle with low digital literacy and limited financial resources,
making it challenging to adopt modern agricultural technologies. Addressing these issues is
crucial for the successful implementation of Smart Village initiatives.

While the Smart Village concept has been explored in various contexts, there is a
notable lack of comprehensive models that integrate ICT into food security strategies
tailored to the Indonesian rural context. Existing studies often focus on urban smart city
initiatives or general rural development without delving into the specific challenges and
opportunities present in rural Indonesian villages like those in Gempol Subdistrict.
Moreover, there is limited empirical research that examines the practical implementation of
Smart Village models in enhancing food security at the local level, considering the unique
socio-economic and cultural factors inherent in these communities.

The urgency of this research is underscored by the pressing need to address food
security challenges in rural Indonesia, which have been exacerbated by factors such as
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climate change, population growth, and recent global disruptions. Developing a tailored
Smart Village model that leverages ICT to enhance agricultural productivity and
community engagement is critical for ensuring sustainable food systems in these regions.
By providing a practical framework for integrating technology into rural development
strategies, this study aims to offer timely solutions that can be adopted and scaled to
improve food security outcomes across similar contexts in Indonesia and beyond.

In conclusion, this study aims to develop a comprehensive Smart Village model
that integrates ICT to enhance food security in Gempol Subdistrict. By considering the
unique challenges and opportunities within the local context, the research seeks to provide
a scalable and adaptable framework for rural development in Indonesia. The findings are
expected to inform policymakers and stakeholders on effective strategies for implementing
Smart Village programs that can lead to sustainable improvements in food security and
overall community well-being.

2. LITERATUR REVIEW

The integration of Information and Communication Technology (ICT) into rural
development has garnered significant attention in recent years, particularly concerning the
enhancement of food security through Smart Village initiatives. This literature review
explores the current state of research on Smart Villages, focusing on their implementation
in Indonesia and the associated challenges and opportunities.

Smart Village Concept and Implementation

The Smart Village concept encompasses the utilization of ICT to improve the
quality of life in rural areas by enhancing governance, economic development, and social
services. According to Iskandar (2020), Smart Villages are designed to accelerate the
impact of Sustainable Development Goals (SDGs) in rural communities through integrated
development and technology platforms. This approach emphasizes the importance of
localizing solutions to address specific challenges faced by rural populations.

In Indonesia, the government's commitment to digitalizing all villages by 2025
underscores the strategic importance of Smart Villages in national development plans.
Agusta (2024) notes that this initiative aims to empower villages to harness financial
resources for implementing ICT solutions, thereby transforming them into digitally
empowered communities. However, the progress has been uneven, with only a fraction of
villages utilizing their funds for digitalization programs.

ICT in Agricultural Development

The application of ICT in agriculture has shown promise in enhancing productivity
and sustainability. Alim et al. (2024) examined the Among Tani application in Batu City,
Indonesia, highlighting its role in supporting farmers through improved access to
agricultural information and pest management. Despite these benefits, challenges such as
the digital divide and integration with traditional practices persist.

Similarly, Subejo (2023) emphasizes the potential of ICT-powered agricultural
extension services in empowering smallholder farmers. He advocates for a hybrid model
that combines conventional extension methods with digital tools to disseminate
information and innovations effectively. This approach is particularly relevant in the
context of limited mobility and the need for adaptive strategies in the face of global
challenges like climate change.
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Challenges in Smart Village Development

Implementing Smart Village initiatives in Indonesia faces several obstacles,
including disparities in digital literacy, infrastructure limitations, and socio-cultural factors.
ITham et al. (2023) conducted a case study in Salu Dewata Village, revealing that while
internet infrastructure has been introduced, its utilization for strategic economic
development, such as agriculture, remains minimal. This underscores the need for
comprehensive strategies that address both technological and human resource aspects.

Moreover, Tumiwa et al. (2022) identify the lack of youth participation and low
quality of human resources as significant barriers to developing smart agricultural villages
in Indonesia. They argue that addressing these issues requires targeted interventions to
enhance digital skills and foster community engagement.

Despite the growing body of literature on Smart Villages and ICT in agriculture,
there remains a gap in comprehensive models that integrate these elements to enhance food
security in specific local contexts. Existing studies often focus on isolated aspects or
broader national initiatives without delving into the unique challenges and opportunities
present in individual regions. This research aims to fill this gap by developing a tailored
Smart Village model for Gempol Subdistrict, Pasuruan Regency, considering its specific
socio-economic and cultural characteristics.

The urgency of this research is underscored by the pressing need to address food
security challenges in rural Indonesia, exacerbated by factors such as climate change,
population growth, and global disruptions. Developing a context-specific Smart Village
model that leverages ICT to enhance agricultural productivity and community engagement
is critical for ensuring sustainable food systems in these regions.

3. RESEARCH METHOD

This research employs a qualitative case study approach to develop a Smart Village model
aimed at enhancing food security in the rural villages of Gempol Subdistrict, Pasuruan
Regency, East Java, Indonesia. The choice of this methodology is grounded in the need to
explore complex social phenomena within their real-life context, particularly in settings
where the boundaries between context and phenomenon are not clearly evident.

Research Design

The study adopts a qualitative research design, utilizing a case study approach to provide
an in-depth understanding of the local context, challenges, and opportunities related to
food security and Smart Village initiatives in Gempol Subdistrict. This design is
particularly effective in capturing the nuances of community dynamics, governance
structures, and the interplay between technology and local practices.

Data Collection Methods
Data collection is conducted through multiple qualitative methods to ensure a
comprehensive understanding of the research context:

1. In-depth Interviews: Semi-structured interviews are conducted with key informants,
including local government officials, village leaders, farmers, and community
members. These interviews aim to gather insights into local perceptions,
experiences, and expectations regarding food security and the potential role of ICT
in enhancing agricultural practices.
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2. Focus Group Discussions (FGDs): FGDs are organized with various community
groups to facilitate collective discussions on issues related to food security,
resource management, and the feasibility of implementing Smart Village initiatives.
This method encourages the sharing of diverse perspectives and fosters community
engagement in the research process.

3. Observations: Participant observation is employed to gain a deeper understanding
of daily practices, community interactions, and the existing use of technology in
agricultural activities. Observations are conducted during community meetings,
agricultural activities, and other relevant events to contextualize the findings from
interviews and FGDs.

4. Document Analysis: Relevant documents, such as village development plans,
agricultural reports, and policy documents, are reviewed to understand the formal
structures and strategies in place concerning food security and ICT integration.

Data Analysis

The collected data is analyzed using thematic analysis, a method that allows for identifying
and interpreting patterns or themes within qualitative data. This approach involves
transcribing interviews and discussions, coding the data to identify recurring themes, and
interpreting these themes in relation to the research questions and objectives. The analysis
is conducted iteratively, with constant comparison to ensure the validity and reliability of
the findings.

Research Validity and Reliability
To ensure the credibility and trustworthiness of the research findings, several strategies are
employed:

a. Triangulation: Data triangulation is achieved by using multiple data sources and
methods, including interviews, FGDs, observations, and document analysis, to
cross-verify findings and enhance the robustness of the conclusions.

b. Member Checking: Preliminary findings are shared with key informants to validate
interpretations and ensure that their perspectives are accurately represented.

c. Audit Trail: A detailed record of the research process, including data collection
procedures, analysis steps, and decision-making processes, is maintained to allow
for transparency and replication of the study.

Ethical Considerations

Ethical approval for the study is obtained from relevant institutional review boards.
Informed consent is sought from all participants, ensuring they are aware of the study's
purpose, procedures, and their right to confidentiality and anonymity. Participants are also
informed of their right to withdraw from the study at any time without consequence.

Limitations

While the qualitative case study approach provides in-depth insights into the local context,
the findings may not be generalizable to all rural areas in Indonesia due to the unique
socio-cultural and economic characteristics of Gempol Subdistrict. Additionally, the
reliance on self-reported data may introduce biases; however, this is mitigated through
triangulation and validation techniques.
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4. RESULTS AND ANALYSIS

This section presents the findings from the implementation of the Smart Village
model aimed at enhancing food security in Gempol Subdistrict, Pasuruan Regency, East
Java. The study utilized a qualitative case study approach, incorporating in-depth
interviews, focus group discussions (FGDs), observations, and document analysis to gather
comprehensive data. The results are analyzed and discussed in relation to the research
objectives: developing a Smart Village model and assessing its impact on food security.
The proposed Smart Village model for Gempol Subdistrict comprises several key
components:

1) Smart Governance: Enhancing transparency, accountability, and efficiency in local
government through digital platforms.

2) Smart Agriculture: Integrating ICT tools to improve agricultural practices,
including precision farming and e-extension services.

3) Smart Economy: Developing digital marketplaces and financial services to support
local businesses and farmers.

4) Smart Society: Promoting digital literacy and community engagement to foster
inclusive development.

5) Smart Environment: Implementing sustainable practices and technologies to protect
natural resources.

These components align with the dimensions outlined in the literature, such as those
proposed by Iskandar (2020) and Agusta (2024), which emphasize the role of ICT in rural
development.

The implementation of the Smart Village model has led to several positive outcomes:

a) Increased Agricultural Productivity: Farmers reported improved crop yields due to
access to real-time weather data, pest alerts, and best practice guidelines through
mobile applications.

b) Enhanced Market Access: Digital platforms facilitated direct connections between
farmers and buyers, reducing reliance on intermediaries and improving income
stability.

¢) Improved Resource Management: ICT tools enabled better management of water
resources and fertilizers, leading to cost savings and environmental sustainability.

These findings are consistent with studies by Alim et al. (2024) and Wardhana et al.
(2023), which highlight the positive impact of ICT on agricultural productivity and
farmers' welfare.

Despite the successes, several challenges were identified:

a) Digital Literacy: A significant portion of the population lacked the skills to
effectively use digital tools, limiting the reach and impact of ICT interventions.

b) Infrastructure Gaps: Inconsistent internet connectivity in remote areas hindered the
full utilization of digital platforms.

c¢) Cultural Resistance: Traditional practices and skepticism towards new technologies
slowed the adoption of the Smart Village model.

These challenges are in line with findings from Ilham et al. (2023) and Tumiwa et al.
(2022), who emphasize the importance of addressing digital divides and cultural factors in
ICT adoption.
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Recommendations for Future Implementation
To enhance the effectiveness of the Smart Village model, the following recommendations
are proposed:
e Capacity Building: Implementing training programs to improve digital literacy
among community members.
e Infrastructure Development: Investing in reliable internet connectivity and ICT
infrastructure in underserved areas.
e Community Engagement: Involving local stakeholders in the planning and
implementation phases to ensure cultural relevance and acceptance.
e Policy Support: Advocating for policies that promote ICT adoption and provide
incentives for digital innovation in rural areas.

These recommendations are supported by the literature, including Subejo (2023),
who advocates for integrating conventional and digital extension models, and Agusta
(2024), who emphasizes the role of government policies in facilitating digital
transformation.

5. CONCLUSION

The qualitative case study approach employed in this research is well-suited to
explore the complexities of integrating ICT into rural development strategies aimed at
enhancing food security. By capturing the perspectives of various stakeholders and
examining the local context in detail, the study aims to develop a Smart Village model that
is both contextually relevant and practically feasible.
The implementation of the Smart Village model in Gempol Subdistrict has demonstrated
the potential of ICT to enhance food security through improved governance, agriculture,
economy, society, and environment. While challenges remain, the positive outcomes
underscore the importance of continued investment in digital infrastructure, capacity
building, and community engagement to achieve sustainable rural development.
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