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ABSTRACT 

Coconut shell waste is an organic waste that is often considered an environmental problem because it 
is difficult to decompose. In Purwosari Village, Wonosobo Regency, most people do not understand how 
to manage this waste effectively. This study aims to provide education to the people of Purwosari 
Village regarding the use of coconut shell waste as briquettes, which can be used as an alternative 
environmentally friendly energy and improve the local economy. This study uses the Participatory 
Action Research (PAR) approach, which involves active community participation from the problem 
identification stage to solution implementation. In addition, observation methods are used to 
understand community conditions and the potential of natural resources in the village. Observations 
were conducted to directly see the management of coconut shell waste and the community's response 
to the processing. Interviews with several community leaders were also conducted to gain perspective 
on the challenges and needs that exist. Socialization began by providing an understanding of the 
negative impacts of coconut shell waste, followed by practical training in making briquettes, which 
includes the carbonization process, mixing materials, molding, and drying. This training showed an 
increase in community understanding of coconut shell waste management and its benefits as a 
renewable energy source. This program not only provides technical skills but also opens up 
opportunities for improving the local economy through the production of environmentally friendly 
briquettes. 
Keywords: briquettes, coconut shell, environmentally friendly, local economy, participatory action 
research. 
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1. Introduction 

Coconut shell waste is a type of solid waste produced from coconut processing, 

which is often considered an environmental problem (Magh'firoh, 2023). Based on the 

Indonesian Ministry of Trade (2024), Indonesia is the second largest coconut producer 

in the world after the Philippines, in 2024, Indonesia is estimated to produce around 

2.8 million tons of coconut. The area of coconut plantations reaches 3.8 million hectares. 

Of the total production, the coconut shell waste produced can reach around 7 million 

tons. This is calculated based on the average that each coconut produces around 0.5 kg 

of shell (Hidranto, 2024). 

This waste is hard and difficult to decompose in nature, so it often piles up and 

creates pollution problems. Research shows that coconut shells contain chemical 

components such as cellulose (34%), hemicellulose (21%), and lignin (27%), which 

make it a potential raw material for various products (Afra et al., 2022). However, the 

utilization of this waste is still very minimal, with many people not realizing its 

economic potential. 

In Purwosari Village, Wonosobo Regency, the majority of residents also do not 

understand the use of coconut shell waste. This is in accordance with the results of 

initial interviews with three local residents who revealed that they did not know how 

to process coconut shells properly. Most of them consider coconut shells as worthless 

waste and often just throw them away. According to data from the Central Java Statistics 

Agency (BPS) (2024), coconut production in Wonosobo reaches more than 30 thousand 

tons per year. Thus, the potential for coconut shell waste produced is also quite large. 

The public's ignorance about the use of this waste is a challenge in efforts to raise 

awareness of the importance of managing local resources. Therefore, it is important to 

educate the public about the various products that can be produced from coconut shell 

waste, such as handicrafts and alternative fuels (Hermita, 2019). Among the popular 

craft products are bowls, plates, spoons, ashtrays, and various accessories such as 

necklaces, key chains, and decorative lamps. This craft is not only aesthetically 

appealing but also functional, so it has a fairly high selling value on the market 

(Pramesti et al., 2022; Candra et al., 2024). In addition to handicrafts, coconut shell 

waste can also be processed into charcoal briquettes (Nustini & Allwar, 2019). 

Briquettes are solid fuels that can be burned and used as an alternative energy source. 

Briquettes are made from organic materials such as agricultural waste, including 

coconut shells, which are processed into solid block forms through a drying and 

molding process (Marchel et al., 2019). Briquettes have several types, including 

charcoal briquettes, coal briquettes, and biomass briquettes (Fariadhie, 2019). One of 

the advantages of briquettes is their high calorific value, which makes them effective as 

an energy source. Coconut charcoal briquettes, in particular, have good burning power 

and can be used for various purposes, from cooking to industry. Innovation in 

processing coconut shells into briquettes can be an effective solution to overcome these 

problems (Saksono et al., 2023). 
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The process of making briquettes from coconut shells involves several important 

steps. First, the collection and selection of raw materials is carried out, where the 

coconut shells used must be dry and free from dirt. After the raw materials are collected, 

the next step is charring or carbonization, where the coconut shells are burned in a 

closed container to turn them into charcoal. This burning can be done traditionally 

using a barrel that has small ventilation to minimize oxygen intake. After the charring 

process is complete, the next step is grinding the coconut shell charcoal into a fine 

powder using a special grinding machine. Furthermore, the fine charcoal powder is 

mixed with an adhesive, such as starch or tapioca flour, with a proportion of around 5-

10% of the total weight of the charcoal. Mixing is done until the adhesive is evenly 

distributed throughout the charcoal powder. After mixing is complete, the next step is 

molding the briquettes using a printing machine or manually with a hand mold 

according to the desired shape and size. After being molded, the briquettes need to go 

through a drying process, which can be done by drying them in the sun or using a drying 

oven to reduce the water content in the briquettes so that they have optimal burning 

power (Saksono et al., 2023; Warokka & Sirun, 2018; Anasthasia et al., 2020). 

The benefits of coconut shell briquettes are very significant in the context of 

environmentally friendly energy solutions and improving the local economy. First, as 

an alternative energy source, these briquettes can be used for various purposes such as 

domestic and industrial heating. The use of coconut shell briquettes can reduce 

dependence on fossil fuels and firewood, which contributes to forest conservation and 

reduces carbon dioxide emissions by up to 30% compared to conventional fossil fuels. 

In addition, carbon emissions produced by briquettes made from waste such as coconut 

shells are much lower compared to traditional charcoal; for example, CO emissions 

from coal-based briquettes can reach 2000 ppm while environmentally friendly 

briquettes only produce around 600-800 ppm (Tamrin et al., 2024). Second, these 

briquettes are non-toxic because they are produced through a natural process without 

adding hazardous chemicals (Budi, 2017). Third, coconut shell briquettes do not emit 

smoke or only a little smoke when burned, making them more environmentally friendly 

compared to other conventional fuels (Triantori et al., 2020). Another advantage of 

coconut shell charcoal briquettes is their high calorific value reaching 4,000-5,000 

calories per kilogram and longer burning time compared to firewood. This is very 

beneficial for people who depend on fuel for cooking and heating (Anasthasia et al., 

2020). By utilizing coconut shell waste in briquettes, the people of Purwosari Village 

will not only get an environmentally friendly energy solution but also improve their 

local economy by creating new jobs in the production process. 

Training and counseling programs on how to make briquettes from coconut shells 

need to be carried out to empower the community and increase their knowledge of the 

benefits of this product. Through this approach, it is hoped that Purwosari Village can 

be an example for other areas in managing natural resources sustainably and 

innovatively. Therefore, the researcher formulated the problem: what are the economic 

and environmental benefits that can be obtained from utilizing coconut shell waste into 
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briquettes for the people of Purwosari Village? Can training and counseling programs 

increase public awareness about coconut shell waste management in Purwosari 

village? 

2. Materials and Methods 

Extension and training activities were carried out to empower the Purwosari 

Village community in processing coconut shell waste into briquettes as an 

environmentally friendly energy solution while improving the local economy. This 

effort aims to optimize the use of coconut shell waste and create sustainable energy 

alternatives. The approach used is Participatory Action Research (PAR), which actively 

involves the community in the entire research process, from identifying problems to 

implementing the solutions developed (Kemmis & Mctaggart, 2005). In this approach, 

data collection is carried out by involving participants through interviews and 

observations, which allows for more in-depth and contextual data collection, based on 

direct experiences from the community (Nielsen & Pedersen, 2014; Hatcher & Bringle, 

2012). PAR provides space for the community to actively participate in analyzing 

problems and finding joint solutions, which in turn strengthens collective awareness of 

existing social and economic issues (Kemmis & Mctaggart, 2005; Fitriah et al., 2022).  

The initial stage of the activity implementation began with direct observation to 

identify environmental conditions, potential coconut shell waste, and management 

patterns in Purwosari village. In addition, interviews were conducted with three 

residents around the village to explore information related to the needs, challenges, and 

opportunities in processing coconut shell waste into briquettes. At this stage, 

interviews were conducted freely without using strict interview guidelines, so that the 

information obtained was more general and in-depth regarding the perceptions and 

initial conditions of the community (Budiarto et al., 2022). 

Training for Purwosari Village residents was carried out through several stages, 

starting with socialization about the importance of managing coconut shell waste as an 

environmentally friendly and beneficial alternative energy. At this stage, the 

community was given an understanding of the impact of coconut shell waste on the 

environment, which has often been left alone without optimal utilization. Socialization 

also emphasized the importance of maintaining environmental cleanliness and 

reducing the use of fossil fuels which have a negative impact on air quality and climate 

change. 

Furthermore, residents received training in making briquettes which focused on 

technical processes such as burning waste into charcoal, mixing materials, molding, and 

drying briquettes. In this training, some of the tools used include used cans for the 

briquette burning process, buckets for mixing materials, sieves for filtering coconut 

shell powder, and briquette molds that can be made from used pipes. The briquette 

burning process is carried out using used cans that are converted into simple burning 

tools, allowing the community to burn more efficiently and environmentally friendly. 

The materials used in making briquettes are dried coconut shells, tapioca flour as a 
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binder, and sufficient water. This training aims to provide practical skills to the 

community so that they can process coconut shell waste independently and produce 

quality briquette products. Through this training, it is hoped that the community will 

not only gain technical skills but will also be able to utilize local potential to create 

resources of high economic value.  

After the training, further observations and more structured interviews were 

carried out to assess the participant’s understanding of the material that had been 

presented. Interviews were conducted with five participants to explore their 

experiences after participating in the activity, including the challenges faced in 

practicing the techniques taught and their understanding of processing coconut shell 

waste into briquettes (Hapsari, 2022). Observation guidelines are used to identify the 

practical implementation of the skills learned in briquette making, as well as to evaluate 

the progress achieved by participants. 

3. Results and Discussion 

Training and counseling on making coconut shell briquettes in Purwosari Village 

aims to increase public awareness about the importance of waste management, as well 

as the social, economic, and environmental impacts of briquette production. Briquettes 

made from coconut shell waste are an environmentally friendly alternative fuel and 

have high economic value. Coconut shells, which have been considered waste, can be 

used as a sustainable renewable energy source. This program provides materials that 

not only cover briquette-making techniques but also aspects of marketing and business 

management so that participants not only gain technical skills but also knowledge 

about how to develop businesses based on local resource management. 

Figure 1 Presentation of material related to briquettes 

There was an introduction of coconut shell briquettes first to the residents of 

Purwosari Village which aimed to provide an overview of the potential benefits and 

business opportunities that could be generated from making briquettes. 
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Figure 2 Shows an example of a finished briquette 

The next stage is training where residents make their own coconut shell 

briquettes. 

Figure 3 Briquette making practice with residents 

Figure 4. Briquette results from Purwosari village residents 

Counseling and training on making coconut shell briquettes that have been 

carried out in Purwosari Village provide residents with an overview of the potential 

benefits and business opportunities that can be obtained from utilizing coconut shell 

waste. Based on the results of interviews with several subjects, the majority stated that 

coconut shell briquettes have great potential to become a profitable business. 

"For business opportunities, it can be because the raw materials are cheap and 

easy to get in Purwosari village" (Subject 1) 

"God willing, if it is pursued, it can help our economy, especially the village." 

(Subject 2) 

This is also supported by research by Yuliana et al. (2021) which shows that 

processing coconut shell waste into briquettes can improve the local economy, by 
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utilizing abundant and cheap raw materials in rural areas. In addition, research by 

Fatimah et al. (2020) shows that utilizing coconut shell waste in briquettes can reduce 

energy costs for rural communities while increasing their income. This is in line with 

the findings of Santoso et al. (2021) which revealed that local resource-based skills 

training can lead to community economic development, as well as increasing economic 

independence. In addition, coconut shell briquettes can also help reduce dependence 

on other fuels such as LPG and firewood. Reflecting the hope that the use of briquettes 

can reduce energy costs for households in villages. 

"I think it is possible because the raw materials are stable and easy to obtain, for 

example, the community is enthusiastic about reducing LPG gas," (Subject 1) 

"It is possible to reduce dependence on LPG." (Subject 3) 

 According to research by Harahap et al. (2019), coconut shell briquettes have 

been proven to be more efficient and environmentally friendly than conventional fuels 

such as gas and wood, and can reduce negative impacts on the environment. 

From an environmental perspective, making coconut shell briquettes has a 

positive impact by reducing the amount of waste that is not managed properly. Coconut 

shell waste that is often burned carelessly or simply thrown away can contribute to air 

pollution and environmental pollution. 

"Can reduce pollution because used materials can be used more usefully" (Subject 

4) 

"Can reduce pollution because used materials can be used more usefully" (Subject 

5) 

Research by Harahap et al. (2019) shows that the use of briquettes as an 

alternative fuel is more environmentally friendly compared to firewood or fossil fuels. 

Coconut shell briquettes are not only more efficient in combustion but also produce 

lower emissions, which in turn reduces the impact of climate change. In addition, 

research by Marwati et al. (2020) also supports this finding, stating that the use of 

coconut shell briquettes can reduce air pollution and improve environmental quality. 

Regarding marketing, the training participants realized the potential of coconut shell 

briquette products to be marketed both within and outside the village. 

"For the marketing potential, I don't understand yet, but it would be good if we 

tried" (Subject 2) 

"The marketing is not too expensive so that the community has income to help 

village activities" (Subject 3) 

Efficient marketing of briquette products is essential to ensure the sustainability 

of this business. Arum et al. (2022) found that the use of social media can help market 

community-based products, such as briquettes, which are environmentally friendly. 

Residents have the intention to form working groups or communities for briquette 

production, and the majority of respondents showed interest in collaborating.  

"Interested because I want to know more about the benefits and to reduce waste 

in the village" (Subject 1) 

"Very interested" (Subject 2, 3,4, 5)   
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The results of this interview indicate that the formation of community-based 

working groups can accelerate the adoption of briquette-making technology and 

strengthen the village economy. Research by Hidayat et al. (2020) shows that the 

formation of groups or communities based on production activities can encourage 

increased community welfare through sustainable management of local resources. 

The success of this training cannot be separated from supporting factors such as 

the skills of the facilitator, the enthusiasm of the participants, and the relevance of the 

material to the needs of the village community. Research by Santosa et al. (2021) shows 

that the success of the training is highly dependent on the facilitator's ability to create 

an environment that supports discussion and direct practice. The enthusiasm of the 

participants, as seen from their activeness in asking questions and trying out briquette-

making practices, also shows that they feel involved and feel that this program provides 

real benefits. In addition, Hidayat et al. (2020) revealed that training with a practical 

approach that directly involves participants can increase their level of understanding 

and skills, as well as encourage more positive behavioral changes in local resource 

management. 

Overall, the coconut shell briquette-making training in Purwosari Village has 

succeeded in providing a positive impact in increasing community knowledge and skills 

regarding waste management, renewable energy production, and environmentally 

friendly community-based businesses. This success proves that programs involving 

technical training and understanding of the market can create sustainable solutions, 

both in terms of economy, society, and environment. This kind of program can be used 

as a model for other community empowerment programs that aim to improve welfare 

through more optimal utilization of local resources. 

4. Conclusion 

Based on the results of research and training conducted in Purwosari Village, it 

can be concluded that the use of coconut shell waste for making briquettes has 

significant benefits in various aspects. The extension and training programs have 

succeeded in increasing public awareness of the importance of managing coconut shell 

waste that was previously not utilized properly. The processing of this waste produces 

briquettes as an alternative environmentally friendly fuel that also opens up new 

economic opportunities for the community, such as creating jobs in the manufacturing 

and distribution process. In addition, the use of coconut shell briquettes can reduce 

dependence on fossil fuels, reduce carbon emissions, and help preserve the 

environment. Through the Participatory Action Research (PAR) approach, the 

community is actively involved in identifying problems finding solutions together, and 

gaining practical skills that can improve their quality of life. With the skills gained, the 

community is expected to be able to better appreciate and utilize local resources in a 

sustainable and innovative way. This program offers novelty in coconut waste 

management and has the potential to be applied in various regions with similar 
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characteristics, as well as having a positive impact on social, economic, and 

environmental aspects. 
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