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ARTICLE HISTORY ABSTRACT

Agriculture remains a vital sector for rural livelihoods, yet it faces multiple
challenges, including environmental degradation, unstable production, and limited
adoption of modern technology by farmers. This community service program aimed
to strengthen the understanding and accessibility of eco-friendly and digital farming
technologies for young farmers in Kecamatan Bungaraya, particularly in Desa
Buantan Lestari, a key agricultural hub in Riau Province, Indonesia. The program
aligns with the broader effort to achieve the Sustainable Development Goals (SDGs),
particularly those related to responsible production, climate action, and sustainable
land use.The program was conducted in two stages: (1) training workshops, where
participants were introduced to eco-friendly practices and digital tools through
lectures, discussions, and hands-on demonstrations, and (2) field mentoring, where
experts guided farmers in applying these technologies in their fields. To assess the
program's effectiveness, pre-tests and post-tests were conducted to measure
improvements in participants’ knowledge, while continuous field monitoring
evaluated the practical impact of the techniques on productivity and environmental
sustainability. The results showed a significant improvement in participants'
understanding, with post-test scores reflecting a 100% increase in knowledge
compared to pre-test scores. Furthermore, farmers reported increased confidence in
utilizing digital tools to optimize resource use and reduce environmental impact. This
program demonstrates a successful model for promoting eco-friendly and technology-
@ @ @ driven agricultural practices among young farmers, contributing to the achievement
BY SA of sustainable development goals in rural areas.
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1. INTRODUCTION
Agriculture plays a crucial role in supporting the livelihoods of rural communities, especially in regions

like Kecamatan Bungaraya, where the majority of the population relies on farming as their primary source of
income. However, modern agriculture faces several significant challenges, including environmental degradation,
fluctuating productivity, and the slow adoption of technology among farmers. These challenges threaten not only
the sustainability of agricultural practices but also the socio-economic well-being of farming communities. One
of the key issues in traditional farming practices is the overuse of chemical inputs, such as synthetic fertilizers
and pesticides, which can lead to soil degradation, water pollution, and loss of biodiversity. This environmental
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degradation negatively impacts long-term agricultural productivity and poses risks to human health and
ecosystems (Purnama et al., 2024a; Purnama & Mutamima, 2023; Partheepan et al., 2024). As a response,
sustainable agriculture practices that focus on minimizing environmental harm while maintaining high
productivity have gained global attention. These practices include the use of organic fertilizers, integrated pest
management (IPM), and agroforestry systems, which are more environmentally friendly and resource-efficient
(Purnama et al., 2024b).

Despite the growing awareness of sustainable farming practices, many farmers in rural areas remain
hesitant to adopt these methods due to limited knowledge, technical skills, and access to resources (Purnama et
al., 2023a; Purnama et al., 2024c; Worku et al., 2019). This is particularly true in the context of digital farming
technologies, which have the potential to revolutionize agriculture by enabling more precise and efficient
management of resources. Digital tools, such as precision farming applications, drones, and sensors, provide real-
time data on soil conditions, crop health, and weather patterns, allowing farmers to make informed decisions
(Purnama et al., 2024b). However, the adoption of these technologies remains low among smallholder farmers,
primarily due to lack of access, affordability, and technical know-how.

To address these challenges, innovative solutions that combine eco-friendly farming practices and
digitalization are needed to promote sustainable agriculture. The introduction of these technologies can help
farmers increase productivity while minimizing environmental impact. In Indonesia, initiatives to promote
sustainable agriculture have been implemented in various regions, but many rural farming communities, such as
those in Kecamatan Bungaraya, are still in the early stages of adopting these innovations. The purpose of this
community service program was to introduce and train farmers in Kecamatan Bungaraya, particularly in Desa
Buantan Lestari, on the use of eco-friendly and digital farming technologies. This area is a key agricultural hub
in Riau Province, and the implementation of sustainable farming practices is essential for its long-term
agricultural development. The program included intensive training on the use of organic fertilizers, natural pest
control methods, and digital farming applications to monitor soil, weather, and crop health. By providing practical
training and continuous field assistance, this program aimed to ensure that farmers could successfully implement
the technologies and achieve sustainable increases in productivity.

By combining eco-friendly farming methods with digital tools, this program also aimed to address key
barriers to adoption, such as limited technical knowledge and access to resources. Regular monitoring and
evaluation were conducted to assess the impact of the technologies on productivity and environmental
sustainability. Through this comprehensive approach, the program sought to create a replicable model that could
be applied in other regions facing similar challenges, ultimately contributing to the broader goal of promoting
sustainable agricultural practices in Indonesia

2. LITERATURE REVIEW
Sustainable agriculture is defined as farming practices that meet current food production needs while

preserving environmental health, economic profitability, and social equity for future generations. This concept
emphasizes that agricultural activities should not only focus on short-term productivity but also on long-term
sustainability. This can be achieved by minimizing environmental degradation, conserving natural resources, and
improving the economic viability of farming communities. According to Trigo et al (2021), the key principles of
sustainable agriculture include the efficient use of natural resources, ecosystem preservation, and social
sustainability. Practices such as water conservation, soil management, and reducing the use of synthetic inputs
like chemical fertilizers and pesticides are fundamental to sustainable agriculture. Agroecological approaches,
such as agroforestry, crop rotation, and integrated pest management (IPM), help maintain biodiversity while
protecting the environment and ensuring long-term soil fertility (Purnama et al., 2024b; Baker et al., 2020; Green
et al., 2020). These methods also focus on creating farming systems that are economically viable for farmers
while supporting rural communities' livelihoods and improving food security.

Eco-friendly farming practices, often referred to as organic farming or agroecology, aim to reduce the
environmental impacts of conventional agriculture. Organic farming emphasizes the use of natural fertilizers,
such as compost and manure, which improve soil fertility and structure without the negative effects commonly
associated with chemical fertilizers. These organic inputs are beneficial for enhancing soil biodiversity and water
retention, leading to healthier and more productive soils (Purnama et al., 2023b; Dhaliwal et al., 2023).
Furthermore, organic farming promotes biodiversity and soil health by avoiding harmful chemical inputs. Natural
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pest control methods, such as IPM, focus on utilizing biological control agents and minimizing the use of
synthetic pesticides, thus reducing soil and water contamination and protecting beneficial organisms.
Additionally, crop diversification, through practices like crop rotation and polyculture, enhances biodiversity and
reduces the risk of pest infestations, soil depletion, and disease outbreaks (ljaz et al., 2019). Research shows that
adopting eco-friendly farming practices leads to more resilient agricultural systems by improving the ecosystem's
ability to recover from environmental stresses, such as extreme weather or pest outbreaks (Saxena et al., 2021;
Sarma et al., 2024).

Digitalization in agriculture, often referred to as precision farming, has emerged as a key strategy for
improving productivity, efficiency, and sustainability. Digital farming integrates modern technologies like
sensors, drones, and farm management software to collect and analyze data in real-time. This data-driven
approach allows farmers to make precise decisions about their crops, soil, and water management. Sensors
deployed in the field provide real-time data on soil moisture, nutrient levels, and plant health, enabling farmers
to optimize the use of inputs like water and fertilizers, reducing waste and improving yields (Purnama et al.,
2024b). Similarly, drones equipped with cameras and sensors offer a cost-effective way to monitor large areas,
detecting issues such as disease outbreaks, pest infestations, or crop stress (Anghelache et al., 2021). These
technologies provide farmers with detailed insights that were previously unavailable and help improve decision-
making processes. Additionally, farm management applications allow farmers to integrate real-time data with
weather forecasts and predictive analytics, making farming less labor-intensive and more efficient. These
innovations have the potential to significantly reduce input costs, increase yields, and improve environmental
outcomes by reducing the overuse of resources (Charania & Li, 2020).

The combination of eco-friendly farming practices and digital technologies offers a powerful approach to
achieving sustainable agriculture. While eco-friendly practices help reduce environmental harm, digital
technologies enhance efficiency and decision-making in resource management. For instance, precision irrigation
systems can be paired with organic fertilizers to optimize water use while improving soil fertility. Similarly,
integrated pest management becomes more effective when supported by real-time data from sensors or drones,
allowing farmers to monitor pest populations and crop health more accurately (Chen et al., 2021). Digital farm
management systems also assist farmers in implementing crop rotation or polyculture systematically, optimizing
planting schedules and improving biodiversity. This integrated approach addresses the need to increase
productivity while minimizing the ecological footprint of agriculture, which is especially important for
smallholder farmers who often face challenges in maintaining productivity while adopting sustainable practices
(Hern&ndez-Ochoa et al., 2022).

The integration of eco-friendly practices with digital agriculture not only promotes sustainable farming
but also helps address key barriers such as limited access to knowledge, resources, and technology. By leveraging
real-time data and precision tools, farmers can make more informed decisions, reduce costs, and mitigate
environmental risks. The adoption of these technologies has been shown to significantly improve farm efficiency
and resilience to climate change, making it a crucial component of future agricultural development (Liang &
Shah, 2023).

3. METHOD
Location and Participants

The community service program was conducted in Kecamatan Bungaraya, specifically in Desa Buantan
Lestari, a key agricultural hub in Riau Province. The selection of this location was based on the village's reliance
on agriculture as its primary economic activity and the need to address challenges related to environmental
degradation, low productivity, and the slow adoption of digital farming technologies. The participants consisted
of 19 youth local farmers, primarily smallholder farmers, with varying levels of education and experience in
sustainable agriculture and digital farming technologies.

Program Design and Implementation

The program was designed to address two main objectives: improving farmers' understanding of
sustainable agriculture practices and introducing digital technologies to enhance farming efficiency and
environmental sustainability. The program was divided into two major components: training workshops and field
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mentoring. Program Design and Implementation can be seen in Figure 1.
a. Training Workshops

The workshops provided intensive training on eco-friendly farming techniques and the use of digital tools
in agriculture. These workshops were delivered through lectures, group discussions, and demonstrations.

» Eco-friendly farming techniques: This module covered the use of organic fertilizers, natural pest control
methods, and crop diversification (such as crop rotation). Participants were trained on how these practices
can improve soil health, reduce chemical inputs, and promote biodiversity.

+ Digital farming technologies: Participants were introduced to precision agriculture tools, such as soil sensors,
drones, and smart farming applications. The training focused on the application of these technologies in
monitoring soil moisture, detecting plant diseases, and optimizing the use of water and fertilizers based on
real-time data.

» Each training session was followed by practical demonstrations, where participants could observe how digital
technologies and eco-friendly practices are applied in real-world farming situations. This hands-on approach
was essential in ensuring that participants could confidently adopt the techniques after the training.

(PROGRAM DESIGN AND IMPLEMENTATION)

(PRE-TEST ASSESMENT)
|
l 1
OBJECTIVE 1 OBJECTIVE 2

Introduce digital technologies for
enhanced farming efficiency and
sustainability

Improve farmers' understanding of
sustainable agriculture practices

PRACTICAL
DEMONSTRATIO

Hands-on sessions applying eco-
riendly practices and digital tools in
farming

WORKSHOP 1 WORKSHOP 2

Improve farmers' understanding of Digital Farming Technologies

sustainable agriculture practices

FIELD
MENTORING

= On-site Guidance

= Digital Tool Setup
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Figure 1. Program Design and Implementation Flowchart

b. Field Mentoring
In addition to the workshops, the program included a field mentoring component, where agricultural
experts provided on-site assistance to farmers. The mentoring was carried out in two phases:
+ Phase 1: After the workshops, agricultural experts visited participants' farms to provide guidance on
implementing eco-friendly practices, such as preparing compost from organic waste, applying natural pest
control methods, and practicing crop rotation.
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« Phase 2: The second phase involved introducing and setting up digital farming technologies. Farmers were
assisted in installing and operating soil moisture sensors, using drones for crop monitoring, and setting up
smart farming apps on their mobile phones. This phase ensured that farmers could effectively integrate digital
tools into their farming practices.

The mentoring sessions aimed to reinforce the knowledge gained during the workshops and provide real-
time problem-solving support to farmers as they implemented the new practices.

Data Analysis

The data collected from the pre-test and post-test assessments were analyzed using descriptive statistics
to measure the participants' knowledge improvement. The average pre-test scores were compared with the post-
test scores to assess the effectiveness of the training workshops. Additionally, field data on crop yields, input
use, and soil quality were analyzed to determine the practical impact of the eco-friendly practices and digital
technologies.

» Quantitative analysis: The pre-test and post-test results were analyzed to calculate the percentage of
knowledge improvement. This analysis provided a clear indication of the workshop's effectiveness in
increasing participants' understanding of sustainable agriculture and digital farming technologies.

« Qualitative analysis: Data from the interviews and field observations were analyzed qualitatively to identify
common challenges and benefits experienced by farmers in adopting the new practices. This analysis helped
refine the mentoring approach and provided insights for scaling up the program in other regions.

4. RESULT AND DISCUSSION
Program Activities

The workshop aimed to improve the understanding of young farmers regarding sustainable agriculture,
eco-friendly practices, and digitalization in farming. The activities involved lectures, discussions, and hands-on
demonstrations, as illustrated in Figure 2, which shows the process of conducting the workshop. This
comprehensive approach ensured that participants gained both theoretical and practical knowledge. To evaluate
the success of the workshop, a pre-test was conducted before the sessions, and a post-test was administered
afterward. Both tests were designed to assess two main categories: participants' knowledge and their experiences
or challen

Figure 2. The workshop process for enhancing understanding of sustainable agriculture and digital
farming

Improvement In Participants' Understanding (Knowledge Category)

The pre-test results showed that participants had limited understanding of sustainable agriculture and
digitalization concepts. Figure 3 shows the distribution of pre-test and post-test scores. Before the workshop,
participants could only answer an average of 1 out of 8 questions correctly, indicating that most participants were
unfamiliar with key concepts such as agroforestry, the benefits of natural pesticides, and the function of drones
in modern agriculture. After the workshop, post-test results showed a significant improvement, with all
participants answering every question correctly (8 out of 8). This improvement indicates that the workshop was
effective in enhancing participants' understanding of the fundamental principles and applications of sustainable
farming and digitalization in agriculture.
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Figure 3. Comparison of pre-test and post-test scores for participants in sustainable agriculture workshop

The 100% improvement in post-test results suggests that the combination of lectures, discussions, and
simulations of digital farming technologies (such as soil sensors and drones) greatly helped strengthen the
participants' understanding. This aligns with findings from (Nurmansyah et al., 2024), which stated that practical
approaches in agricultural education can significantly boost the adoption of technology among young farmers.

Experience and Challenges in Implementing Technology (Opinion Category)

In addition to knowledge-based questions, participants were asked to provide their opinions on their
experiences and challenges in adopting digital farming technologies and eco-friendly practices. Table 1
summarizes the distribution of answers regarding the participants' experiences and challenges.

Table 1. Distribution of Experience and Challenge Responses

Question Most Common Answer
Have you ever applied digital farming technologies? No
What are the challenges in implementing digital farming? Lack of digital tools
What is the biggest challenge in implementing eco-friendly farming? High cost of technology
If you face challenges, where do you seek solutions? Search on the internet

In the pre-test, most participants reported that they had never used digital farming technologies, and the
main challenges identified were lack of equipment and high costs. This suggests that while participants are aware
of the potential of digital technologies, they face significant barriers to access and resources. In the post-test, while
the main challenges participants faced remained high costs and limited access to technology, there was a notable
improvement in how participants approached problem-solving. They increasingly sought solutions through the
internet and consultations with academics after being provided with additional information about accessible
resources that support digital farming practices. This reflects an increase in participants' confidence in addressing
challenges, in line with findings by (Anwarudin et al., 2020), who emphasized the importance of increasing access
to information for young farmers.

Implications for Enhancing Technology Access and Information

The increase in participants' understanding, combined with the shift in how they seek solutions,
demonstrates that technology-based education in community service has a significant impact on the readiness of

62



C" Symbiosis Civicus, November 2024, 1 (2):57-64

Symbiosis Civicus DOI: https://doi.org/10.32663/............ccovvrererennnns
young farmers to adopt sustainable farming practices and digitalization. However, despite the improvement in
understanding, several major challenges still need further attention, such as:

« Limited access to technology: Participants identified the high costs of digital tools, such as drones and
sensors, as the main barrier. This highlights the need for additional support programs, such as subsidies for
agricultural technology or partnerships with technology providers.

» Expansion of educational programs: Given the positive results of this workshop, it is recommended to
conduct follow-up educational activities and expand the reach to ensure that more young farmers can benefit
from similar training.

Based on these findings, a more systematic approach is needed to provide broader access to technology
and information related to digital farming. Partnerships between the government, private sector, and academics
are crucial to providing the necessary tools for young farmers to adopt sustainable agricultural practices.

5. CONCLUSIONS
This activity successfully improved participants' understanding of sustainable agriculture and digitalization.
The 100% improvement in post-test results shows that the right educational methods can significantly enhance
young farmers' knowledge and readiness. However, challenges such as high technology costs and limited access
should be addressed in future community service programs.
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