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Abstract: 

Household activities generate large amounts of organic waste. Improper 

waste management can negatively impact the environment. Several areas, 

including Mulyaharja in Bogor, still face difficulties in managing organic 

waste. This is because the practice of sorting and processing organic waste 

has not yet been widely introduced and implemented. An alternative 

solution to reduce the negative impact of poor organic waste management 

on the environment is to process it into eco-enzymes. In addition to 

reducing the amount of waste disposed of in landfills, eco-enzymes can also 

function as a natural cleaning solution for daily household use. To 

introduce this processing method, a sustainable waste processing program 

was carried out in Mulyaharja through two activities. The first activity was 

the socialization of the definition and processing of organic waste, as well as 

the types of organic waste that can be used to produce eco-enzymes. The 

second activity was hands-on training in processing organic waste into eco-

enzymes, so that the community could fully understand the tools, materials, 

and stages of its production. The main ingredients in making eco-enzymes 

are fruit and vegetable peel waste, molasses, and water. After the eco-

enzyme solution was ready, this solution could be used to clean toilets, 

bathrooms, floors, and kitchen surfaces. The results of the program showed 

an increase in community knowledge and skills in processing organic waste, 

as well as increased adoption of environmentally friendly cleaning products 

as alternatives to chemical cleaners. 

Keywords: eco-enzyme, household, natural cleaning solution, organic 

waste 

 

Introduction 

 The world's population is predicted to continue increasing, and by 2030, it is 

estimated to reach 8.5 billion people. In 2022, Indonesia was the fourth most populous 
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country in the world, with a population of 275 million people (UN Department of 

Economic and Social Affairs 2022). Environmental problems often occur along with 

population growth (Wagianto, W., et al., 2022). One of the environmental problems 

related to population growth is waste generation (Nurrobi et al., 2022; Utami et al., 

2024). Population growth and waste generation have a positive correlation (Supangkat 

and Herdiansyah, 2020; Toure, Maiga, and Ouattara, 2022; Mapunda, Joseph, and 

Kasuwi, 2023). This condition creates a major challenge for both waste management 

systems and environmental sustainability. 

Indonesia generates a high quantity of municipal waste, and organic waste 

contributes half of the total (Jain et al., 2017). According to Marodiyah et al. (2023), poor 

organic waste management can cause environmental problems, including a degradation 

in the quality of soil, water, and air. Benny et al. (2023) also found that there are health 

risks to living things originating from organic waste if disposed of in landfills. Many 

communities still face difficulties in having the awareness, skills, and resources needed 

to manage organic waste properly (Sholihah et al., 2025). 

Problems in organic waste management still occur in various areas in Indonesia, 

and this is also the case in Mulyaharja, Bogor, which still faces difficulties in managing 

organic waste due to the limited implementation of waste sorting and processing by the 

community. The lack of knowledge in organic waste processing can be seen in the 

majority of people simply throwing away fruit and vegetable peels, even though this 

waste can be used to produce eco-enzymes. Eco-enzymes can be used as a natural 

cleaning solution. Community involvement in waste management, especially organic 

waste, is very important because increasing the management of organic waste in each 

household will help reduce the amount of waste disposed of in landfills. 

Eco-enzymes can be made by fermenting fruit and vegetable peels mixed with 

molasses and water, which are then stored in sealed plastic containers (Ningsih et al., 

2023). Eco-enzymes are natural, biodegradable, and non-toxic solutions that can be used 

as an eco-friendly cleaning product. The production of eco-enzymes derived from the 

processing of household organic waste produced by the community is expected to be one 

of the factors that makes people aware of the benefits of waste processing which has an 

impact on them both from an economic perspective, because it can be used as a 

substitute for cleaning solutions and from an environmental perspective, because it can 

reduce the amount of waste produced. 

The introduction of eco-enzyme production from organic waste, particularly for 

household waste, was conducted through socialization and hands-on training. These 

activities were intended to raise public awareness of the importance of processing the 

organic waste they produce by providing skills in a simple and inexpensive way, such as 

eco-enzyme production. By processing organic waste into eco-enzymes by the 

community, it is hoped that this will reduce the amount of waste directly disposed of, 

thus reducing the accumulation of waste in landfills.  

 

Methods  

The program of eco-enzyme production by using organic waste was introduced to 

the residents of Mulyaharja, Bogor, which consists of several activities: identification, 

socialization, and hands-on training. The identification was conducted in order to assess 

the management of organic waste and estimate the amount of it. Data was obtained 

through field observations and surveys with local residents and stakeholders. The main 

objective was to map existing problems and determine the most appropriate approach 
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for program implementation. By analyzing the survey findings, this process can assess 

community awareness and readiness for organic waste management, and can help in 

preparing a framework for socialization activities and hands-on training. 

Socialization was conducted through presentations and interactive discussions 

with the community about organic waste management. The main objective was to 

increase understanding of the definition of organic waste, the negative impacts on the 

environment if it is simply disposed of without processing, and its potential if processed 

into useful products. The socialization also reinforced awareness raising about the 

importance of organic waste processing, starting at home. At this stage, making eco-

enzymes as one of the organic waste processing methods was also introduced. The 

community was introduced to the types of organic waste that can be processed into eco-

enzymes, and asked to start separating organic waste at home and bringing it to the 

hands-on training. 

Hands-on training as the core activity involved all participants in making eco-

enzymes from household organic waste (fruit and vegetable peels) mixed with molasses 

and water in a ratio of 3:1:10, and then the mixture was fermented in a closed plastic 

container for ±90 days. Besides making eco-enzymes, participants also learned how to 

use eco-enzymes as a natural cleaning solution, so the participants can apply 

environmentally friendly practices in their daily lives. 

 

             Results  

Sub 1 Identification 

To gather information on the community’s initial conditions and knowledge of 

organic waste management, an initial assessment was conducted through field 

observations and surveys with residents and local stakeholders. The main objective of the 

initial identification was to assess the community’s awareness and readiness for organic 

waste management. From the results of this activity, community behavior related to 

waste management and the availability of organic waste generated from daily household 

activities can be identified. These findings provide an overview of how household waste 

is currently managed and can also provide baseline data for analyzing existing challenges 

and opportunities. 

Based on field observations of organic waste management conditions, it can be 

concluded that most households in Mulyaharja generated organic waste, which was 

mainly disposed of at temporary collection site, without any processing, mixed with 

other waste, and sent to landfills, potentially increasing waste volume and negatively 

impacting the environment, as illustrated in Figure 1. The results of field observations 

also provide information that the community really needs assistance related to organic 

waste management, because many residents still do not manage their organic waste 

properly. 
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Figure 1. Temporary Collection Site 

 

After the field observations, a survey was carried out to find out whether 

residents were actually managing their organic waste or not. The results showed that 

90% of residents stated that they had not processed their organic waste, as presented in 

Figure 2. Field conditions aligned with these results, as we can see in Figure 1, show how 

organic waste ended up at temporary collection site. 

 

Figure 2. Proportion of Residents Processing Organic Waste 

 

In Figure 3, we can see that 75% of the total respondents did not have any 

knowledge about the negative impacts of untreated waste disposal, thus, it is common for 

a lot of organic waste to be thrown away by the residents directly into the temporary 

collection site. According to a study conducted by Sholihah et al. (2025), the residents 

struggled to manage organic waste because they did not know the proper methods or did 

not possess the capacity to implement organic waste management. Based on the data 

obtained and the study above, we can conclude that people cannot manage waste 

effectively if they do not understand the importance of managing waste. 

https://doi.org/10.29244/jpsl.15.4.632
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Figure 3. Proportion of Residents’ Awareness of the Negative Impacts of Improper 

Organic Waste Management 

 

The results of the survey, besides giving information about the ineffectiveness 

of the waste management system in the community, also showed that there were 

enough potential raw materials for converting organic waste into eco-enzymes. If we 

see from the perspective of the economy, this process can impact economic growth 

positively because the residents can convert waste into valuable materials. According 

to Azwardi et al. (2022), recycling municipal waste has a linear correlation with 

economic growth. 

From the initial survey’s result, the activities of socialization and hands-on 

training were designed in order to make the resident aware of waste management, 

especially for organic waste management. The step of socialization was conducted to 

educate the residents that managing the organic waste is important by introducing 

the concept, benefits, and environmental significance of eco-enzymes. The hands-on 

training step was conducted to train the residents on how to make eco-enzymes 

practical. According to Sunarti et al. (2023), combining dialogue-based learning with 

practical activities significantly improves waste management behavior. 

 

Sub 2 Socialization of Waste Management 

The socialization was conducted through presentations and interactive 

discussions. In general, the presentation was divided into three parts. The first part 

introduced the types of household waste commonly generated, the second explained 

the benefits of proper waste management, and the final part introduced the concept 

of eco-enzymes. Meanwhile, the interactive discussions allowed residents to ask 

questions and helped the facilitators understand their responses to the eco-enzyme 

program.  

 

https://doi.org/10.32479/ijeep.13667
https://www.gjesm.net/article_701156_b8ccc26f7f9066d2e64844ddb0178377.pdf
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Figure 4. Socialization of Waste Management 

 

During the initial part of the program, the residents were introduced to the 

classification of waste commonly generated in their homes, and were divided the 

waste into organic and inorganic waste. The organic and inorganic classification 

makes the resident easier to distinguish between materials that decompose naturally, 

which are organic waste, and those that do not, which are inorganic waste. Fruit and 

vegetable peels were classified as organic waste, while plastic packaging, glass bottles, 

and metal cans were classified as inorganic waste.  

After the first activity, the program continued to the presentation about the 

benefits of good waste management to the residents. In this part, the residents were 

informed that organic waste can be used to produce products such as compost or eco-

enzymes. By applying these practices at home, the residents not only reduce 

household waste but also help to minimize landfill waste accumulation. Through this 

understanding, the residents were encouraged to manage their household waste 

effectively.  

Moreover, in the final part, residents were introduced to the idea of eco-

enzymes as a practical and straightforward way to turn household organic waste into 

something useful. Eco-enzymes were explained as natural solutions made by 

fermenting fruit and vegetable peels. These solutions can be used as natural cleaners. 

During this session, participants were also informed that during the upcoming hands-

on training, they would be asked to bring fruit and vegetable peels from their homes 

to practice making eco-enzymes. 

 

Sub 3 Hands-on training of Eco-Enzyme Production 

The main objective of hands-on training was to teach the community how to 

produce eco-enzymes from household organic waste. This activity served as the core 

of the program, allowing participants to apply what they had learned during the 

socialization. As previously informed during the socialization, residents brought fruit 

and vegetable peels from their homes to use in the hands-on training, where they 

practiced making eco-enzymes directly. 

Each participant used the organic materials they had brought, such as fruit 

and vegetable peels, which were mixed with molasses and water in a 3:1:10 ratio, 

placed in the containers, and set to ferment for about 90 days. The residents were 
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informed of the importance of maintaining proper ratios while the process is running, 

keeping containers tightly closed, releasing gas by opening the containers only a few 

times during the first month, and avoiding direct sunlight to ensure a successful 

fermentation. And at this moment, participants learned that organic waste could be 

transformed into a helpful and environmentally friendly product. 

 

 
Figure 5. Hands-on training of Eco-Enzyme Production 

 

During the hands-on training, the residents were guided through the steps of 

making eco-enzymes. The process started with the preparation process and ended 

with storing the containers that contained the mixture product in a safe place. The 

residents were free to ask questions about the eco-enzyme production process and to 

discuss the challenges that may arise when they do it at home. This method can help 

the residents build their confidence to do the eco-enzyme production process at 

home. 

At the end, the residents were introduced to what eco-enzymes are used for in 

daily life, such as a cleaner for floors, bathrooms, and kitchen surfaces. The facilitator 

also reminded the residents that by applying the conversion of organic waste into eco-

enzymes, they will obtain benefits by reducing the amount of household waste they 

generate. 

 

Suggestion  

Processing the organic waste into eco-enzymes can be implemented in many 

locations, and doing this activity will reduce waste generation. Implementing eco-

enzymes as a cleaner for floors, bathrooms, and kitchen surfaces can help to minimize 

the use of chemical cleaners. 

 

References  

Azwardi, A., Igamo, A.M., & Wijaya, W.A. (2022). The Concept of Waste Management on 
Economic Development in the European Union. International Journal of Energy 
Economics and Policy, 2023, 13(1), 1–6. https://doi.org/10.32479/ijeep.13667  

Benny, N., Shams, R., Dash, K. K., Pandey, V. K., & Bashir, O. (2023). Recent trends in 
the utilization of citrus fruits in production of eco‑enzyme. Journal of Agriculture 
and Food Research, 13, 100657. https://doi.org/10.1016/j.jafr.2023.100657   

Jain, A., Borongan, G., Kashyap, P., & Thawn, N. (2017). Waste Management in ASEAN 

https://doi.org/10.32479/ijeep.13667
https://doi.org/10.1016/j.jafr.2023.100657


                                                                         
                                                                                    Wiranda Intan Suri et al. (2025). https://doi.org/10.24815/jr.v8i4.50660 

 Page 7702 of 7703 

Countries: Summary Report. Thailand: Regional Resource Centre for Asia and 
the Pacific, Asian Institute of Technology. 
https://www.rrcap.ait.ac.th/Publications/Waste_Management_in_ASEAN_Cou
ntries_Summary_Report.pdf  

Marodiyah, I., Cahyana, A.S., & Nurmalasari, I.R., 2023. Empowering Communities 
through Household Organic Waste Management: A Case Study in Kajartengguli 
Village, Indonesia. Indonesian Journal of Cultural and Community 
Development, 14(2). 
https://ijccd.umsida.ac.id/index.php/ijccd/article/view/928  

Mapunda, A., Joseph, K. & Kasuwi, S. (2023). Impact of Population Dynamics on Solid 
Waste Generation Trends in Dar Es Salaam Metropolitan. International Journal 
of Advanced Research, Volume 6, doi: 10.37284/ijar.6.1.1190. 
https://www.researchgate.net/publication/370311159_Impact_of_Population_D
ynamics_on_Solid_Waste_Generation_Trends_in_Dar_Es_Salaam_Metropolit
an  

Ningsih, A. P., Samosir, A. G. M., & Hidayatullah, B. S. (2023). Production of eco-
enzymes from fruit peel waste as an effort to address organic waste management 
issues in Indonesia. JBIO: Jurnal Biosains (The Journal of Biosciences), 9(2). 
https://doi.org/10.24114/jbio.v9i2.49179   

Nurrobi, M. Anugerah. (2022). Analysis of The Effect of Population on the Amount of 
Waste in Jakarta. Journal of Humanity Studies Volume 1. 
https://ejournal.upgrisba.ac.id/index.php/jhs/article/download/6408/3031  

Sholihah, S.M., Tumuyu, S.S. & Herdiansyah, H. (2025). “Household Food Waste 
Management in Rural Communities: A Knowledge, Attitude, and Practice Study”, 
Jurnal Pengelolaan Sumberdaya Alam dan Lingkungan (Journal of Natural 
Resources and Environmental Management), 15(4), p. 632. 
https://doi.org/10.29244/jpsl.15.4.632  

Sunarti, S., Zebua, R.S.Y., Tjakraatmadja, J.H.,Ghazali, A., Rahardyan, B., Koeswinarno, 
K., Suradi, S., Nurhayu, N., and Ansyah, R.H.A. (2023). Social learning activities 
to improve community engagement in waste management program. Global J. 
Environ. Sci. Manage. 9(3): 403-426, Summer 2023, Serial #35. Doi: 
10.22035/gjesm.2023.03.04 
https://www.gjesm.net/article_701156_b8ccc26f7f9066d2e64844ddb0178377.p
df  

Supangkat, Sudiatmoko & Herdiansyah, Herdis. (2020). Analysis Correlation of 
Municipal Solid Waste Generation and Population: Environmental Perspective. 
IOP Conf. Series: Earth and Environmental Science 519 (2020) 012056, 
doi:10.1088/1755-1315/519/1/012056. 
https://iopscience.iop.org/article/10.1088/1755-1315/519/1/012056/pdf  

Toure, Abdoulkadri O., Maiga, F., & Ouattara, I. (2022). Population Growth and Solid 
Waste Generation in the Urban Municipality of Gao, Mali. Global Scientific 
Journals: Volume 10, Issue 9, September 2022, Online: ISSN 2320-9186. 
https://www.globalscientificjournal.com/researchpaper/POPULATION_GROW
TH_AND_SOLID_WASTE_GENERATION_IN_THE_URBAN_MUNICIPALIT
Y_OF_GAO_MALI.pdf  

United Nations Department of Economic and Social Affairs, Population Division (2022). 
World Population Prospects 2022: Summary of Results. UN 
DESA/POP/2022/TR/NO. 3. 
https://www.un.org/development/desa/pd/sites/www.un.org.development.desa.
pd/files/wpp2022_summary_of_results.pdf  

Utami, W. U., Najih, M., Putri, Larasati R. & Su’udi, Bambang C. (2024). Analisis 
Statistik untuk Prediksi Timbulnya Sampah Berdasarkan Proyeksi Pertumbuhan 
Penduduk Tangerang: Perspektif Lingkungan. Jurnal Sainsmat, Vol. XIII, No. 1. 
https://repository.karyailmiah.trisakti.ac.id/documents/repository/artikel_ika-
wahyu-utami-statistical-analysis-for-waste-generation-prediction-based-on-

https://www.rrcap.ait.ac.th/Publications/Waste_Management_in_ASEAN_Countries_Summary_Report.pdf
https://www.rrcap.ait.ac.th/Publications/Waste_Management_in_ASEAN_Countries_Summary_Report.pdf
https://ijccd.umsida.ac.id/index.php/ijccd/article/view/928
https://www.researchgate.net/publication/370311159_Impact_of_Population_Dynamics_on_Solid_Waste_Generation_Trends_in_Dar_Es_Salaam_Metropolitan
https://www.researchgate.net/publication/370311159_Impact_of_Population_Dynamics_on_Solid_Waste_Generation_Trends_in_Dar_Es_Salaam_Metropolitan
https://www.researchgate.net/publication/370311159_Impact_of_Population_Dynamics_on_Solid_Waste_Generation_Trends_in_Dar_Es_Salaam_Metropolitan
https://doi.org/10.24114/jbio.v9i2.49179
https://ejournal.upgrisba.ac.id/index.php/jhs/article/download/6408/3031
https://doi.org/10.29244/jpsl.15.4.632
https://www.gjesm.net/article_701156_b8ccc26f7f9066d2e64844ddb0178377.pdf
https://www.gjesm.net/article_701156_b8ccc26f7f9066d2e64844ddb0178377.pdf
https://iopscience.iop.org/article/10.1088/1755-1315/519/1/012056/pdf
https://www.globalscientificjournal.com/researchpaper/POPULATION_GROWTH_AND_SOLID_WASTE_GENERATION_IN_THE_URBAN_MUNICIPALITY_OF_GAO_MALI.pdf
https://www.globalscientificjournal.com/researchpaper/POPULATION_GROWTH_AND_SOLID_WASTE_GENERATION_IN_THE_URBAN_MUNICIPALITY_OF_GAO_MALI.pdf
https://www.globalscientificjournal.com/researchpaper/POPULATION_GROWTH_AND_SOLID_WASTE_GENERATION_IN_THE_URBAN_MUNICIPALITY_OF_GAO_MALI.pdf
https://www.un.org/development/desa/pd/sites/www.un.org.development.desa.pd/files/wpp2022_summary_of_results.pdf
https://www.un.org/development/desa/pd/sites/www.un.org.development.desa.pd/files/wpp2022_summary_of_results.pdf
https://repository.karyailmiah.trisakti.ac.id/documents/repository/artikel_ika-wahyu-utami-statistical-analysis-for-waste-generation-prediction-based-on-tangerangs-population-growth-projections-an-environmental-perspective.pdf
https://repository.karyailmiah.trisakti.ac.id/documents/repository/artikel_ika-wahyu-utami-statistical-analysis-for-waste-generation-prediction-based-on-tangerangs-population-growth-projections-an-environmental-perspective.pdf


                                                                         
                                                                                    Wiranda Intan Suri et al. (2025). https://doi.org/10.24815/jr.v8i4.50660 

 Page 7703 of 7703 

tangerangs-population-growth-projections-an-environmental-perspective.pdf 
Wagianto, W., Syah, N., Dewata, I., Umar, I., & Putra, Aprizon (2024). The Population 

Explosion: Indonesian's Dilemma Amid Limited Resources. 
https://www.researchgate.net/publication/378489597_The_Population_Explosi
on_Indonesian's_Dilemma_Amid_Limited_Resources  

 

https://repository.karyailmiah.trisakti.ac.id/documents/repository/artikel_ika-wahyu-utami-statistical-analysis-for-waste-generation-prediction-based-on-tangerangs-population-growth-projections-an-environmental-perspective.pdf
https://www.researchgate.net/publication/378489597_The_Population_Explosion_Indonesian's_Dilemma_Amid_Limited_Resources
https://www.researchgate.net/publication/378489597_The_Population_Explosion_Indonesian's_Dilemma_Amid_Limited_Resources

