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Abstract

This community service activity aims to empower the Wanua Cina Farmer Group through the
application of the zero-waste method in processing coconut waste into economically valuable products such
as cocopeat and cocofiber. The program comprises three stages: counseling, training, and mentoring. Results
indicate significant improvements in partners' knowledge and technical skills. The average knowledge score
increased from 18.18 in the pre-test to 78 in the post-test, while technical skills improved from 20.18 to 84.09.
Mentoring ensured that partners could apply the acquired knowledge to produce high-quality products. This
program positively impacted the village economy by increasing the farmer group's income potential and
supporting environmental sustainability through waste reduction. The novelty of this program lies in the
integration of the zero-waste method, which can be replicated in other villages. The resulting products have
the potential to become village superior products. Long-term implications include enhancing rural economic
capacity and environmental sustainability.
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Abstrak

Kegiatan pengabdian kepada masyarakat ini bertujuan untuk memberdayakan Kelompok Tani
Wanua Cina melalui penerapan metode zero waste dalam pengolahan limbah kelapa menjadi produk bernilai
ekonomi, yaitu cocopeat dan cocofiber. Program ini terdiri atas tiga tahapan: penyuluhan, pelatihan, dan
pendampingan. Hasil menunjukkan peningkatan signifikan dalam pengetahuan dan keterampilan teknis
mitra. Rata-rata skor pengetahuan meningkat dari 18,18 pada pre-test menjadi 78 pada post-test, sementara
skor keterampilan teknis meningkat dari 20,18 menjadi 84,09. Pendampingan memastikan mitra mampu
mengaplikasikan pengetahuan yang diperoleh untuk menghasilkan produk berkualitas tinggi. Program ini
memberikan dampak positif terhadap ekonomi desa dengan meningkatkan potensi pendapatan kelompok tani
serta mendukung pelestarian lingkungan melalui pengurangan limbah. Kebaruan program ini terletak pada
integrasi metode zero waste yang dapat direplikasi di desa lain. Hasil kegiatan ini menunjukkan potensi
produk untuk menjadi unggulan desa. Implikasi jangka panjang meliputi peningkatan kapasitas ekonomi
masyarakat pedesaan dan keberlanjutan lingkungan.

Kata kunci: Pemberdayaan Kelompok Tani, Zero Waste, Cocopeat, Cocofiber, Pengolahan Limbah Kelapa

1. INTRODUCTION

Cina Village, a renowned coconut-producing village in Bone Regency (BPS, 2023), faces
significant challenges in managing its abundant coconut waste, including coir and shells. Despite
high production, improper waste disposal methods such as burning and dumping have resulted
in environmental degradation and missed economic opportunities. These practices not only
degrade the environment but also limit economic opportunities, leaving the community unable to
tap into the significant potential of coconut by-products. The pollution from burning and
unmanaged waste further affects soil health and air quality, posing challenges to community well-
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being and sustainability. Therefore, an effective solution is needed to overcome the problem of
coconut waste and optimize the existing economic potential in Cina Sub-district. The partner in
this community service is the Wanua Cina farmer group (poktan) located in Tanete Village, Cina
District. Poktan Wanua Cina is engaged in processing coconut into copra.

The core issue lies in the limited knowledge and skills of the Wanua Cina farmer group in
processing coconut waste. Partners focus solely on copra production while discarding valuable
by-products like coir and shells. Additionally, barriers such as inadequate technology,
infrastructure, and capital further hinder the development of waste processing enterprises. A lack
of awareness regarding the economic and environmental benefits of sustainable waste
management compounds this problem. In comparison, other villages implementing composting
or biofuel production methods achieve partial waste utilization but fail to fully capitalize on high-
value products like cocopeat and cocofiber. This highlights the need for a more integrated and
transformative solution, such as the zero waste approach. Implementing zero-waste principles
addresses these challenges by empowering communities through skill-building and fostering
innovation. Economically, it creates new income streams through high-value products like
cocopeat and cocofiber. These benefits align with SDG 12 (Responsible Consumption and
Production) and SDG 13 (Climate Action), demonstrating its global relevance (Siti, et al, 2023).

Another problem is the lack of awareness of the importance of applying sustainability
principles in waste management. Many farmer group members still think that coconut waste has
no economic value and is just waste that should be disposed of. This view makes them reluctant
to investin the technology and training needed to process coconut waste into high- value products
such as cocopeat and cocofiber. However, implementing zero waste principles can address these
challenges. Socially, it empowers communities by building skills and fostering innovation.
Economically, it creates new income streams through the production of high-value products.
Environmentally, it reduces waste pollution, enhances soil health, and supports sustainable rural
development. These benefits align with global sustainability goals, making zero waste a holistic
and impactful approach.

Zero waste methods offer a sustainable approach to waste management with the aim to
reduce, reuse, and recycle all waste (Lasttivka et al., 2016; Ozbay & Gokceviz, 2022; Reddy et al.,
2020; Jain & Singh, 2021). For the Wanua Cina farmer group, adopting zero waste principles can
enhance their capability to process coconut waste efficiently. This method emphasizes converting
waste into high-value products such as cocopeat and cocofiber, thereby supporting village
superior product innovation (Fivintari, Aurahma, & Hermawan, 2023; Junita, Pane, & Darus, 2023;
Patil et al., 2021; Ahmad et al., 2022).

Cocopeat and cocofiber are two significant outputs of coconut waste processing (Gbollie
Mwonga, & Kibe, 2021; Santos & Campos, 2021; Singh et al., 2022). Cocopeat is a versatile material
with high water retention and aeration properties, making it ideal for hydroponics and organic
farming (Nafiah, Nugrahani, & Makhziah, 2023; Naik et al, 2018; Sharma & Gupta, 2021).
Meanwhile, cocofiber is widely used in producing mats, mattresses, and industrial goods, aligning
with global trends toward sustainable material development (Meilizar, 2021; Widjaya &
Gunawan, 2022; Thakur et al., 2020; Manjunatha & Dinesh, 2023). These innovations align with
global trends in green technologies, offering an opportunity to elevate Cina Village as a model for
sustainable rural development.

Based on this background, this community service tries to solve partner problems, namely
how the zerowaste method can be applied in processing coconut waste and how the
empowerment of farmer groups can have the potential to become village superior products
through processing coconut waste. This community service aims to optimize coconut waste
through the application of zero waste methods and increase the capacity of farmer groups to
produce superior village products with high economic value.

In more detail, this community service also aims to provide concrete solutions to the
problems faced by Poktan Wanua Cina partners. Partners will be equipped with the knowledge
and skills needed to process coconut waste effectively. In addition, intensive mentoring will be
carried out to ensure that partners can apply the knowledge they have gained in daily practice.
Thus, it is expected that partners will not only be able to manage coconut waste better, but also
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be able to produce products that have high selling value. This community service is expected to
provide significant benefits to various parties. Economically, by processing coconut waste into
value-added products such as cocopeat and cocofiber, partners can increase their income so that
their economy can develop better. Environmentally, the zerowaste method applied will reduce
coconut waste that pollutes the environment, thus preserving nature. Socially, improving the
quality of life of the village community through empowering the Wanua Cina Poktan and
increasing their skills in processing coconut waste is also one of the expected benefits. The
existence of this community service, it is hoped that Poktan Wanu Cina Partners can become an
example of applying the zero waste method in agricultural waste management and community
empowerment. So that through Cina Village in general, it is hoped that it can become an
inspiration for other villages to apply a similar approach, so as not only to improve the welfare of
the village community but also to preserve the environment.

2. METHODS

To achieve the objectives of this community service, the methods used include counseling,
training, and mentoring of Poktan Wanua Cina Partners. Each step in this method is designed to
provide the knowledge, skills, and support needed so that farmer groups (Asfar et al., 2023; Andi
etal.,, 2023; Sumiati et al., 2021) can process coconut waste into economically valuable products
using the zero waste method. The following are the steps of service to Poktan Wanua Cina
partners.

Extension Stage

Counseling is the first step in this community service method. Counseling activities aim to
increase awareness and understanding of farmer groups regarding the importance of coconut
waste processing and the application of zero waste methods (Asfar et al., 2023; Asfar et al., 2023).
In this activity, Partners are provided with information about the negative impact of coconut
waste on the environment and the economic potential obtained through processing the waste.
The counseling material includes an explanation of the concept of zero waste, the benefits of
cocopeat and cocofiber, and practical steps in processing coconut waste. To evaluate this stage,
pre-test and post-test questionnaires were used to measure participants’ understanding of the
zerowaste concept and its economic and environmental benefits. The questionnaires utilized a
Likert scale (1-5) to assess improvement. Direct observation was also conducted to assess
participants' engagement and active participation during the counseling sessions.

Training Phase

After counseling, the next step is training. This training aims to equip farmer groups with
the necessary technical skills (Adiansyah et al.,, 2023; Andi et al., 2020; Fajar et al., 2023). In the
coconut waste processing process. The training is conducted in stages and includes several
activities, namely:

1. Preparation of Tools and Materials: Partners were taught about the tools and materials
needed to process coconut waste. The tools used include soaking tools, drying tools, coir
crushing tools, and fiber separating tools. The materials required include coconut fiber,
water, and additives such as calcium carbonat (CaCO3) or alum. The composition used for
soaking is 1 gram of CaCO3 or alum per 1 kilogram of coconut fiber, which is useful for
removing tannin from coconut fiber. The effectiveness of this session was evaluated using a
Likert scale questionnaire, with questions measuring participants’ understanding of tools
and materials. Observations were also conducted to assess participants’ engagement and
application during the preparation stage.

2. Soaking Process: Partners learn the technique of soaking coconut coir to facilitate the
process of separating the fibers from the coir. This process involves soaking the coconut
fiber in a solution of water and CaCOz or alum for a certain period of time. This soaking
process is important to remove the tannins found in the coconut fiber, so that the resulting
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fiber is of good quality (Man et al, 2023; Yuniwati et al., 2024). Direct observations
documented participants' ability to correctly apply soaking techniques, and Likert scale
questionnaires were used to measure their comprehension and confidence in performing
this step.

3. Drying Process: After soaking, the coir should be sun-dried to reduce its moisture content
(Saxena et al., 2024). Partners will be taught effective drying methods so that the coir
reaches an optimal level of dryness for the next process. This drying process is important to
ensure that the coir is ready to be crushed and separated. Participants’ drying performance
was evaluated through observation, while Likert scale questionnaires captured their
understanding of the drying process and its importance.

4. Crushing Process: Partners learn how to shred coconut fiber using a specialized shredder.
The crushing aims to separate the fibers from the coir and produce cocopeat. This process
involves crushing the dried coconut husk into fine powder (cocopeat) and coarse fiber
(cocofiber). The skill level of participants in operating the shredder and producing cocopeat
and cocofiber was observed, and questionnaires were used to assess their confidence and
skill improvement.

5. Separation: Partners were taught the technique of separating fiber (cocofiber) from
cocopeat. This process ensures that both products can be maximally produced with good
quality. The separation is done using a fiber separator, which separates the coarse fibers
from the fine powder. Product quality was assessed during observations, and participants’
understanding of the separation process was evaluated through questionnaires.

6. Packaging: Partners learned how to package cocopeat and cocofiber to make them market-
ready. Good packaging techniques will help maintain product quality and increase its
attractiveness in the market (Sophia, Erwandri and Varina, 2022). Packaging is done using
paper-based standing pouch packaging for cocopeat and cocofiber. Participants’ knowledge
of packaging techniques and branding was assessed through post-training questionnaires,
while observations ensured compliance with quality standards.

Mentoring Stage

After training, the next step is mentoring. Mentoring aims to ensure that farmer groups
can apply the knowledge and skills they have acquired in their daily practice (Asfar et al., 2021;
Bonita et al., 2024). The research team provides guidance and support throughout the coconut
waste processing process. This assistance includes field visits, periodic evaluations, and solutions
to problems that may be faced by farmer groups. It is hoped that the farmer groups can overcome
the obstacles that arise and achieve optimal results in processing coconut waste. Progress during
mentoring was evaluated using a Likert scale questionnaire that assessed participants’
confidence, consistency in production, and product quality. Observations were conducted during
mentoring sessions to document the sustainability of practices learned in training. Semi-
structured interviews were also conducted to gather qualitative insights into participants’
experiences and challenges.

Data Collection Methods
Data for this program were collected using the following methods:

1. Questionnaires: Administered at each stage (pre-test, post-test, and follow-up) to evaluate
participants’ knowledge and skills using a Likert scale of 1-5.

2. Direct Observation: Conducted throughout the counseling, training, and mentoring stages
to assess participant engagement, technical ability, and product quality.

3. Semi-Structured Interviews: Used to gain qualitative insights into participants’
experiences, challenges, and perceptions of the program’s impact.
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3. RESULTS AND DISCUSSION

Community service activities carried out at Poktan Wanua Cina Partners focus on
empowering farmer groups through processing coconut waste with the zero waste method. This
activity includes counseling, training, and mentoring designed to provide the necessary
knowledge, skills, and support for partners. The results and discussion of each step of this activity
will be described in detail to provide a comprehensive overview of the achievements and
challenges faced.

Extension

The The counseling phase successfully enhanced the awareness and comprehension of
farmer groups about the importance of processing coconut waste through the zero-waste
approach. Participants received detailed explanations regarding the environmental damage
caused by improper disposal of coconut waste, such as open burning, and were provided with
insights into the economic potential of converting this waste into valuable products like cocopeat
and cocofiber.

Figure 1: Counseling to partners

The intervention resulted in a substantial improvement in participants’ knowledge levels.
Pretest scores averaged 18.18, reflecting limited understanding prior to the counseling sessions.
Posttest scores demonstrated a significant increase to an average of 78, marking an improvement
of 59.82 points. This outcome highlights the effectiveness of the counseling program in bridging
knowledge gaps and fostering a deeper understanding of sustainable coconut waste management
practices.
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Figure 2: Evaluation Results Before and After Partner Counseling

In addition to quantitative outcomes, participants exhibited a shift in perspective
regarding coconut waste. Many expressed enthusiasm to innovate beyond traditional copra
processing and explore the production of high-value by-products, indicating a shift from viewing
coconut waste as an environmental burden to recognizing its economic and environmental
potential. Through good extension, partners are expected to show interest in innovating, not only
including the development of new products but also the application of more efficient technology

in production (Sinurat, Sirait, and Daulay, 2022).
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Findings from this program align with previous studies on sustainable waste management.
Research by Curia et al. (2021) identified zero-waste principles as a critical factor in promoting
economic resilience and environmental sustainability in rural areas. The counseling sessions
successfully positioned participants to replicate these benefits within their local context.

The program also addressed environmental concerns in the community. Encouraging
participants to adopt sustainable waste management practices contributed to reducing pollution
levels and improving air quality. Observations from Surianti and Arham (2017) support these
findings, emphasizing the dual benefits of waste management initiatives in protecting the
environment and fostering community health. To ensure long-term sustainability, future
programs could integrate practical demonstrations alongside theoretical instruction. Then the
partners will take the training phase which expected the partners to be directly involved in
processing coconut waste to strengthen the application of the knowledge provided.

Training

The training phase plays a crucial role in equipping farmer groups with the technical skills
required to process coconut coir waste into high-value products, including cocopeat and
cocofiber. The training is structured into six stages: preparation of tools and materials, soaking,
drying, crushing, separating, and packaging. Each stage is meticulously designed to ensure
participants gain a comprehensive understanding of the waste processing procedures.

During the preparation stage, participants were introduced to essential tools such as
soaking tanks, shredders, and fiber separators. The application of calcium carbonate (CaCO3) or
alum as an additive to remove tannins during the soaking process was emphasized, with a
recommended ratio of 1 gram per kilogram of coconut fiber. Calcium carbonate, as demonstrated
by Mallampati & Valiyaveettil (2015) and Bindon et al. (2017), acts as an effective coagulation
agent, capable of binding and precipitating tannins. This improves the overall quality of the final
product by ensuring cleaner and stronger fibers. This step prepared participants to advance to
the subsequent stages of processing. The soaking process significantly enhanced fiber quality by
removing tannins, a step crucial for improving the mechanical properties of the final products.
Participants observed how chemical treatments could improve fiber texture and strength. This is
consistent with research by Mawardi et al. (2017) and Zulkifli et al. (2020), which emphasize the
role of chemical treatments in strengthening coconut fiber composites. Following soaking, the
drying process was conducted to reduce the moisture content of the fibers, preparing them for
crushing. Participants were trained in effective drying techniques to ensure uniformity and
consistency in the final product. Research by Manjunatha and Dinesh (2023) identified that
appropriate drying methods are a critical determinant of quality in agricultural waste processing.

At the crushing stage, dried coconut fibers were processed into cocopeat and cocofiber
using specialized equipment. Participants were guided in techniques that ensured efficiency and
adherence to high-quality standards. The subsequent separation process refined the products
further, producing cocopeat and cocofiber that met market specifications. Santos and Campos
(2021) underscored that well-processed cocopeat and cocofiber hold substantial market value,
especially in sustainable agriculture and hydroponics.

Figure 3: Training on éocopeat and cocofiber making
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The final stage in the training is packaging. Partners are taught how to package cocopeat
and cocofiber so that they are ready to be marketed. Good packaging techniques will help maintain
product quality and increase its attractiveness in the market that differentiates it from
competitors (Hastuti et al, 2021). Packaging is done using appropriate packaging, such as
waterproof paper-based standing pouches for cocopeat and cocofiber. The training successfully
equipped farmer groups with the necessary technical skills to process coconut waste into
cocopeat and cocofiber.

s ——
Figure 4: Packaging and labeling training

After receiving a series of community service activities, the improvement of partners was
analyzed, which showed a significant increase in the mean value from pretest to posttest. Figure
7 illustrates this progression, comparing pretest and posttest results for 11 partners.

Perbandingan Skor Pretest dan Posttest Pelatihan
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Figure 5: Evaluation Results Before and After Partner Training

Quantitative evaluations of the training phase underscored its effectiveness. Pre-training
assessments revealed an average score of 20.18, indicating limited technical knowledge among
participants. Post-training evaluations showed a significant increase, with scores averaging 84.09
improvement of 63.91 points. These outcomes highlight the program's success in imparting
essential skills and boosting participants’ confidence in applying their newly acquired knowledge.

These results align with broader studies on sustainable waste management and rural
development. Patil et al. (2021) emphasized the importance of structured training programs in
fostering technical capacity and promoting environmental sustainability within rural
communities. By equipping participants with practical skills, the training contributed to local
economic growth and environmental conservation.

Socially, the training empowered farmer groups by providing sustainable livelihood
opportunities. Participants expressed enthusiasm for diversifying their income sources and
contributing to economic development through cocopeat and cocofiber production.
Environmentally, the program reduced reliance on harmful disposal methods such as burning,
thereby mitigating air pollution. The transformation of waste into valuable products advanced
environmental sustainability goals and reduced the ecological footprint of coconut farming
practices. Despite its success, the training phase encountered several challenges. Limited access
to advanced equipment, such as solar dryers and automatic separators, constrained production
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efficiency. Inconsistent product quality during the crushing and separation stages highlighted the
need for refinement and additional support. Addressing these challenges will require the
introduction of improved technologies and sustained mentoring for participants.

Future iterations of the program can benefit from integrating advanced technologies to
improve efficiency and product consistency. Expanding training modules to include marketing
and branding strategies would empower participants to compete effectively in broader markets,
thereby maximizing the economic potential of their products.

Assistance

The mentoring phase was instrumental in ensuring that the knowledge and skills gained
during training were effectively applied by farmer groups in their coconut waste processing
practices. Assistance was provided through regular field visits, during which the research team
monitored progress, identified challenges, and offered solutions to overcome technical and
operational obstacles. This approach not only reinforced technical expertise but also improved
production efficiency and supported the sustainability of the zero-waste method.

Mentoring demonstrated tangible results, as partners successfully addressed production
challenges and produced cocopeat and cocofiber that met market standards. This is consistent
with findings by Widianto, Maisyaroh, and Fibriansari (2021), who emphasized that mentoring
programs empower farmers both socially and economically, enabling them to adopt innovations
and improve efficiency. Partners received guidance on optimizing soaking and drying techniques,
improving fiber crushing and separation methods, and utilizing available resources effectively.

Figure 6: Partner mentoring

Quantitative evaluations underscore the effectiveness of mentoring. The pretest mean
score of 20.18 increased significantly to 84.09 post-mentoring, reflecting a 63.91-point
improvement. These results highlight the success of the mentoring phase in enhancing technical
proficiency and fostering confidence among participants to implement their skills effectively.
Figure 7 illustrates this progression, comparing pretest and posttest results for 11 partners.
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Figure 7: Evaluation Results Before and After Partner Assistance

P-ISSN 2614-7424 | E-ISSN 2614-8927 339


https://doi.org/10.31849/dinamisia.v9i2.

DINAMISIA: Jurnal Pengabdian Kepada Masyarakat Vol. 9, No.2 April 2025, Hal. 332-344
DOI: https://doi.org/10.31849/dinamisia.v9i2.22627

The mentoring phase further supported business sustainability by equipping partners
with essential knowledge in financial management, marketing strategies, and business planning.
This comprehensive approach enabled partners to develop robust business models, expand their
marketing networks, and establish partnerships with other stakeholders. As partners gained
confidence in their business acumen, they were better positioned to sustain their operations and
achieve long-term economic benefits.

Socially, the mentoring program fostered collaboration and mutual learning among group
members. Partners shared experiences and best practices, which strengthened their collective
capacity to address challenges and innovate. This aligns with insights from Kiptot and Franzel
(2019), who observed that mentoring accelerates innovation and promotes income growth
through collaborative efforts. Overall, the mentoring has been very effective in improving
partners' technical skills and production efficiency. With continued support, partners are able to
produce high- quality products and maintain the sustainability of their businesses. The success of
this program provides a clear example that with the right guidance, coconut waste management
can provide significant benefits to the community and the environment

Beyond technical and business improvements, mentoring contributed to participants’
personal and professional development. Partners reported increased satisfaction with their roles
and confidence in their abilities, reflecting findings by Sarwat (2021), which highlighted
mentoring as a key driver of professional growth and job satisfaction. By integrating technical
guidance with community-based support, the mentoring phase provided a holistic framework for
empowering farmer groups to achieve economic and social progress.

4. CONCLUSION

The community service program has significantly advanced coconut waste management
both nationally and globally through the implementation of a scalable zero-waste method.
Coconut waste, previously discarded as an environmental burden, was successfully transformed
into high-value products such as cocopeat and cocofiber. The integration of counseling, training,
and mentoring enhanced the technical skills, awareness, and entrepreneurial capacities of farmer
groups, enabling them to adopt sustainable waste management practices while improving their
livelihoods. The program demonstrated the effectiveness of zero-waste methods in transforming
waste into valuable resources, achieving measurable improvements in knowledge (a 59.55-point
increase) and technical skills (a 63.91-point increase). These outcomes highlight its potential for
broader adoption and replication. Supporting its expansion requires investment in advanced
processing technologies, such as solar-powered dryers and automated separators, alongside
market facilitation initiatives. Policymakers and institutions should prioritize policies that
incentivize zero-waste practices, provide continuous mentoring, and promote capacity-building
programs for rural communities.

On a national scale, this program aligns with Indonesia's rural development agenda,
empowering communities and addressing environmental issues, such as pollution caused by
traditional disposal methods like burning. Transforming coconut waste into economically viable
products has provided an alternative source of income for rural communities, fostering economic
resilience and environmental sustainability. Globally, this program serves as a replicable model
for coconut waste management, aligning with the United Nations’ Sustainable Development Goals,
particularly SDG 12 (Responsible Consumption and Production) and SDG 13 (Climate Action).

Demonstrating the successful integration of community empowerment, technical skill-
building, and sustainable business practices, this program offers a transformative approach to
rural development. The success achieved in Wanua Cina Village provides a strong foundation for
replication in other regions, advancing both economic and environmental goals through
innovative and scalable solutions.
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