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Abstract : 
Waste management is a critical challenge in Indonesia, where plastic waste, 
coffee waste, and used cooking oil contribute significantly to environmental 
pollution. This study explores the potential of waste banks to integrate these 
diverse waste streams into a cohesive circular economy framework. The 
research aims to assess the operational, environmental, and socio-economic 
benefits of waste banks that manage coffee waste, plastic waste, and used 
cooking oil in Indonesia. A qualitative research design, including case studies, 
interviews, and focus group discussions, was employed to gather insights 
from waste bank operators, community members, and experts. The findings 
reveal that waste banks can successfully diversify their operations by 
recycling plastics, composting coffee waste, and converting used cooking oil 
into biodiesel. This integrated approach contributes to waste reduction, 
environmental sustainability, and community empowerment through green 
job creation. However, challenges such as limited infrastructure, policy 
support, and community awareness remain barriers to full implementation. 
The study recommends policy development, investment in technology, and 
enhanced community engagement to optimize waste bank operations and 
promote circular economy practices. 
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INTRODUCTION  

The escalating global waste crisis poses significant threats to environmental 

sustainability, with coffee waste, plastic waste, and used cooking oil emerging as 

critical contributors to this challenge. Coffee waste, a by-product of one of the most 

consumed beverages worldwide, is often underutilized despite its potential for value 

recovery. Similarly, the ubiquitous use of plastics and improper disposal of used 

cooking oil have exacerbated pollution, harming ecosystems and public health. 

Addressing these interconnected waste streams is vital, particularly for countries like 

Indonesia, which is a major global coffee producer and simultaneously grapples with 

high levels of plastic and oil waste. Adopting circular economy principles, which 

prioritize resource recovery and minimize waste, offers a transformative pathway to 

sustainability. Within this framework, waste banks—community-driven initiatives for 

waste collection, sorting, and monetization—have gained recognition as a social 

innovation with the potential to address the multidimensional waste problem. By 

integrating coffee, plastic, and oil waste into a unified circular economy model, waste 
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banks present an opportunity to not only mitigate environmental impacts but also 

unlock economic and social benefits. 

Coffee consumption generates substantial amounts of waste, notably spent 

coffee grounds and disposable cups (Stylianou et al., 2018; Waskita, Ashari, Al Haris, 

et al., 2024). Spent coffee grounds, when disposed of in landfills, decompose 

anaerobically, releasing methane—a greenhouse gas significantly more potent than 

carbon dioxide. Each ton of discarded grounds can emit as much as 340 cubic meters 

of methane as it decomposes, charging the atmosphere with a gas that has 86 times 

the global warming potential of carbon dioxide over a 20-year period (Kim et al., 

2024). Additionally, the widespread use of single-use coffee cups exacerbates 

environmental degradation. An estimated 16 billion disposable coffee cups are used 

each year, many of which are lined with polyethylene, making them challenging to 

recycle and leading to significant landfill accumulation (Gil-Gómez et al., 2024) 

Plastic pollution is a pervasive environmental issue, with plastics persisting for 

decades in the ocean and breaking down into smaller pieces but never fully 

biodegrading (Mishra et al., 2024). Marine life, including whales, seabirds, turtles, and 

fish, often ingest these plastics, which can lead to injury or death and may also 

introduce plastics into the human food chain (Fonseca et al., 2024). In Indonesia, 

plastic waste management is particularly challenging due to the country's vast 

archipelagic geography and limited waste management infrastructure. The improper 

disposal of plastics not only pollutes terrestrial and marine environments but also 

poses significant health risks to local communities (Erickson, 2024). 

Used cooking oil, when disposed of improperly, can lead to environmental 

contamination. Pouring used oil down drains can cause blockages in sewage systems, 

leading to overflows and water contamination (Yusuf et al., 2023). Moreover, in 

water bodies, oil can form films on the surface, disrupting aquatic ecosystems by 

reducing oxygen levels (Sharma et al., 2024). Innovative solutions, such as 

transforming fatbergs—congealed masses of fat and oil in sewers—into valuable 

products like perfumes, demonstrate the potential for repurposing waste oils 

(Awogbemi et al., 2021; Foo et al., 2022; Sharma et al., 2024).  

In response to these waste management challenges, Indonesia has 

implemented waste banks as a community-based approach to encourage recycling 

and waste segregation at the source. Waste banks operate by allowing community 

members to deposit sorted waste, such as plastics, which are then sold to recycling 

companies. Participants receive compensation, often in the form of savings, fostering 

both environmental awareness and economic benefits. By 2015, programs supporting 

waste banks claimed considerable impact in multiple cities and provinces, supporting 

numerous waste banks, recruiting thousands of customers, recycling over three tons 

of inorganic waste, and exchanging significant monetary value (Budiyarto et al., 

2024). 

The concept of a circular economy emphasizes the reduction, reuse, and 
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recycling of materials to create a closed-loop system, minimizing waste and resource 

consumption. In Indonesia, waste banks have the potential to integrate various 

waste streams—such as coffee waste, plastic, and used cooking oil—into this model. 

By processing and repurposing these materials, waste banks can reduce 

environmental pollution and create economic opportunities (Dahlan et al., 2024). 

Such initiatives not only address waste management issues but also contribute to 

sustainable development goals by promoting responsible consumption and 

production patterns (Erickson, 2024; Tarigan et al., 2024; Mishra et al., 2024). 

 

PROBLEM STATEMENT 

The growing volume of unmanaged waste presents a critical challenge to 

global sustainability efforts, with coffee waste, plastic waste, and used cooking oil 

emerging as significant contributors. Coffee waste, a by-product of the second most 

consumed beverage globally, is often disposed of improperly, releasing methane 

during decomposition and contributing to greenhouse gas emissions (Kim et al., 

2024). In parallel, plastic waste continues to overwhelm terrestrial and marine 

ecosystems, with Indonesia ranking as one of the largest contributors to ocean 

plastic pollution. Used cooking oil, frequently discarded down drains or into landfills, 

exacerbates water contamination, blocks sewer systems, and disrupts aquatic 

ecosystems (Mayson & Williams, 2021; Yusuf et al., 2023; Waskita, Ashari, Eldon, et al., 

2024). 

Despite individual efforts to address these waste streams, there remains a 

lack of integrated solutions that connect these diverse waste types within a unified 

framework. In Indonesia, a leading global coffee producer and one of the largest 

generators of plastic waste, the challenge is particularly pronounced. Existing waste 

management systems are often fragmented and fail to account for the potential 

economic and environmental value of waste when managed collectively. This 

fragmentation results in missed opportunities for resource recovery and contributes 

to ongoing environmental degradation. 

The concept of waste banks—community-based systems for collecting, 

sorting, and monetizing waste—has gained traction as an innovative model to 

promote sustainability. However, most waste bank initiatives focus on inorganic 

waste, such as plastics, while largely neglecting the potential for integrating organic 

waste like coffee by-products and liquid waste such as used cooking oil. This lack of 

integration highlights a critical gap in harnessing the full potential of waste banks to 

drive a circular economy. 

Furthermore, the socio-economic and environmental impacts of combining 

these waste streams within the waste bank model remain underexplored. The 

absence of robust research and empirical evidence limits the scalability and 

effectiveness of such initiatives in addressing the interconnected waste challenges 

faced by Indonesia. Addressing these gaps is essential to unlocking the potential of 
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waste banks as a transformative solution for circular economy practices. 

This study addresses these pressing issues by examining how waste banks can 

integrate coffee waste, plastic waste, and used cooking oil into a cohesive circular 

economy framework. By focusing on this innovative approach, the research aims to 

fill the gaps in existing knowledge and provide actionable insights for scaling up 

waste management systems that are both sustainable and inclusive. 

 
RESEARCH OBJECTIVES 

This study aims to explore innovative solutions for addressing the pressing 

challenges posed by the mismanagement of coffee waste, plastic waste, and used 

cooking oil within the framework of a circular economy. Specifically, the objectives 

of this research are as follows: 

1. To examine the role of waste banks in managing diverse waste streams 

This research seeks to investigate how waste banks can serve as a centralized 

system for the collection, sorting, and repurposing of coffee waste, plastic 

waste, and used cooking oil. By exploring their operational mechanisms and 

community engagement strategies, the study aims to assess the effectiveness of 

waste banks in integrating these waste streams into circular economy practices. 

2. To identify the environmental, economic, and social benefits of integrating 

multiple waste streams 

The study aims to evaluate the potential outcomes of managing coffee, plastic, 

and used cooking oil waste collectively. This includes quantifying reductions in 

environmental pollution, assessing the economic value generated through 

resource recovery, and understanding the social impact of promoting 

sustainable behaviors within local communities. 

3. To develop an integrated waste management model for circular economy 

applications 

By synthesizing insights from waste bank operations and best practices, the 

research aims to create a scalable and replicable model for integrating these 

waste streams. This model will be designed to optimize resource efficiency, 

reduce environmental impact, and foster collaboration among stakeholders, 

including local communities, industries, and policymakers. 

4. To propose actionable recommendations for enhancing the role of waste banks 

The research will provide practical and evidence-based recommendations to 

strengthen the capacity of waste banks as drivers of sustainability. These 

recommendations will focus on improving operational efficiency, expanding 

waste bank networks, and fostering public-private partnerships to ensure long-

term viability and impact. 

By addressing these objectives, the study seeks to bridge the gap between 

theoretical frameworks and practical applications of circular economy principles. The 

findings will contribute to advancing sustainable waste management practices, with 
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a particular focus on Indonesia as a case study, and will provide insights that can be 

adapted to similar contexts globally. 

 

GAP ANALYSIS 

1. Literature Review 

Extensive research has been conducted on waste management within the 

context of the circular economy. Studies have highlighted the potential of circular 

economy models to reduce environmental impacts by promoting waste valorization 

and resource efficiency (Gil-Gómez et al., 2024; Tamilselvan et al., 2024). In particular, 

research on single waste streams such as coffee waste has demonstrated its 

potential for biofuel production, composting, and other high-value applications 

(Mayson & Williams, 2021; Kim et al., 2024). Similarly, plastic waste management 

strategies have focused on recycling technologies and reducing marine pollution 

(Fonseca et al., 2024), while studies on used cooking oil emphasize its potential for 

biodiesel production (Gui et al., 2008). 

 

In Indonesia, waste banks have been identified as a promising grassroots 

solution for community-based waste management (Sasaki et al., 2018). These 

initiatives primarily target inorganic waste, particularly plastics, and aim to create 

economic incentives for recycling at the household level. However, there is limited 

integration of waste streams beyond plastics, and the role of waste banks in 

promoting circular economy practices remains underexplored in a broader, 

multisectoral context. 

 

2. Identification of Gaps 

Despite the progress in individual waste management research, several critical gaps 

persist: 

• Lack of Integrated Waste Management Studies: Existing research primarily 

focuses on individual waste streams (coffee, plastic, or used cooking oil) 

rather than a holistic approach that integrates these diverse waste types. This 

fragmented perspective limits the potential for synergistic solutions that 

maximize resource recovery. 

• Limited Focus on Waste Banks Beyond Plastics: The majority of studies on 

waste banks emphasize their role in managing inorganic waste, with minimal 

attention to their capacity to handle organic or liquid waste, such as coffee 

waste and used cooking oil. 

• Inadequate Exploration of Social and Economic Impacts: While the 

environmental benefits of waste banks are acknowledged, there is insufficient 

exploration of their socio-economic contributions, particularly in terms of 

community empowerment and income generation. 

• Insufficient Context-Specific Research: Much of the existing literature on 



 

659 

 

waste management models is derived from global or Western contexts, with 

limited studies tailored to the unique socio-economic, cultural, and 

environmental conditions of Indonesia. 

• Lack of Scalable Models: Few studies have proposed scalable frameworks for 

integrating waste management practices into a cohesive circular economy 

model that can be implemented in various regions or sectors. 

 

3. Research Contribution 

This research aims to address these gaps by: 

• Developing an integrated model that incorporates coffee waste, plastic 

waste, and used cooking oil into a unified circular economy framework 

through waste banks. This holistic approach seeks to maximize resource 

recovery and minimize environmental impact. 

• Expanding the scope of waste bank research to include underutilized waste 

streams, demonstrating their potential for value creation within community-

driven systems. 

• Providing a comprehensive analysis of the environmental, economic, and 

social impacts of integrated waste management, thereby offering a 

multidimensional perspective on the benefits of circular economy practices. 

• Focusing on Indonesia as a case study, this research will generate context-

specific insights that can inform policy and practice in other regions facing 

similar challenges. 

• Proposing a scalable, replicable model for waste banks that can be adapted to 

different waste types, industries, and communities, ensuring the broader 

applicability of the findings. 

 

By addressing these gaps, this research contributes to advancing the 

theoretical and practical understanding of circular economy applications, positioning 

waste banks as a key driver for sustainable waste management and resource 

utilization. 

 

NOVELTY AND RESEARCH JUSTIFICATION 

This research introduces a novel and comprehensive approach to waste 

management by integrating three distinct waste streams—coffee waste, plastic 

waste, and used cooking oil—into a unified circular economy framework, utilizing the 

innovative potential of waste banks. The study's uniqueness and contribution to the 

academic and practical discourse are highlighted as follows: 

1. Integration of Diverse Waste Streams: 

While prior studies have extensively explored individual waste streams, such as 

coffee waste for composting or biofuel production, plastic recycling, and 

biodiesel from used cooking oil, this research pioneers their integration into a 



 

660 

 

single circular economy model. The synergistic management of these waste 

streams has not been comprehensively studied, making this approach an 

innovative solution to multi-faceted waste challenges. 

2. Expansion of Waste Bank Capabilities: 

Existing literature primarily focuses on waste banks as a mechanism for 

managing inorganic waste, particularly plastics. This study expands their scope 

by demonstrating how waste banks can effectively incorporate organic and 

liquid waste streams, such as coffee waste and used cooking oil. This novel 

application significantly enhances the utility and scalability of waste banks. 

3. Holistic Circular Economy Application: 

Unlike conventional waste management strategies, this research emphasizes a 

circular economy framework that bridges environmental sustainability with 

socio-economic benefits. By transforming waste into value-added products and 

fostering community-driven resource recovery, this study advances the practical 

implementation of circular economy principles. 

4. Context-Specific Insights for Indonesia: 

With Indonesia being one of the largest global coffee producers and a major 

contributor to marine plastic pollution, this study provides tailored insights into 

addressing the country’s unique waste management challenges. The research 

outcomes will offer practical solutions that can be adapted to other developing 

economies with similar socio-economic and environmental conditions. 

5. Comprehensive Impact Assessment: 

The study provides a multidimensional evaluation of waste bank initiatives, 

assessing not only their environmental benefits but also their socio-economic 

impact, including community empowerment and local economic development. 

This integrated perspective is rarely explored in existing literature and adds 

significant depth to the analysis. 

 

6. Scalable and Replicable Model: 

By proposing a scalable framework for the integration of coffee waste, plastic 

waste, and used cooking oil into waste bank operations, this research creates a 

replicable model for sustainable waste management. The model can be adapted 

across various regions and industries, making it a valuable reference for 

policymakers, practitioners, and researchers globally. 

 

The research's novelty lies in its interdisciplinary approach, bridging 

environmental science, waste management, and community engagement within a 

circular economy paradigm. This study not only addresses critical gaps in the existing 

literature but also provides actionable insights that contribute to the global agenda 

of sustainable development and waste management innovation. 
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RESEARCH METHODOLOGY 

This study adopts a qualitative research design to provide a nuanced and in-

depth understanding of how waste banks can integrate the management of coffee 

waste, plastic waste, and used cooking oil within a circular economy framework. By 

focusing on Indonesia, a nation with pressing waste management challenges and a 

thriving waste bank movement, this research generates context-specific insights 

with broader applicability to similar settings worldwide. 

 

Research Design 

The qualitative design was chosen for its ability to explore complex social, economic, 

and environmental phenomena in a holistic manner. This approach allows for a 

detailed investigation of waste bank operations, community engagement strategies, 

and the multi-dimensional impacts of integrating diverse waste streams. 

 

Research Methods 

The study employs a case study approach, which enables an in-depth exploration of 

selected waste banks in Indonesia as the primary units of analysis. Case studies are 

well-suited for examining real-world applications, particularly where innovative 

practices and complex interactions are central to the research focus. 

 

Research Procedures 

1. Site Selection: 

Waste banks with established operations and diverse waste management 

activities were purposively selected. Criteria for selection included the ability 

to manage multiple waste streams, geographic diversity, and active 

engagement with local communities. 

2. Participant Recruitment: 

Key stakeholders, including waste bank managers, community members, and 

policymakers, were identified through purposive sampling. This ensured the 

inclusion of individuals with direct experience and knowledge relevant to the 

research objectives. 

3. Data Collection Timeline: 

The study was conducted over a six-month period, allowing sufficient time for 

data collection, triangulation, and analysis. 

 

Exploration of Waste Bank Management 

The research explores how waste banks operate as hubs for waste collection, sorting, 

and repurposing. This includes examining their organizational structures, community 

engagement strategies, and mechanisms for integrating coffee waste, plastic waste, 

and used cooking oil into a cohesive waste management system. The study also 
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investigates how waste banks align with circular economy principles by promoting 

resource recovery, reducing environmental impact, and generating socio-economic 

benefits for local communities. 

 

Data Collection Techniques 

1. Semi-Structured Interviews: 

In-depth interviews were conducted with waste bank managers, community 

leaders, and policymakers to gather insights into operational challenges, best 

practices, and the potential for integrating diverse waste streams. 

2. Focus Group Discussions (FGDs): 

FGDs were held with community members involved in waste bank activities to 

explore their perspectives on waste management practices, economic 

incentives, and environmental awareness. 

3. Direct Observation: 

Field visits to waste bank facilities allowed for the observation of waste 

collection, sorting, and processing activities. This provided a first-hand 

understanding of operational workflows and challenges. 

4. Document Analysis: 

Internal reports, policy documents, and operational guidelines from waste banks 

were reviewed to complement primary data sources and provide additional 

context. 

 

Literature Review 

An extensive literature review was conducted to contextualize the study within 

existing research. Recent peer-reviewed articles from Scopus Q1 journals were 

analyzed to provide theoretical and empirical insights into waste management, 

circular economy practices, and the socio-economic impacts of community-driven 

initiatives. Key topics reviewed included: 

• Circular economy frameworks (Geissdoerfer et al., 2017). 

• Innovations in coffee waste management (Mussatto et al., 2011). 

• Plastic waste recycling strategies (Jambeck et al., 2015). 

• Biodiesel production from used cooking oil (Gui et al., 2008). 

 

Data Analysis 

Thematic analysis was employed to identify recurring patterns, themes, and insights 

from the collected data. Coding was conducted iteratively, with findings validated 

through triangulation across multiple data sources. 

This rigorous and structured methodological approach ensures the credibility, 

reliability, and academic rigor of the research, aligning it with the standards of 

international high-impact journals. 
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RESULTS 

The findings from this study provide critical insights into the potential for waste 

banks to integrate diverse waste streams—coffee waste, plastic waste, and used 

cooking oil—within a cohesive circular economy framework. The results are derived 

from extensive fieldwork conducted in Indonesia, including case studies, interviews, 

focus group discussions (FGDs), and direct observations of waste bank operations. 

The key results are discussed below: 

1. Integration of Coffee Waste, Plastic Waste, and Used Cooking Oil in Waste Banks 

The research revealed that waste banks in Indonesia are primarily focused on 

managing plastic waste, but there is a growing potential to incorporate coffee 

waste and used cooking oil into their operations. Coffee waste, when collected 

and processed, is already being utilized for composting and as a raw material for 

bioenergy production. However, its full potential remains underexploited in waste 

banks. Used cooking oil, on the other hand, is often discarded improperly, leading 

to pollution, but there is growing interest in its conversion into biodiesel. By 

integrating these waste streams into waste bank systems, communities can 

recover additional value from otherwise discarded materials. 

2. Operational Benefits of Multi-Stream Waste Management 

The integration of multiple waste streams into waste bank operations was found 

to provide several operational benefits. Waste banks with a broader focus on 

diverse waste types were able to reduce the environmental footprint of their 

activities by diverting a larger volume of waste from landfills and promoting 

resource recovery. Plastic recycling remains the primary activity; however, the 

inclusion of coffee and cooking oil waste created opportunities for waste banks to 

diversify their income streams. The sale of recycled plastic, compost, and biodiesel 

generated by waste banks offered additional economic incentives for local 

communities, further motivating participation in waste management initiatives. 

3. Socio-Economic Impact on Local Communities 

The socio-economic impact of waste bank operations was substantial, particularly 

in terms of community empowerment. Interviews with community members 

revealed that waste bank participation not only provided financial rewards 

through waste collection and selling but also raised awareness about 

environmental sustainability. Waste banks were perceived as crucial hubs for 

creating green jobs, especially in areas where economic opportunities were 

limited. The involvement of local residents in waste sorting, collection, and 

processing also encouraged a sense of responsibility and community ownership 

over environmental outcomes. The introduction of a diversified waste 

management model, which included coffee and cooking oil waste, was seen as a 

means to expand these socio-economic benefits. 

4. Environmental Impact and Circular Economy Alignment 
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The integration of coffee waste, plastic waste, and used cooking oil into waste 

banks contributed to a more comprehensive application of circular economy 

principles. Environmental benefits were evident in reduced waste sent to landfills, 

lower greenhouse gas emissions, and the creation of sustainable products such as 

biodiesel, compost, and recycled materials. In particular, the study found that 

composting coffee waste and repurposing used cooking oil for biodiesel 

production aligned well with circular economy goals by closing the loop on organic 

and liquid waste. Furthermore, by fostering greater resource recovery, waste 

banks played a critical role in mitigating environmental pollution, particularly from 

plastics and oils. 

5. Challenges in Integrating Waste Streams 

Despite the positive outcomes, several challenges were identified in integrating 

these diverse waste streams. Waste banks often lacked the technical 

infrastructure and expertise required to process coffee and used cooking oil waste 

efficiently. Moreover, there was a lack of coordinated policies and regulations 

supporting the collection and recycling of liquid waste and organic waste at the 

community level. While the potential for integrating these waste streams was 

recognized, the implementation of such practices was hindered by inconsistent 

waste management practices, limited financial resources, and inadequate 

government support. These challenges suggest that, while integration is possible, 

further investment in technology, training, and policy support is necessary for 

waste banks to fully capitalize on the benefits of multi-stream waste management. 

6. Role of Policy and Community Engagement 

The study revealed that the success of waste banks in integrating multiple waste 

streams was closely linked to the active involvement of local communities and the 

alignment of waste bank operations with national and regional policies. Waste 

bank managers and community leaders emphasized the importance of policy 

frameworks that encourage circular economy practices and support community-

based waste management initiatives. Collaborative efforts between waste banks, 

local governments, and businesses were identified as crucial for scaling up multi-

stream waste management practices. However, the absence of clear policy 

guidelines on the inclusion of organic and liquid waste in waste banks remained a 

significant gap. 

 

The findings of this study underscore the potential for waste banks to serve 

as key drivers of circular economy practices by integrating coffee waste, plastic 

waste, and used cooking oil. While challenges persist in terms of infrastructure, policy 

support, and community engagement, the operational, environmental, and socio-

economic benefits of this integrated approach are evident. The study contributes 

valuable insights for waste bank operators, policymakers, and community leaders 

seeking to optimize waste management systems and move towards more 
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sustainable, circular practices. Further research and policy development are 

necessary to overcome existing challenges and fully realize the potential of waste 

banks in Indonesia and beyond. 

 

DISCUSSION: INTERPRETATION OF FINDINGS 

The findings of this study highlight the growing potential of waste banks to 

act as multi-stream waste management hubs, integrating coffee waste, plastic waste, 

and used cooking oil into a cohesive circular economy framework. This integration 

represents a novel approach to waste management in Indonesia, where waste banks 

are primarily focused on plastic recycling. By incorporating coffee and cooking oil 

waste, the study reveals a broader scope for waste banks to function as vital 

components of a sustainable waste management system. These findings resonate 

with existing circular economy theories, particularly those emphasizing resource 

recovery, waste minimization, and the creation of value-added products 

(Geissdoerfer et al., 2017). The integration of diverse waste streams further aligns 

with the idea of a regenerative system, where waste is viewed as a resource rather 

than a burden, as highlighted by several scholars (Murray et al., 2017; Ellen MacArthur 

Foundation, 2013). The inclusion of coffee and used cooking oil waste into the circular 

economy model offers a promising strategy for reducing the environmental footprint 

of these waste streams, which are often mismanaged, contributing significantly to 

pollution. Coffee waste, which is typically disposed of as organic waste, can be 

repurposed for composting or bioenergy production, thus contributing to 

environmental sustainability (Mussatto et al., 2011). Similarly, used cooking oil, which 

is typically discarded improperly, can be converted into biodiesel, offering a 

renewable energy solution that mitigates the adverse effects of waste disposal (Gui 

et al., 2008). Thus, the findings support the assertion that waste banks can play a 

pivotal role in promoting sustainable waste management practices and contribute to 

the realization of a circular economy in Indonesia. However, the study also identifies 

several challenges, including the lack of technical infrastructure and policy support, 

which must be addressed to fully capitalize on the potential of multi-stream waste 

management. These challenges suggest that while the theoretical framework of a 

circular economy is well-supported by the findings, its practical implementation 

remains contingent on overcoming structural and regulatory obstacles. 

 

CONCLUSION AND RECOMMENDATIONS 

Conclusion 

This study demonstrates the significant potential of waste banks to drive circular 

economy practices by integrating three distinct waste streams—coffee waste, plastic 

waste, and used cooking oil—into a cohesive waste management framework. 

Through a case study approach in Indonesia, the research reveals that waste banks 

can effectively diversify their operations by repurposing coffee waste for 



 

666 

 

composting, recycling plastics, and converting used cooking oil into biodiesel. These 

integrated practices not only reduce the environmental impact of these waste 

streams but also offer socio-economic benefits by creating local green jobs and 

enhancing community engagement in sustainable waste management. The findings 

underscore the importance of waste banks in fostering a more sustainable and 

circular waste economy, contributing to both environmental sustainability and local 

economic development. 

However, the study also identifies several challenges that need to be addressed for 

waste banks to realize their full potential. These include inadequate technical 

infrastructure, limited policy support, and the need for community education to 

optimize waste sorting and processing. Despite these challenges, the research 

illustrates the promising role that waste banks can play in advancing sustainable 

waste management systems in Indonesia and similar developing economies. 

 

Recommendations 

Based on the findings, several recommendations for improving waste bank 

operations and facilitating the broader adoption of integrated waste management 

practices are presented: 

1. Policy Development and Government Support: 

Policymakers should prioritize the creation of regulatory frameworks that 

support multi-stream waste management in waste banks. This includes 

developing specific guidelines for the collection and processing of organic and 

liquid waste, such as coffee waste and used cooking oil. Enhanced policy 

support will also ensure the alignment of waste bank operations with national 

and international circular economy goals, thereby fostering long-term . 

2. Infrastructure and Technological Investments: 

To improve the efficiency and scalability of waste bank operations, 

investment in appropriate technologies and infrastructure is essential. Waste 

banks should be equipped with the necessary tools for waste sorting, 

processing, and product generation, such as biodiesel production facilities 

and composting systems. Technological innovations, such as AI-driven waste 

sorting and IoT-based waste tracking, could further optimize waste 

management processes and enhance data collection for monitoring 

performance. 

3. Capacity Building and Community Engagement: 

Strengthening community engagement through educational programs and 

awareness campaigns is vital for the success of multi-stream waste 

management initiatives. Waste bank operators should invest in capacity 

building for local communities, equipping them with the knowledge and skills 

necessary to sort waste efficiently and participate actively in waste bank 

operations. Collaboration with local schools, universities, and community 
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organizations could further enhance awareness and foster a culture of 

sustainability. 

4. Further Research and Longitudinal Studies: 

Future research should focus on expanding the scope of this study by 

exploring additional waste streams and regions to test the scalability of the 

proposed waste bank model. Longitudinal studies would provide valuable 

insights into the long-term sustainability and evolution of waste bank 

operations, allowing for a deeper understanding of the effectiveness of multi-

stream waste management over time. Furthermore, the inclusion of 

quantitative methods, such as life cycle assessments and cost-benefit 

analyses, could complement the qualitative findings and offer a more 

comprehensive evaluation of the environmental and economic impacts of 

integrated waste management practices. 

5. Collaboration with Private Sector and NGOs: 

Waste banks can benefit from forming partnerships with private sector 

companies and non-governmental organizations (NGOs) to leverage 

expertise, funding, and resources. Collaborations could focus on the 

development of sustainable business models, improving waste collection 

infrastructure, and scaling up the production of value-added products such as 

compost, recycled plastics, and biodiesel. Engaging the private sector and 

NGOs will also help ensure that waste banks are sustainable in the long term, 

with sufficient financial and technical support to expand their operations. 

 

In conclusion, this study highlights the transformative potential of waste 

banks in driving circular economy practices through integrated waste management. 

By addressing the identified challenges and implementing the recommendations 

outlined above, waste banks can play a pivotal role in promoting sustainable waste 

practices, improving local economies, and contributing to global sustainability goals. 
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