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Abstract: The management of coconut shell waste is often overlooked by rural communities, despite its significant
economic and environmental potential when properly processed. This community service program aimed to empower
the residents of Tanete Village, Cina District, through innovative processing of coconut shell waste into Coco charcoal.
The methods employed included socialization, intensive training, and mentoring. The community was trained to produce
Coco charcoal using techniques such as carbonization, grinding, binder mixing, compaction, and briquette drying.
Evaluation was conducted through pretests and posttests to measure technical understanding and skills before and after
the training. The results showed a significant improvement, with the average posttest score reaching 82.3, compared to
a pretest average of 52.3. This program had a positive impact by enhancing the community’s skills in utilizing coconut
waste, creating new economic opportunities, and reducing environmental pollution. Additionally, the Coco charcoal
innovation contributed to reducing the carbon footprint through the use of environmentally friendly alternative energy.
The outcomes of this initiative not only promoted the development of a local economy based on village resources but
also supported sustainable development goals, particularly in clean energy and climate action. With these promising
results, the program has the potential to be replicated in other areas as a model of sustainable, local resource-based
community empowerment.

Keyword: Coco charcoal Innovation, Sustainable Waste Management, Community Empowerment, Zero Waste
Economy, Renewable Energy Solutions

Abstrak: Pengelolaan limbah tempurung kelapa sering kali diabaikan oleh masyarakat desa, padahal limbah ini
memiliki potensi ekonomi dan lingkungan yang besar jika diolah dengan tepat. Kegiatan Pengabdian Kepada
Masyarakat ini bertujuan untuk memberdayakan masyarakat Desa Tanete, Kecamatan Cina, melalui inovasi
pengolahan limbah tempurung kelapa menjadi Coco charcoal. Metode yang digunakan meliputi sosialisasi, pelatihan
intensif, dan pendampingan. Masyarakat dilatih untuk memproduksi Coco charcoal menggunakan teknik karbonisasi,
penggilingan, pencampuran bahan pengikat, pemadatan, dan pengeringan briket. Evaluasi dilakukan melalui pretest
dan posttest untuk mengukur pemahaman dan keterampilan teknis sebelum dan sesudah pelatihan. Hasil menunjukkan
peningkatan yang signifikan, di mana skor rata-rata posttest mencapai 82,3, meningkat dari skor rata-rata pretest
sebesar 52,3. Program ini memberikan dampak positif berupa peningkatan keterampilan masyarakat dalam
memanfaatkan limbah kelapa, menciptakan peluang ekonomi baru, dan mengurangi pencemaran lingkungan. Selain itu,
inovasi Coco charcoal berkontribusi pada pengurangan jejak karbon melalui penggunaan energi alternatif yang ramah
lingkungan. Hasil kegiatan ini tidak hanya mendorong pengembangan ekonomi lokal berbasis sumber daya desa, tetapi
juga mendukung tujuan pembangunan berkelanjutan, khususnya terkait dengan energi bersih dan tindakan terhadap
perubahan iklim. Dengan keberhasilan ini, program memiliki potensi untuk direplikasi di wilayah lain sebagai model
pemberdayaan masyarakat berbasis sumber daya lokal yang berkelanjutan

Kata kunci: Inovasi Coco charcoal, Pengelolaan Limbah Berkelanjutan, Pemberdayaan Masyarakat, Ekonomi Zero
Waste, Solusi Energi Terbarukan
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INTRODUCTION
Coconut shell waste is one of the challenges faced by communities in coconut-

producing villages such as Tanete Village, Cina District, South Sulawesi. Coconut shells
generated from coconut processing activities are often regarded as leftover materials that have
no economic value, so they are discarded or burned. This practice not only causes
environmental pollution but also ignores the great potential contained in the coconut shell (Arief
etal., 2023; Mardesci et al., 2021). For instance, the processing of coconut water and meat leads
to the annual generation of approximately 1,400,980 tons of coconut shells. These shells have
a slow degradation rate and, when mismanaged—whether through direct disposal or open
burning—cause environmental pollution with implications for human health (MDPI, 2023). In
fact, with the right technology, this waste can be converted into high-value products (Ambarsari
et al., 2023). One of the most promising products is Coco charcoal (charcoal briquettes from
coconut shells), which offers both economic and environmental benefits.

Innovation in processing coconut shell waste into Coco charcoal is one of the
sustainable solutions that can solve two main problems: waste management and community
economic empowerment. Coco charcoal as an alternative fuel not only offers environmentally
friendly energy, but also provides new economic opportunities for villagers involved in the
production process (Saputro et al., 2023). The product has a competitive selling value, both in
domestic and international markets, especially in an era that is increasingly concerned with
green energy and cleaner fuels (Pranowo et al., 2021). Furthermore, this innovation directly
supports Sustainable Development Goals (SDGs), particularly in promoting clean energy (Goal
7) and climate action (Goal 13), making it highly relevant for both local and global contexts.

The processing of coconut shells into Coco charcoal is an innovation that is very
relevant to efforts to implement the concept of zero waste, where all parts of the coconut can
be maximally utilized. The carbonization process of coconut shell to produce Coco charcoal
produces fuel that has advantages in terms of combustion power, low emissions, and long shelf
life (Gobel & Arief, 2022; Nurhilal & Suryaningsih, 2018; Yanti & Pauzan, 2020). This makes
Coco charcoal an ideal alternative to replace environmentally unfriendly fossil fuels
(Muhammad et al., 2018; Mustain et al., 2021). The Food and Agriculture Organization (FAO,
2021) estimates that traditional wood energy, including fuelwood and charcoal, emits between
1-2.4 gigatons of carbon dioxide equivalent annually, contributing 2—-7% of total anthropogenic
greenhouse gas emissions. Transitioning to more efficient biomass energy systems, such as
those utilizing biochar, could mitigate a portion of these emissions. This makes Coco charcoal
an ideal alternative to replace environmentally unfriendly fossil fuels.

This community service program is designed with an innovative approach that aims to
empower the community of Tanete Village, Cina Subdistrict, especially the Wanua Cina
Farmer Group (Poktan) partners through the introduction of coconut waste processing
technology that is easy to implement. In this training, the community was trained to produce
Coco charcoal from coconut shell waste using a simple yet effective method. Each stage of
production, from shell collection, carbonization process, to briquette compaction, is taught with
practical methods so that the community can easily apply it in their daily activities.

This innovation in coconut waste processing is not only relevant in the context of
improving the local economy, but also as part of a sustainable solution in addressing
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environmental issues. The resulting Coco charcoal is not only cleaner compared to conventional
fuels such as firewood or coal, but also reduces the carbon footprint and supports the global
agenda on climate change mitigation (Shalih, 2019). Through this approach, the program not
only addresses local issues but also contributes to the achievement of sustainable development
goals (SDGs), particularly related to clean energy and climate action (Yastika et al., 2023).

The development of Coco charcoal products is also one of the concrete steps in
empowering village communities through sustainable innovation. By processing abundant
waste into high-value products, partners can increase their income and create independent small
businesses (Karaca & Dincer, 2021; Ngbede et al., 2019). In addition, these products also have
broad market potential, especially in the industrial and household sectors that require
environmentally friendly fuels. Awareness of the importance of environmentally friendly
product innovation and sustainable solutions is the main foundation of this program. Coco
charcoal as a result of coconut shell waste processing not only provides direct benefits to the
environment and community, but also creates an empowerment model that can be replicated in
other villages. Through the active involvement of the community in every stage of production,
it is expected to create economic independence based on abundant local resources (Leong et
al., 2021; Prandecki, 2014). Through this service, product innovations such as Coco charcoal
are expected to be the driving force for a greener and more sustainable village economic
transformation. This Community Service not only focuses on improving the technical skills of
the community, but also on strengthening their capacity to develop environmentally friendly
coconut waste-based businesses.

METHOD
The implementation of the community service program in the innovation of processing

coconut shell waste into Coco charcoal in Tanete Village, Cina District uses a participatory
approach, where the community is actively involved in every stage of the activity. This
participatory method has been proven effective in community empowerment programs because
it provides a sense of ownership of the activities carried out, so that the impact of the program
is more sustainable (Ishom et al., 2021; Setyoadi et al., 2023; Wahyuni et al., 2022). The
methods applied include training, hands-on practice, and intensive mentoring to ensure the
successful application of the skills taught (Pathony, 2020; Sany, 2019). The program is
designed to maximize community involvement in the coconut shell waste processing process
so that they are able to produce Coco charcoal independently and sustainably.
Training and Socialization

The initial stage of the activity began with socialization to the village community about
the economic potential of Coco charcoal and the importance of zero waste coconut waste
processing. This socialization is very important to provide the community with a basic
understanding of the potential of the product and its environmental impact (Asfar et al., 2023,
Fajar et al., 2023). The zero waste approach has been proven effective in changing people's
mindset from waste disposal to sustainable waste management (Aisyah, et al., 2023). This
socialization was followed by intensive training consisting of several sessions, namely:

e Coconut Shell Collection and Selection: Residents are trained to identify the ideal
coconut shells to be processed into Coco charcoal, as well as how to collect the raw

ABSYARA: Jurnal Pengabdian Pada Masyarakat, Vol. 5, No. 2, Desember 2024 | 135



Asfar, A. M. I. T., Adriansyah, R., Nur, S., Asfar, A. M. I. A., Nurannisa, A. (2024). Empowering communities through sustainable innovation:
transforming Coconut Shell waste into economic and environmental solutions. ABSYARA: Jurnal Pengabdian Pada Masyarakat. 5(2).
133-145. Doi: 10.29408/ab.v5i2.27497

materials efficiently. Proper selection of raw materials is essential to produce high-
quality Coco charcoal (Imansyah et al., 2024).

o Carbonization Process: In this session, residents were taught coconut shell
carbonization techniques using a simple carbonization drum. This process involves
burning the shells under minimal oxygen conditions to produce charcoal (Yanti &
Pauzan, 2020).

e Grinding and Mixing: After carbonization, the coconut shells that have become
charcoal are ground into fine particles. Community members are trained to mix the
ground charcoal with a binder, such as tapioca starch, to ensure the briquettes are dense
and strong (Milya et al., 2023).

e Compacting and Forming Briquettes: The next process is the compaction of the
charcoal and binder mixture using a briquette press. The training covers how to compact
the briquettes evenly so that the resulting product has good quality and durability. Good
compaction is important to maintain the quality and durability of the briquettes, and
make them more competitive in the market. (Setiowati & Tirono, 2014).

e Drying and Packaging: Residents are taught how to dry the compacted briquettes,
either through natural drying in the sun or with a simple drying oven. Good packaging
is also an important part of an effective marketing strategy (Muhammad et al., 2018).
Once dry, the briquettes are packaged ready for commercialization.

Mentoring and Evaluation

After the training is completed, mentoring is carried out to ensure that residents are able
to apply the skills they have learned. Mentoring is an important step to ensure the long-term
success of the community empowerment program (Adiansyah et al., 2023; A. Asfar et al., 2023;
Bonita et al., 2024). Assistance includes technical assistance in the use of tools, handling
production problems, and improving product quality. The service team also conducts periodic
evaluations to assess the improvement of the community's ability to produce Coco charcoal and
its economic impact. Periodic evaluations are conducted to assess the improvement of the
community's ability to produce products and their economic impact.
Data Collection

The data in this program was collected through two main methods:
o Field Observation: The team conducted direct observations during the training and
Coco charcoal production process to observe partner participation, understanding of the
techniques taught, and the success of the production process (Tunde et al., 2013).
e Interviews and Focus Group Discussions (FGDs): partners were interviewed about
their experiences during the program, perceived benefits, and constraints faced in the
Coco charcoal production process (Renosori et al., 2020).
e Measurement of Production Results: The evaluation was conducted by measuring the
quantity of Coco charcoal briquettes produced by the partners after the training as well
as the quality of the briquettes (Asfar et al. 2021).
Data Analysis

The data obtained were analyzed qualitatively and quantitatively. Qualitative analysis
was used to assess the level of understanding and skills of the community in the Coco charcoal
production process, as well as the social impact of this activity. Meanwhile, quantitative
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analysis was carried out to analyze the improvement before and after each stage of
implementation followed by partners.

RESULTS AND DISCUSSION
RESULTS
The implementation of a community service program that focuses on the innovation of

processing coconut shell waste into Coco charcoal in Tanete Village, Cina Sub-district, has
shown significant results, both in terms of improving the skills of residents and the economic
potential generated. The program actively involved villagers through intensive training and
mentoring aimed at equipping them with new skills relevant to local potential. During the
training, most partners were able to master important techniques in the Coco charcoal
production process, from carbonization of coconut shells, milling, mixing with binders, to
compaction and drying of Coco charcoal briquettes.

In the socialization session, a pretest was conducted to measure partners' initial
understanding of Coco charcoal innovation as a sustainable solution from coconut waste. Based
on the pretest results, the average partner score was 60 out of a total of 100 points, indicating
that most partners had limited knowledge of the concept of zero waste, the utilization of coconut
shell waste, and the benefits of Coco charcoal as an alternative fuel. This basic understanding
indicates a gap in the community's knowledge before the program began, which is also an
important foundation for designing targeted socialization. The following are the results of the
pretest and posttest during the socialization session for the 11 partners of Poktan Wanua Cina
in Graph 1.
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Graph 1. Partners' Understanding Before and After Socialization Session

After socialization, a posttest was conducted to evaluate the improvement of partners'
understanding. The posttest results showed a significant improvement, with the average score
reaching 81.3. This increase of 21.3 points indicates that the socialization succeeded in
improving partners' understanding of the importance of sustainable coconut waste processing,
the Coco charcoal production process, and its environmental and economic impacts. The
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posttest results showed that the partners' understanding increased, with a range of improvement
between 20 to 25 points, indicating that the socialization material was delivered effectively and
well understood by all partners.

During the training session, a pretest was also conducted to measure the partners' level of
technical understanding before the training. The pretest results showed that the average score
of the partners was 52.3, reflecting that most partners had low technical knowledge related to
the Coco charcoal production process, ranging from coconut shell carbonization, charcoal
grinding, binder mixing, to packaging techniques. The small variation in scores between
partners indicates that their initial understanding was relatively uniform. The following are the
results of the pretest and posttest in the training session for the 11 partners of Poktan Wanua
Cian in Graph 2.
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Graph 2. Partners' Knowledge and Skills Before and After the Training
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After the training, the posttest results showed a significant improvement in understanding,
with the average score increasing to 82.3, reflecting an average improvement of 30 points. This
improvement indicates that the technical training provided was effective in equipping partners
with new skills. All partners experienced an increase in scores, with the range of improvement
ranging from 25 to 32 points. Posttest results showed that partners' technical understanding
became more uniform after the training, with consistent improvement across partners.
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Figure 2. Partner Training on Coco charcoal Making

From the results of assistance and evaluation, it was found that after the partners received
training, the partners managed to produce an average of 30-80 Coco charcoal briquettes per day.
The products produced have good quality, with optimal solids and combustibility that meet the
standards. In addition, the partners also succeeded in packaging the briguettes attractively and
ready to be sold in the local market, which is expected to have an impact on the economic side
of the partners later. This PKM activity also has a positive impact on the villagers' awareness
of the importance of sustainable waste management. Residents who previously considered
coconut shells as waste are now starting to see them as valuable resources that can be processed
into high-value products. The success of this training creates motivation for the community to
continue to develop Coco charcoal processing businesses independently.

DISCUSSION

The community service program that focuses on the innovation of processing coconut
shell waste into Coco charcoal has a real impact on community empowerment and sustainable
development. The socialization session provided the villagers with a basic understanding of the
potential of coconut shells, which were previously considered as waste. The pretest results show
that the average understanding of partners related to coconut waste processing is still limited,
with an average score of 60. Most partners do not fully understand the concept of zero waste
and the economic potential of Coco charcoal.

However, after the socialization session, the posttest results showed a significant increase,
with the average score reaching 81.3. This increase shows that the socialization successfully
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improved partners' understanding of Coco charcoal innovation as a sustainable coconut waste
solution. The previously unfamiliar concept of waste management is now understood more
clearly, and partners are beginning to see that coconut waste can be a valuable resource. The
effectiveness of the delivery methods used, as well as the interaction that occurred during the
socialization sessions, contributed to this increased understanding (Alouw & Wulandari, 2020;
Anggraini et al., 2023). The socialization succeeded in providing an important conceptual
foundation for partners in seeing the potential of coconut waste processing.

Next, in the training session, the focus shifted to improving the community's technical
skills in producing Coco charcoal. The pretest results before the training showed that the
partners' technical understanding was still low, with an average score of 52.3, indicating that
most partners had not mastered the technical skills related to coconut shell carbonization, binder
mixing, compaction, and packaging of Coco charcoal briquettes. However, after intensive
training, the average posttest score increased to 82.3, indicating a 30-point increase in technical
understanding. This improvement in skills is supported by the literature, which states that a
hands-on, practice-based approach to training is more effective than lecture or theory-only
methods (Aidhi et al., 2023; Rasmiati et al., 2022).

This improvement in technical skills proves that with the right approach, village
communities can master simple yet effective technologies to utilize coconut waste. The
production literacy and practical skills acquired through this training are in line with findings
that direct involvement in production enhances the ability of communities to develop local
resource-based products (Chairiah et al., 2023; Mardesci et al., 2019). The training not only
equipped them with relevant technical skills, but also opened up independent business
opportunities. Poktan Wanua Cina partners are now able to produce market-ready Coco
charcoal briquettes, demonstrating that their technical skills have improved. The success of the
program also opens up opportunities for them to develop local resource-based businesses that
are environmentally friendly. Demand for Coco charcoal in the domestic market, especially
among industries and households that require clean alternative fuels, continues to increase,
providing real economic potential for the community.

In addition to economic improvement, Coco charcoal innovation also plays a role in
reducing the environmental impact of coconut shell waste. Prior to this program, coconut shells
were often discarded or burned without proper management, causing air pollution and
environmental damage. Research shows that open burning of coconut waste contributes to
significant air pollution (Adeniran et al., 2024; Sharma et al., 2019). while processing into Coco
charcoal can drastically reduce these negative impacts (Elehinafe et al., 2022; Ho & Adnan,
2021). Through proper processing, this waste is now transformed into a useful product, thus not
only providing economic benefits to the community, but also contributing to environmental
conservation. This program provides a clear example that simple innovations can have a holistic
positive impact, both in terms of the economy and the environment. This is in line with studies
stating that processing organic waste into alternative fuels is a sustainable solution in protecting
the environment (Jayarathne et al., 2018; Pathak et al., 2023).

Overall, this community service program succeeded in empowering the community by
providing new skills and knowledge in utilizing local resources that were previously neglected.
This is in line with the literature which states that local resource-based empowerment can
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encourage sustainable village economic growth (Asfar et al., 2022; Rasyid & Nasution, 2021).
The economic and environmental impacts of this program illustrate that community-based
innovation plays a key role in sustainable development, as this approach not only empowers
communities, but also encourages the efficient use of local resources. Through involving
communities in the innovation process, they can identify and develop solutions that suit their
local needs and context. This is in line with the literature showing that community-driven
innovation can improve competitiveness and economic performance (Nanda Hidayati et al.,
2023; Wiwoho, 2019). Given the opportunities opened up and the challenges faced, the program
shows great potential for further development in the future. This success also underscores the
importance of collaboration between communities, academia, government and the private
sector in realizing sustainable and impactful innovation.

CONCLUSION
This community service program succeeded in empowering partners of Poktan Wanua

Cina, Tanete Village, Cina District, through innovation in processing coconut shell waste into
Coco charcoal. Through socialization, intensive training, and mentoring methods, the
community was able to master Coco charcoal production techniques, including carbonization,
milling, binder mixing, compaction, and briquette drying. Evaluation results showed significant
improvements in technical understanding and skills, with higher average posttest scores than
pretests. The program not only improved the community's skills in utilizing coconut waste, but
also opened up new sustainable economic opportunities. In addition, the Coco charcoal
innovation contributes to reducing environmental pollution through a reduced carbon footprint.
With these positive results, the program has the potential to be replicated in other villages as an
environmentally friendly and sustainable local resource-based community empowerment
model.
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