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ABSTRACT

ARTICLE
INFORMATION

Effective animal waste management remains a persistent
challenge in rural communities, often resulting in
environmental degradation and economic inefficiencies.
This community service program aims to empower local
farmers and livestock keepers by promoting the
conversion of animal waste (kohe) into organic fertilizer,
thereby supporting sustainable and economically viable
agricultural practices. Employing a Community-Based
Research (CBR) approach, the program incorporated
participatory training, technology transfer, and hands-on
composting activities to build community capacity in
organic fertilizer production. Data were collected through
structured surveys, in-depth interviews, and laboratory
analysis to assess improvements in knowledge, fertilizer
quality, and economic outcomes. The results indicate a
significant enhancement in participants’ understanding
of waste management, with 75% demonstrating readiness
to adopt the technology. Laboratory tests confirmed that
the produced organic fertilizer met established quality
standards, contributing to reduced reliance on chemical
inputs, lower production costs, and improved soil fertility.
Furthermore, the initiative stimulated local economic
resilience by fostering new agribusiness opportunities. In
conclusion, the CBR-driven model effectively integrates
environmental sustainability with economic
empowerment, offering a scalable and replicable strategy
for community-led agricultural development.
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INTRODUCTION

Using animal waste as organic fertilizer is a strategic solution to
support environmentally friendly and economically sustainable agriculture
and opens significant opportunities for developing a sustainable local
agribusiness value chain. Animal waste such as cattle, goat, and poultry
manure produced by farming communities often becomes an
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environmental problem due to suboptimal management (Salmita, 2023). If
not properly managed, this waste can cause soil, water, and air pollution
and unpleasant odors that disturb the surrounding community (Oktaviany
et al., 2024). However, animal waste contains essential macro- and
micronutrients needed by plants, such as nitrogen (N), phosphorus (P),
and potassium (K), as well as various microorganisms that naturally
improve soil fertility and structure (Bhunia et al., 2021) These nutrients
and microorganisms enhance agricultural productivity while maintaining
soil ecosystem health (S Sofyan et al., 2024).

Processing animal waste into organic fertilizer opens great
opportunities to build agribusiness models oriented toward
commercializing organic fertilizer products. This process creates a value
chain involving various actors, from livestock farmers and waste
processors to distributors and end consumers (Ahmad Haekal et al., 2025).
Farmers and local entrepreneurs can develop new sustainable businesses,
increase income, and strengthen community economic resilience by
converting waste into value-added products. The revenue model generated
not only comes from the sale of organic fertilizer but also from diversified
agribusiness products such as biofertilizers, liquid fertilizers, and other
by-products that can be utilized in agriculture and horticulture .

Moreover, the development of animal waste-based agribusiness
encourages the formation of strong partnerships and supply chain
networks between farmers, processors, and local markets (Paul et al.,
2023; Syamsu et al., 2024; Y. Xin et al., 2023). This collaboration enables
waste collection, processing, and distribution of organic fertilizer products
efficiently while expanding market access for farmers and small and
medium enterprises(AlQershi et al., 2023; Clark & Dixon, 2023; Syaakir
Sofyan et al., 2023). Effective local marketing strategies, such as direct
marketing to farmers, cooperation with cooperatives, and utilization of
digital platforms, can increase market penetration and strengthen the
position of organic fertilizer products in the agribusiness market (Bhunia
et al., 2021; Hakim et al., 2023).

Using organic fertilizer from animal waste improves soil fertility and
crop yields and reduces dependence on expensive synthetic chemical
fertilizers that potentially harm the environment (Syamsu et al., 2024). By
processing waste into organic fertilizer, farmers can optimize nutrient
cycles within their agricultural systems while reducing the negative
environmental impacts of waste, such as water pollution and greenhouse
gas emissions. This approach aligns with the principles of a circular
economy that prioritizes reusing existing resources to create added value
and long-term sustainability in the agricultural sector (Dagoudo et al.,
2024; Yusriadi, 2023).

However, in practice, managing animal waste into organic fertilizer
still faces various complex challenges, especially related to processing
technologies that suit the characteristics of the waste and local
environmental conditions. Existing fermentation and composting
technologies are often not adapted to specific field conditions, resulting in
less optimal processing effectiveness and efficiency. Furthermore, as the
leading actor in waste management, community empowerment remains

18



Andini et al., Volume 2, Number 1 Year 2024

very limited, so the potential benefits have not been maximized. This
creates an urgent need to develop more participatory and contextual
approaches to managing animal waste (Bhunia et al., 2021; Hakim et al.,
2023).

The community-based research (CBR) approach is highly relevant
and strategic in addressing these problems by directly involving local
communities in the research and development of animal waste processing
technologies(Kociuba et al., 2023; Paul et al., 2023; Phillips, 2023;
Sardeshpande & Shackleton, 2023). CBR focuses not only on the technical
aspects of waste processing but also on the social and economic
empowerment of the community. Through active community participation,
local knowledge can be integrated with innovations in fermentation and
composting technologies, resulting in more adaptive, effective, and
sustainable solutions. This approach also encourages capacity building
within the community to manage resources independently, create new
jobs, and strengthen local economic resilience by developing organic
waste-based agribusiness (Dagoudo et al., 2024; Muharram et al., 2021).

The fermentation and composting technologies used in animal waste
processing are diverse and continuously evolving. The use of thermophilic
microbes, for example, can accelerate the fermentation process by
increasing the temperature to a longer and higher thermophilic phase,
thus speeding up organic matter decomposition and improving compost
stabilization (Akdeniz et al., 2023; Azadi et al., 2023; Qi et al., 2023;
Robertson et al., 2023; X. Xin & Ny Avotra, 2023). Microbial inoculation
techniques are also applied by adding appropriate microbial populations
at the initial composting stage to ensure sufficient enzyme availability,
thereby increasing the efficiency of organic matter
breakdown(Arantzamendi et al., 2023; Xie et al., 2023; Xu et al., 2023).
Additionally, ultra-high temperature aerobic fermentation (UHT-AF)
methods involving hyperthermophilic microorganism inoculation can raise
fermentation temperatures to 90-100 °C, accelerating the composting
cycle and producing faster and more complete lignocellulose degradation
(Akdeniz et al., 2023; Syamsu et al., 2024). Pile and trench fermentation
methods and vertical and horizontal composting reactors integrating
mechanical stirring and ventilation processes have also been developed to
suit field conditions and improve process efficiency (Mishra et al., 2023;
Syamsu et al., 2022; Y. Xin et al., 2023). Developing innovative and
efficient composting equipment allows optimal process control, including
measuring decomposition degree and temperature management, ensuring
the quality and stability of the produced organic fertilizer (Moya &
Camacho, 2023).

From an economic perspective, utilizing animal waste as organic
fertilizer provides significant benefits (Abbate et al., 2023; Lu & Li, 2006;
Tayade et al., 2023). Using organic fertilizer can reduce agricultural input
costs by replacing expensive synthetic chemical fertilizers while reducing
environmental pollution risks caused by poorly managed waste disposal
(Abbate et al., 2023; Lu & Li, 2006; Tayade et al., 2023). Transforming
waste into a valuable resource also opens new economic opportunities and
strengthens the economic resilience of local communities through the
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development of organic waste-based agribusiness (Bhunia et al., 2021;
Salehi & Wang, 2022). Moreover, community-based waste management
can enhance the capacity and knowledge of the community to manage
resources independently and sustainably, create new jobs, and strengthen
social capital, which is crucial for local economic development (Hakim et
al., 2023; Yusriadi, 2023).

Thus, developing animal waste processing technology into organic
fertilizer through a community-based research (CBR) approach provides
effective technical solutions and empowers communities socially and
economically. This approach becomes an innovative model that integrates
technical, social, and economic aspects to realize sustainable agriculture
that is environmentally friendly, economical, and competitive (Bhunia et
al., 2021; Dagoudo et al., 2024).

METHODS

The method used in this community service program is the
Community-Based Research (CBR) approach, which emphasizes active
community involvement throughout all research and program
implementation (Dagoudo et al., 2024; Rizkita et al., 2023; Rombe et al.,
2023). This approach was chosen because it empowers local communities
to independently and sustainably manage animal waste into organic
fertilizer while enhancing their economic capacity.

The steps of the method applied include:

1. Identification and Mapping of Community Assets Conducting an
inventory of resources owned by the community, including animal
waste, local knowledge, and market potential (Yusriadi, 2023).

2. Training and Technology Transfer Providing technical training on
animal waste composting and fermentation processes using simple
technologies suitable for local conditions (Hakim et al., 2023).

3. Implementation of Organic Fertilizer Production The community
collectively manages the waste into organic fertilizer with guidance
from the service team.

4. Monitoring and Evaluation: Collect quantitative and qualitative data
on fertilizer quality, crop productivity, and the community's
economic impact. Data are gathered through interviews, field
observations, and laboratory testing (Bhunia et al., 2021; Kumar et
al., 2023).

The data in this study were analyzed using descriptive and
comparative methods to evaluate the effectiveness of the program in
improving agricultural yields and farmers’ income. The descriptive method
was employed to provide a comprehensive overview of the conditions before
and after the program's implementation, while comparative analysis was
conducted to assess the changes resulting from the intervention.
Additionally, qualitative analysis was used to understand community
perceptions of the program and the level of participation at each stage of
its implementation. This approach allowed researchers to capture the
social dynamics in the field and identify factors that influenced both the
program’s success and the challenges encountered (Wahyuni et al., 2024).
By combining quantitative and qualitative data, the study aimed to present
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a holistic picture of the program’s impact on the

farmers.
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Figure 1. Procesing animal waste into organic fertilizer

This program targets farmer groups and livestock keepers in local
communities who use animal waste as a raw material source for fertilizer.
The data obtained include primary data from fertilizer production results,
crop productivity data, and microeconomic data from farmers’ income.
Secondary data are obtained from literature and documents related to
waste management and agribusiness.

By using the CBR approach, this program aims to produce quality
organic fertilizer and build community capacity to manage resources
independently and sustainably, thereby providing significant economic
impact (Dagoudo et al., 2024; Yusriadi, 2023).

RESULTS AND DISCUSSION

The community service program promoting the utilization of animal
manure waste (kohe) as organic fertilizer has shown positive results in
increasing awareness, knowledge, and capacity of the local community,
especially farmers and livestock keepers, in managing waste sustainably.
The Community-Based Research (CBR) approach enables the active
involvement of all stakeholders in the learning process, development of
simple technologies, and direct implementation in the field (Dagoudo et al.,
2024). This approach transfers technology and empowers the community
to become the main actors in managing local resources, thereby creating
a strong sense of ownership and responsibility for the program's
sustainability.
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Figure 2. Livestock Waste Utilization Cycle for Organic Farming

Theoretically, the utilization of organic waste as fertilizer is an
integral part of the circular economy concept, which aims to optimize
resource use and reduce waste that potentially pollutes the environment
(Bhunia et al., 2021). Animal manure waste, which has long been
considered an environmental problem, can be transformed into a value-
added product, namely organic fertilizer rich in essential nutrients such
as nitrogen (N), phosphorus (P), and potassium (K) that are vital for plant
growth (Lazcano et al., 2011). Proper composting and fermentation
processes can enhance the stability of organic matter while maintaining
these nutrient contents, making the resulting fertilizer effective in
improving soil fertility and crop productivity (Ferraz-Almeida et al., 2019).

The socialization activities conducted in this program include
theoretical counseling, technical training on organic fertilizer production,
and hands-on practice in processing the waste. Participants, consisting of
farmers, livestock keepers, and the public, gain a deep understanding of
the ecological and economic benefits of utilizing this waste. Evaluation
results show that 85% of participants can understand the waste
processing stages well and are ready to apply them in their farming
activities. Additionally, participants recognize the potential for production
cost savings by reducing the use of relatively expensive chemical fertilizers
with negative environmental impacts (Yusriadi, 2023).

From an agribusiness economic perspective, processing the waste
into organic fertilizer opens new business opportunities that can increase
community income. Farmers can produce fertilizer products that can be
sold or used themselves by utilizing waste previously considered worthless,
thereby increasing cost efficiency and strengthening local economic
resilience (Hakim et al., 2023). The participatory approach in this program
also strengthens social networks and collaboration among community
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members, which is important social capital in developing community-
based agribusiness ventures (Dagoudo et al., 2024).

Figure 3. A photo of socialization and training activities on organic
fertilizer production in the field
Source: Author's Documentation 2024

Monitoring and evaluation conducted during and after the program
using surveys and in-depth interviews show significant improvements in
participants' knowledge and attitudes toward waste management.
Quantitative data from pre- and post-training surveys indicate a 75%
increase in participants' understanding and a strong commitment to
applying organic fertilizer technology in daily farming practices (Wahyuni
et al., 2024). Furthermore, laboratory tests on the produced organic
fertilizer show nutrient contents that meet organic fertilizer quality
standards, making it reliable for improving crop yields.

Comparison of Knowledge Level Before and After
Socialization

| Before mAfNer

Low Meodiurr Higt

Number of Respondents

Knowledge Level

Figure 4. Graph showing the increase in participants ' knowledge and
attitudes before and after training

The discussion of these results reinforces the theory that community
empowerment through the CBR approach is effective in technology transfer
and in building a sustainable local economy. Previous studies also show
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that community-based waste management can increase agricultural
productivity while reducing the negative environmental impacts of
livestock waste (Salehi & Wang, 2022; Shamsuddoha & Nasir, 2024). Thus,
this program makes a real contribution to addressing livestock waste
problems while supporting food security and local economic resilience.

Moreover, the program raises awareness of the importance of
maintaining soil and environmental health through environmentally
friendly organic fertilizers. This aligns with the sustainable agriculture
concept that emphasizes a balance between productivity and natural
resource conservation (Bhunia et al., 2021). Applying organic fertilizer
from waste also helps maintain soil microorganism diversity, vital in
nutrient cycling and soil structure, thereby supporting long-term
productivity (Devi & Khwairakpam, 2022).

Kohe Waste
Collection

Sorting & Fermentation/
Pre-Processing Composting

Screening &
Packaging

Periodic Stirring

Distribution &
Utilization

Compost

Maturation

Figure 5. Flowchart of the process of converting the waste into
organic fertilizer

Furthermore, the program has significant social impacts. Through
active community involvement in organic fertilizer production, social
capital in the form of trust, solidarity, and collaboration among community
members increases. This is important for the program's sustainability and
the development of community-based agribusiness ventures in the future
(Yusriadi, 2023). Additionally, the activities open dialogue among farmers,
livestock keepers, and other stakeholders, creating synergies supporting
holistic, sustainable agricultural development. Regarding challenges, some
participants initially experienced difficulties adapting to waste processing
technology due to limited knowledge and production facilities. However,
these obstacles were gradually overcome with intensive mentoring and
continuous training. This underscores the importance of a participatory
and sustainable approach in community service programs to achieve
optimal long-term impacts.

These results and discussions confirm that socialization and
training on using waste as organic fertilizer are effective strategies to
increase environmental awareness, agricultural productivity, and
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community economic welfare. A community-based approach is key to
successfully integrating technical, social, and economic aspects in
sustainable agricultural waste management. This program's sustainability
can be maintained through ongoing mentoring, appropriate technology
development, and strengthening marketing networks for local organic
fertilizer products.

* Reduces environmental * Reduce the cost of
pollution (water, air, soil) purchasing chemical

e Increase soil fertility fertilizers for farmers
naturally * Open business opportunities

e Reduces the use of chemical for making organic fertilizers
fertilizers that damage ¢ Increase the income of
ecosystems in the long run breeders and farmers

e Supports recycling of organic ¢ Increase the selling value of
waste organic and environmentally

friendly agricultural products

Figure 6. Ecological and Economic Impacts of Organic Fertilizer
Utilization

CONCLUSIONS

Program promoting the utilization of animal manure waste (kohe) as
organic fertilizer through the Community-Based Research (CBR) approach
has successfully increased awareness, knowledge, and community
capacity in managing waste sustainably. Using waste provides ecological
benefits by reducing environmental pollution, but it also delivers economic
value through reduced production costs and new business opportunities
in the agribusiness sector. However, the program has several limitations,
including limited facilities and infrastructure for organic fertilizer
production in some locations and the need for ongoing support to ensure
optimal adoption of the technology by the community. A more in-depth
evaluation of the long-term impacts on agricultural productivity and the
local economy is also needed. As a recommendation, it is suggested that
the program’s scope be expanded by involving more communities and
strengthening marketing networks for organic fertilizer products.
Technical assistance and advanced training must also be enhanced to
maintain the program’s sustainability. Further research on innovations in
waste processing technology and comprehensive analyses of economic and
ecological impacts are essential to support the development of sustainable
agribusiness based on local resources
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