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The research evaluates the operational performance, challenges, and developmental 
potential of the TPS-3R waste management system in Tangkas Village, Bali, and 
introduces the SMART–C³ Model as a solution to improve sustainability and operational 
efficiency. Utilizing a qualitative descriptive methodology, the study gathered data 
through interviews with key stakeholders, including village officials, TPS-3R managers, 
sanitation workers, and community members, as well as field observations of waste 
management activities and document analysis. The results indicate that while the facility 
handles approximately 38–40 tons of waste monthly, its success is limited by inconsistent 
household segregation, high residual waste generation, infrastructure constraints, 
workforce shortages, and weak institutional enforcement. Public participation remains 
moderate, particularly regarding segregation and recycling efforts. Additionally, the study 
identifies that although the Organic Waste Recycling Center provides valuable secondary 
processing, it is not effectively integrated into the overall system. Differing from 
conventional TPS-3R practices, this study proposes the SMART–C³ Model, which 
incorporates smart monitoring, cluster-based processing, segregation-based collection, 
and community-focused behavioral change within a unified circular-economy 
framework. This scalable, community-driven approach enhances stakeholder 
participation and resource recovery while reducing reliance on landfills, offering a robust 
strategy for reaching zero-waste targets in rural and semi-urban regions. 

Contribution to Sustainable Development Goals (SDGs): 
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SDG 12: Responsible Consumption and Production 
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1. INTRODUCTION 

1.1. Research Background  

Waste management has become a critical environmental and 
socio-economic challenge, particularly in rapidly urbanizing 

regions such as Indonesia. In Tangkas Village, Bali, the TPS-3R 
(Reduce, Reuse, Recycle) system processes approximately 38–40 
tonnes of waste per month; however, its effectiveness remains 
constrained by low household waste segregation, high residual 
waste generation, limited infrastructure, workforce shortages, and 
weak institutional enforcement [1], [2]. These challenges reduce 
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resource recovery, increase dependence on landfills, and hinder 
the achievement of sustainable waste management goals. 

The challenges in Tangkas Village including low community 
participation, limited operational capacity, and weak stakeholder 
coordination—are common in developing regions. These issues 
demonstrate that infrastructure development alone is insufficient; 
effective waste management requires integrating community 
behavior, operational efficiency, and institutional support. 
Addressing inconsistent waste segregation and insufficient 
source-based recovery is essential to mitigating the growing 
volume of household waste [3], [4]. 

Transitioning from linear waste disposal to circular economy 
principles—emphasizing reduction, reuse, recycling, and 
resource recovery offers a sustainable solution to environmental 
and economic challenges. Supplementing these strategies with 
smart technologies can further enhance transparency and 
operational decision-making. Despite this potential, current 
research often isolates operational performance from community 
engagement. The SMART–C³ model addresses this 
fragmentation by integrating technological innovation, cluster-
based management, and behavioral transformation into a unified 
framework that bridges the gap between policy mandates and 
field-level operational realities [5], [6]. 

Global and regional studies consistently emphasize the 
importance of integrated waste management systems that 
combine technology, governance, and community engagement 
[7]. Research in Indonesia shows that circular economy 
implementation can improve resource utilization and 
environmental quality [7], while successful TPS-3R systems 
require strong institutional support and active community 
participation. Similar findings across Asia demonstrate that 
integrated approaches contribute significantly to waste reduction 
and sustainability outcomes [2]. 

In response to these challenges and research gaps, this study 
proposes the Smart Integrated TPS-3R Cluster Model (SMART–
C³), which combines smart monitoring technologies, cluster-
based waste processing, community behavioral transformation, 
and circular economy principles within a single framework. The 
model aims to improve resource recovery, strengthen stakeholder 
participation, enhance operational efficiency, and reduce landfill 
dependency, providing a scalable pathway toward sustainable and 
zero-waste communities. 

1.2. Literature Review 

Recent literature highlights community-based waste 
management, particularly TPS-3R facilities in Indonesia, as a 
strategy to reduce landfill dependency through local recycling 
and composting. These systems promote decentralized waste 
recovery. However, they frequently face hurdles such as mixed-
waste disposal, low participation, poor infrastructure, and rising 
waste volumes. While TPS-3R facilities support waste reduction, 
many underperform due to inconsistent segregation and 
operational constraints [8]. Similar challenges across other 
developing nations suggest that decentralized systems often 
struggle to achieve long-term efficiency and sustainability [9]. 

 Literature consistently identifies waste management as a 
multidimensional challenge that exceeds technical solutions 
alone. Research on Community-Based Waste Management 
highlights that active participation, environmental awareness, and 
social norms significantly influence segregation behavior [10], 
[11]. From an operational standpoint, insufficient infrastructure, 

limited technology, and workforce shortages drive inefficiencies 
and high residual waste [12]. Furthermore, Institutional Theory 
indicates that weak governance, fragmented stakeholder 
coordination, and poor policy enforcement undermine overall 
sustainability [13]. These barriers are observed similarly across 
other Asian contexts, including Vietnam and China [14], [15]. 

 Recent literature advocates for Circular Economy Theory 
to transform waste into a valuable resource. These approaches 
recycling, composting, and resource recovery mitigate 
environmental impacts while generating economic value [16]. In 
Indonesia, these principles have successfully improved 
composting efficiency and organic waste valorization [17]. 
Furthermore, technological innovations, including Internet of 
Things monitoring and data-driven systems, have enhanced 
operational efficiency, transparency, and decision-making in 
waste management [18], [19]. 

 Synthesizing these studies confirms that sustainable 
waste management requires an integrated framework combining 
community participation, technological innovation, resource 
recovery, and institutional support [9]. While research suggests 
that cluster-based and network-oriented approaches improve 
processing efficiency and optimize resource utilization, a critical 
gap remains. Existing studies often examine operational 
performance, community engagement, and circular economy 
principles as isolated components rather than integrated systems. 
There is limited research synthesizing smart monitoring, 
behavioral transformation, and cluster-based management within 
a unified TPS-3R framework, leaving the collective impact of 
these dimensions on waste recovery and landfill reduction 
insufficiently understood. 
 

Table 1. Study proposes the smart integrated TPS-3R cluster 
model (SMART–C³) 

Study Focus Key Findings Limitation 

TPS-3R 
Operational 
Performance 

TPS-3R reduces 
waste sent to 
landfills and 
supports recycling. 

Focuses primarily on 
operational 
indicators; limited 
social analysis. 

Community 
Participation 
in Waste 
Management 

Household 
awareness and 
participation 
influence 
segregation success. 

Limited integration 
with technological 
and institutional 
factors. 

Circular 
Economy 
Applications 

Resource recovery 
and waste 
valorization improve 
sustainability. 

Often lacks 
implementation 
mechanisms at the 
community level. 

Smart Waste 
Management 
Technologies 

IoT and monitoring 
systems improve 
efficiency and 
transparency. 

Technology-focused; 
limited behavioral 
and governance 
considerations. 

Cluster-
Based Waste 
Management 
Approaches 

Improve logistics, 
processing 
efficiency, and 
resource sharing. 

Rarely integrated 
with TPS-3R and 
circular economy 
systems. 

Present 
Study 
(SMART–C³ 
Model) 

Integrates smart 
monitoring, cluster-
based processing, 
behavioral 
transformation, 
institutional support, 
and circular 
economy principles. 

Addresses identified 
gaps through a 
unified framework. 
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To address this gap, this study proposes the Smart Integrated 
TPS-3R Cluster Model (Table 1), which unifies decentralized 
collection, cluster-based processing, smart monitoring, circular 
economy practices, and community behavioral transformation. 
By integrating these elements, the model aims to optimize 
resource recovery and operational efficiency, foster stakeholder 
participation, and provide a scalable path toward zero-waste 
communities. This approach offers a holistic framework that 
addresses the intersecting socio-cultural, technical, and economic 
challenges typical of rapidly urbanizing emerging economies 
[20]. 

1.3. Theoretical Framework 

This study is anchored in four complementary theoretical 
perspectives that collectively explain the development and 
implementation of the SMART–C³ (Smart Monitoring, Adaptive 
Resource Management, and Transformative Community 
Clusters) Model. 

First, Circular Economy Theory provides the overarching 
sustainability framework. It promotes the reduction of waste and 
the recovery of resources through reuse, recycling, composting, 
and valorisation processes, thereby minimising landfill 
dependency and creating economic value from waste streams. 
Within the SMART–C³ Model, circular economy principles 
guide the design of waste processing, resource recovery, compost 
production, and recycling activities. This framework transitions 
waste management from a linear disposal model toward a 
restorative system, emphasizing net environmental output over 
final discharge [21].  

Second, the Community-Based Waste Management 
(CBWM) framework emphasizes the importance of decentralized 
governance and active community participation in waste 
management systems. Previous studies demonstrate that 
community ownership and local engagement improve 
accountability, operational effectiveness, and long-term 
sustainability [9]. In this study, CBWM is reflected in the cluster-
based management approach and the W4C (Ways for Change) 
strategy, which encourages household participation and 
collective responsibility for waste segregation and resource 
recovery. 

Third, the study incorporates the Theory of Planned Behavior 
(TPB), which explains how attitudes, subjective norms, and 
perceived behavioral control influence individual behavior. The 
TPB provides the behavioral foundation of the SMART–C³ 
Model by supporting educational campaigns, incentive–penalty 
mechanisms, and awareness programs designed to improve 
household waste segregation and participation in recycling 
activities. Finally, the Social Practice Theory offers a lens to 
analyze how everyday routines and habits intersect with the 
introduced technological infrastructure to solidify long-term 
waste management practices [22]. By examining the material 
conditions and social rituals that dictate waste disposal, this 
perspective ensures that the model’s systemic changes are 
embedded in daily life rather than existing merely as external 
mandates [23].  

Finally, Institutional Theory emphasizes the role of 
governance structures, policies, regulations, and stakeholder 
coordination in shaping organizational behavior and system 
performance [24]. Strong institutional support ensures 
compliance, accountability, and effective coordination among 
local governments, TPS-3R operators, community groups, and 

other stakeholders. In this study, institutional mechanisms 
include policy enforcement, stakeholder collaboration, and the 
application of local regulations (awig-awig) to strengthen the 
implementation of waste management. 

These theories form the conceptual foundation of the 
SMART–C³ Model. Circular Economy Theory defines 
sustainability goals through resource recovery and waste 
reduction [25]. Community-Based Waste Management and the 
Theory of Planned Behavior explain how community 
engagement and behavioral shifts drive these outcomes [26], 
while Institutional Theory provides the governance mechanisms 
to enforce regulations and coordinate stakeholders [27]. 
Together, they create a comprehensive framework that integrates 
behavioral change, community participation, technology, and 
institutional support to enhance waste management performance 
and achieve zero-waste objectives. 
 

 
Fig. 1. Theoretical framework. 

 
Figure 1. illustrates the relationship among these theoretical 
foundations and demonstrates how each theory contributes to the 
SMART–C³ Model. Circular Economy Theory serves as the 
sustainability goal; TPB drives behavioral transformation; 
CBWM strengthens community participation and decentralized 
management; and Institutional Theory provides governance and 
enforcement mechanisms. These interconnected components 
collectively support smart monitoring, cluster-based processing, 
resource recovery, and sustainable waste management outcomes. 

1.4. Research Objective 

This study aimed to develop a smart, integrated TPS-3R cluster 
model to strengthen community-based waste management in 
Tangkas Village, Bali, by applying circular economy principles, 
smart monitoring, and institutional mechanisms toward zero-
waste outcomes. It specifically sought to evaluate current TPS-
3R practices and performance in terms of household waste 
segregation, processing activities, and community participation; 
to analyze behavioral, operational, and institutional challenges 
affecting system effectiveness; to examine the role of TPS-3R 
units and the Organic Waste Recycling Center (Organic Fertilizer 
Factory) in supporting resource recovery and reducing landfill 
use; and to propose a smart integrated TPS-3R cluster model that 
enhances community-based management in Tangkas Village, 
Bali, Indonesia. 
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2. MATERIALS AND METHODS 

This study employed a qualitative descriptive research design to 
examine the operational, behavioral, and institutional dynamics 
of the TPS-3R waste management system in Tangkas Village, 
Bali. This approach provided an in-depth understanding of 
stakeholder experiences, waste management practices, and 
contextual challenges within a community-based waste 
management setting. 

2.1. Research Participants and Sampling 

Participants were selected using purposive sampling to include 25 
individuals with direct experience of the TPS-3R system, 
including representatives from the Darma Winangun Community 
Self-Help Group, facility managers, waste workers, village 
officials, and community members. Inclusion required active 
involvement in or knowledge of waste management in Tangkas 
Village, ensuring rich, multi-perspective data. Semi-structured 
interviews and participatory observations were integrated to 
triangulate stakeholder dynamics and evaluate operational 
efficiency [28], [29]. The assessment also addressed common 
barriers, such as the persistence of unsegregated waste at the 
source and limited operational funding. 

2.2. Research Instruments and Data Collection 

Data were collected using two primary instruments: a semi-
structured interview guide and an observation checklist. The 
semi-structured interview guide explored participants' 
experiences regarding waste segregation, operational challenges, 
community participation, institutional support, and improvement 
opportunities for the TPS-3R system. An observation checklist 
systematically evaluated the facility’s infrastructure, sorting 
equipment, and workflow. Furthermore, evaluating site-specific 
logistics helped identify bottlenecks in the waste value chain, 
complementing the qualitative interview insights [30]. To ensure 
credibility, the research employed source triangulation by cross-
referencing interview data, field observations, and policy 
documentation. 
 Field observations were conducted through ocular site visits 
at the TPS-3R facility, waste collection points, and surrounding 
service areas. An observation checklist was used to systematically 
assess waste segregation practices, collection procedures, 
processing activities, facility conditions, equipment utilization, 
workforce activities, and community participation. These 
observations enabled the researcher to document actual practices 
and identify gaps between intended and implemented waste 
management processes. 

2.3. Data Analysis Procedure 

Data were analyzed using thematic analysis. Interview transcripts 
and field observation notes were reviewed and organized to 
identify recurring patterns and significant issues. The analysis 
followed four stages: (1) data familiarization through repeated 
reading of interview transcripts and observation records; (2) open 
coding to identify key concepts and issues; (3) categorization of 
codes into broader themes related to behavioral, operational, and 
institutional dimensions; and (4) interpretation of themes to 
explain system performance and inform the development of the 
SMART–C³ Model. 

2.4. Validity and Trustworthiness 

To enhance the credibility and trustworthiness of the findings, 
methodological triangulation was employed by comparing 
interview responses with field observation results. Data source 
triangulation was also conducted by gathering information from 
different stakeholder groups, including TPS-3R managers, 
workers, village officials, and community members. Member 
checking was undertaken when necessary to verify the accuracy 
of participants' responses and interpretations. 

2.5. Ethical Considerations 

The study adhered to ethical research principles. Participants 
were informed of the purpose of the study and their voluntary 
participation prior to data collection. Informed consent was 
obtained from all participants, and confidentiality was maintained 
by anonymizing personal identifiers in interview transcripts and 
research reports. All collected information was used solely for 
academic purposes. 

3. RESULT AND DISCUSSION 

3.1. Results 

The findings reveal that the effectiveness of the TPS-3R system 
in Tangkas Village is constrained by interconnected behavioral, 
operational, and institutional factors rather than by infrastructure 
limitations alone. Although the facility processes approximately 
38–40 tons of waste monthly, low household waste segregation, 
limited participation, and governance challenges reduce overall 
system efficiency and resource recovery. 
 Behavioral compliance remains low because waste 
segregation is not yet a social norm. Following the Theory of 
Planned Behavior, households participate more when they 
perceive clear benefits, social expectations, and institutional 
support. In Tangkas Village, however, the convenience of 
disposing of mixed waste outweighs segregation efforts due to a 
lack of consistent incentives, penalties, and monitoring. Similar 
to other Indonesian TPS-3R systems, where participation depends 
on continuous reinforcement, Tangkas Village currently lacks the 
waste banks and incentive schemes found in more successful 
models, which weakens behavioral compliance. 
 Institutional challenges further explain the persistently low 
participation. Despite existing organizational structures, 
governance remains weak. Institutional Theory suggests that 
formal rules only influence behavior when supported by 
enforcement, accountability, and stakeholder coordination [31]. 
In Tangkas Village, regulations and customary laws are 
underutilized, failing to drive compliance. This contrasts with 
successful programs in other parts of Bali and Indonesia, where 
community leadership actively enforces local rules. 
Consequently, the institutional presence in Tangkas Village 
remains more structural than operational. 
 Bali’s cultural context, characterized by strong social 
networks and customary governance, offers significant potential 
for waste management. Despite a history of supporting 
environmental initiatives, these social structures remain 
underutilized. Leveraging traditional institutions such as banjar 
organizations and customary leaders could strengthen social 
norms and collective responsibility for waste segregation, leading 
to improved compliance and community ownership. 
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 Similarly, operational challenges are linked to upstream 
behavioral and institutional issues. The need for extensive 
secondary sorting demonstrates that inefficiencies originate not 
only within the facility but also at the household level. As a result, 
workers spend considerable time separating mixed waste rather 
than focusing on resource recovery activities. This finding is 
consistent with studies of TPS-3R facilities in Indonesia, where 
poor source segregation frequently reduces processing efficiency 
and increases operational costs [13]. The high proportion of 
organic waste, however, presents significant opportunities for 
composting, organic fertilizer production, and other circular 
economy initiatives if supported by stronger segregation practices 
and processing capacity. 
 Comparatively, international circular economy models 
emphasise the integration of behavioural, technological, and 
institutional components. Unlike Tangkas Village’s manual, 
informal TPS-3R system, countries such as Japan, Singapore, 
South Korea, and parts of Europe achieve high efficiency through 
strict regulations, strong social norms, and digital monitoring 
systems [32], [33]. The proposed SMART–C³ Model bridges this 
gap by integrating smart monitoring, cluster-based processing, 
behavioral transformation, and institutional strengthening into a 
unified framework. 
 The Organic Waste Recycling Center enhances integrated 
waste governance by functioning as a secondary processing hub. 
Unlike conventional TPS-3R systems primarily focused on 
collection and sorting, this center transforms waste into value-
added products such as compost and liquid fertilizer. This 
network-based strategy reflects circular economy models in 
various Asian countries that connect decentralized collection to 
centralized processing facilities [34]. However, its effectiveness 
depends on input quality and stakeholder coordination. 
Therefore, strengthening linkages between households, TPS-3R 
facilities, and recycling centers is essential to maximize resource 
recovery and reduce landfill dependency. 
 Overall, the findings demonstrate that sustainable waste 
management requires more than operational improvements. 
Effective waste governance depends on the interaction of 
behavioral compliance, institutional capacity, cultural support 
systems, and technological innovation. The SMART–C³ Model 
responds to these challenges by integrating community 
participation, smart monitoring, cluster-based management, and 
circular economy principles into a comprehensive framework for 
achieving long-term waste sustainability and zero-waste 
outcomes.  

3.2. Discussion  

Based on the findings, this study proposes the SMART–C³ Model 
(Smart Monitoring, Adaptive Resource Management, and 
Transformative Community Clusters) as an integrated framework 
for addressing the behavioral, operational, and institutional 
challenges affecting the TPS-3R system in Tangkas Village. The 
model combines five SMART components—Segregation-Based 
Collection, Smart Monitoring, Adaptive Cluster Management, 
Resource Recovery, and Technology Integration with three 
supporting C³ pillars: Community Participation (W4C 
Approach), Circular Economy Practices, and Cluster-Based 
Processing Systems. 
 The SMART–C³ Model differs from conventional TPS-3R 
systems, which generally focus only on facility-based processing. 
This model integrates behavioral strategies, smart monitoring, 

cluster-based governance, and circular economy principles into a 
unified framework. Moreover, it connects households, TPS-3R 
units, secondary processing facilities, government, and the 
community to create a closed-loop waste management system. By 
combining technological innovation with social dynamics, this 
framework positions community participation as the foundation 
for sustainable systemic change [35].   
 The model addresses key study findings through five 
integrated components. Segregation-Based Collection improves 
input quality via source separation, while Smart Monitoring 
enhances transparency and efficiency through real-time tracking. 
Adaptive Cluster Management optimises logistics by organising 
manageable service areas. Resource Recovery converts waste 
into compost, recyclables, and fertilizers, supported by 
Technology Integration for data-driven planning. Finally, the C³ 
pillars strengthen the framework by fostering community 
engagement, formalizing local waste regulations, and optimizing 
institutional capacity [36], [37]. 
 The C³ pillars strengthen the sustainability of the model. 
Community Participation, operationalized through the Ways for 
Change approach, promotes behavioral transformation through 
education, incentives, community engagement, and social 
accountability. Circular Economy Practices ensure that waste is 
continuously recovered, reused, recycled, and valorized [38]. 
Cluster-Based Processing Systems improve efficiency by 
connecting decentralized collection units with centralized 
processing facilities and secondary recycling centers [39]. 
 

 
Fig. 2. SMART–C³ model. 
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Figure 2. SMART–C³ Model: An Integrated Framework 
Showing Waste Flow, Stakeholder Interactions, Smart 
Monitoring Technologies, Resource Recovery Processes, and 
Circular Economy Pathways for Community-Based Waste 
Management in Tangkas Village, Bali. 

The SMART-C³ Model was validated through consultations 
with TPS-3R managers, KSM representatives, waste workers, 
village officials, and community members. Participants agreed 
that integrating smart monitoring, cluster-based management, and 
community participation addresses existing system limitations. 
Stakeholders also identified the link to the Organic Waste 
Recycling Center as a practical way to improve resource recovery 
and reduce waste. Furthermore, IoT sensors and data analytics 
offer the infrastructure needed to optimize collection routes and 
monitor bin levels, reducing costs and increasing service 
accountability [40]. A feasibility assessment suggests that the 
model can be implemented gradually, as Tangkas Village already 
has partial foundations in place, such as household segregation, 
community education, cluster-based collection, and secondary-
processing partnerships. The proposed model leverages these 
existing elements rather than requiring a completely new system. 
While a full-scale pilot was beyond this study's scope, a 
conceptual simulation indicates that improved segregation, 
stronger stakeholder coordination, and better processing 
integration could substantially increase resource recovery and 
reduce residual waste. 

Figure 2 illustrates the operational flow of the SMART–C³ 
Model. The figure demonstrates how waste moves from 
households through source segregation, cluster-based collection 
systems, TPS-3R processing units, and secondary recycling 
facilities before being transformed into valuable outputs such as 
compost, recyclables, liquid fertilizers, and other bio-based 
products. It also outlines stakeholder interactions among 
households, community organizations, TPS-3R operators, village 
governments, recycling centers, and private-sector partners. 
Smart monitoring technologies are embedded throughout the 
system to facilitate waste tracking, performance monitoring, 
reporting, and data-driven decision-making. This integrated flow 
highlights the model's ability to connect technological, 
behavioral, operational, and institutional dimensions within a 
unified circular economy framework. 
 Overall, the SMART–C³ Model demonstrates that sustainable 
waste management requires more than infrastructure and waste-
processing facilities. Effective waste governance depends on the 
integration of community participation, technological innovation, 
institutional coordination, and circular economy principles. By 
linking upstream and downstream waste management processes, 
the model provides a scalable and context-specific framework for 
achieving zero-waste outcomes in rural and semi-urban 
communities. 

4. CONCLUSION 

Despite its progress in local waste processing and resource 
recovery, the TPS-3R framework in Tangkas Village is hindered 
by behavioral, operational, and institutional challenges, notably 
inconsistent waste segregation, insufficient infrastructure, and 
weak stakeholder coordination. 
 While TPS-3R units and the Organic Waste Recycling Center 
are vital for circular economy initiatives, their impact is often 
limited by fragmented integration and inconsistent community 

participation. This highlights the need for a holistic framework 
that integrates community behavior, operations, technology, and 
institutional support. 
 Theoretically, this study advances the field by introducing the 
SMART–C³ Model, which enhances the TPS-3R framework 
through the integration of smart monitoring, cluster-based 
management, behavioral change strategies, and circular economy 
principles. From a practical standpoint, the model cultivates 
synergy among households, TPS-3R facilities, secondary 
processing centers, and local institutions, effectively driving 
operational efficiency. 
 In terms of policy, there is a necessity for enhanced waste 
segregation mandates, consistent community outreach, incentive-
based penalty structures, and digital monitoring capabilities. Due 
to the study’s qualitative design and limited scope, subsequent 
research ought to focus on quantitatively validating the SMART–
C³ Model, performing comparative regional studies, and 
examining the implementation of cutting-edge digital tools, such 
as AI-powered analytics and IoT, to maximize waste management 
effectiveness. 
 
REFERENCE 
 
[1] L. Salsabila, K. T. Lodan, and E. Khairina, “Public 

Engagement Impact on Sustainable Waste Management 
in Indonesia: Examining Public Behavior,” Jurnal 
Administrasi Publik Public Administration Journal, vol. 
13, no. 2, pp. 158–178, Dec. 2023, doi: 
10.31289/jap.v13i2.10391.        

[2] F. Alyka and G. S. B. Andari, “Analysis of the 
Operational Performance of TPS 3R and its Development 
Potential Towards Indonesia’s Zero Waste 2050 Target,” 
Journal of Social Research, vol. 4, no. 7, pp. 1495–1503, 
Jun. 2025, doi: 10.55324/josr.v4i7.2630.        

[3] N. P. A. P. Dewi, I. A. G. B. Madrini, and I. W. Tika, 
“Efektivitas Sistem Pengelolaan Sampah Berbasis 
Masyarakat (Studi Kasus: Desa Sanur Kaja Kota 
Denpasar),”Jurnal BETA (Biosistem dan Teknik 
Pertanian), vol. 9, no. 2, pp. 280–280, Sep. 2021, doi: 
10.24843/jbeta.2021.v09.i02.p15.        

[4] S. Syamsari, M. Ramaditya, A. Muditomo, N. Nasrullah, 
and H. Hasbullah, “Analysis of community participation 
in waste management that supports the agricultural sector 
in Takalar,” International Journal of Research in 
Business and Social Science (2147-4478), vol. 12, no. 3, 
pp. 525–529, May 2023, doi: 10.20525/ijrbs.v12i3.2559.        

[5]  D. Kartika, J. R. Rajagukguk, F. F. Sidiq, and K. S. 
Wydya, “Evaluation of the Implementation of Urban 
Waste Management Technology Policy : Study Area in 
Depok City,” Jurnal Ilmu Pemerintahan Kajian Ilmu 
Pemerintahan dan Politik Daerah, vol. 11, no. 1, pp. 51–
62, Jan. 2026, doi: 10.24905/jip.11.1.2026.51-62.        

[6] H. H. Setiawan, R. A. Aldyan, S. Khoiriyah, C. T. 
Handoko, W. Aribowo, and A. Hidayat, “Community-
Based Approaches to Sustainable Municipal Waste 
Management in Indonesia,” in  CABI eBooks, 2025, pp. 
97–110. doi: 10.1079/9781836990666.0007.        

[7] E. A. Wikurendra, A. Csonka, I. Nagy, and G. Nurika, 
“Urbanization and Benefit of Integration Circular 
Economy into Waste Management in Indonesia: A 
Review,” Circular Economy and Sustainability, vol. 4, 
no. 2, pp. 1219–1248, Feb. 2024, doi: 10.1007/s43615-
024-00346-w.        

[8] B. Rahardyan, “Evaluation of TPS3R performance in 
Indonesia,” in  IOP Conf. Ser.: Earth Environ. Sci. , 2021, 
pp. 12045–12045. doi: 10.1088/1755-
1315/623/1/012045.        



R. A. LORESTO /ASIAN JOURNAL OF APPLIED RESEARCH FOR COMMUNITY DEVELOPMENT AND EMPOWERMENT. VOL 10 (2026), NO.2 

https://doi.org/10.29165/ajarcde.v10i2.1066  Loresto et al 421

[9] S. Kaza, L. Yao, P. Bhada‐Tata, F. V. Woerden, and D. 
Levine,  What a Waste 2.0: A Global Snapshot of Solid 
Waste Management to 2050. 2018. doi: 10.1596/978-1-
4648-1329-0.        

[10] N. Kalra, “Social norms and behavioral change in waste 
management systems,” Resources, Conservation and 
Recycling, vol. 161, p. 104914, 2020.        

[11] N. Wati, “Behavioral factors influencing waste 
segregation practices,” Environmental Science and 
Pollution Research, vol. 28, pp. 12345–12356, 2021.        

[12] W. S. Royhan, K. E. Sari, C. Meidiana, H. Ismail, and M. 
Aledeh, “Measurement of Performance Community-
Based Waste Treatment Facility (TPS 3R Saling Asih) 
Bandung City,” Regional and Rural Studies, vol. 1, no. 2, 
pp. 88–96, Dec. 2023, doi: 10.21776/rrs.v1i2.20.        

[13] S. A. Saleh and M. R. Sururi, “Determination of Critical 
Indicators for Community-Based TPS 3R 
Performance,”Jurnal Presipitasi Media Komunikasi dan 
Pengembangan Teknik Lingkungan, vol. 21, no. 2, pp. 
622–637, Jun. 2024, doi: 10.14710/presipitasi.v21i2.622-
637.        

[14] L. Zhang, “Waste management systems and circular 
economy practices in China,” Resources, Conservation 
and Recycling, vol. 164, pp. 105189–105189, 2021.        

[15] T. Nguyen, “Waste management challenges and solutions 
in Vietnam,” Environmental Monitoring and Assessment, 
vol. 192, no. 10, pp. 1–12, 2020.        

[16] F. Hadinata, “Organic waste valorization through 
composting in Indonesia,” Journal of Material Cycles 
and Waste Management, vol. 24, no. 3, pp. 1123–1135, 
2022.        

[17] N. I. A. Aziz, “Organic waste recycling and sustainable 
agriculture in Malaysia,” Waste Management, vol. 120, 
pp. 654–662, 2021.        

[18] J. Kim, “Smart waste management systems using IoT 
technologies in South Korea,” Sustainability, vol. 12, no. 
10, pp. 4205–4205, 2020, doi: 10.3390/su12104205.        

[19] M. Noman, “Smart waste monitoring systems and data-
driven decision making,” Journal of Cleaner Production, 
vol. 345, p. 131163, 2022.        

[20] M. B. Pereira, R. G. G. Caiado, O. L. G. Quelhas, G. B. 
A. Lima, W. L. Filho, and I. T. R. Yparraguirre, “A 
framework for sustainable and integrated municipal solid 
waste management: Barriers and critical factors to 
developing countries,” Journal of Cleaner Production, 
vol. 312, pp. 127516–127516, May 2021, doi: 
10.1016/j.jclepro.2021.127516.        

[21] F. M. Tsai, T. Bui, M. Tseng, M. K. Lim, and J. Hu, 
“Municipal solid waste management in a circular 
economy: A data-driven bibliometric analysis,” Journal 
of Cleaner Production, vol. 275, pp. 124132–124132, 
Sep. 2020, doi: 10.1016/j.jclepro.2020.124132.        

[22] M. A. Dada, A. Obaigbena, M. T. Majemite, J. S. Oliha, 
and P. W. Biu, “Innovative approaches to waste resource 
management: implications for environmental 
sustainability and policy,” Engineering Science & 
Technology Journal, vol. 5, no. 1, pp. 115–127, Jan. 
2024, doi: 10.51594/estj.v5i1.731.        

[23] C. L. Dinh, T. Fujiwara, S. T. P. Phu, and Habuer, 
“Understanding driving forces of food waste separation 
intention to enhance regional and local solid waste 
planning: application of PLS-SEM and multi-group 
analysis,” Environmental Science and Pollution 
Research, vol. 31, no. 38, pp. 50654–50669, Aug. 2024, 
doi: 10.1007/s11356-024-34485-2.        

[24] D. C. North,  Institutions, Institutional Change and 
Economic Performance. Cambridge University Press, 
1990. doi: 10.1017/cbo9780511808678.        

[25] R. Krishnan, R. Agarwal, C. Bajada, and A. Kaur, 
“Redesigning a food supply chain for environmental 

sustainability – An analysis of resource use and 
recovery,” Journal of Cleaner Production, vol. 242, pp. 
118374–118374, Sep. 2019, doi: 
10.1016/j.jclepro.2019.118374.        

[26] A. N. Santoso and F. Farizal, “Community Participation 
in Household Waste Management: An Exploratory Study 
in Indonesia,” E3S Web of Conferences, vol. 125, pp. 
7013–7013, Jan. 2019, doi: 
10.1051/e3sconf/201912507013.        

[27] M. A. Delmas and M. W. Toffel, “Stakeholders and 
environmental management practices: an institutional 
framework,”  Business Strategy and the Environment, 
vol. 13, no. 4, pp. 209–222, Jul. 2004, doi: 
10.1002/bse.409.        

[28] A. Hermansyah, U. Albab, Z. Fatah, and I. D. 
Pramudiana, “Evaluasi Kebijakan Pengelolaan Sampah 
Berbasis Masyarakat di Gresik Sebagai Upaya Menuju 
Kabupaten Hijau,”  Mandub Jurnal Politik Sosial Hukum 
dan Humaniora, vol. 3, no. 2, pp. 262–280, Jun. 2025, 
doi: 10.59059/mandub.v3i2.2588.        

[29] I. Mukhlis, S. Fauzan, F. Rahmawati, S. de Silva, and I. 
S. Melati, “Stakeholder dynamics and sustainable waste 
management in peri-urban settings: a case study of actor 
interactions in Indonesia,” Frontiers in Sustainable 
Cities, vol. 7, Mar. 2025, doi: 
10.3389/frsc.2025.1509601.        

[30] Y. A. Fatimah, K. Govindan, R. Murniningsih, and A. 
Setiawan, “Industry 4.0-based sustainable circular 
economy approach for smart waste management system 
to achieve sustainable development goals: A case study 
of Indonesia,” University of Southern Denmark Research 
Portal (University of Southern Denmark), vol. 269, pp. 
122263–122263, May 2020, doi: 
10.1016/j.jclepro.2020.122263.        

[31] M. Latip, I. Sharkawi, Z. Mohamed, and N. Kasron, “The 
Impact of External Stakeholders’ Pressures on the 
Intention to Adopt Environmental Management Practices 
and the Moderating Effects of Firm Size,” Journal of 
Small Business Strategy, vol. 32, no. 3, Jun. 2022, doi: 
10.53703/001c.35342.        

[32] D. Knickmeyer, “Social factors influencing household 
waste separation: A literature review on good practices to 
improve the recycling performance of urban areas,” 
Journal of Cleaner Production, vol. 245. Elsevier BV, pp. 
118605–118605, Oct. 15, 2019. doi: 
10.1016/j.jclepro.2019.118605.        

[33] R. Rijayanti, T. T. Thuy, and Q. Ou, “Community 
Participation in Waste Management in Changwon City, 
South Korea,” Journal of Community Based 
Environmental Engineering and Management, vol. 4, no. 
1, pp. 37–44, Mar. 2020, doi: 
10.23969/jcbeem.v4i1.2336.        

[34] S. A. Khan, I. R. A. Shamsi, S. Iqbal, and A. A. Sheikh, 
“Circular Economy and Technological Innovation 
Practices in Asia,” 2026, pp. 145–155. doi: 
10.1201/9781003611905-13.        

[35] S. Suhardono, C. Lee, T. T. T. Phan, and I. W. K. 
Suryawan, “Resident action in smart waste management 
during landfill disclosure transition: Insights from 
Yogyakarta’s smart city initiatives,” Cleaner Production 
Letters, vol. 8, pp. 100093–100093, Jan. 2025, doi: 
10.1016/j.clpl.2025.100093.        

[36] D. R. Baharintasari, T. Utami, and C. T. Handoko, 
“TPS3R Mojo Makmur Waste Processing Facility in 
Sustainable Waste Management,”Jurnal Kesehatan 
Lingkungan; Jurnal dan Aplikasi Teknik Kesehatan 
Lingkungan, vol. 23, no. 1, pp. 35–46, Jan. 2026, doi: 
10.31964/jkl.v23i1.1112.        

[37] D. Ramdani, A. J. Simamora, A. Mareta, and W. 
Yudhanto, “Strategi Penguatan Kelembagaan dalam 



R. A. LORESTO /ASIAN JOURNAL OF APPLIED RESEARCH FOR COMMUNITY DEVELOPMENT AND EMPOWERMENT. VOL 10 (2026), NO.2 
  

Loresto et al.  https://doi.org/10.29165/ajarcde.v10i2.1066 422

Implementasi Zero Waste TPS 3R di Kawasan Desa 
Bandongan,” INCOME Indonesian Journal of 
Community Service and Engagement, vol. 4, no. 3, pp. 
261–274, Sep. 2025, doi: 10.56855/income.v4i3.1439.        

[38] M. B. Amin, M. Asaduzzaman, G. C. Debnath, Md. A. 
Rahaman, and J. Oláh, “Effects of circular economy 
practices on sustainable firm performance of green 
garments,”  Oeconomia Copernicana, vol. 15, no. 2, pp. 
637–682, Jun. 2024, doi: 10.24136/oc.2795.        

[39] K. Özdenkçi et al., “A novel biorefinery integration 
concept for lignocellulosic biomass,” Energy Conversion 
and Management, vol. 149, pp. 974–987, Apr. 2017, doi: 
10.1016/j.enconman.2017.04.034.        

[40] I. Hossain, A. K. M. M. Haque, and S. M. A. Ullah, 
“Assessing sustainable waste management practices in 
Rajshahi City Corporation: an analysis for local 
government enhancement using IoT, AI, and Android 
technology,” Environmental Science and Pollution 
Research, vol. 32, no. 32, pp. 19503–19521, Apr. 2024, 
doi: 10.1007/s11356-024-33171-7. 

 
 


