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Abstract  

"Miggy Buddy" is an innovative household-scale solution designed to address the challenges of organic waste 

management through bioconversion using Black Soldier Fly (BSF) larvae. This kit, equipped with tools, media 

for maggot breeding, and an interactive consultation website, effectively reduces organic waste by up to 56%. 

Additionally, the product includes ecoenzyme to prevent unpleasant odors. With the increasing volume of organic 

waste in Indonesia, "Miggy Buddy" offers an environmentally friendly and efficient approach to processing 

organic waste, aligning with public interest in sustainable waste management. 

   

1. INTRODUCTION (Location Survey: Semarang) 

Waste is a complex global issue that impacts both the environment and public health. As 

the population increases, the volume of waste also increases (Afriandi et al., 2020)1. The 

population of Semarang city in 2022 is recorded as 1,659,975 people. Of the total 431,534.65 

tons of waste produced, 76.90% is organic waste, with food waste as the largest contributor at 

60.80% (SIPSN, 2023)2. According to Rabbani (2020), 68% of household waste is organic 

waste, including food waste. 

Organic waste, especially food waste, not only causes environmental problems but also 

has the potential to create health problems if not handled properly. In response to this 

challenge, various technological innovations have been developed to process organic waste 

effectively and efficiently. One of them is the use of maggots from Black Soldier Fly (BSF), 

which is an innovative and environmentally friendly bioconversion method. This technology 

not only significantly reduces the volume of organic waste but also transforms it into valuable 

products3. 

 
1 Afriandi, M. N., Harahap, R., & Sarifah, J. (2020). Masyarakat dan Kesadaran Mengelola Sampah (A 

Descriptive Study of One RW in Leuwigajah Urban Village, Cimahi City). Jurnal Buletin Utama Teknik, 15(3), 

287-293. 
2 SIPSN. (n.d.-a). SIPSN - Sistem Informasi Pengelolaan Sampah Nasional. Retrieved from 

https://sipsn.menlhk.go.id/sipsn/ 
3 Rabbani, A. R. D. M. (2020). Takakura Sebagai Solusi Penanganan Sampah Organik Rumah Tangga. Abdimas 

Galuh, 2(1), 165-174. 

mailto:evericho@ce.undip.ac.id2
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One solution to overcome organic waste is using the bioconversion technology using 

BSF larvae. BSF larvae can reduce organic waste by up to 56% (Handayani et al., 2021)4. 

Research by Putra & Ariesmayana (2020) shows that 100 grams of maggot can decompose 

250 grams of organic waste in 7 days5. Maggots can be sold or used as compost, but maggot 

cultivation at the household scale often faces obstacles such as maggot death, maggot escape, 

and unpleasant odors from maggot feces (Aisy et al., 2024)6.  

To address these challenges, the innovative product “Miggy Buddy” was designed to 

overcome these obstacles by providing an organic waste processing kit on a household scale. 

This kit is equipped with various tools and media for maggot breeding as well as support from 

an interactive website for consultation. In addition, this product is equipped with ecoenzyme 

to prevent unpleasant odors. 

The increasing volume of organic waste in Indonesia necessitates source-based 

processing solutions. The public needs to be educated on self-managing waste. Organic waste 

processing, particularly food scraps, is crucial as it can significantly increase methane (CH4) 

emissions, which contribute to 8% of global emissions (World Resources Institute, 2021). 

Research indicates that the public holds a positive perception of waste management using BSF 

maggots, with a perception score of 104.2 (Zuhdirabbani et al., 2023). This suggests a market 

demand for organic waste processing solutions utilizing maggot bioconversion7. 

   

2. MATERIALS AND METHODS  

2.1 Materials 

Materials needed to make an EcoMunch Bin: 

          • Custom Box S; 

• Costum Box Xl; 

• Plywood 30 x 10 cm; 

• Bucket; 

• Eggies; 

• Small scope; 

• Wire; 

• EM4 Liquid;  

• Baby Maggots; 

• Trigger sprayer bottle (500 ml); 

• Pipe elbow; 

• PVC pipe; 

• Saw dust; 

• Wood glue; 

• Net; 

 
4 Handayani, D., Naldi, A., Larasati, R., Khaerunnisa, N., & Budiatmaka, D. (2021). Management of increasing 

economic value of organic waste with Maggot cultivation. IOP Conference Series: Earth and Environmental 

Science, 1-9. 
5 Putra, Y., & Ariesmayana, A. (2020). Efektifitas Penguraian Sampah Organik Maggot (BSF). Jurnalis, 3(1), 11-

24. 
6 Aisy, R., Bagaskara, K. S., Suari, G. A. P. R., Salsabilah, Alfinaini, N. A. D., Rahmawati, D. A., & Putra, M. A. 

(2024). Sosialisasi Budidaya Maggot sebagai Pengolahan Sampah Organik di Desa Mayang, Jember. Journal of 

Community Service, 7(01), 16-24. 
7 Zuhdirabbani, G., & Sapanli, K. (2023). Analisis Persepsi dan Kelayakan Finansial Pengolahan Sampah 

Menggunakan Maggot Black Soldier Fly. Indonesian Journal of Agricultural, Resource and Environmental 

Economics, 2(1), 53-63. 
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• Shelf bracket; 

• Nylon string rope (9 meters); 

• Used bottle (350ml); 

• Double Headed Zipper (50 cm). 

 

 

To construct a maggot EcoMunch Bin, begin by cutting four PVC pipes to a height 

of 90 cm each, which will serve as the legs. Additionally, cut two PVC pipes to 

lengths of 60 cm and 40 cm for the frame's length and width. Assemble the frame 

by connecting the pipes with T-connectors, ensuring the structure stands upright. 

Next, prepare a Custom Box L with dimensions of 55 cm x 35 cm x 15 cm, which 

will sit on this frame. Secure L-brackets, each 12 cm in height, inverted along the 

left and right sides of the box at 5 cm and 20 cm from the edge to create supports 

for a smaller Custom Box S. Use a mini drill to make small holes in the main box, 

aligning them with the L-bracket placements, and secure the brackets with 5 cm 

wire pieces threaded through the holes and tightened externally. Position the 

Custom Box S (25 cm x 35 cm x 15 cm) on top of the Custom Box L, resting it on 

the secured L-brackets. Once the box assembly is complete, prepare the mesh by 

cutting it to a height of 100 cm and a length of 185 cm, which is calculated as 

twice the sum of the box's length and width plus an additional 5 cm. Sew the mesh 

using double stitching along the length to create a cover, then cut a piece 

measuring 42 cm x 62 cm to serve as the top cover, securing it similarly. For added 

stability, fold and sew the bottom edges. To create and 3D print a "Miggy Buddy" 

text in Blender, open Blender, add and edit a text object with "Miggy Buddy," 

then convert it to a 3D mesh and extrude it. For a cylindrical container, add a 

cylinder with a 6 cm diameter and 10 cm height to hold a pungent odor. Place it 

in Custom Box L to attract black soldier flies. Print both designs using a 3D printer 

and filament. Attach the 3D printed text to the left side of the box facing the zipper. 

To create an egg-laying medium for black soldier flies, start by cutting plywood 

boards into five pieces, each with dimensions of 10 cm in length and 5 cm in 

width. Drill two holes at both ends of the left and right sides of each piece. Next, 

connect the plywood pieces with wire, ensuring there is a 0.3 cm gap between 

each board. This will form the egg-laying medium. Finally, place the assembled 

medium into the Custom Box L. To construct a wooden slide by cutting a plank 

to 20 cm x 10 cm and connecting it to another piece measuring 10 cm x 5 cm at a 

45-degree angle using wood glue. In the Custom Box S, cut a 5 cm deep and 10 

cm wide opening on the front to fit the slide securely. Finish the structure by 

adding rubber caps to the bottom of each PVC leg. For the maggot farming 

process, use a fermentation bucket to decompose organic waste, spraying it with 

an EM4 solution. Place baby maggots in a ventilated bottle and use a small scoop 

to handle decomposed material. The maggot EcoMunch Bin is now ready for use. 

 

2.2 Methods 

2.2.1 Market Size (Survey Location: Semarang) 

The market size for Miggy Buddy primarily consists of mothers, resulting 

in a wide age range. According to data from BPS in 2023, out of 838,670 

female residents in Semarang City, 385,429, or 45.9%, are mothers aged 

between 25-49 years, who have the potential to manage organic waste from 
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their households8. This number is expected to continue growing. With the 

introduction of innovative products and a website by Miggy Buddy to help 

address environmental issues such as waste generation, Miggy Buddy has a 

strong potential for business success. 

 

2.2.2 Market Strategy 

To market “Miggy Buddy,” we will adopt a community-based approach 

targeting households, schools, and environmental communities. We will 

organize workshops and seminars in residential areas, collaborating with 

local RT/RW leaders to provide direct education on the importance of 

organic waste management. In schools, we will involve students in 

environmental education programs using “Miggy Buddy” as a practical tool, 

and launch the “Green School” campaign. 

Additionally, we will partner with local environmental organizations to 

disseminate information and educate the public about using maggots in 

organic waste management. We will also participate in various 

environmental events and festivals to introduce “Miggy Buddy” to a broader 

audience. 

In terms of digital marketing, we will utilize social media platforms such 

as Instagram, Facebook, and YouTube for engaging and educational 

campaigns. We will develop an informative and interactive website, 

featuring a blog, FAQ section, and online consultation services, along with 

an online store to facilitate product purchases. Collaboration with 

environmental influencers will help promote “Miggy Buddy” through 

inspiring content and reviews that build trust with potential customers. 

We will also attend local environmental exhibitions and fairs to market 

“Miggy Buddy” directly to visitors. Promotional discounts and bundling 

packages will be offered for first-time purchases, and incentives will be 

provided to customers who refer the product to others. 

This approach ensures that “Miggy Buddy” reaches a wider range of 

communities and households, making a significant contribution to organic 

waste management in Indonesia. 

 

 

2.3 Methods 

2.2.3 Market Size (Survey Location: Semarang) 

The market size for Miggy Buddy primarily consists of mothers, resulting 

in a wide age range. According to data from BPS in 2023, out of 838,670 

female residents in Semarang City, 385,429, or 45.9%, are mothers aged 

between 25-49 years, who have the potential to manage organic waste from 

their households9. This number is expected to continue growing. With the 

introduction of innovative products and a website by Miggy Buddy to help 

address environmental issues such as waste generation, Miggy Buddy has a 

strong potential for business success. 

 

 
8 Badan Pusat Statistik. (2023). Semarang City in Figures 2023 (Edition 1). 
9 Badan Pusat Statistik. (2023). Semarang City in Figures 2023 (Edition 1). 
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2.2.4 Market Strategy 

To market “Miggy Buddy,” we will adopt a community-based approach 

targeting households, schools, and environmental communities. We will 

organize workshops and seminars in residential areas, collaborating with 

local RT/RW leaders to provide direct education on the importance of 

organic waste management. In schools, we will involve students in 

environmental education programs using “Miggy Buddy” as a practical tool, 

and launch the “Green School” campaign. 

Additionally, we will partner with local environmental organizations to 

disseminate information and educate the public about using maggots in 

organic waste management. We will also participate in various 

environmental events and festivals to introduce “Miggy Buddy” to a broader 

audience. 

In terms of digital marketing, we will utilize social media platforms such 

as Instagram, Facebook, and YouTube for engaging and educational 

campaigns. We will develop an informative and interactive website, 

featuring a blog, FAQ section, and online consultation services, along with 

an online store to facilitate product purchases. Collaboration with 

environmental influencers will help promote “Miggy Buddy” through 

inspiring content and reviews that build trust with potential customers. 

We will also attend local environmental exhibitions and fairs to market 

“Miggy Buddy” directly to visitors. Promotional discounts and bundling 

packages will be offered for first-time purchases, and incentives will be 

provided to customers who refer the product to others. 

This approach ensures that “Miggy Buddy” reaches a wider range of 

communities and households, making a significant contribution to organic 

waste management in Indonesia. 

 

3. RESULTS AND DISCUSSION  

 

3.1 “Miggy Buddy” Product Specifications:    

 
Figure 1. EcoMunch Bin (Miggy Buddy Product) 

 

This kit has dimensions of 1 m x 1 m x 1.5 m and is equipped with various 

equipment, including a cultivation box, net, BSF eggs, hatching media (sawdust), 

fermentation bucket, fermenter (ecoenzyme), and spray bottle. Ecoenzyme in this 

kit helps reduce odor and accelerate the fermentation process of organic waste. In 

addition, this kit is equipped with a guidebook and QR Code that directs users to 

an interactive website for further information and consultation support.  
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With these features, “Miggy Buddy” is designed to make it easier for users to 

manage organic waste at home practically and efficiently. 

 

3.2 Product Benefits 

• Reducing household organic waste through the use of a maggot kit. 

• Implementing the circular economy concept at the household level. 

• Assisting the government in managing food waste. 

3.3 Business Environment Conditions (Survey Location: Semarang) 

This business will be located in Semarang City, which has an urgent need for 

organic waste processing. Of the total 431,534.65 tons of waste in the city, 60.8% 

comes from food scraps (Kementerian Lingkungan Hidup dan Kehutanan 

Republik Indonesia, 2023)10. Therefore, "Miggy Buddy" has significant potential 

not only from a business perspective but also in contributing to environmental 

problem-solving through a sustainable business approach. This product not only 

provides a solution for organic waste issues but also promotes environmental 

awareness and sustainability through the use of eco-friendly technology.  

  

4. CONCLUSION  

The implementation of "Miggy Buddy" reveals that bioconversion using 

Black Soldier Fly (BSF) larvae is an effective method for managing organic waste, 

reducing its volume by up to 56% and supporting circular economy principles. 

However, challenges such as maggot mortality, escape, and odor issues can impact 

its efficiency and user experience. Theoretically, this approach aligns with 

sustainable waste processing concepts, while practically, "Miggy Buddy" offers a 

scalable solution for household waste management, enhancing environmental and 

public health benefits. To optimize the product, further research should address 

these challenges, and expanded educational and community outreach efforts are 

recommended. Strengthening partnerships with local environmental organizations 

and utilizing digital marketing can also support the broader adoption and success 

of "Miggy Buddy."  

 

5. ACKNOWLEDGMENT 

We would like to extend our heartfelt gratitude to our mentor, Ms. Patricia 

Evericho Mountaines, S.T., M.Cs, for her unwavering support and guidance. Her 

invaluable contributions have been instrumental in the development and success of 

our maggot growth kit business. We are deeply appreciative of her belief in our 

vision and her commitment to sustainability. Her support has not only provided us 

with the necessary resources but also inspired us to strive for excellence in our 

mission to reduce household organic waste. Thank you for being an integral part 

of our journey. We look forward to continuing this partnership and achieving 

greater milestones together. We also wish to express our sincere thanks to all our 

team members for their dedication, hard work, and collaboration. Your collective 

efforts have been crucial in bringing this project to life. Additionally, we are 

grateful to the organization that organized the business plan competition. Your 

 
10 Kementerian Lingkungan Hidup dan Kehutanan. (2024). National Waste Management Information System. 
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ATTACHMENT: 
Financial Projection 

 

 
Figure 2. Cost of Goodsold (COGS) - Miggy Buddy 

 
Figure 3. Cost of Goodsold (Continued) – Miggy Buddy 
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Figure 4. Revenue Projection (Continued) 

 
 
 
 

 
Figure 5. Profit and Loss Statement 
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Figure 6. Profit and Loss Statement (Continued) 

 
 

Figure 7. Cashflow Statement 
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Miggy Buddy – Website 

 

 
Figure 8. Miggy Buddy – Website (Home Page) 

Figure 9. Miggy Buddy - Website (Our Team Page) 

Figure 10. Miggy Buddy - Website (FAQ Page) 

 
Figure 11. Miggy Buddy - Website (Contact and Address Page) 
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Miggy Buddy Product – Prototype 

 

 
Figure 12. Miggy Buddy Product - Prototype 

Figure 13. Illustration of Miggy Buddy Product Placement Using IBIS Paint X 

 

 

 
 

 

 
 
 
 
 
 
 
 
 
 
 
 

Figure 14.  Miggy Buddy Logo 
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