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Abstract. Sustainability issues in rural Indonesia are not only related to the
challenges of livestock waste management and clean energy limitations, but
also closely related to women's limited access to productive economic activities.
In Babangen Village, Bantaeng Regency, South Sulawesi, these conditions gave
rise to the Integrated Farming System (IFS) initiative, which combines the pro-
cessing of cattle waste into biogas and bio-slurry, while also forming the Ba-
bangen Berdikari Women's Business Group (IBUBA). This study uses a qualita-
tive approach with a case study design to explore the implementation of IFS and
its impact on environmental, economic, and social dimensions. The results show
that the use of livestock waste for biogas reduces pollution and carbon emissions,
while bio-slurry is processed into organic fertilizer that is marketed by women's
groups with an average income of Rp3.2-3.3 million per month. In addition to
generating new economic value, this program also encourages the transformation
of women's roles from passive to productive and participatory, while strengthen-
ing their managerial capacity and social legitimacy at the village level. These
findings confirm that IFS can be a model for community-based sustainability
business that is in line with the Triple Bottom Line framework and supports the
achievement of SDG 5, SDG 7, SDG 8, and SDG 12.

Keywords: Integrated Farming System (IFS) Women's Empowerment, Sustain-
able Development, Biogas and Bio-slurry Utilization, Rural Community Eco-

nomic Transformation.

Introduction

The issue of sustainability has become a global concern amid increasing energy crises,
environmental degradation, and socio-economic inequality. One of the main challenges
faced by developing countries, including Indonesia, is the management of livestock
waste, which often causes pollution and limits access to clean energy in rural areas.
Biogas technology in Indonesia is currently still in the early stages of commercializa-
tion, despite its strategic potential for energy transition through biomethane injection
into existing gas infrastructure [1]. Recent studies confirm that livestock manure should
be viewed as a valuable resource within the circular economy framework, as it can be
processed into energy (biogas) and value-added fertilizer products, thereby reducing
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environmental impact while adding local economic value. In addition, a recent litera-
ture review shows that the technical and economic potential of biogas from organic
waste is quite large when optimized, but its adoption is still hampered by issues of
simple technology, market access, and institutional support [2]. The Integrated Farming
System (IFS) approach, which combines livestock, agriculture, and bio-slurry utiliza-
tion, has been proven to increase resource efficiency and provide simultaneous envi-
ronmental and economic benefits, making it relevant as a sustainable business model at
the village level [3].

On the other hand, women in rural areas often face limited access to economic re-
sources and business opportunities. Literature shows that women's empowerment con-
tributes significantly to improving family welfare and strengthening community social
capital. Literature shows that women's empowerment contributes significantly to im-
proving family welfare and strengthening community social capital. Beyond technical
and economic aspects, recent research also emphasizes the importance of institutional
and gender aspects: women's involvement in agribusiness value chains and waste man-
agement improves socio-economic outcomes and the sustainability of interventions at
the community level [4]. A report by the President of the FAO (2025) emphasizes that
if women farmers have equal access to resources as men, agricultural productivity can
increase by up to 30%, thereby supporting national food security [5].

This context is clearly seen in Babangen Village, Bantaeng Regency, South Sula-
wesi, which has great potential but faces challenges in the form of abundant but un-
managed cattle waste, energy constraints, and low access for women to productive eco-
nomic activities. Through the Integrated Farming System (IFS) program, cattle waste
is processed into biogas for household energy and bio-slurry that is used as organic
fertilizer. This program also involves the formation of a business group called Ibu-Ibu
Babangen Berdikari (IBUBA). The group produces and sells organic fertilizer, thereby
providing economic added value while strengthening their role as women in village
development. Who developed a gender-sensitive IFS framework to increase the partic-
ipation and resilience of poor families through access to employment and nutrition
based on integrated agriculture [6]. These findings reinforce that IFS that actively in-
volve women can promote economic, social, and environmental sustainability in line
with the Triple Bottom Line framework.

The Triple Bottom Line (TBL) is a conceptual framework that assesses sustainability
through three dimensions: economic (profit), social (people), and environmental
(planet). This framework is used to assess the effectiveness of sustainable development
interventions and green business models at the community level. The implementation
of a balanced strategy between the three pillars of TBL not only improves environmen-
tal performance (e.g., emission reduction and resource efficiency), but also correlates
positively with economic performance and social outcomes when supported by strong
governance and local stakeholder engagement. Circular-economy initiatives and IFS
practices that incorporate social indicators (e.g., women's empowerment, business
group formation) tend to produce more robust TBL outcomes, reduce the risk of trade-
offs between pillars, and increase the likelihood of replicating the model in other com-
munities [7].
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Although IFS practices have been widely applied in various developing countries as
an environmentally friendly strategy to reduce waste and increase productivity, re-
search examining its relationship with community-based sustainability business in rural
Indonesia is still relatively limited. This is especially true in the context of women's
roles, even though the literature confirms that women's participation in agribusiness
and renewable energy management contributes significantly to the socio-economic sus-
tainability of villages. Against this background, this study seeks to contribute by de-
scribing the implementation of IFS in Babangen Village, Bantaeng Regency, analyzing
the resulting environmental, economic, and social impacts, and exploring the extent to
which IFS can be developed as a community-based sustainability business model rele-
vant to the achievement of the Sustainable Development Goals (SDGs). This study is
expected to broaden the understanding of the role of gender in village-based sustainable
business models, which is still rarely studied in the Indonesian context.

2 Literature Review

2.1  The Concept of Sustainable Development and the Triple Bottom Line
(TBL)

Sustainable development essentially emphasizes the balance between economic, social,
and environmental dimensions as a prerequisite for long-term transformation. The Tri-
ple Bottom Line (TBL) framework, remains a strong theoretical basis for analyzing
sustainability practices. The relevance of this framework lies in its ability to simultane-
ously assess economic performance (profit), social justice (people), and environmental
sustainability (planet), thereby avoiding sectoral bias in the implementation of devel-
opment programs. In the context of community-based sustainability business, TBL
serves not only as an evaluative indicator but also as a strategic guide in designing
sustainable business models.

Recent studies show that integrating these three dimensions not only generates fi-
nancial benefits, but also strengthens social legitimacy and increases community resil-
ience to external changes [8]. This shows that sustainability is not only measured by
economic achievements, but also by how an initiative can be accepted, supported, and
replicated by the community. The transition to a circular economy in Global South
countries can only be effective if TBL is operationalized in participatory governance,
creating synergy between businesses, local communities, and policymakers [9]. Thus,
the of applying TBL at the rural community level, as done through the Integrated Farm-
ing System (IFS) approach, is relevant to explore because it simultaneously connects
environmental sustainability, economic value creation, and the strengthening of social
cohesion.

2.2  Integrated Farming System (IFS) in the Perspective of Sustainability

The Integrated Farming System (IFS) represents a modern agricultural paradigm that
integrates livestock, agriculture, and organic waste management to create synergistic
effects in productivity and efficiency. This system not only strengthens ecological
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sustainability through the use of bio-slurry as fertilizer and biogas as an alternative en-
ergy source, but also creates opportunities for local economic diversification based on
the circular economy. For example, a study in Indonesia emphasizes the potential of
IFS in supporting sustainable agriculture after the Green Revolution, by reducing de-
pendence on external inputs and strengthening the rural economy [10]. In addition, the
concept of Circular Agriculture has been proven to increase food productivity while
reducing the use of nitrogen fertilizers in tropical areas, as shown in a study in Brazil
which found that circular agriculture practices successfully increased crop yields above
the national average and returned around 85% of the nitrogen consumed by animals as
organic compost. Thus, IFS not only solves technical agricultural problems, but also
forms a sustainability business strategy that can promote ecological efficiency, food
security, and economic inclusion at the rural community level.

2.3 The Role of Gender in Agriculture and Sustainability Business

The role of gender in rural development is increasingly seen as crucial because it
concerns the distribution of access to resources, technology, and economic opportuni-
ties. The limitations faced by rural women are not only structural, such as the lack of
ownership of productive assets, but also cultural, such as social norms that place women
in a subordinate position in household and community decision-making. From a sus-
tainable development perspective, gender issues are no longer merely a matter of equal-
ity, but also an integral part of creating inclusive sustainability business. This is because
local economic sustainability will be stronger if it involves all community actors, in-
cluding women, who often play a key role in managing family and community re-
sources.

A number of studies reinforce this finding, such as the involvement of women in
agribusiness and waste management, which has been proven to increase the socio-eco-
nomic sustainability of villages [4]. However, it is important to note that these benefits
arise not only from technical participation, but also from the transformation of women's
roles into strategic actors with leadership capacity and access to markets. In Indonesia,
the empowerment of women in integrated livestock systems has increased decision-
making capacity and the sustainability of household businesses, while also expanding
local economic networks. Thus, the gender perspective cannot be viewed as a comple-
ment, but rather as the foundation for a triple bottom line-oriented sustainability busi-
ness model. The existence of women as agents of social change and drivers of the local
economy strengthens the argument that without gender inclusion, sustainability initia-
tives in rural areas will find it difficult to achieve social legitimacy and long-term im-
pact.

2.4  TIFS and its relationship with the Sustainable Development Goals (SDGs)

Integrated Farming System (IFS) is an integrated agricultural approach that has the po-
tential to become a strategic instrument in realizing the Sustainable Development Goals
(SDGs) through mechanisms that complement each other across the dimensions of sus-
tainability. First, the management of livestock waste into biogas supports the
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achievement of SDG 7 Affordable and Clean Energy, as it provides an efficient and
environmentally friendly source of renewable energy on a local scale. In addition, the
use of bio-slurry as organic fertilizer supports SDG 12 Responsible Consumption and
Production with the principle of a circular economy: livestock waste is no longer a
pollutant, but a resource that has economic and ecological added value.

Economically and socially, IFS is also closely related to a number of SDGs. This
integrated farming model creates space for women to be involved in the agribusiness
and fertilizer production chain, contributing to SDG 5 Gender Equality and SDG 8 De-
cent Work and Economic Growth. This not only increases family income but also
strengthens the role of women as decentralized economic actors. A study in India ex-
plains that the adoption of IFS increases household income by 23-40% and increases
the diversification of family food consumption patterns, an important indicator of SDG-
based food security [11].

The IFS model developed for irrigated agriculture shows that crop—livestock inte-
gration strategies are the most effective climate-smart approach to increasing the
productivity and food security of smallholder farmers, while reducing ecological risks
[12]. Thus, IFS is not only technically relevant, but also occupies a strategic position as
a community-based sustainability business framework capable of bridging the achieve-
ment of various global goals through local action.

3 Methodology

3.1  Research Design

This study uses a qualitative approach with a case study design. The qualitative ap-
proach was chosen because it is able to explore meanings, experiences, and social dy-
namics that cannot be adequately explained through quantitative data alone. Through
qualitative research, researchers can understand the social context and values that un-
derlie sustainability practices in rural communities, particularly those related to the im-
plementation of the Integrated Farming System (IFS) and the role of gender therein.

3.2 Research Location and Time

The research was conducted in Babangen Village, Pa'bumbungan Village, Eremerasa
District, Bantaeng Regency, South Sulawesi. The research period was four months,
from June to September 2023, coinciding with the implementation of the IFS-based
community service program.

33 Research Informants

This study used purposive sampling in selecting informants. This technique was chosen
because it allowed researchers to obtain data from individuals or groups who were di-
rectly involved and highly relevant to the research objectives. Purposive sampling is
effective in qualitative research that focuses on in-depth exploration, because
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informants are selected based on their capacity to provide information-rich cases related
to the phenomenon being studied.

Informants in this study consisted of several categories representing the main actors
and supporters in the implementation of the Integrated Farming System (IFS) program
in Babangen Village, Bantaeng Regency. First, 14 housewives who are members of the
Ibu-Ibu Babangen Berdikari (IBUBA) business group as key partners, because they
play a direct role in the processing and marketing of bio-slurry-based organic fertilizer.
Second, the village head and village officials, who serve as local policy makers and
liaisons between the program and the community. Third, external partners consisting
of the Pejuang Pelosok Community, BUMDes Pa'bumbungan, CV Reski Abadi, and
CV Ainun Jaya, because they have a role in supporting the institutional, marketing, and
sustainability aspects of the program. Fourth, a team of students and accompanying
lecturers who act as facilitators, education drivers, and technical support providers.

3.4  Data Collection Techniques

Data collection in this qualitative study was conducted through three main techniques,
namely participatory observation, in-depth interviews, and documentation. The combi-
nation of these three techniques was chosen to ensure data depth, enable triangulation,
and increase the validity of the research findings. The use of various qualitative data
sources is important to ensure the reliability of interpretations and enrich the under-
standing of complex phenomena [13].

o Participatory Observation

The researchers were directly involved in field activities, including the construction
of biogas reactors, training in organic fertilizer production, and the routine activities of
the Ibu-Ibu Babangen Berdikari (IBUBA) women's group. Participatory observation
allowed the researchers to capture social dynamics, interactions between actors, and
sustainability practices in context.

o In-depth Interviews

Semi-structured interviews were conducted with various key informants, including
housewives, village heads, and external partners. Questions focused on energy issues,
experiences in livestock waste management, organic fertilizer business management,
and perceived socio-economic impacts. This interview technique was chosen to explore
the participants' subjective perspectives in depth, allowing researchers to identify the
meaning behind their experiences. In-depth interviews are particularly relevant in qual-
itative studies because they provide flexibility to explore topics according to the dy-
namics of the conversation with respondents [14].

e Documentation

Secondary data was collected through program progress reports and final reports,
organic fertilizer sales data, photo documentation of activities, and other data. Docu-
mentation was used as supporting evidence and validation of the results of observations
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and interviews. Documentation data plays an important role in qualitative triangulation,

helping to ensure consistency between primary data and available written or visual rec-
ords [15].

3.5 Data Analysis

Data analysis in this study followed the interactive model of Miles & Huberman (1994),
which remains relevant today in qualitative research due to its cyclical and flexible
nature. This model consists of three main stages: data reduction, data presentation, and
conclusion/verification. This framework allows researchers to continuously test, revise,
and interpret findings throughout the research process, not just at the end of data col-
lection.

The first stage, data reduction, is carried out by sorting and filtering important infor-
mation from interviews, participatory observations, and supporting documents. This
process includes thematic coding to identify patterns and categories relevant to the re-
search objectives. Data reduction helps researchers focus on the essence of the findings
without losing the underlying social context [16].

The second stage, data presentation, is carried out through the compilation of narra-
tive results, the presentation of organic fertilizer sales data tables, and direct quotes
from interviews. Data presentation aims to provide a structured overview of the re-
search results and facilitate the identification of relationships between categories. Vis-
ual and narrative data presentation is very important in qualitative research because it
facilitates the readability of the results while maintaining the transparency of the anal-
ysis process [17].

The final stage, drawing conclusions and verification, was carried out by linking the
field findings with the conceptual framework of sustainability business and the Triple
Bottom Line (TBL). This process involved critical reflection and triangulation between
data sources to ensure the validity of the interpretation. The verification stage is an
important step in meeting the criteria of trustworthiness in qualitative research, includ-
ing credibility, transferability, dependability, and confirmability [15]. Thus, this data
analysis not only produces a description of the phenomenon but also a deep and relevant
interpretation of the sustainable development framework.

3.6  Data Validity

To maintain data validity in qualitative research, several strategies are used that focus
on increasing credibility, dependability, confirmability, and transferability. These strat-
egies are designed so that the research findings are not only consistent but also meth-
odologically accountable.

o First, source triangulation was conducted, which involved comparing data obtained
from participatory observation, in-depth interviews, and document program . This
triangulation is important to reduce bias and strengthen the reliability of the findings.
The use of various data sources can broaden perspectives and produce more com-
prehensive interpretations [13].
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e Second, member checking was applied, which is confirming the interview results
and initial interpretations with the informants. This step aims to ensure that the nar-
ratives compiled by the researchers are in line with the participants' real experiences,
while also increasing the credibility of the results. Member checking is one of the
most effective procedures in validating qualitative data because it provides space for
participants to assess the accuracy of the findings.

e Third, team discussions were held with the supervising lecturer to maintain the ob-
jectivity and consistency of data interpretation. Through reflective discussions, re-
searchers can test assumptions, avoid personal bias, and strengthen the dependability
of the results. Team reflection and external audits play an important role in ensuring
the trustworthiness of qualitative research [15].

By applying these three strategies, this study seeks to ensure that the data collection,
analysis, and interpretation processes meet qualitative validity standards, so that the
findings can be relied upon to answer the research questions.

4 Results

4.1 Implementation of the Integrated Farming System (IFS) in Babangen
Village

The IFS program in Babangen Village, Bantaeng Regency, South Sulawesi, was devel-
oped using a participatory approach through socialization, community discussions (tu-
dang sipulung), the construction of a biogas reactor, and training in the production of
bio-slurry-based organic fertilizer. A 2 m? continuous feeding biogas reactor was built
with technical support from local partners and, since it began operating, has supplied
alternative energy to three partner households. Livestock waste that was previously un-
managed is now processed into biogas and bio-slurry residue, which is then used as
solid (25 kg) and liquid (5 liters) fertilizer. Fertilizer marketing is carried out through
the Babangen Berdikari Women's Business Group (IBUBA), which in September-Oc-
tober 2023 successfully marketed more than 50 sacks of solid fertilizer and 80 jerry
cans of liquid fertilizer with an average income of IDR 3.2-3.3 million per month. This
data shows a real transformation of livestock waste into a source of energy and com-
modities of economic value at the household level.

Conceptually, the implementation of Babangen is in line with the principles of the
circular economy, which emphasizes the use of waste as a new resource while creating
local added value. Recent studies confirm that bio-slurry not only serves as a substitute
for chemical fertilizers but also increases soil fertility, improves biological properties,
and reduces farmers' input costs [18]. Research on IFS systems in the Global South also
shows that the success of the program depends on a combination of technical innova-
tion, social governance, and institutional acceptance in local communities. Thus, the
implementation of Babangen can be seen as a model of community-based sustainability
business that integrates environmental, social, and economic dimensions in accordance
with the Triple Bottom Line (TBL) framework and supports the achievement of SDG
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7 (Affordable and Clean Energy) and SDG 12 (Responsible Consumption and Produc-
tion).

4.2  Environmental Impact

The implementation of IFS in Babangen Village has contributed significantly to reduc-
ing the environmental impact previously caused by cattle waste. Before the program,
cattle waste caused odors, water pollution, and potentially increased greenhouse gas
(GHG) emissions. With the operation of a 2 m* biogas reactor, organic waste can be
processed into clean energy for household needs. Substituting firewood and LPG with
biogas results in a reduction in carbon emissions equivalent to an average of 2.1 tons
of COze per year per household, as estimated in a study by MDPI Energies (2023) on
the impact of household biogas in Southeast Asia.

In addition, the bio-slurry residue produced by the reactor is used as solid and liquid
organic fertilizer, thereby reducing farmers' dependence on synthetic chemical fertiliz-
ers. Bio-slurry is known to improve soil fertility, increase beneficial microbes, and re-
duce the risk of nitrate contamination of groundwater [18]. Thus, the use of bio-slurry
plays a role in maintaining ecosystem health while closing the nutrient cycle within the
framework of a circular economy.

Interviews with partners show that the use of biogas from reactors has reduced de-
pendence on firewood and LPG. Housewives stated that smoke in the kitchen has been
significantly reduced and cooking time has become more efficient. From an environ-
mental perspective, field observations show a reduction in odor pollution around the
barns, as well as the use of bio-slurry as a fertilizer that reduces liquid waste. To rein-
force this qualitative narrative, the literature confirms that household-scale biogas sys-
tems can reduce greenhouse gas emissions and replace fossil-based energy [19]. In ad-
dition, bio-slurry has been shown to improve soil quality and crop productivity and
serve as an environmentally friendly alternative to chemical fertilizers [20].

Table 1. Environmental Changes Before and After IFS Implementation

Environmental Pre-Program Condition After Impact/Second-
Aspect Conditions IFS Program ary Indicators
Cattle waste is  Waste is processed
disposed of in in a biogas reac- .
Livestock waste P & . . Reduction of odor
open fields, caus- tor; the residue is .
management ) ; and water pollution
ing odors and wa- used as organic
ter pollution fertilizer

Household en-
ergy source

Use of firewood
and LPG

Biogas is used for
cooking in 3

Substitution of fos-
sil fuels and fire-

households wood
. High GHG emis- . . .
Carbon emis- & . Reduction in Biogas reduces
. sion potential . . .
sions emissions ~ with CO:e emissions
from waste
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decomposition
and LPG use
Dependence  on
chemical fertiliz-
ers

biogas replacing
LPG/firewood
Solid & liquid bio-
slurry used as fer-
tilizer

compared to fire-
wood/LPG [19]
Bio-slurry improves
soil fertility & crop
productivity [20]

Source: Data Proccesed by Author

Conceptually, the environmental impact of IFS is in line with the Triple Bottom Line
(planet) framework, as it reduces waste while producing clean energy and sustainable
fertilizers. Global studies also confirm that household-scale biogas technology supports
SDG 7 (Affordable and Clean Energy) and SDG 12 (Responsible Consumption and
Production) through efficient waste management and pollution reduction [21]. There-
fore, Babangen can be seen as an example of rural community practices that are able to
integrate renewable energy solutions with sustainable environmental conservation.

5 Discussion

5.1  Economic Impact

The implementation of IFS in Babangen Village not only produces environmental ben-
efits but also creates real economic added value for partner households. Through the
processing of bio-slurry into solid (25 kg) and liquid (5 L) organic fertilizers, the Ba-
bangen Berdikari Women's Group (IBUBA) is able to market its products consistently.
In September 2023, sales of 27 sacks of solid fertilizer and 39 jerry cans of liquid fer-
tilizer were recorded, with revenues of around IDR 3.20 million. This figure increased
in October 2023 to 27 sacks of solid fertilizer and 44 jerry cans of liquid fertilizer,
generating revenues of IDR 3.35 million. On average, each group member earned an
additional income of around IDR 141,000—150,000 per month, which was previously
non-existent. This data shows that the IFS program contributes directly to increasing
household income and expanding business opportunities at the village level.

Macroeconomically, the economic contribution of this local organic fertilizer also
has the potential to strengthen the rural agricultural value chain, reduce dependence on
imported chemical fertilizers, and create new market opportunities through partnerships
with BUMDes and private companies such as CV Reski Abadi and CV Ainun Jaya.
Recent studies confirm that IFS-based business diversification is positively associated
with increased household economic resilience, reduced vulnerability to input price fluc-
tuations, and increased agricultural productivity [22]. Furthermore, literature on com-
munity-based sustainability businesses in developing countries emphasizes that the cre-
ation of bio-slurry-based micro-enterprises strengthens economic inclusion while
providing a multiplier effect at the local level [23].

From the perspective of the Triple Bottom Line (profit) framework, Babangen's
achievements show that economic sustainability is not only measured by financial
value, but also by the resilience of the local supply chain, the reduction of household
energy costs, and the creation of new business opportunities. This model is also in line
with the achievement of SDG 8 (Decent Work and Economic Growth) and SDG 12
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(Responsible Consumption and Production), as it encourages sustainable local re-
source-based rural economic growth.

5.2 Social Impact and Women's Empowerment

The IFS program in Babangen Village has had a significant social impact, especially in
terms of women's empowerment. Before the intervention, most housewives in this vil-
lage did not have direct access to sources of income and only played a role in domestic
work. Through the formation of the Ibu-Ibu Babangen Berdikari (IBUBA) business
group, 14 women successfully transformed from passive roles to active economic ac-
tors in the production and marketing of organic fertilizer. This change not only in-
creased their financial contribution to their households but also strengthened the social
position of women in the community, as seen in their involvement in village delibera-
tions and group decision-making.

Another visible social impact is the improvement of basic financial literacy through

simple financial record-keeping training. Group members are trained to record fertilizer
sales, calculate production costs, and divide profits, which are important steps in build-
ing transparency, accountability, and managerial capacity at the community level. Thus,
this program not only provides direct economic benefits but also builds social capital
in the form of cooperation, solidarity, and trust among members.
The change in women's roles in the IFS program in Babangen can be seen through the
lens of a before-and-after transformation, which is typical of a qualitative approach.
Before the program, housewives only played a role in domestic work and were rarely
involved in village forums. After the formation of the IBUBA business group, they not
only gained access to income but also appeared as decision-makers in group meetings,
were involved in fertilizer marketing activities, and gained basic financial literacy
through simple record-keeping. This narrative shows a shift from a "passive role" to a
"productive and participatory role," women-based cooperatives can increase economic
resilience while strengthening their social position in the community. Thus, the social
impact of this program is not merely an improvement in economic welfare, but also the
strengthening of women's identity, self-confidence, and social legitimacy at the village
level.

Academically, these results show that women's empowerment in integrated livestock
systems in Indonesia increases household decision, access to income, and business sus-
tainability. In addition, integrating a gender perspective into circular economy-based
agribusiness can strengthen socio-economic outcomes and accelerate the transition to a
sustainable business model [4]. Thus, the Babangen case shows how the IFS approach
can be an instrument for community-based sustainability business oriented towards
SDG 5 (Gender Equality) and SDG 8 (Decent Work and Economic Growth).

6 Conclusion

This study shows that the implementation of the Integrated Farming System (IFS) in
Babangen Village has a significant impact on three dimensions of sustainability:
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environmental, economic, and social. From an environmental perspective, the utiliza-
tion of livestock waste into biogas and bio-slurry has been proven to reduce pollution,
reduce carbon emissions, and strengthen organic farming practices. Economically, the
Babangen Berdikari Women's Group (IBUBA) has successfully transformed waste into
value-added products through organic fertilizers, thereby providing additional income
and opening up new community-based business opportunities. Socially, the active in-
volvement of women in production, marketing, and decision-making has transformed
their roles from passive to productive, boosting their confidence and strengthening their
social legitimacy in the village.

Theoretically, this study confirms the relevance of IFS as a community-based sus-
tainability business model that is in line with the Triple Bottom Line framework and
the achievement of SDGs, particularly SDG 5 (Gender Equality), SDG 7 (Affordable
and Clean Energy), SDG 8 (Decent Work and Economic Growth), and SDG 12 (Re-
sponsible Consumption and Production). In practical terms, these findings can serve as
a reference for local governments, NGOs, and BUMDes in designing empowerment
programs that integrate environmental, economic, and social aspects holistically. Fur-
ther research is recommended to expand the quantitative analysis of environmental and
economic impacts and explore the potential for replicating the IFS model in other rural
communities in Indonesia.
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