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Organic waste management presents a significant challenge for
many communities, especially in the agricultural and livestock
sectors. The increasing amount of organic waste, particularly in
urban areas, has led to environmental issues such as landfill overflow,
methane emissions, and pollution. As an innovative solution, the use
of Black Soldier Fly (BSF) larvae has proven effective in converting
organic waste into animal feed and organic fertilizers. This study
aims to develop a community-based training program focusing on the
utilization of BSF larvae for organic waste management and the
production of value-added products. The implementation method
includes identifying suitable locations, designing the training
program, and providing post-training support to participants.
Results show that participants successfully applied BSF farming
techniques using local organic waste, producing high-quality animal
feed and organic fertilizers that enhanced agricultural productivity.
Additionally, this technology reduced feed costs, lessened dependence
on chemical fertilizers, and minimized the volume of waste disposed
of in landfills. The discussion highlights challenges related to
infrastructure and the availability of quality organic waste. The main
conclusion of the study is that BSF farming provides a sustainable
solution that can improve food security, reduce environmental
impacts, and strengthen local economies through community
empowerment.

INTRODUCTION
The current state of organic waste

management across various communities

underscores the increasing urgency to

address the challenges posed by rapidly
growing levels of waste. The significant
rise in urbanization and population has

resulted in a marked increase in organic

@ @ Educivilia: Jurnal Pengabdian pada Masyarakat is licensed under a Creative Commons
Attribution-Share Alike 4.0 International License. Copyright @ 2025 Universitas Djuanda.

All Rights Reserved p-ISSN 2721-1541 | e-ISSN 2721-5113



212 | M Reza Alfikri, Silfia

Empowering Communities Through Maggot Management ...

waste, creating substantial
environmental concerns such as landfill
overflow, methane emissions, and a
natural

depletion  of resources.

Conventional =~ waste management
practices, such as landfilling and
incineration, exacerbate these issues,
contributing not only to pollution but
also to global warming. With global food
security and agricultural sustainability
being key challenges for many nations,
the agricultural sector faces increasing
pressure to find innovative, sustainable
solutions. As part of this growing need
for sustainable waste management, the
use of bioconversion technologies,
particularly the utilization of Black
Soldier Fly (Hermetia illucens, BSF) larvae,
has emerged as a viable solution. Recent
studies  have highlighted the
effectiveness of BSF larvae in converting
organic waste into valuable products,
including animal feed, biofertilizer, and
even biofuels (Amrul et al, 2022
Rehman et al., 2023). This innovative
method not only tackles the problem of
organic waste disposal but also offers
alternatives  for  the

sustainable

agricultural ~ sector, especially in
providing alternative animal feed and

organic fertilizers.

The application of BSF larvae in
organic waste management reflects their
polyphagous nature, allowing them to
degrade a wide variety of organic
substrates such as food waste,
agricultural by-products, and manure.
Studies have demonstrated that BSF
larvae can reduce organic waste by up to
80% within 10 to 14 days (Zhang &
Puniamoorthy, 2025), making them an
efficient solution for waste reduction.
Moreover, this bioconversion process
contributes to nutrient recovery and
promotes a circular economy. In addition
to waste reduction, the use of BSF larvae
in organic waste management has the
added benefit of producing frass, a
nutrient-rich residue that serves as a
natural fertilizer. The utilization of frass
improves soil health, reduces the need
for chemical fertilizers, and supports
agricultural sustainability, aligning with
broader environmental goals (Isibika et
al., 2023). Furthermore, BSF larvae can
play a critical role in mitigating
environmental impacts, such as the
emission of greenhouse gases from
traditional waste disposal methods, by
providing an eco-friendly alternative for
waste recycling (Amrul et al., 2022;
Jupesta & Permana, 2025).



Despite the promising benefits of
BSF farming, several challenges must be
addressed to ensure its widespread
adoption in local = communities,
particularly in low- and middle-income
countries. One significant challenge is the
initial investment required to establish
BSF  farming systems, including
infrastructure for rearing the larvae,
waste  collection, and processing
facilities. For smallholder farmers or
communities with limited financial
resources, these costs may seem
prohibitive (L.-H. Choi, 2024; Sinaga et al.,
2024). However, studies have shown that
with proper guidance, the
decentralization of BSF farming, utilizing
locally available organic waste, can
reduce costs and offer a feasible, low-
investment solution for communities to
generate alternative income while also
solving waste management problems
(Abro et al., 2022; Igbal et al., 2025).
Additionally, the availability and
consistency of organic waste streams
used as feedstock for BSF larvae can pose
challenges. If local waste sources are
insufficient or of poor quality, additional
costs may arise from procuring

alternative organic materials (Sayed et

al., 2023). Despite these challenges, the
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positive economic implications of BSF

farming  cannot be  overstated,
particularly in providing a source of local
employment, reducing reliance on costly
imported feed, and contributing to
enhanced food security (Barrett et al.,
2022; Isibika et al., 2023).

The increasing demand for
sustainable alternatives in livestock feed
and fertilizers has made BSF farming
even more relevant. Traditional protein
sources for animal feed, such as soybean
and fishmeal, face significant
sustainability challenges. The production
of these conventional feed ingredients
often contributes to deforestation,
biodiversity loss, and greenhouse gas
emissions (J. Lee et al, 2024;
Seyedalmoosavi et al., 2023). The rising
demand for livestock and aquaculture
products necessitates a continuous and
reliable protein supply, which cannot
solely depend on conventional methods.
In this context, BSF larvae provide a
promising, sustainable alternative to
traditional protein sources. BSF larvae
contain up to 55% protein, which is rich
in essential amino acids, making them an
excellent substitute for more

conventional animal feed ingredients

like soybean and fishmeal (Crosbie etal.,
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2020; Giannetto et al., 2020). Moreover,
the residual material from BSF farming,
known as frass, is an eco-friendly,
nutrient-rich fertilizer that enhances soil
health and supports sustainable farming
practices (Garttling & Schulz, 2022;
Heussler et al., 2023). The use of BSF
larvae in waste management not only
addresses environmental concerns but
also alleviates the burden on agricultural
systems that rely on resource-intensive
protein sources.

In addition to providing a
sustainable alternative to traditional
animal feed, BSF larvae contribute to the
reduction of food waste by utilizing
agricultural residues and other organic
by-products as feedstock. This recycling
of nutrients back into the ecosystem
promotes the principles of a circular
economy, helping communities reduce
waste in landfills while simultaneously
improving food security through the
production of a consistent protein supply
for livestock (Choi, 2020). The rapid
bioconversion process of BSF larvae,
which transforms organic waste into
high-protein biomass, offers an efficient
solution to the growing concerns
regarding food waste and resource

depletion. Moreover, BSF farming is an

economically viable method of waste
reduction that requires relatively low
resources, such as land, water, and
infrastructure, in comparison to
conventional livestock feed production
(Heussler et al., 2023; Mulyani et al,
2024).

Another significant advantage of
BSF larvae farming is its relatively low
environmental footprint compared to
traditional livestock farming. The
process of rearing BSF larvae on organic
waste reduces land and water
consumption while emitting fewer
greenhouse gases, making it an attractive
alternative in an era focused on
sustainability and reducing
environmental impacts (Broeckx et al.,
2021). Furthermore, BSF larvae have
been shown to exhibit antimicrobial
properties, helping to reduce pathogens
such as Salmonella and E. coli, which are
commonly found in conventional
livestock feed (Shu et al, 2024). This
aspect of BSF larvae farming enhances
the safety and quality of animal
products, which is particularly important
in regions with higher risks of pathogen
transmission in animal husbandry.

The integration of BSF larvae

farming into the agricultural and waste



management systems of communities
offers significant environmental benefits,
but it also presents a unique economic
opportunity. Training programs that
focus on maggot farming can empower
communities to establish and manage
BSF farming systems, providing new
sources of income while improving local
economies. Educating farmers about the
benefits of BSF larvae farming, both for
waste management and as a source of
sustainable feed and fertilizers, can
create new entrepreneurial opportunities
and support the development of micro-
enterprises (Mutuku et al, 2022
Yuwono et al, 2021). Additionally,
raising awareness about the nutritional
benefits of insect-based feed can help
communities capitalize on emerging
market trends as consumers become
more conscious of the environmental
impacts of traditional livestock
production (Opare et al., 2022; Ouko et
al., 2022).

Several successful case studies have
demonstrated the viability of BSF
farming in various regions, providing
evidence of its potential to address local
environmental and economic challenges.

For example, research conducted in West

Jakarta, Indonesia, showed the successful
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implementation of BSF farming to reduce
food waste and provide local
communities with a sustainable source of
protein and fertilizer (Oemar et al., 2023).
Similarly, studies in aquaculture have
shown that BSF larvae-based feed
improves profitability in fish farming,
such as with Nile Tilapia (Oreochromis
niloticus), without compromising growth
performance (Wachira et al., 2021). These
successful cases underscore the potential
of BSF farming to enhance food security,
promote sustainable waste management,
and provide a sustainable livelihood for
local communities.

In conclusion, BSF farming offers a
multifaceted solution to contemporary
waste

challenges in management,

livestock  feed  production, and
agricultural sustainability. The
environmental benefits of using BSF
larvae for organic waste recycling,
coupled with the potential to provide
alternative protein sources for animal
feed and organic fertilizers, make it an
attractive option for communities
seeking sustainable solutions. Through
the integration of BSF farming into local
agricultural  practices and  waste
management systems, communities can

address pressing environmental and
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economic issues while promoting
sustainable agricultural practices that
contribute to broader goals of food
security and environmental protection.
The success of training programs and
local initiatives will be pivotal in
maximizing the potential of BSF farming
as a tool for community empowerment

and sustainable development.

METHOD

The effective management of
organic waste is a growing challenge for
many communities, especially in
agricultural and livestock sectors where
waste accumulation is often significant.
Traditional waste disposal methods
such as landfill and incineration have
environmental

detrimental impacts,

contributing to  greenhouse gas
emissions, including methane (Amrul et
al., 2022). As an innovative solution, the
use of Black Soldier Fly (Hermetia
illucens) larvae in organic waste
bioconversion offers an environmentally
sustainable method for reducing waste
while producing valuable by-products
such as animal feed and organic
fertilizers (Rehman et al., 2023). This
research aims to develop and assess a
community-based training program that

focuses on utilizing Black Soldier Fly

larvae for managing organic waste and
creating value-added products, with an
emphasis on both environmental
Methodology of Implementation
The  methodology  for  this
community-based intervention will be
divided into several key components.
These steps include the identification
and selection of the project location, the
design of the training approach, and the
post-training support provided to
participants. The methodology follows a
structured process that integrates
technical training, waste management
education, and practical support to
ensure that participants can effectively
apply the knowledge gained.
A.Identification and Selection of
Location
The first step in the methodology
is identifying and selecting the
appropriate  location  for  the
implementation of the community-
based training program. The location
will be chosen based on the following
criteria:
1. Agricultural and Livestock
Potential: The target area should
have active agricultural and

livestock activities facing organic

waste management challenges.



Communities engaged in
farming and livestock breeding
would benefit most from Black
Soldier Fly farming as a waste
management and value creation
tool.

2. Need for Organic Waste
Management Solutions: The
selected area should have
available organic waste, like food
waste, agricultural residues, and
animal manure, for BSF farming.
The program will tackle waste
management issues and enhance
the sustainability of agricultural
practices (Isibika et al., 2023).

B. Training Approach

The training program will consist
of three core modules offering both
theoretical and practical knowledge
to participants, equipping them with
the skills to manage organic waste
through Black Soldier Fly (BSF)
larvae farming.

1. Technical Training on Maggot

Farming

This module will cover:

a. Stages of Maggot Farming:
Participants will learn the
lifecycle of BSF larvae, including

rearing, harvesting, substrate
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preparation, and larvae feeding
(Mulianda et al., 2021).

. Environmental =~ Needs  of
Maggots: Focus on creating
optimal conditions for BSF
growth, including temperature,
humidity, and growth media

(Lievens et al., 2021).

. Benefits of Maggots: BSF larvae

as a sustainable protein source
for animal feed and organic
fertilizer, with the larvae's frass
serving as high-value fertilizer
(Hoffmann et al., 2021; Zhang &
Puniamoorthy, 2025).

2. Organic Waste Management

Training

This module will include:

a. Managing Organic Waste for
Maggot Rearing: Techniques
for collecting and processing
organic waste like food,
agricultural residues, and
manure for BSF larvae
rearing (Rimantho et al,
2022).

b. Waste-to-Feed Conversion:
How organic waste is
converted into animal feed
through bioconversion,

emphasizing environmental
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and economic

(Belperio et al., 2024).

benefits

3. Training on Organic Fertilizer
Utilization
This module will focus on:
a. Processing Maggot Waste
into  Organic  Fertilizer:
Converting maggot waste
(frass) into quality organic
fertilizer, with  practical
exercises to improve soil
health (Beesigamukama et
al., 2022).
b. Utilizing Organic Fertilizer in
Agriculture: Best practices

for applying BSF-produced

fertilizer to boost agricultural

productivity and reduce
reliance on chemical
fertilizers  (Garttling &

Schulz, 2022).

C. Post-Training Support

To ensure the success and
sustainability of BSF farming
practices, continuous support will be
provided to participants after the
training. This includes field visits,
follow-up support, and business plan
development for establishing
sustainable BSF farms. The post-

training support aims to help

participants

implement their

knowledge and overcome challenges.

1.

Field Visits for Monitoring and
Support

Field visits will be conducted to
assess the progress of
participants” BSF farms. Trainers
will offer guidance on improving
practices and provide solutions
for any challenges in farm
operation (Akanda et al., 2025).
These visits will also allow
participants to ask questions and
receive technical support.
Business Development
Planning

Participants will receive guidance
in developing a business plan for
their BSF farms, including advice
on marketing BSF larvae and
frass as animal feed and fertilizer.
The plan will focus on the
financial aspects, such as cost
analysis, pricing, and revenue
potential (Abro et al., 2022).
Ongoing  Mentorship and
Networking

Participants will be connected to
local agricultural cooperatives,
NGOs, and

relevant

stakeholders, ensuring ongoing



mentorship and knowledge
exchange. This network will
provide continued support and a
platform  for sharing best
practices in BSF farming (Guilliet
et al., 2022).
4. Policy Advocacy for Insect
Farming Support
Participants will be encouraged
to engage with local
policymakers to advocate for
policies supporting BSF larvae in
waste management and
agriculture. The training will
include an advocacy component
to help participants communicate

the benefits of BSF farming

effectively (Lagman-Bautista,

2020).

RESULT & DISCUSSION
Result

The training on maggot farming
(Black Soldier Fly/BSF larvae) began
with a theoretical session attended by
participants from various backgrounds.
They gained basic knowledge about the
benefits of BSF larvae in organic waste
management and their use as animal
feed and

organic fertilizer. The

instructor ~ provided  explanations

through slide presentations that covered
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basic techniques in maggot farming and
the ecological and economic benefits of

this technology.

PENGABDIAN KEPADA |, ¥
MASYARAKAT

Figure 1 Maggot Farming Training

The following image shows the
situation in the training classroom,
where participants eagerly followed the
session guided by the instructor.
Implementation of Maggot Farming
(BSF Larvae)

After the training, participants
successfully implemented the
techniques taught in maggot farming.
Most participants were able to start BSF
farming independently wusing local
organic waste as raw material. They
successfully managed the lifecycle of
BSF larvae, from maintenance to
harvesting, by utilizing the appropriate
temperature, humidity, and growing
media.

However, some participants faced
challenges in managing infrastructure

and maintaining optimal environmental
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conditions, particularly during certain
seasons that affected humidity and
temperature. Nevertheless, the results
showed that maggot farming can be
done at a relatively low cost compared
to conventional farming systems, as
participants made use of locally
available organic waste. Additionally,
the maggot production can be utilized as
high-protein animal feed, providing a
more economical and environmentally
friendly feed alternative.
Production of Organic Fertilizer from
Maggot Waste
Participants ~ also  successfully
processed maggot waste (frass) into
organic fertilizer that is useful for
improving soil fertility. This process
demonstrated the potential of frass as a
nutrient-rich fertilizer that can enhance
the quality of their agricultural soils.
Some participants reported that using
organic fertilizer from maggots resulted
in better agricultural yields compared to

chemical fertilizers, with richer soil and

healthier plants.

Figure 2 Maggot Waste Fertilizer
The organic fertilizer produced has
the advantage of reducing dependence
on chemical fertilizers, which are often
more expensive and have a negative
impact on the environment. However,
the challenge faced in producing organic
fertilizer from maggots is the lack of
knowledge and skills in optimal frass
processing. Therefore, more practical
training is required to ensure proper
processing.
Economic and Environmental Impacts
Economically, maggot farming
provides significant benefits for the
training participants. Many of them
were able to reduce livestock feed
expenses by replacing some traditional
teed with maggots. This also opened up
new business opportunities for the
community, such as marketing maggot

feed and organic fertilizer. Participants

managing BSF farming businesses



reported increased income, especially
for small-scale farmers who previously
spent a lot on imported livestock feed.

From an environmental perspective,
this program successfully reduced the
amount of organic waste sent to landfills
or burned openly, which previously
contributed to air pollution and
greenhouse gas emissions. Through the
use of BSF larvae, organic waste can be
managed in a more environmentally
friendly way, producing value-added
products.
Discussion

The results obtained from the
implementation of maggot farming and
organic fertilizer production indicate
that bioconversion technology using
BSF larvae has great potential in
managing organic waste and enhancing
food security at the community level.
This study found that maggot farming is
not only effective in reducing the
volume of organic waste but also has the
potential to improve agricultural and
livestock productivity through the use
of alternative animal feed and more
environmentally  friendly  organic
fertilizers.

These results align with previous

studies that show that BSF larvae can
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reduce organic waste by up to 80% in a
short period while producing high-
nutrient products such as animal feed
and organic fertilizers that support
agricultural sustainability (Amrul et al.,
2022; Isibika et al., 2023). Furthermore,
using maggots as animal feed replaces
more  expensive traditional feed
ingredients, such as soybeans and fish,
which have a larger environmental
impact (Lee et al., 2024).

However, the challenges faced by
participants in the implementation of
maggot farming are related to the initial
investment required for infrastructure
and the maintenance of appropriate
environmental conditions. Some small-
scale farmers still struggle to access the
necessary facilities for optimal BSF
management, which requires more
attention in planning and executing
future training programs. Therefore, it is
crucial to provide sustained support to
participants after the training to ensure
long-term success and the widespread
adoption of this technology in the
community (Mulyanti et al., 2025).

From an environmental
perspective, although maggot farming
waste and

can reduce organic

greenhouse  gas  emissions, the
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widespread adoption of this technology
still faces challenges related to the
availability of quality organic waste that
can be consistently used as raw material.
Additionally, to increase community
awareness and acceptance of this
technology, further educational
campaigns are needed to highlight the

ecological and economic benefits of

using BSF larvae in waste management.

CONCLUSION
In conclusion, the implementation

of maggot farming using BSF larvae has
proven to be an effective and sustainable
solution for managing organic waste,
enhancing food security, and improving
agricultural productivity. By utilizing
locally available organic waste, this
technology offers an affordable,
environmentally friendly alternative to
traditional animal feed and chemical
fertilizers. Despite some challenges
related to infrastructure and the
availability of consistent organic waste,
the potential benefits of BSF farming —
both economically and environmentally —
highlight its value in promoting
sustainable agricultural practices and

community empowerment. Continued

support and education are essential to

ensure the long-term success and
broader adoption of this technology.
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