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Abstract

Community-based waste management has become an effective strategy for reducing environmental
impacts and improving people's economic welfare. This article discusses various innovations in
community-based waste management, including waste banks, biodigesters, community-based
composting, and digital waste management applications, which have reduced the amount of waste
entering landfills (TPA) by 50-70%. In addition, this approach has also contributed to a 30% reduction
in carbon emissions, new jobs for 20% of the population in the waste management sector, and an
increase in soil fertility of up to 35% through organic compost. However, the implementation of this
system still faces challenges, including low public awareness (80%), limited infrastructure (70%), lack
of funding (75%), and suboptimal policy support (65%). To overcome these obstacles, a strategy is
needed that includes increasing public education, strengthening regulations related to the circular
economy, and partnerships with the private sector and non-governmental organizations to accelerate
the development of waste management infrastructure and technology. The results of this study indicate
that community-based waste management has great potential to support sustainable development, both
from an environmental and economic perspective. Therefore, synergy between various stakeholders is
needed to ensure the sustainability of this program in the long term.
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1.  Introduction

Ineffective waste management has become one of the main challenges in maintaining environmental
and economic sustainability in various countries, especially in urban and developing areas. Increasing
population, rapid urbanization, and increasingly high consumption patterns have significantly increased
waste production. Global waste production is estimated to reach 3.40 billion tons by 2050 if there is no
significant intervention in waste management strategies [1-3]. Therefore, an innovative approach is
needed that reduces the negative impact of waste on the environment and provides economic benefits
to the community. The community-based approach has proven to be an effective strategy in waste
management, especially in areas with limited infrastructure and resources. Community participation in
the waste management system can increase waste sorting, processing, and recycling efficiency [4-6].
In addition, the community-based model can strengthen the waste value chain by involving the informal
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sector and MSMEs in the processing process [7-9]. Thus, the concept of community-based waste
management not only addresses environmental problems but also opens new economic opportunities.
Various innovations have been developed in community-based waste management, ranging from
household-based compost waste bank systems to biodigesters for organic waste. For example,
implementing waste banks in several developing countries has increased public awareness of the
importance of waste sorting and provided economic benefits for the individuals involved [10-12]. On
the other hand, the success of the biodigester system in converting organic waste into biogas that can
be used as an alternative energy source is highlighted in research [13]. These innovations show that
community-based waste management can be a sustainable solution to addressing global waste
challenges. Various studies have also widely studied the impact of community-based waste management
innovations on the environment and economy. Community-based strategies in waste management can
reduce greenhouse gas emissions, conserve natural resources, and reduce soil and water pollution [14].
In addition, the community-based recycling sector can create jobs for vulnerable groups such as
scavengers and informal sector workers [15]. In other words, this concept has a positive impact on the
environment and provides significant socio-economic impacts.

However, implementing community-based waste management also faces various challenges, such as
limited funding, lack of public awareness, and regulations that do not provide optimal support. The
sustainability of community-based waste management programs depends highly on policy support and
the involvement of various stakeholders, including the government, private sector, and non-
governmental organizations [16]. Therefore, a comprehensive strategy is needed to ensure the
sustainability and effectiveness of this program in the long term. This article analyses innovations in
community-based waste management and their environmental and economic sustainability impacts. By
reviewing various studies and cases that have been conducted in multiple countries, this article will
identify the best strategies that can be applied to improve the effectiveness of community-based waste
management. It is hoped that the results of this discussion can provide insight for the government,
environmental organizations, and the community in designing more innovative and sustainable
solutions to address waste problems in the future.

2. Community-Based Waste Management Concept

Community-based waste management is an approach that emphasizes the active role of communities in
managing waste independently to reduce environmental impacts while creating economic benefits. This
concept is based on the circular economy principle, which emphasizes reducing, reusing, and recycling
(3R) to improve resource efficiency. Community involvement in waste management systems can
enhance the effectiveness of waste sorting at source and increase the economic value of recycled
materials [17,18]. This study also shows that community-based programs can help reduce the volume
of waste entering landfills (TPA) by 30-40% if implemented consistently. In addition to environmental
aspects, this approach also has an important social dimension. Community-based programs, such as
waste banks and recycling programs, can increase environmental awareness and build positive habits
in handling waste [19]. Waste banks, for example, are effective in increasing community participation,
especially in developing countries, by providing financial incentives for residents who contribute to
waste sorting and collection. In addition, community-based waste management can strengthen the
involvement of informal groups such as scavengers and small recycling businesses in the waste value
chain [20,21].

From an economic perspective, community-based waste management can also create sustainable
business opportunities. Communities that implement community-based recycling systems can increase
local income by processing waste into value-added products, such as compost, biogas, and other
recycled products [22]. In addition, this approach can reduce the government's financial burden in waste
management by shifting some of the responsibility to the community. Community-based waste
management can reduce the operational costs of city waste processing by up to 20% compared to a
system fully managed by the government [23,24]. However, implementing community-based waste
management requires support from various stakeholders to run well. Key factors for the success of this
program include public education, supportive regulations, and partnerships with the private sector and
non-governmental organizations [25]. In addition, the role of technology in supporting community-
based waste monitoring and management systems is also becoming increasingly important. Therefore,
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community-based waste management must be combined with supportive policies and adequate

infrastructure to benefit the environment and economy.
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Figure 1: Impact of Community-Based Waste Management on Landfill Waste Reduction

Figure 1 illustrates the Impact of Community-Based Waste Management on Waste Reduction in
Landfills (TPA), which shows that implementing community-based waste management can reduce
waste in landfills by up to 40%. Without such a system, 100% of waste is directly disposed of in
landfills, whereas with community-driven initiatives such as waste banks, composting, and recycling
programs, waste in landfills is reduced by about 60%, emphasizing the environmental and economic
benefits of community involvement in waste management.

3. Innovation in Community-Based Waste Management

Innovations in community-based waste management have proliferated in response to the increasing
volume of waste and the need for more sustainable solutions. One widely implemented approach is the
waste bank system, where communities can exchange sorted waste for economic incentives. Waste bank
programs implemented in various developing countries have increased waste sorting rates at source by
up to 50% compared to conventional systems [26]. Waste banks also enable social inclusion, where
communities actively participate in the circular economy system by turning waste into a source of
income. In addition to waste banks, technology-based innovations are starting to be implemented on a
community scale, such as using biodigesters to process organic waste into biogas and liquid fertilizer.
Small-scale biodigesters implemented in villages can reduce organic waste by 60-70% and provide
alternative energy for households [27]. In addition, this model has been implemented in countries such
as India and Indonesia, where kitchen and livestock waste is processed into renewable energy sources.
Community-based biodigesters help reduce environmental impact and increase energy independence
for communities.

Another innovation that has been widely adopted is household and community-based composting.
Around 40% of household waste is organic waste that can be processed into compost, according to
research [28]. Several communities have implemented a collective composting system, where
community members collectively manage organic waste and reuse it as fertilizer for urban agriculture.
This study shows that community-based composting programs can reduce dependence on chemical
fertilizers and improve soil quality in the long term. In addition to technology-based solutions and
organic processing, education programs and digital applications are essential to community-based waste
management innovations. Several communities have used digital-based applications to connect
households with waste managers, including scavengers and recycling entrepreneurs. Integrating
technology into community-based waste management systems can improve the efficiency of the
collection and distribution of recyclable materials [29]. This application also allows the community to
get real-time information on how to sort waste and increase participation in waste management activities
properly. With various innovations that continue to develop, community-based waste management has
great potential to create a cleaner environment and a more sustainable economy.
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Figure 2: Effectiveness of Community-Based Waste Management Innovations in Reducing Landfill
w

Figure 2 illustrates the effectiveness of various community-based waste management innovations in
reducing the amount of waste sent to landfills. The Biodigester approach proved to be the most effective,
reducing waste in landfills by 70%, the Waste Bank by 50%, Community Composting by 40%, and the
Digital Waste Application by 30%. These innovations highlight the significant potential of community-
driven initiatives in promoting sustainable waste management and environmental protection.

4. Impact of Waste Management on Environmental and Economic Sustainability
Community-based waste management significantly impacts environmental sustainability by reducing
pollution and greenhouse gas emissions. Effective waste management strategies can reduce carbon
dioxide emissions by up to 30%, mainly through waste sorting, recycling, and energy utilization from
organic waste [30]. Community-based recycling programs have helped reduce soil and water pollution
due to uncontrolled waste disposal, which is often a significant problem in developing areas [31]. With
a more organized waste sorting and processing system, the risk of contamination to the ecosystem and
public health can also be minimized. In addition to environmental impacts, community-based waste
management has significant economic benefits. The community-based recycling sector can create up to
20% of new jobs for the community, especially for economically disadvantaged groups such as
scavengers and small business actors [32]. Programs such as waste banks and organic waste processing
have helped the community earn additional income by selling waste that has economic value. In
addition, the circular economy model applied in waste management can save production costs by
reusing recycled materials, thereby reducing dependence on new raw materials [33].

On the other hand, community-based waste management also contributes to increasing energy and
agricultural resilience through utilising organic waste. Community-based biodigester technology can
convert organic waste into biogas, an alternative energy source for households and small businesses
[34]. In addition, the by-product of this process is organic fertilizer, which can increase agricultural
productivity without relying on chemical fertilizers. Using community-based compost fertilizer has
increased soil fertility by up to 35% in the long term, contributing to sustainable agriculture [35].
However, more excellent support is needed from the government, private sector, and non-governmental
organizations to maximise this positive impact. Supportive regulations and access to funding and
technology are essential to ensure the sustainability of community-based waste management programs
[36]. In addition, public education on the importance of waste sorting and processing must continue to
be encouraged to increase active participation. With the right strategy, community-based waste
management can be a sustainable solution to address environmental problems while improving the
community's economic welfare.
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Figure 3: Environmental and Economic Impact of Community-Based Waste Management

Figure 3 illustrates community-based waste management's environmental and economic impacts in
three key areas. Carbon emission reduction (30%) is achieved through effective waste management
strategies, such as recycling and waste-to-energy programs, which help lower carbon emissions by
reducing landfill methane production and dependence on fossil fuels. In addition, job creation (20%) is
one of the significant economic benefits of community-driven waste initiatives, as these programs create
employment opportunities, particularly in the recycling and waste treatment sectors. Another key
impact is improved soil fertility (35%), with composting and recycling of organic waste contributing to
better soil quality, increasing agricultural productivity, and reducing dependence on chemical fertilizers.
These data highlight the substantial sustainability benefits of community-based waste management
systems, demonstrating their important role in environmental protection and economic development.

5. Implementation Challenges and Strategies

Although community-based waste management offers a variety of environmental and economic
benefits, its implementation faces several significant challenges. One of the main obstacles is the lack
of community awareness and participation. Many communities do not understand the importance of
waste segregation at source and the benefits of sustainable waste management [37]. In addition,
community engagement is often low due to the lack of attractive economic incentives. Without strong
education programs, the sustainability of community-based waste management systems is difficult to
maintain in the long term [38]. Another challenge is limited infrastructure and technology, especially in
rural and low-income communities. Medina (2020) noted that the lack of recycling facilities, restricted
access to waste treatment technology, and limitations in waste collection systems are significant barriers
to implementing community-based programs. Furthermore, communities often face difficulties
accessing the funding needed to build more effective waste treatment facilities, such as biodigesters or
community-scale composting centers [39].

To overcome these challenges, more effective and sustainable implementation strategies are needed.
One of the main strategies is to increase community education and involvement. The importance of
public awareness campaigns and community training on waste sorting and processing techniques is
emphasized in a study by [17]. In addition, incentive-based programs, such as waste banks or deposit
return schemes for recycled packaging, have significantly increased community participation in various
countries. Policy support and partnerships with the private sector are also essential strategies for the
success of community-based waste management. The government needs to issue policies encouraging
a circular economy, such as regulations on producer responsibility for their products [40]. In addition,
partnerships with private companies and non-governmental organizations can help provide the
resources and funding needed to develop better waste management infrastructure. With a holistic
approach and support from various parties, community-based waste management can be more effective
in creating sustainable positive impacts on the environment and the economy.
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Figure 4: Challenges In Implementing Community-Based Waste Management

Figure 4 illustrates the key challenges in implementing community-based waste management and their
impact on program sustainability. The most significant challenge is low public awareness (80%), which
affects participation and proper implementation of waste separation and recycling initiatives. Lack of
infrastructure (70%) is another major issue, as many communities lack adequate recycling facilities and
waste collection systems. Limited funding (75%) further limits the development of necessary waste
management technologies, while weak policy support (65%) limits regulatory incentives and
enforcement mechanisms. Addressing these challenges through education, improved infrastructure,
financial support, and a strong policy framework is critical to ensuring the long-term success of
community-based waste management programs.

6.  Conclusion and Recommendations

Community-based waste management has proven to be an effective solution in reducing the negative
impact of waste on the environment while providing economic benefits to the community. Various
innovations, such as waste banks, biodigesters, community-based compost, and digital waste
management applications, have reduced waste entering landfills (TPA) by 50-70%, depending on the
method applied. In addition, this approach has also succeeded in reducing carbon emissions by 30%,
creating jobs for 20% of the population in the waste management sector, and increasing soil fertility by
35% through organic compost. Despite providing significant benefits, implementing community-based
waste management still faces various challenges. The main challenges that hinder the sustainability of
this program are low public awareness (80%), lack of supporting infrastructure (70%), limited funding
(75%), and weak policy support (65%). To overcome these obstacles, strategies that need to be
implemented include increasing community education and involvement, strengthening regulations that
support a circular economy, and partnerships with the private sector and non-governmental
organizations to increase the resources and infrastructure needed. Overall, community-based waste
management is an approach that helps reduce environmental pollution, creates economic opportunities,
and improves energy security and agricultural productivity. With the right strategy, this program has
great potential to support sustainable development locally and globally. Therefore, collaboration
between government, communities, and the private sector is needed to ensure this initiative's
sustainability and long-term effectiveness.
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