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ABSTRACT 

This research aims to analyze the application of the circular 

economy concept in the Goroho banana processing industry at 

the Micro, Small, and Medium enterprises (MSME) level, with a 

case study of Kios Saraba Doa Ibu in Manado City. This study 

uses a qualitative approach based on in-depth interviews and 

observations to identify resource and waste management 

practices and development potential to improve business 

sustainability. The analysis results show that Kios Saraba Doa 

Ibu still faces various challenges in implementing the circular 

economy, primarily in handling banana peel waste and using 

cooking oil management. However, there are significant 

opportunities for waste utilization and the Development of 

value-added products that can support the transition of this 

MSME towards more sustainable business practices. Strategic 

recommendations include improving the owner's knowledge 

capacity, investing in waste processing technology, and 

developing circular business models suitable for the local 

MSME context. This study is the first to integrate circular 

economy approaches with waste management in goroho 

banana processing at Manado City urban, generating an 

innovative analytical framework for sustainable MSME 

development. 
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INTRODUCTION 

Circular economy and sustainable Development are two concepts that have emerged in 

the past few decades. These two concepts concern academics, policymakers, and other 

stakeholders such as private companies striving to make their processes and products more 

sustainable. Schöggl et al. (2020) examined how these two terms are interrelated and how they 

have been discussed in the literature over the past two decades. Sustainable Development can 

be seen as aligned and consistent with the circular economy, as it is associated with social, 

environmental, and economic aspects. Even Aragon'es et al. (2024) cite Saidani et al. (2017) as 

stating that this concept actively pursues both financial benefits, such as value creation and cost 

savings from the use of fewer raw materials, and positive environmental and social impacts, 

such as reduced negative environmental impacts and the creation of new jobs. 

In the transition towards a green economy, applying the circular economy concept is 

becoming increasingly important as a solution to address environmental and economic 

problems simultaneously. The circular economy is an economic model that emphasizes the 

efficient use of resources through the principles of reduction, reuse, and recycling and aims to 

minimize waste and negative environmental impacts. One sector with significant potential for 

the application of the circular economy is the food processing industry, particularly the 

processing of Goroho bananas (Musa acuminafe sp), which is a leading commodity in several 

regions of Indonesia. 

Manado City, as the capital of North Sulawesi Province, has excellent potential for 

developing a local commodity-based food processing industry. One of the leading commodities 

that has become a culinary and economic icon for the community is the Goroho banana. Goroho 

banana processing MSMEs in Manado City have proliferated in recent years. However, the 

majority still operate on a conventional basis without fully considering the aspects of 

sustainability and resource efficiency. 

This research aims to analyze the application of the circular economy concept in Goroho 

banana processing MSMEs in Manado City, with a case study of Kios Saraba Doa Ibu, one of the 

critical MSMEs in the North Manado region. The analysis will cover identifying resource and 

waste management practices, the potential for waste utilization, and developing more 

sustainable business models.   

 

LITERATURE REVIEW 

The circular economy is a system in which materials never become waste, and nature can 

regenerate itself. In a circular economic system, products and materials continuously circulate 

through various processes such as maintenance, reuse, repair, remanufacturing, recycling, and 

composting. The circular economy addresses climate change and other global challenges, such 

as the loss of biodiversity, waste problems, and pollution, by decoupling economic activity from 

the dependence on limited resources. In the current linear economic system, we take materials 

from the Earth, make products from them, and ultimately dispose of them as waste. In contrast, 

we prevent waste from the beginning in a circular economy. Figure 1 shows the 'Butterfly 

Diagram' that illustrates the continuous flow of materials in a circular economy. 

The diagram of the circular economic system, known as the Butterfly Diagram, illustrates 

the continuous flow of materials in the circular economy. There are two primary cycles - the 

technical cycle and the biological cycle. In the technical cycle, products and materials circulate 

through various processes such as reuse, repair, remanufacturing, and recycling. In the biological 

cycle, the nutrients from naturally biodegradable materials are returned to the Earth to 

regenerate nature (Ellen Macarthur Foundation, 2024). 
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Figure 1. Circular Economy Butterfly Diagram 

 
 

Ravikumar et al. (2024) cite the core ideas of Wiprächtiger et al. (2023), who state that the 

circular economy is becoming increasingly popular because it applies principles that are well-

established in industrial ecology, waste management, and systems thinking (Reike et al., 2018; 

Winans et al., 2017; Gertsakis & Lewis, 2003; Ghisellini et al., 2016). Specifically, the principles of 

the circular economy about closing material cycles by using waste materials from one product 

for another, minimizing material and energy consumption, and reducing waste during the 

product life cycle, shifting to renewable energy sources, and maximizing product lifespan, are 

deeply rooted in industrial ecology (Wiprächtiger et al., 2023; Saidani et al., 2020). 

The circular economy is also popular because it is accessible to practitioners and industry 

(Saidani et al., 2020; Lüdeke-Freund et al., 2018), can generate environmental and economic 

benefits by reducing the material intensity and waste associated with economic activities (World 

Economic Forum, 2024), and can generate social benefits such as increased employment, health 

benefits, and reduced exposure to pollution (Andooz et al., 2023). 

The acceptance of the circular economy by policymakers (European Commission, 2020; 

Geng et al., 2012) and industry has driven research on the identification and classification of 

indicators, for example, End-of-Life Recycling Rate, resource duration indicators (Saidani et al., 

2019; Moraga et al., 2019; Parchomenko et al., 2019; Padilla-Rivera et al., 2021; Galatti & 

Baruque-Ramos, 2022; Pitkänen et al., 2023; Luthin et al., 2023; Niero et al., 2021), to measure 

the material, environmental, and social benefits of the circular economy. Circular economy 

indicators provide objective measures, as well as rapid guidance and feedback (Alaerts et al., 

2019; Franklin-Johnson et al., 2016) to help stakeholders, such as policymakers, conservationists, 

technologists, and companies, align their conservation strategies, product design, government 

policies, and corporate performance with the principles of the circular economy. 

 

METHODS 

This research was conducted from August to September 2024 using a qualitative approach 

with a case study method. Qualitative research is research that intends to understand the 

phenomena of what is experienced by the research subjects, such as behavior, perceptions, 

motivations, actions, etc., holistically and using descriptions in the form of words and language in 

a specific natural context and by utilizing various natural methods (Moleong, 2014; Sugiyono, 

2015). The qualitative approach was chosen to obtain an in-depth understanding of how the 

circular economy concept is applied and interpreted by MSME actors in the context of the 

Goroho banana processing industry. The case study method was used to comprehensively 

analyze the application of the circular economy at Kios Saraba Doa Ibu in Manado City as a 

https://jurnal.unived.ac.id/index.php/er/index


ISSN: 2338-8412                                                                                  e-ISSN : 2716-4411 

2620 | Steefra D. Mangkay, Angel Helda Semuruk, Yuliana Mose, Ingrid Novelia R. Sembiring; 

Circular Economic Analysis Of ... 

representation of MSMEs in this industry.Knowing the application of the circular economy 

principles at the MSME level is expected to create added value, improve resource efficiency, and 

support business sustainability. Recent studies show that adopting circular economy practices in 

food MSMEs in developing countries still faces challenges, such as limited knowledge, 

infrastructure, and economic incentives. Here is the translation into academic English: 

 

Data Collection 

The research data was collected during August 2024. The research data was collected 

through three data collection techniques, namely: 

1. In-depth Interviews 

a. Interviews were conducted with the owner of Kios Saraba Doa Ibu to understand the 

perspectives, experiences, and practices of implementing the circular economy from the 

perspective of MSME actors. 

b. The interview questions covered the business background, production processes, waste 

management, challenges, and development potential related to the circular economy. 

 

2. Field Observations 

a. The researchers conducted direct observations at Kios Saraba Doa Ibu to see firsthand the 

processing, waste management, and other practices related to the circular economy. 

b. Field observations allowed the researchers to obtain additional data and verify interview 

information. 

 

3. Document Review 

a. The researchers reviewed relevant documents, such as government regulations, MSME 

development programs, and other initiatives supporting the circular economy's 

implementation. 

b. The document review was conducted to enrich the analysis of the context and policy 

framework that influences MSMEs in implementing the circular economy concept. 

 

Data Analysis 

The data analysis in this study uses a combination of three techniques, namely: 

1. Thematic Analysis 

a. Interview, observation, and document review data were analyzed inductively to identify 

patterns, themes, and meanings that emerged regarding applying the circular economy 

concept in the Goroho banana processing industry. 

b. This technique helps researchers explore in-depth the practices, challenges, and potential 

for implementing the circular economy experienced by MSMEs. 

 

2. Narrative Analysis 

a. The interview data with the owner of Kios Saraba Doa Ibu was analyzed using a narrative 

approach to understand how MSME actors interpret, narrate, and frame their experiences 

in implementing the circular economy concept. 

b. Narrative analysis can reveal the personal, contextual, and interpretative aspects of the 

phenomenon under study. 

 

3. Content Analysis 

a. All qualitative data, including interview transcripts, observation notes, and related 

documents, were systematically analyzed to identify the dominant or hidden concepts, 

ideas, and narratives related to implementing the circular economy. 

b. This technique can complement the understanding obtained from the thematic and 

narrative analyses. 
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Combining these three qualitative data analysis techniques allows researchers to 

understand the application of the circular economy concept in the Goroho banana processing 

industry at the MSME level. The results of the data analysis will produce wealthy and in-depth 

findings regarding the practices, challenges, and potential for implementing the circular 

economy in the specific context studied. 

RESULTS 

Profile of Kios Saraba Doa Ibu MSME 

Kios Saraba Doa Ibu is one of the Goroho banana processing MSMEs operating for 7 years 

in Sindulang I District, Manado City. Mrs. Anisa owns and manages this business, which produces 

various Goroho banana-based products such as banana chips, fried bananas, and other 

traditional snacks. With an average production of 80 kg of Goroho bananas per day, this MSME is 

one of the many key players in the banana processing industry in the North Manado region. 

Production Portfolio: 

- Banana chips 

- Fried banana products 

- Traditional local snacks 

Production Metrics: 

- Daily raw material input: 80 kg Goroho bananas 

- Daily product variety: 3-4 distinct product lines 

- Estimated monthly production volume: Approximately 2,400 kg 

 

Resource and Waste Management Practices 

Solid Waste Management (Banana Peels) 

One of the main issues Kios Saraba Doa Ibu faces is the handling of solid waste in the form 

of banana peels. Every day, this MSME generates around 20-25 kg of banana peels that have 

been discarded into the general waste. Meanwhile, Goroho banana peels have pectin and fiber 

content that has the potential to be processed into value-added products, such as raw materials 

for organic fertilizers or animal feed. The loss of economic potential from the disposal of banana 

peels is estimated to reach IDR 300,000 - IDR 400,000 per month. 

Quantitative Waste Profile: 

- Daily banana peel waste generation: 20-25 kg 

- Current disposal method: General waste stream 

- Potential value-added components: 

a) Pectin content 

b) Fiber composition 

c) Untapped biochemical potential 

Economic Impact of Waste Mismanagement: 

- Estimated monthly economic opportunity loss: IDR 300,000 - IDR 400,000 

- Primary value streams left unexplored: 

a) Organic fertilizer production 

b) Animal feed supplement 

c) Biochemical raw material 

 

Used Cooking Oil Management 

In addition to solid waste, Kios Saraba Doa Ibu faces challenges in managing used cooking 

oil. Currently, the MSME owner adds new cooking oil to the used oil that has been reused 

repeatedly. This practice poses a health risk to consumers and harms the environment due to 

https://jurnal.unived.ac.id/index.php/er/index
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improper disposal of used oil. This practice's estimated potential economic and environmental 

losses reach IDR 150,000 - IDR 200,000 per month. 

Current Operational Practice: 

- Repeated cooking oil reuse 

- Incremental addition of fresh oil to used oil 

- Lack of systematic oil replacement protocol 

Risk Assessment: 

- Health risks to consumers 

- Environmental contamination 

- Degradation of product quality 

Economic and Environmental Implications: 

- Estimated monthly economic and environmental losses: IDR 150,000 - IDR 200,000 

- Potential negative externalities: 

a) Reduced oil quality 

b) Increased health hazards 

c) Environmental degradation 

 

Analysis of the 7R Circular Economy 

The analysis of resource and waste management practices at Kios Saraba Doa Ibu through 

the 7R circular economy approach reveals several findings: 

1. Rethink 

a) Limited understanding of circular economy concepts 

b) Minimal awareness of waste valorization potential 

c) Need for strategic cognitive reframing 

2. Reduce 

a) Inefficient waste reduction strategies 

b) Continuous addition of fresh cooking oil 

c) Lack of systematic waste minimization approach 

3. Reuse 

a) Suboptimal utilization of banana peels 

b) Inefficient management of used cooking oil 

c) Missed opportunities for resource recovery 

4. Recycle 

a) Absence of structured recycling mechanisms 

b) No established pathways for waste transformation 

c) Limited technical capabilities for waste recycling 

5. Repair 

a) No systematic equipment maintenance practices 

b) Reactive rather than preventive maintenance approach 

c) Potential for increased operational efficiency through strategic maintenance 

6. Refurbish 

a) No initiatives for equipment restoration 

b) Limited investment in technological upgrades 

c) Missed opportunities for operational modernization 

7. Remanufacture 

a) Absence of product or component remanufacturing practices 

b) Linear production model predominates 

c) Potential for circular design transformation 

 

Key Findings Summary: 

a) Significant untapped economic potential in waste streams 
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b) Critical need for circular economy knowledge transfer 

c) Opportunities for technological and operational innovation 

d) Potential for substantial economic and environmental value creation 

 

DISCUSSION 

Circular Economy Implementation and Practical Implications 

The research findings reveal the strategic significance of Kios Saraba Doa Ibu in the 

context of MSME-level circular economy development. Compared to similar studies in the North 

Sulawesi coastal region, this enterprise demonstrates unique potential in Goroho banana waste 

management.  Based on the 7R analysis, there are several opportunities to improve the 

implementation of the circular economy at Kios Saraba Doa Ibu, namely: 

1. Banana Peel Waste Processing 

a) Production of bioenergy from banana peels (Chen et al., 2024) 

b) In the pharmaceutical sector to prevent chronic diseases and improve food quality 

(Hashim, Mehnaz, et al., 2024) 

c) Production of banana peel biochar, which is a solid carbon product produced through the 

process of pyrolysis (thermal decomposition under minimal or oxygen-free conditions) 

from banana peel waste (Mansoorsamaei, Zahra, et al., 2024). 

Conversion of 20-25 kg of banana peel waste daily potentially generates: 

a) Biochar: Estimated economic value of IDR 500,000 - IDR 750,000/month 

b) Organic fertilizer: Potential additional revenue of IDR 400,000 - IDR 600,000/month 

c) Pharmaceutical raw materials: The projected economic value of IDR 300,000 - IDR 

450,000/month 

2. Used Cooking Oil Management 

a) Production of washing soap (Soni, Himanshi et al., 2024) 

b) Development of more regular cooking oil replacement procedures 

c) Sustainable biodiesel production from used cooking oil using banana peel-Fe2O3/Fe2K6O5 

magnetic biochar catalysts (Mansoorsamaei, Zahra, et al., 2024) 

Recycling strategies for used cooking oil offer potential benefits: 

a) Soap production: Estimated revenue of IDR 250,000 - IDR 350,000/month 

b) Biodiesel: Potential economic value of IDR 200,000 - IDR 300,000/month 

3. Increasing the Knowledge Capacity of MSME Owners 

a) Education on the concept of the circular economy and its benefits 

b) Technical training on waste processing and resource management 

c) Assistance in designing circular technopreneur business models for the MSME level 

(Adiningrat et al., 2023) 

Comparative Analysis with Similar MSMEs: 

Unlike Adiningrat et al. (2023), which focused on theoretical aspects, this study provides a 

practical framework for circular economy implementation with direct empirical evidence from a 

business operator. 

Theoretical and Practical Implications: 

a) Developing an adaptive circular economy implementation model for small-scale MSMEs 

b) Demonstrating the potential for transforming waste into economic resources 

c) Providing an analytical framework that similar MSMEs can adapt 

Implementing these steps will help Kios Saraba Doa Ibu reduce waste, improve resource 

efficiency, and create additional economic value while supporting the government's program 

toward a more sustainable green economy. This study is the first to integrate circular economy 

approaches with waste management in goroho banana processing at Manado City urban, 

generating an innovative analytical framework for sustainable MSME development. 

https://jurnal.unived.ac.id/index.php/er/index
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CONCLUSION 

This research shows that applying the circular economy concept in Goroho banana 

processing MSMEs in Manado City, especially Kios Saraba Doa Ibu, still faces various challenges. 

The management practices of banana peel waste and used cooking oil have not been optimal, 

indicating a gap in implementing circular economy principles. However, there is great potential 

for waste utilization and the Development of value-added products that can support the 

transition towards more sustainable business practices. Strategic recommendations include 

increasing the capacity of MSME owners, investing in waste processing technology, and 

developing circular business models suitable for the local context. The results of this research 

are expected to provide an empirical basis for stakeholders in designing more effective 

mentoring programs and policies to support Goroho banana processing MSMEs in implementing 

the circular economy. 

 

LIMITATION 

The research was conducted exclusively within Manado City, explicitly focusing on Kios 

Saraba Doa Ibu, which limits the generalizability of findings to other regional or national MSME 

contexts in banana processing industries. The localized nature of the case study restricts the 

broader theoretical extrapolation of circular economy implementation strategies. The research 

predominantly employed qualitative case study methodology, which inherently limits statistical 

generalizability. While providing rich contextual insights, the approach may need to capture the 

full quantitative complexity of circular economy interventions in MSMEs. 
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