
Volume 2 Number 2 (2024) 

July – December 2024 

Page: 203-211 

International Assulta of Research and Engagement 

(IARE) 

https://edujavare.com/index.php/IARE/  
 

 
 

 

 

Published by Edujavare Publishing; Indonesia 

Community Empowerment through Waste Management into 

Ecobricks  

 

Ghilmanul Ardan1, Inge Wiliandani Setya Putri2, Arik Aguk Wardoyo3, Zahrotul Putty Perdani4, 

Vikka Fatimatus Zahro5, Mohammad Sheidqi Maulana6 

1,2,3,4,5,6) Universitas Jember, Indonesia  

Correspondence e-mail; ghilmanulardan13@gmail.com 

 
 

 

Article history  Submitted: 2024/06/19; Revised: 2024/07/13; Accepted: 2024/09/18 

Abstract 

 

 

 

 

 

 
Plastic waste in eco-bricks is one of the innovative solutions to reduce the 

negative impact of plastic waste on the environment. Ecobricks are plastic 

bottles filled densely with non-organic plastic waste cut into small pieces, 

forming a sturdy building material that can be used for various construction 

purposes. The socialization program for the use of waste in eco-bricks is one 

of the important initiatives in overcoming the increasingly worrying problem 

of plastic waste. This program aims to increase public awareness about the 

importance of plastic waste management, reduce the amount of plastic waste 

that ends up in landfills, and provide alternatives to using plastic waste that 

is more useful. This service uses the PAR (Participatory Action Research) 

method by directly providing education to students, including the lecture 

and question and answer method. Through this socialization, the community 

is invited to actively participate in making eco-bricks, understand the 

techniques and benefits, and apply them in daily life. The result of this 

service is creating a cleaner environment, reducing plastic pollution, and 

forming collective awareness to preserve the environment through concrete 

actions. This service concludes that eco-bricks are an effective and 

sustainable solution to overcome the problem of plastic waste while 

providing added value to the community. Further development and 

socialization of the use of eco-bricks are expected to encourage wider 

participation from the community in managing plastic waste creatively and 

environmentally friendly. 
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INTRODUCTION  

Waste is one of the problems in Indonesia that can hurt both the environment and 

public health. Waste is closely related to population growth and tends to increase yearly. 

The increase in volume and type of waste is also related to people's lifestyles. 
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Environmental cleanliness is a shared responsibility of children and adults (Hasanah, 

2021). 

According to (Hemalatha & Visantini, 2020), every human activity will produce 

waste or garbage where the amount or volume of waste is proportional to the level of 

consumption of goods/materials used daily. The same is true for the type of waste; it 

also depends on the material we consume. One person, on average, produces more than 

half a ton of waste per year, so if calculated, it is about one kilogram per day. If this is 

managed properly, it will help the environment and society. An example that can be 

raised is the existence of a breeding ground for Aedes Aegypti mosquitoes, which plays 

a role in the transmission of Dengue Hemorrhagic Fever disease and can reduce the 

beauty of the environment (Ranti, 2021). One example of a problem with waste is plastic 

waste. The public widely uses plastic in general for buying and selling activities. Plastic 

waste is used goods that are not used, and the material is produced from non-renewable 

chemicals (Nirmalasari et al., 2021). However, other types of inorganic waste cannot be 

decomposed, not only plastic waste. This can cause other problems that are detrimental 

to the community if not immediately handled properly. 

Environmental cleanliness is everyone's responsibility. It is necessary to be given 

understanding and habituation from an early age to become individuals who can 

maintain environmental cleanliness, starting from building the habit of throwing 

garbage in its place to reusing waste that can still be used/reprocessed. Waste, especially 

garbage, deserves attention. Waste management is known as the "3R principle, namely 

Reduce, Reuse, and Recycle (Arisona, 2018). This service activity will focus on the 

principle of recycling through eco-bricks. Therefore, socialization activities were carried 

out at one of the elementary schools in Bondowoso, namely "SDN Badean 02," to provide 

education about waste management by making eco-bricks. 

Ecobrick is Made from used plastic bottles filled with soil, foam, plastic food 

wrappers, plastic bags, and other plastic materials (Antico et al., 2017). Ecobrick is 

usually made from used plastic bottles filled with other smaller plastics. Ecobrick is a 

waste management technique made from used plastic bottles filled with garbage until 

they are full and then compacted until they become hard. After the bottles are full and 

hard, the bottles can be assembled with glue and assembled into tables, simple chairs, 

wall-building materials, towers, and small stages, and even have the potential to be 

assembled into fences and foundations of simple playgrounds and even houses.  

Manisha & Singh (2017) mentioned the benefits of making eco-bricks among 

others: 1) Waste management; Making eco-bricks is one of the efficient ways to process 

plastic waste and can be done by everyone because of its easy manufacture; 2) Protect 



 International Assulta of Research and Engagement (IARE)   
   

       205 

the environment by reducing the amount of plastic waste; 3) Making eco-bricks used as 

building materials or furniture can reduce their production costs (Mohamed et al., 2017). 

This program aims to increase public awareness about the importance of plastic 

waste management, reduce the amount of plastic waste that ends up in landfills, and 

provide alternatives to using plastic waste that is more useful. Further development and 

socialization of the use of eco-bricks are expected to encourage wider participation from 

the community in managing plastic waste creatively and environmentally friendly. 

METHOD  

This service uses the PAR (Participatory Action Research) method and the 

descriptive method through a qualitative approach. The PAR (Participatory Action 

Research) method is a service activity through research as a result of the service process, 

namely research that begins with the planning, implementation, and evaluation of an 

activity or action (Salviana et al., 2022). This activity is carried out by providing 

education directly to students, including using the lecture and question and answer 

method (Wilyanti et al., 2023). This aims to provide education to grade V students about 

waste management. This activity aims to provide information or education about the 

use of waste as eco-bricks for the environment to increase students' awareness and 

creativity in cleanliness and health in the surrounding environment. The target of this 

activity is students of SDN Badean 01 Panti as a form of knowledge sharing in waste 

management.  

The processing of ecobricks is quite easy. But it must start right. Follow the simple 

instructions to create an ecobrick: 1) Collect, separate, and clean up the garbage to make 

ecobricks. 2) Choose the same brand and bottle size. The most bottles in your 

community. 3) Having eco-bricks in the same bottle will make it easier and embellish 

the results. 4) Use a wooden stick to compact. 5) Avoid iron and glass, which will 

damage the bottle. Avoid paper and food scraps that will decompose. 6) Put in waste, 

such as colored soft plastic, for the bottom of the bottle to make the eco brick building 

construction colorful. 7) It is very important to ensure the quality of eco-bricks. Ecobrick 

scales are recommended to have weights. Minimum weight = bottle volume x 0.33 g/ml 

and 1500 ml = 500 g, 600 ml = 200 g is a good minimum density of eco-bricks. 8) Label 

each ecobrick: name, date, weight, serial number. 

FINDINGS AND DISCUSSION  

Based on the implementation of socialization regarding the use of waste in eco-

bricks, some of the school's grade V students already know what eco-bricks are. 

However, the problem is that students have yet to be able to sort waste between organic 
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waste and inorganic waste. At the school, different trash cans have been provided. The 

socialization of the use of waste into eco-bricks is carried out in 2 stages: The first stage 

is to provide education to grade V students in the classroom.  

The first stage is to educate class V students in the classroom. The material 

presented was the meaning of eco-bricks, the purpose of eco-bricks, the benefits of 

making eco-bricks, and examples of works from eco-bricks. After an explanation of eco-

bricks, students are given several questions about the previous explanation or 

education.  

The second stage is providing education for class V students outside the classroom. 

Eco-bricks directly manufactured the material presented. The garbage was obtained 

from the school environment. At the school, there is not so much waste, so making eco-

bricks is only to make one bottle per student, not to produce work. The emphasis here 

is not on students' success in making work from using waste through eco-bricks but on 

how students understand what waste can be made into eco-bricks. After the two stages 

were completed, we gave a small appreciation to the students who successfully 

answered the questions in socialization stage 1 and succeeded in making one eco brick 

bottle. 

  
Figure 1. Training on Processing Waste into Ecobricks 

Based on the socialization activities carried out, the following results were 

obtained: (1) Students have enough knowledge about the use of waste in eco-bricks. (2) 

Students can sort the garbage that is thrown away so that the garbage disposal is not 

mixed in 1 garbage can. (3) Students can sort waste used to make eco-bricks. (4) Students 

have high enthusiasm and curiosity about the use of waste in eco-bricks. 

The research reveals a significant increase in community awareness and 

involvement in managing plastic waste through ecobrick production. The program, 

conducted with Participatory Action Research (PAR) methodology, directly engaged 

students at SDN Badean 02, Bondowoso, in workshops focused on plastic waste reuse 
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and eco-brick construction (Jamiah et al., 2019). This initiative has effectively enhanced 

participants' understanding of plastic waste impacts and practical waste management 

methods. 

Positive Environmental Impact: One notable outcome is reducing plastic waste at 

the school and surrounding community. Through hands-on learning, students learned 

how to compact plastic waste into eco-bricks, which were then repurposed for various 

practical applications (Nabilah Mokhtar et al., 2023). The program created a cleaner 

environment by decreasing waste accumulation and diverting plastic from landfills 

(Anh Khoa et al., 2020). 

Sustainable Waste Management Practices: This research further illustrates the 

educational impact of engaging young students in sustainable waste management. By 

embedding these practices early, participants developed habits around reducing, 

reusing, and recycling waste (Soliati, 2019). Students demonstrated enthusiasm in 

promoting eco-bricks as an environmentally friendly solution to local waste issues, 

encouraging family members and peers to contribute plastic waste for continued eco-

brick production (Ap. Moreira & Wanda Rutkoskwi, 2021). 

Community Benefits and Practical Application: Beyond environmental benefits, 

the program provided a cost-effective method for creating furniture and building 

materials from recycled plastic (Chams & García-Blandón, 2019). The community has 

begun to use eco-bricks as low-cost resources to construct benches, tables, and 

playground structures, emphasizing the long-term practical value of recycling (Ibn-

Mohammed et al., 2021). This approach offers both an innovative waste solution and an 

economic benefit by reducing the need for new materials. 

Future Development: With the community's positive response, future program 

expansions could increase the scale and diversity of ecobrick applications. There is 

potential to involve a wider network of schools and local organizations in Bondowoso, 

enabling the broader community to engage actively in waste management initiatives. 

Continued education and training can further embed these practices, fostering an 

environmentally conscious culture and sustainable waste management model across the 

region (Kasapa & Gyan, 2023).  

This study's findings align with research on eco-brick implementation for plastic 

waste management and community engagement. For instance, (Haghdan & Smith, 

2015) highlighted ecobricks' dual role in managing waste and reducing the 

environmental footprint through an accessible, scalable solution. The present study 

reinforces these findings by demonstrating how eco-bricks can be seamlessly integrated 



Community Empowerment through Waste Management into Ecobricks 

Ghilmanul Ardan et al,.) 

208  

into educational settings, engaging students directly in sustainable practices and 

effectively promoting waste reduction and recycling awareness. 

Regarding theoretical perspectives, the 3R (Reduce, Reuse, Recycle) waste 

management framework underpins this research, particularly emphasizing the 'Recycle' 

aspect. Ecobrick construction embodies this principle, converting otherwise unusable 

plastic into practical resources, thus minimizing waste that traditionally ends up in 

landfills (Awasthi et al., 2021). Furthermore, this aligns with Bandura’s Social Learning 

Theory, as students and community members model and reinforce positive 

environmental behaviors through repeated engagement and visible outcomes, like 

completed ecobrick projects (Ripno et al., 2021). 

Comparatively, previous research has often focused on eco-bricks as merely a 

waste management solution. However, this study broadens the scope by emphasizing 

ecobricks' educational and social benefits, a perspective also supported by Hart's Ladder 

of Youth Participation theory (Abdallah et al., 2020). This theory suggests that involving 

young people in meaningful community projects, such as ecobrick-making, enhances 

their sense of responsibility and community pride (Zebua, 2021). Through the program, 

participants transitioned from passive consumers to active agents of environmental 

stewardship, actively participating in sustainable solutions rather than just observing 

them (Allen et al., 1996). 

Additionally, the economic impact observed in this study aligns with earlier 

findings on the cost-saving potential of eco-bricks. As highlighted in studies on 

sustainable construction practices, using recycled materials can reduce the need for new 

resources (Rane, 2023). This study echoes these findings, showing how the community 

has started using eco-bricks as low-cost furniture and playground structure alternatives. 

This demonstrates a practical application of the 3R principles and provides an economic 

incentive for continued community participation, consistent with the Sustainable 

Development Goal (SDG) 12 on responsible consumption and production (Chaves-

Avila & Gallego-Bono, 2020). 

In summary, by coupling theoretical frameworks with hands-on engagement, this 

research supports eco-bricks as a sustainable, community-driven solution to plastic 

waste. It provides a model that can be adopted by other schools and communities, 

broadening the scope and sustainability of waste management practices in line with 

both environmental and educational goals. 

CONCLUSION  

Based on the results of the socialization carried out, the manufacture of eco-bricks 

is considered to reduce waste in the school environment. With the education carried out, 
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students can sort waste that can be used as eco-bricks and have high enthusiasm for 

curiosity about the use of waste in eco-bricks. Therefore, eco-bricks are an effective and 

sustainable solution to overcome the problem of plastic waste while providing added 

value to the community. Further development and socialization of the use of eco-bricks 

are expected to encourage wider participation from the community in managing plastic 

waste creatively and environmentally friendly. 

REFERENCES 

Abdallah, M., Talib, M. A., Feroz, S., Nasir, Q., Abdalla, H., & Mahfood, B. (2020). 

Artificial intelligence applications in solid waste management: A systematic 

research review. Waste Management, 109, 231–246. 

Allen, D. E., Duch, B. J., & Groh, S. E. (1996). The power of problem-based learning in 

teaching introductory science courses. New Directions for Teaching and Learning, 

1996(68). https://doi.org/10.1002/tl.37219966808 

Anh Khoa, T., Phuc, C. H., Lam, P. D., Nhu, L. M. B., Trong, N. M., Phuong, N. T. H., 

Dung, N. Van, Tan-Y, N., Nguyen, H. N., & Duc, D. N. M. (2020). Waste 

management system using IoT-based machine learning in university. Wireless 

Communications and Mobile Computing, 2020, 1–13. 

Antico, F. C., Wiener, M. J., Araya-Letelier, G., & Retamal, R. G. (2017). Eco-bricks: A 

sustainable substitute for construction materials. Revista de La Construccion, 16(3), 

518–526. https://doi.org/10.7764/RDLC.16.3.518 

Ap. Moreira, G., & Wanda Rutkoskwi, E. (2021). Zero Waste Strategy for a Green 

Campus. Journal of Sustainability Perspectives, 1, 367–373. 

https://doi.org/10.14710/jsp.2021.12027 

Arisona, R. D. (2018). Pengelolaan sampah 3R (Reduce, Reuse, Recycle) pada 

pembelajaran IPS untuk menumbuhkan karakter peduli lingkungan. Al Ulya: 

Jurnal Pendidikan Islam, 3(1), 39–51. 

Awasthi, A. K., Cheela, V. R. S., D’Adamo, I., Iacovidou, E., Islam, M. R., Johnson, M., 

Miller, T. R., Parajuly, K., Parchomenko, A., Radhakrishan, L., Zhao, M., Zhang, 

C., & Li, J. (2021). Zero waste approach towards a sustainable waste management. 

Resources, Environment and Sustainability, 3(January), 100014. 

https://doi.org/10.1016/j.resenv.2021.100014 

Chams, N., & García-Blandón, J. (2019). On the importance of sustainable human 

resource management for the adoption of sustainable development goals. 

Resources, Conservation and Recycling, 141, 109–122. 

Chaves-Avila, R., & Gallego-Bono, J. R. (2020). Transformative policies for the social 

and solidarity economy: The new generation of public policies fostering the social 

economy in order to achieve sustainable development goals. The European and 



Community Empowerment through Waste Management into Ecobricks 

Ghilmanul Ardan et al,.) 

210  

Spanish cases. Sustainability, 12(10), 4059. 

Haghdan, S., & Smith, G. D. (2015). Natural fiber reinforced polyester composites: A 

literature review. Journal of Reinforced Plastics and Composites, 34(14), 1179–1190. 

https://doi.org/10.1177/0731684415588938 

Hasanah, Y. (2021). Eco enzyme and its benefits for organic rice production and 

disinfectant. Journal of Saintech Transfer, 3(2), 119–128. 

https://doi.org/10.32734/jst.v3i2.4519 

Hemalatha, M., & Visantini, P. (2020). Potential use of eco-enzyme for the treatment of 

metal-based effluent. IOP Conference Series: Materials Science and Engineering, 

716(1). https://doi.org/10.1088/1757-899X/716/1/012016 

Ibn-Mohammed, T., Mustapha, K. B., Godsell, J., Adamu, Z., Babatunde, K. A., 

Akintade, D. D., Acquaye, A., Fujii, H., Ndiaye, M. M., & Yamoah, F. A. (2021). A 

critical analysis of the impacts of COVID-19 on the global economy and 

ecosystems and opportunities for circular economy strategies. Resources, 

Conservation and Recycling, 164, 105169. 

Jamiah, Y., Fatmawati, F., & Purwaningsih, E. (2019). Internalization of Students’ 

Nationalism Sense through Outbound Learning Based on Local Wisdom. JETL 

(Journal Of Education, Teaching and Learning), 4(2), 339–344. 

https://doi.org/10.26737/jetl.v4i2.1642 

Kasapa, A., & Gyan, C. (2023). Community Participation in Planning Social 

Infrastructure Delivery in Ghana’s Local Government: A Case Study of Shai 

Osudoku District. Journal of Development Policy and Practice, 24551333231165830. 

Mohamed, R. M. S. R., Al-Gheethi, A. A., & Yaakob, M. A. (2017). Recycling of solid 

wastes at kindergartens centers. Songklanakarin Journal of Science and Technology, 

39(1), 69–75. https://doi.org/10.14456/sjst-psu.2017.8 

Nabilah Mokhtar, Lim Zhi Xuan, Lokman, H. F., & Noor Hayati Che Mat, N. H. C. M. 

(2023). Theory, Literature Review, and Fun Learning Method Effectiveness in 

Teaching and Learning. International Journal of Social Science and Education Research 

Studies, 03(08), 1738–1744. https://doi.org/10.55677/ijssers/v03i8y2023-30 

Nirmalasari, R., Ari Khomsani, A., Nur’aini Rahayu, D., Lidia, L., Rahayu, M., Anwar, 

M. R., Syahrudin, M., Jennah, R., Syafiyah, S., Suriadi, S., & Setiawan, Y. (2021). 

Pemanfaatan Limbah Sampah Plastik Menggunakan Metode Ecobrick di Desa 

Luwuk Kanan. Jurnal SOLMA, 10(3), 469–477. 

https://doi.org/10.22236/solma.v10i3.7905 

Rane, N. (2023). Integrating leading-edge artificial intelligence (AI), internet of things 

(IoT), and big data technologies for smart and sustainable architecture, 

engineering and construction (AEC) industry: Challenges and future directions. 

Engineering and Construction (AEC) Industry: Challenges and Future Directions 



 International Assulta of Research and Engagement (IARE)   
   

       211 

(September 24, 2023). 

Ranti, Y. paula. (2021). Biofarmasetikal Tropis Biofarmasetikal Tropis. The Tropical 

Journal of Biopharmaceutical, 2(2), 158–169. 

Ripno, R., Nathalia, T. C., & Pramomo, R. (2021). Waste Management in Supporting 

Sustainable Tourism Case Study of Tourism Destination Malioboro Yogyakarta. 

International Journal of Social, Policy and Law, 2(2), 1–4. 

Salviana, V., Fuadiputra, I. R., Bustami, M. R., & Jha, G. K. (2022). Participatory Action 

Research ( PAR ) Model for Developing A Tourism Village in Indonesia. Journal of 

Local Government Issues ( LOGOS ), 5(2), 193–207. 

Soliati, S. (2019). Community empowerment in managing waste through takakura 

training. Jurnal Empowerment, 8(1), 48–54. 

Wilyanti, L. S., Wulandari, S., Asfahani, A., & Priyanto, P. (2023). Pelatihan 

Penggunaan Aplikasi Mendeley untuk Sitasi Artikel Ilmiah pada Jurnal 

Bereputasi Nasional. Amalee: Indonesian Journal of Community Research and 

Engagement, 4(1), 55–64. 

Zebua, R. S. Y. (2021). The Implementation of Character Building to Improve Resident 

Participation in Waste Management. IOP Conference Series: Earth and Environmental 

Science, 810(1), 12025. 

 


