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Abstract
Introduction: Research on solid waste in Indonesia remains relatively fragmented, 
with many studies still focusing on the development of solid waste management 
in urban areas. This study seeks to address the information gap by reviewing the 
development of solid waste management in Indonesia. Discussion: This systematic 
review was conducted through literature searches in Scopus, PubMed, and Google 
Scholar, selecting 38 articles that specifically examined solid waste in Indonesia in 
terms of its generation, characteristics, management, and regulatory frameworks. 
Collective evidence showed that household waste generation in Indonesia is 
strongly influenced by various factors such as income level, residential location, 
season, and public awareness of waste management. Waste banks and the 3R 
approach are the main pillars of community-based strategies, with composting 
applied to organic waste. Waste processing facilities play a supporting role within 
the community, such as WTE and incineration. Landfills remain necessary as a final 
solution for residual waste that cannot be further processed. Law No. 18 of 2008 
on Waste Management serves as the primary regulatory framework in Indonesia. 
This law shifts the traditional paradigm of "collect-transport-dispose" toward a 
more sustainable approach through the 3R principles. Conclusion: Solid waste 
generation in Indonesia is determined by socio-economic factors, urbanization, 
and consumption patterns. Management strategies emphasize community-based 
approaches such as waste banks, composting, and the 3R principle, supported 
by small-scale processing facilities, while landfills remain necessary for residual 
waste. The Law on Waste Management requires revision to align with current 
developments and emerging challenges in solid waste management.
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INTRODUCTION

In numerous urban areas, particularly in 
developing nations, insufficient solid waste management 
systems create significant threats to public health, 
the environment, livelihoods, and natural resource 
preservation. The decades-long accumulation of 
unmanaged and improperly disposed waste due to 
economic growth demands urgent and comprehensive 
intervention across all societal levels (1). Indonesia’s 
Coordinating Minister for Maritime Affairs and Investment 
has emphasized that solid waste management is 
an increasingly important component of the national 

development agenda (2). Comprehensive solid waste 
collection is a target in the national medium-term 
development plan, and it is becoming even more critical 
with the continued growth of Indonesia’s urban population 
(3). More than half of Indonesia’s population now lives in 
urban areas. Meanwhile, cities generate approximately 
105,000 tons of waste per day, a figure projected to 
increase to 150,000 tons per day by 2025. However, 40 
percent of the 142 million urban residents in Indonesia 
still lack access to basic waste collection services (4).

Uncollected waste constitutes a major source of 
pollution and poses significant health risks to communities 

Cite this as : 
Fasya AHZ, Ibad M, Muna KUNE, Pratiwi SF, Arum SAS. A Systematic Review of Solid Waste Management in Indonesia: Generation, 
Characteristics, Treatment, and Regulation. Jurnal Kesehatan Lingkungan. 2025;17(4):333-342. https://doi.org/10.20473/jkl.v17i4.2025.333-342

This is an open-access article distributed under  
CC BY NC–SA 4.0 license.

©2025 Jurnal Kesehatan Lingkungan all right reserved. 



Jurnal Kesehatan Lingkungan/10.20473/jkl.v17i4.2025.333-342 Vol. 17 No.4 October 2025 (333-342)

334

in various regions (5). Open dumping remains the most 
common practice of solid waste disposal in Indonesia 
(6). The impact of uncollected waste is most evident 
along rivers, which have been declared as national 
strategic areas (7). Solid waste management is essential 
for the well-being of Indonesia’s rapidly growing urban 
population and for the national economy, including the 
tourism sector. As Indonesia is one of the world’s largest 
contributors to marine debris, improving solid waste 
management in coastal and riverine cities is increasingly 
vital to address marine pollution (2).

This systematic review is presented to address 
the gap in solid waste research in Indonesia, which 
remains relatively fragmented. Most existing studies 
tend to focus on specific regions and highlight only 
particular aspects, such as waste generation, waste 
characteristics, household waste management practices, 
or regulatory frameworks (8–12). Although some studies 
have reported the progress of waste management 
over the past three years, they did not provide detailed 
insights into the characteristics, management practices, 
or government regulations related to solid waste (13). To 
date, no comprehensive study has integrated the four 
key aspects—generation, characteristics, treatment, 
and regulation—into a single national-level review to 
provide a holistic overview of solid waste management 
in Indonesia. In addition, this review also explores the 
timeline of waste management regulations in Indonesia, 
several programs to address solid waste problems, 
and the achievement of national waste management 
targets.

Therefore, there is a need for comprehensive 
research that reviews the development of solid waste 
management in Indonesia, enriched with supporting 
data from various sectors, to present a comprehensive 
view of the current situation. This study seeks to address 
the information gap and to inform the formulation of more 
effective solid waste regulations in Indonesia.

DISCUSSION 

Research Methods for Systematic Review 
This study followed the Preferred Reporting Items 

for Systematic Reviews and Meta-Analyses (PRISMA) 
guidelines (14) to conduct a systematic review. PRISMA 
provides a standardized methodology that contributes 
to the quality of the revision and replication process. In 

general, the PRISMA method consists of several steps: 
a) determining eligibility criteria; b) identifying sources of 
information; c) conducting data collection process; and 
d) selecting relevant data items.

Research Eligibility Criteria
Studies were selected according to specific 

inclusion and exclusion criteria as follows: a) all original 
research articles written in English; b) studies focusing 
on solid waste generation or trends, characteristics, 
management or treatment, and regulations in Indonesia, 
specifically municipal, household, or domestic solid 
waste; c) research employing quantitative, qualitative, 
or mixed-methods approaches; d) articles published 
between January 2015 and June 2025; e) full text and 
open-access availability. Studies were excluded if: a) 
they are duplicates (i.e., articles collected from three 
different electronic databases); and b) they were not 
primary research articles such as literature reviews, 
systematic reviews, and meta-analyses. 

Resources and Study Selection
The literature search were carried out across 

three major online databases with large academic 
repositories, namely SCOPUS, PubMed, and Google 
Scholar. Articles that were not fully accessible were 
excluded from this study. The search covered all 
literature published between 2015 and 2025. The final 
selection and eligibility criteria are illustrated in Figure 
1. Study selection was conducted in three stages. First, 
advanced search queries were formulated based on 
the study’s focus on solid waste in Indonesia, including 
aspects of generation, characteristics, management, 
and regulation. The search keywords entered were 
(“Domestic” OR “Municipal” OR “Household”) AND 
“Solid” AND “Waste” AND (“Generation” OR “Trend” OR 
“Characteristic” OR “Treatment” OR “Management” OR 
“Regulation”) AND “Indonesia”. The search included 
articles published between 2015 and 2025. These 
keywords must appear in the title, abstract, and keywords 
of the articles. The step-by-step keyword search process 
is presented in Table 1. Second, titles, abstracts, and 
keywords were reviewed based on the eligibility criteria 
to ensure relevance to the research topic. Third, all 
articles that passed initial screening underwent a full-text 
assessment. All assessments were conducted by more 
than one reviewer.
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Data Items
Data extraction was carried out independently by 

five authors using standardized abstraction forms. The 
characteristics obtained from each eligible study included 
the authors’ names, year of publication, country of the 
research, and publisher. Data items extracted from each 
article were summarized into the following categories: 
authors, year of publication, title, objective, research 
design, sample, and research findings consisting of solid 
waste generation or trends, solid waste characteristics, 
solid waste management or treatment, and solid waste 
regulations. 

The initial search yielded 360 scientific articles 
based on the predetermined keywords. The number 
of articles retrieved was influenced by the variation in 
search coverage across Scopus, PubMed, and Google 
Scholar. Figure 1 shows that keyword searches in 
PubMed and Google Scholar referred only to titles, since 
unlike Scopus, these databases do not provide features 
to search within titles, keywords, and abstracts. After 
thoroughly reviewing their entire content based on the 
eligibility criteria, 38 empirical articles were selected and 
analyzed in this systematic review.

Solid Waste Generation in Indonesia
A total of 38 articles analyzed to examine waste 

generation in Indonesia. The analysis revealed that 
household waste generation varies widely across the 
country, influenced by socioeconomic characteristics, 
consumption patterns, and regional conditions. At the 
global level, China and the United States contributed 
approximately 37% and 12%, respectively, of the total 
increase in new municipal solid waste (MSW) capacity 
between 2014 and 2019 (1). Research shows that 
the majority of the municipal solid waste generated 
in developing countries such as Indonesia originates 
from households, accounting for approximately 55-
80% (15). In Indonesia, the estimated potential for solid 
waste generation reaches 3.25 L/person/day, or 0.833 
kg/person/day (16). Figure 2. Illustrates the trend of 
average household waste generation in Indonesia from 
2015 to 2025. From 2015 to 2019, waste generation 
appears to have decreased, but in subsequent years, 
it shows a steady increase. This indicates that overall 
waste generation in Indonesia has shown an increasing 
trend in recent years. 

Keywords

Solid AND Waste AND Indonesia

Domestic AND Solid AND Waste AND Indonesia

(Domestic OR Municipal) AND Solid AND Waste AND Indonesia

(Domestic OR Municipal OR Household) AND Solid AND Waste AND Indonesia

(Domestic OR Municipal OR Household) AND Solid AND Waste AND Generation AND Indonesia

(Domestic OR Municipal OR Household) AND Solid AND Waste AND (Generation OR Trend) AND Indonesia

(Domestic OR Municipal OR Household) AND Solid AND Waste AND (Generation OR Trend OR Characteristic) AND Indonesia

(Domestic OR Municipal OR Household) AND Solid AND Waste AND (Generation OR Trend OR Characteristic OR Treatment) AND Indonesia

(Domestic OR Municipal OR Household) AND Solid AND Waste AND (Generation OR Trend OR Characteristic OR Treatment OR Management) AND 
Indonesia

(Domestic OR Municipal OR Household) AND Solid AND Waste AND (Generation OR Trend OR Characteristic OR Treatment OR Management OR Regulation) 
AND Indonesia

Tabel 1. The Keywords Used for the Literature Search

Figure 1. Flowchart Showing the Selection Process 
of Research Evaluating Solid Waste Management in 
Indonesia
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In general, household waste generation in 
Indonesia ranges from 0.14 kg/person/day to 0.833 kg/
person/day. The lowest figure was recorded in Padang 
City at 0.14 kg/person/day, while the highest figure was 
recorded in Balikpapan City at 0.833 kg/person/day (17-
18). Several studies show that the cities of Surabaya 
and Bali have relatively similar solid waste production, 
namely 0.33 kg/person/day (19–21). In Cimahi City, waste 
generation was recorded at 0.6 kg/person/day (22), while 
in Medan City, it ranged from 0.191 to 0.222 kg/person/
day (23). On the other hand, other studies reported that 
waste generation in Padang City reached 11,875 tons/day 
per household unit and 598,966 kg/day in 2013 (17,23). 
These results suggest that the level of urbanization, 
economic activity, and population growth in each city have 
a greater influence on household waste generation than 
the geographical location between islands or regions. For 
example, large cities on Java Island, such as Surabaya 
and Cimahi, show moderate levels of waste generation. 
Meanwhile, cities with the highest and the lowest solid 
waste generation, namely Balikpapan and Padang, 
respectively, are located outside Java. This condition is 
similar to research in 2023 which stated that population 
growth, urbanization, and economic growth can increase 
the volume of solid waste (24). Furthermore, comparison 
between urban and suburban areas shows that urban 
communities tend to produce more waste compared to 
suburban communities. Research conducted in the city 
of Medan shows that the central area produces 0.295 kg 
of solid waste per person per day, compared to 0.180 kg 
of solid waste per person per day in the outskirts (25). 
Other findings noted that waste generation in suburban 
areas of Medan, such as Medan Labuhan and Medan 
Tuntungan, ranged from 0.233 kg per person per day 
to 0.254 kg per person per day (22). Another study 
reported that solid waste generation in the central area 
of Sleman Regency reaches 0.7 kg per person per day 
(26). In Malang City, it was reported that the urban center 
produces around 38,630 tons per day and 14.1 million 

tons of solid waste annually, while urban village areas 
generate an average of 0.5 kg/person/day (27-28). These 
findings indicate that proximity to urban activity centers 
correlates with higher volume of waste generated, in line 
with high population density, consumption patterns, and 
lifestyles of the people in those areas. This condition 
is similar to research conducted in 2022 in the city of 
Serang which found that densely populated areas with 
diverse consumption patterns, such as urban areas, 
tend to produce more waste (29). 

Based on socioeconomics factors, high-
income households produce more waste than low-
income households. A study revealed that high-income 
households generated 0.587 kg of waste per person 
per day, whereas low-income households generated 
only around 0.256 kg per person per day (30). This 
indicates that higher income levels are associated 
with greater volumes of waste generated, in line with 
increasing consumption patterns, the use of packaged 
products, and lifestyle changes. This is supported by 
another study indicating that households with higher 
incomes tend to have greater purchasing power for food 
and other products, thereby potentially generating more 
waste (31). Several studies have also noted specific 
phenomena. For instance, in Piyungan City, waste 
generation during the dry season was recorded at 0.3 kg 
per person, but during the rainy season, it reached 0.38 
kg per person (32) The increase in waste generation is 
likely caused by the increased water content in organic 
waste and disruptions to waste transportation systems 
during the rainy season. Another study also found that 
waste weight increases during the rainy season due to 
suboptimal waste management systems (33). Muddy 
soil conditions and standing water hamper the operation 
of trucks and heavy equipment, especially in the process 
of moving and compacting waste. A study during the 
COVID-19 pandemic in the city of Bandung noted an 
interesting trend in community behavior towards waste 
separation across economic groups: 78.16% of high-
income households separated mask waste from domestic 
waste, whereas 90.35% of middle-income households 
and 100% of low-income households did not separate 
mask waste from domestic waste. This indicates a gap in 
waste management awareness and practices (34). 

Solid Waste Characteristics in Indonesia
The review indicates that the most dominant 

type of waste generated by households is organic 
waste. A study found that the average daily generation of 
household organic waste was 1.8 kg, while the average 
daily generation of inorganic household waste was 1.31 
kg (35). Another study reported that household waste 
composition consisted of food waste at 51.21% of the total 
waste, followed by plastic waste at 17.96%, paper waste 

Figure 2. Average Annual Waste Generation
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at 11.95%, and diaper waste at 8.69% (36). As illustrated 
in Figure 3 the largest share in terms of capacity of solid 
waste compositions is food waste (66.94%), followed 
by organic waste (about 59.75%) and the minimum 
is rubber waste (about 0.25%). Similar findings were 
reported in Bekasi City, where the highest composition of 
household waste was food waste, amounting to 261.60 
kg or 82.67% of the total (37). A study in Balikpapan also 
showed that food waste was the most dominant type of 
waste generated (38).

The reviewed studies consistently show that 
municipal solid waste (MSW) in Indonesia is dominated 
by organic materials with high moisture and volatile 
content. A study found that on average, organic waste 
contains 79.4% water, 82.24% volatile matter, 56.33% 
C-organic, and 1.67% nitrogen (39). A study found that 
the moisture content of food waste specifically ranges 
from 80% to 90%, indicating a predominantly “wet” 
waste profile which is typical across various regions (26). 
Another study in Malang City showed that the organic 
fraction of MSW reaches 64.9%, with moisture content 
varying between 60.6% and 66.8% (27). Similarly, 
another study reported an average moisture level of 
49.94% and a high volatile matter content averaging 
53.34%, while the ash content was relatively low at 
6.12%, meeting criteria for combustibility (38). On the 
other hand, plastic waste and disaggregated paper 
waste exhibit significantly lower water content, typically 
ranging from 0.2% to 14%, and volatile matter content 
in the range of 75% to 99%, typical of inorganic waste 
(39). Another study reported that daily waste streams are 
compositionally dominated by organic waste (61.62%) 
and plastic (13.34%), whereas rubber, metal, and glass 
are present only in small proportions: 0.25%, 0.57%, 
and 0.82%, respectively (28). Another study found that 
the low ash content and substantial carbon content 
found in MSW samples suggest a favorable profile for 
thermal treatment. Moreover, the nitrogen (N) and sulfur 

Figure 3. Average Composition of Solid Waste by Article 
Claim

(S) content in the waste remains below 5%, implying a 
reduced risk of harmful emissions from N- or S-based 
compounds in fuel gas during incineration (40).

Solid Waste Management in Indonesia
Waste management in developing countries 

is carried out using locally relevant alternatives. For 
example, waste is disposed of in landfills equipped with 
sanitation and landfill gas collection systems, a small 
portion is processed through incineration, and some 
waste is utilized through recycling and composting. 
In 2016, according to World Bank data for developing 
countries producing plastic waste, most single-use 
plastic waste was processed through incineration or 
disposed of in landfills, which are sources of pollution, 
occupy valuable land, and contaminate important 
natural resources (1). Meanwhile, in Indonesia, the 
most common waste management approach applied 
to household waste in various regions of Indonesia is 
the waste bank model. Numerous studies indicate that 
this model is highly attractive because it integrates 
economic, social, and environmental aspects directly 
into daily waste management practices. For example, a 
study in Buleleng District noted that waste banks act as 
a key component of waste processing alongside landfills 
(39). Similar systems are implemented in the Riau 
Islands (41), Padang (17), Medan (25), and Pontianak 
(42). All of these demonstrate that waste banks not only 
reduce waste volume but also encourage education and 
promote the circular economy at the household level. A 
study specifically highlight that community participation 
in waste bank activities can foster behavioral changes 
in waste management while simultaneously providing 
economic benefits (41). As illustrated in Figure 4, 
waste banks account for the largest proportion of waste 
management strategies in Indonesia (31.25%), followed 
by the 3R approach and composting (12.5% each). This 
distribution confirms that waste banks remain the primary 
strategy adopted across regions.

Figure 4. Implementation of Waste Management 
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Parallel to the role of waste banks, the 3R 
approach (Reduce, Reuse, and Recycle) consistently 
emerges in Indonesia’s waste management strategies. 
These principles are formally implemented by local 
governments through processing facilities and 
informally adopted by community members as part of 
environmental stewardship. A 2020 study reported that 
residents in densely populated urban areas of two major 
cities actively practice waste sorting, reduction, and 
recycling through 3R programs at both the household 
and temporary collection point (Tempat Pembuangan 
Sementara/ TPS) levels (28). Similar initiatives are 
observed in Makassar (35), where the 3R approach 
is integrated with community-based waste collection 
systems, and in Padang (17) and Medan (25), where this 
approach is coordinated with local waste banks.

Another widely adopted strategy is composting, 
particularly for processing organic waste, which 
continues to make up the majority of household waste 
composition. A study in Surabaya found that composting 
is an effective method for reducing the volume of waste, 
particularly biodegradable materials such as food 
scraps and leaves (36). Another study also reported 
that composting, combined with waste sorting systems, 
serves as a primary strategy in areas such as Medan 
Tuntungan and Medan Labuhan (23).

Facility-based processing approaches are also 
employed in several regions. For example, Sleman 
has developed TPS3R and TPST as community-scale 
processing units that are efficient both economically 
and technically (26). The study also highlighted two 
community-based processing units in Sleman that handle 
waste at a medium scale, concluding that financial and 
operational sustainability are essential for the success 
of facilities including TPS3R. Meanwhile, in Balikpapan 
and Yogyakarta, Material Recovery Facilities (MRFs) 
and Intermediate Treatment Facilities (ITFs) are used to 
sort and process valuable inorganic waste (18). A 2020 
study further highlighted the performance of the MRF 
facilities in Yogyakarta in sorting and recycling reusable 
materials (16).

Despite the prioritization of waste reduction and 
recycling strategies, the final disposal of waste in landfills 
remains an integral part of the waste management 
system in many areas. A study in Buleleng reported that 
the landfill system is used as the final processing stage 
after collection and waste bank activities (39). Similarly, 
another study showed that although there are efforts for 
recycling and composting, most residual waste still ends 
up in landfills at the end of the management chain (36). 
A study in Bondowoso mentioned that landfills are used 
alongside TPS as a basic technical waste management 
system at the district level (43). Additionally, in Malang, 

landfills are incorporated into waste management 
scenarios, which involve a combination of recycling, 
composting, and energy recovery through incineration 
before the disposal of residual waste (27).

Some regions are also integrating waste-to-
energy (WTE) technologies. A study analyzed the WTE 
facility in Bantargebang, which utilizes incineration 
methods to reduce waste volume while simultaneously 
generating electricity from combustion (40). Although not 
yet widely implemented, this strategy shows significant 
potential, especially in metropolitan cities with high daily 
waste volumes.

Solid Waste Regulations in Indonesia
Various cities and regencies in Indonesia have 

implemented a range of regulations in an effort to 
address solid waste management issues. In general, the 
most widely applied regulation is Law No. 18 of 2008 
on Waste Management. Research indicates that this 
regulation has been adopted in Bantul Regency (36), the 
Riau Islands (41), Padang City (17), Medan City (25), 
Jakarta City (44), and Bondowoso Regency (43). This 
law shifts the traditional paradigm of “collect-transport-
dispose” toward a more sustainable approach through 
the 3R principles.

In addition to Law No. 18 of 2008, several regions 
have adopted supplementary local regulations to improve 
waste management. A study stated that in Buleleng 
Regency, Bali, solid waste management is regulated by 
Regional Regulation No. 6 of 2018 (39). A study in Sleman 
Regency reported that Sleman Regency implemented 
Presidential Regulation No. 97 of 2017 and Regulation 
of the Minister of Public Works and Public Housing No. 3 
of 2013, which promotes 3R-based waste management 
through TPS3R (26). Similarly, a study reported that 
Yogyakarta City also implemented the Regulation of the 
Minister of Public Works and Public Housing No. 3 of 
2013 as the basis for its waste management system (16). 
In Makassar City, a study noted that Regulation No. 13 
of 2012 from the Ministry of Environment and Forestry 
serves as a guideline for community-based 3R activities 
supported by the World Bank (45). In Bandung City, 
waste management is regulated by Regional Regulation 
No. 9 of 2018 concerning Waste Management (46) and 
Ministerial Regulation No. 13 of 2012 concerning Waste 
Bank Management (34). 

A study showed that Padang City not only refers 
to Law No. 18 of 2008 but also reinforces its waste 
system through Government Regulation No. 81 of 2012 
concerning Management of Household Waste and 
Household-Like Waste, Ministerial Regulation No. 13 of 
2012 concerning Guidelines for Implementing Reduce, 
Reuse, and Recycle through Waste Banks, and Regional 
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Regulation No. 5 of 2012 concerning Waste Management 
(47). Similarly, another study reported that Bondowoso 
Regency complements its policy framework with Regional 
Regulation No. 82 of 2018 on Regional Policies and 
Strategies for Domestic Solid Waste and Domestic-Like 
Waste, and Regional Regulation No. 3 of 2011 on Solid 
Waste Management in Bondowoso Regency, as local 
policies to strengthen domestic waste management (43). 
At the national level, Indonesia has enacted a number 
of key regulations that serve as the legal foundation for 
waste management. These include Law No. 18 of 2008 
on Waste Management, Government Regulation No. 81 
of 2012 on Management of Household Waste and Waste 
Similar to Household Waste, Regulation of the Ministry 
of Environment and Forestry No. P.10/Menlhk/Setjen/
PLB.0/4/2018 on Waste Management at Its Source, and 
Ministerial Regulation No. 75 of 2019 on the Roadmap 
for Waste Reduction by Producers. Furthermore, other 
studies emphasized the importance of Presidential 
Regulation No. 97 of 2017 concerning National Policy 
and Strategy for the Management of Household Waste 
and Household-Similar Waste (Jakstranas) (48) as well 
as Presidential Regulation No. 83 of 2018 concerning 
the Prevention of Marine Pollution by Waste (49-50). 

Establishing waste management regulations 
at the regional level is crucial because it allows local 
governments to tailor policies to environmental challenges, 
socioeconomic conditions, and the characteristics of 
waste generation in their respective regions. According 
to data from the Ministry of Environment and Forestry 
of the Republic of Indonesia, as of January 2021, 41 
local governments—consisting of two provinces and 39 
regencies/cities—had enacted regulations or policies 
related to solid waste management, such as limiting or 
even banning the use of single-use plastics (48). These 
regulations demonstrate that waste management in 
Indonesia is implemented across multiple levels, from 
national to local, with an emphasis on sustainability, 
community involvement, and the strengthening of 
3R-based systems as the core of the country’s waste 
management transformation.
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CONCLUSION

Collective evidence from this systematic review 
of Indonesian studies shows that household waste 
generation in Indonesia is strongly influenced by various 

factors such as income level, residential location (city 
center or suburban), season, and public awareness of 
waste management. Geographical location is not the main 
factor for determining the amount of waste generation. 
Rather, socio-economic dynamics, urbanization, and 
consumption habits play a more significant role in 
determining the level of waste generation. Solid waste 
management practices in Indonesia tend to rely on a 
combination of approaches that are adapted to local 
conditions. Waste banks and the 3R approach are 
the main pillars of community-based strategies, with 
composting applied to organic waste. Waste processing 
facilities play a supporting role within the community, 
such as WTE and incineration. Finally, landfills remain 
necessary as a final solution, especially for residual 
waste that cannot be further processed. In general, the 
most widely implemented regulation is Law Number 18 
of 2008 concerning Waste Management, specifically 
Article 20, which explicitly requires the implementation of 
the 3R principle (Reduce, Reuse, and Recycle). This law 
shifts the paradigm of the community as waste producers 
from previously only “collect-transport-dispose” to 
actively implementing the 3R principle of reduce, reuse, 
and recycle from the source of generation. This shift 
emphasizes that the responsibility for sustainable waste 
management begins with the community itself, not just at 
the final stage of disposal.

AUTHORS’ CONTRIBUTION

All authors participated actively in the research 
and article writing and are partially responsible for the 
material, including conceptualization, design, analysis, 
and revision. All authors’ contributions are as follows: 
AHZF: conceptualization, methodology, data curation, 
validation, original draft preparation, and supervision; 
KUNEM: resources, methodology, data curation, and 
validation; MI: resources, methodology, data curation, 
and validation; SFP: resources, software, data curation, 
validation, writing, reviewing, and editing; SASA: 
resources, data curation, validation, writing, reviewing, 
and visualization

REFERENCES
1. 	 Maalouf A, Agamuthu P. Waste Management 

Evolution in the Last Five Decades in 
Developing Countries – A Review. Waste 
Manag Res. 2023;41(9):1420–1434. https://doi.
org/10.1177/0734242x231160099

2. 	 World Bank. Internation Bank for Reconstruction 
and Development Project Appraisal Document on 
A Proposed Loan in the Amount of $100 Million 
to the Republic of Indonesia for a Improvement 
of Solid Waste Management to Support Regional 



Jurnal Kesehatan Lingkungan/10.20473/jkl.v17i4.2025.333-342 Vol. 17 No.4 October 2025 (333-342)

340

and Metropolitan Cities. 2019. https://documents1.
worldbank.org/curated/en/675331468752956553/
pdf/multi0page.pdf

3. 	 Wikurendra EA, Csonka A, Nagy I, Nurika G. 
Urbanization and Benefit of Integration Circular 
Economy into Waste Management in Indonesia: A 
Review. Circ Econ Sustain. 2024;4(2):1219–1248. 
https://doi.org/10.1007/s43615-024-00346-w

4. 	 World Bank. Membersihkan Limbah Padat 
Perkotaan Indonesia. 2019. https://www.worldbank.
org/in/news/press-release/2019/12/05/cleaning-
up-indonesias-urban-solid-waste

5. 	 Vinti G, Vaccari M. Solid Waste Management 
in Rural Communities of Developing Countries: 
an Overview of Challenges and Opportunities. 
Clean Technol. 2022;4(4):1138–1151. https://doi.
org/10.3390/cleantechnol4040069

6. 	 Ramadan BS, Rachman I, Ikhlas N, Kurniawan 
SB, Miftahadi MF, Matsumoto T. A Comprehensive 
Review of Domestic-Open Waste Burning: Recent 
Trends, Methodology Comparison, and Factors 
Assessment. J Mater Cycles Waste Manag. 
2022;24(5):1633–1647. https://doi.org/10.1007/
s10163-022-01430-9

7. 	 Sugiharto SB, Ali K, Rizaldi MA. Exploring the 
Impact of River Pollution on Environmental Health 
in Central Java - Indonesia: A Narrative Literature 
Review and Sustainable Management Strategies. 
Promotor. 2025;8(3):450–457. https://doi.
org/10.32832/pro.v8i3.1237

8. 	 Ahsanti A, Husen A. Pengelolaan Sampah Berbasis 
Masyarakat dalam Mitigasi Perubahan Iklim: Suatu 
Telaah Sistematik. JGG-Jurnal Green Growth dan 
Manaj Lingkung. 2022;11(1):19-26 https://doi.
org/10.21009/jgg.v11i1.19276

9. 	 Kissi SK, Bryant IM, Boateng SN, Antwi GB. 
Assessment of Ghana’s Municipal Solid Waste for 
Valorization–a Review. preprints.org. 2024;1(1):1-
16. https://doi.org/10.20944/preprints202409.1493.
v1

10. 	 Liu J, Zheng L. Structure Characteristics and 
Development Sustainability of Municipal Solid Waste 
Treatment in China. Ecol Indic. 2023;152(110391). 
1-7. https://doi.org/10.1016/j.ecolind.2023.110391

11. 	 Liu K, Huang T, Xia Z, Xia X, Wu R. The Impact 
Assessment of Low-Carbon City Pilot Policy on Urban 
Green Innovation: A Batch-Time Heterogeneity 
Perspective. Appl Energy. 2025;377(124489):1-15. 
https://doi.org/10.1016/j.apenergy.2024.124489

12. 	 Xue Y, Liu X. Detoxification, Solidification and 
Recycling of Municipal Solid Waste Incineration Fly 
Ash: A review. Chem Eng J. 2021;420(130349):1-
11. https://doi.org/10.1016/j.cej.2021.130349

13. 	 Fasya AHZ, Ibad M, El MKUN. Analysis of 
Determinant Factors of Carbon Efficiency in 
Indonesia Based on Domestic Waste Management 
Using Causal Machine Learning. J Kesehat 
Lingkung. 2025;17(1):31–44. https://doi.
org/10.20473/jkl.v17i1.2025.31-44

14. 	 Page MJ, Moher D, Bossuyt PM, Boutron I, 
Hoffmann TC, Mulrow CD, et al. PRISMA 2020 
Explanation and Elaboration: Updated Guidance 

and Exemplars for Reporting Systematic Reviews. 
BMJ. 2021;372:1–35. https://doi.org/10.1136/bmj.
n160

15. 	 Muis R, Rachman I, Matsumoto T. A Life Cycle 
Assessment of Biological Treatment Scenario of 
Municipal Solid Waste in Developing Country (Case 
Study : Makassar, Indonesia). IOP Conf Ser Earth 
Enviromental Sci. 2023;1263(1):1–8. https://doi.
org/10.1088/1755-1315/1263/1/012070

16. 	 Putra HP, Damanhuri E, Sembiring E. The Role 
of MRF in Indonesia’s Solid Waste Management 
System (case study of the Special Region of 
Yogyakarta, Indonesia). J Mater Cycles Waste 
Manag. 2020;22(2):396–404. https://doi.
org/10.1007/s10163-020-00979-7

17. 	 Raharjo S, Bachtiar VS, Ruslinda Y, Marsumoto 
T, Rachman I. Improvement of Recycling-Based 
Municipal Solid Waste Management in Padang 
City, West Sumatera, Indonesia. IOP Conf Ser 
Earth Enviromental Sci. 2019;245(1):1–7. https://
doi.org/10.1088/1755-1315/245/1/012007

18. 	 Harfadli MM, Ramadan BS, Ulimaz M, Rachman 
I, Matsumoto T. Environmental Impact and Priority 
Assessment of Municipal Solid Waste Management 
Scenarios In Balikpapan City , Indonesia. Clean 
Waste Syst. 2025;10(100223):1-13. https://doi.
org/10.1016/j.clwas.2025.100223

19. 	 Sari MM, Septiariva IY, Istanabi T, Suhardono 
S, Masni I, Sianipar J, et al. Comparison of 
Solid Waste Generation During and Before 
Pandemic Covid-19 in Indonesia Border Island 
(Riau Islands Province, Indonesia). Ecol Eng 
Environ Technol. 2023;24(2):251–260. https://doi.
org/10.12912/27197050/157170

20. 	 Dhokhikah Y, Trihadiningrum Y, Sunaryo S. 
Resources , Conservation and Recycling Community 
Participation in Household Solid Waste Reduction 
in Surabaya , Indonesia. Resour Conserv Recycl. 
2015;102:153–162. http://dx.doi.org/10.1016/j.
resconrec.2015.06.013

21. 	 Trihadiningrum Y, Laksono IJ, Dhokhikah Y. 
Community Activities in Residential Solid Waste 
Reduction in Tenggilis Mejoyo District, Surabaya 
City, Indonesia. J Mater Cycles Waste Manag. 
2017;19(1):526–535. https://doi.org/10.1007/
s10163-015-0440-5

22. 	 Anwar A, Amaranti R, Satori M, Salleh NA. 
Knowledge of Solid Waste Management Through 
Composting : A Comparative Study of Rural 
Communities in Malaysia and Indonesia. IOP Conf 
Ser Mater Sci Eng. 2020;830(1):6–10. https://doi.
org/10.1088/1757-899X/830/4/042002

23. 	 Khair H, Rachman I, Matsumoto T. Analyzing 
Household Waste Generation and its Composition 
to Expand the Solid Waste Bank Program in 
Indonesia : A Case Study of Medan City. J Mater 
Cycles Waste Manag. 2019;21(4):1027–1037. 
http://dx.doi.org/10.1007/s10163-019-00840-6

24. 	 Azizah KN, Pawitra AS, Diyanah KC, Istighfarrani 
G. Pemanfaatan Timbulan Sampah dalam Upaya 
Pengurangan pada Fasilitas Bank Sampah di 
Jawa Timur Tahun 2022. Innov J Soc Sci Res. 



Jurnal Kesehatan Lingkungan/10.20473/jkl.v17i4.2025.333-342 Vol. 17 No.4 October 2025 (333-342)

341

2024;4(3):9353–9365. https://doi.org/10.31004/
innovative.v4i3.11549

25. 	 Khair H, Putri CN, Dalimunthe RA, Matsumoto 
T. Examining of Solid Waste Generation and 
Community Awareness Between City Center and 
Suburban Area in Medan City , Indonesia. IOP 
Conf Ser Mater Sci Eng. 2018;309(1):1–4. https://
doi.org/10.1088/1757-899X/309/1/012050

26. 	 Budhijanto W, Nyoman N, Marleni N, Marbelia L. 
Techno-Economic Analysis on Community-Based 
Municipal Solid Waste Processing Facilities : A Case 
Study in Sleman Regency Indonesia. Environ Dev. 
2024;52(101083):1-14. https://doi.org/10.1016/j.
envdev.2024.101083

27. 	 Sunarto S, Purwanto P, Hadi SP. Quantification of 
Greenhouse Gas Emissions from Municipal Solid 
Waste Recycling and Disposal in Malang City 
Indonesia. J Ecol Eng. 2017;18(3):74–82. http://
dx.doi.org/10.12911/22998993/70237

28. 	 Rosesar SJ, Kristanto GA. Household Solid Waste 
Composition and Characterization in Indonesia 
Urban Kampong. IOP Conf Ser Mater Sci Eng. 
2020;909(1):1–8. https://doi.org/10.1088/1757-
899X/909/1/012077

29. 	 Nurikah, Jajuli HER, Furqon E. Waste Management 
Governance Based on Law Number 18 of 2008 
of Waste Management of Waste Based Citizen 
Participation in the Serang City. Gorontalo Law 
Rev. 2022;5(2):434–442. https://doi.org/10.32662/
golrev.v5i2

30. 	 Ruslinda Y, Aziz R, Putri FF. Analysis of Household 
Solid Waste Generation and Composition during 
the Covid-19 Pandemic In Padang City, Indonesia. 
Indones J Environ Manag Sustain. 2020;4(4):116–
124. https://doi.org/10.26554/ijems.2020.4.4.116-
124

31. 	 Anggrasari H, Putri TWS, Perdana P, Cahyasita 
D. Pengaruh Tingkat Pendapatan dan Niat 
Menghindari Pemborosan Makanan (Food Waste) 
Terhadap Kerugian Ekonomi Pada Rumah Tangga 
di Kabupaten Sleman. Agrifo. 2025;10(1):32-41 
https://doi.org/10.29103/ag.v10i1.21253

32. 	 Mariantunnikmah K, Lubis MFA, Wintoko J, Budiman 
A. Characterization of Municipal Solid Waste 
Based on Seasonal Diversity as Energy Potential 
Materials. IOP Conf Ser Earth Enviromental Sci. 
2024;2828(1):1–10. https://doi.org/10.1088/1742-
6596/2828/1/012031

33. 	 Islami RR, Moelyaningrum AD, Khorion. 
Analisis Sistem Pengelolaan Sampah di Tempat 
Pemrosesan Akhir (TPA) di Kabupaten Lumajang. 
J Kesehat Lingkung Indones. 2023;22(2):179–188. 
https://doi.org/10.14710/jkli.22.2.179-188

34. 	 Sunaryani A. Prediction and Management of 
Household Solid Waste Generation During 
COVID-19 Pandemic in Bandung City Using 
System Dynamics Model. IOP Conf Ser Earth 
Enviromental Sci. 2022;1017(1):1–10. https://doi.
org/10.1088/1755-1315/1017/1/012001 

35. 	 Anggraini N, Muis R, Ariani F, Yunus S, Syafri. 
Model of Solid Waste Management (SWM) in 
Coastal Slum Settlement : Evidence for Makassar 
City. Nat Environ Pollut Technol An Int Q Sci J. 

2021;20(2):459–466. https://doi.org/10.46488/
NEPT.2021.v20i02.002

36. 	 Prihandoko D, Budiman A, Setyono P, Fandeli 
C, Budiastuti MTS. Appropriate Technology for 
Municipal Solid Waste Management Based on 
Wastepreneurship Implementation. ASEAN J Chem 
Eng. 2021;21(1):113–123. https://doi.org/10.22146/
ajche.64496

37. 	 Kusumaningtiar DA, Vionalita G, Swamilaksita 
PD. Household Solid Waste Management 
and Composition in Bekasi , Indonesia. Sci 
Found SPIROSKI, Skopje, Repub Maced. 
2022;10(5):1472–1475. https://doi.org/10.3889/
oamjms.2022.9884

38. 	 Qonitan FD, Suryawan IWK, Rahman A. Overview 
of Municipal Solid Waste Generation and Energy 
Utilization Potential in Major Cities of Indonesia 
Overview of Municipal Solid Waste Generation 
and Energy Utilization Potential in Major Cities of 
Indonesia. J Phys Conf Ser. 2021;1858(1):1–9. 
https://doi.org/10.1088/1742-6596/1858/1/012064

39. 	 Widyarsana IMW, Rahayu MAI. Solid Waste 
Management Planning for Sub‑District Scale : 
A Case Study in Buleleng Sub‑District , Buleleng 
District , Bali Province , Indonesia. J Mater Cycles 
Waste Manag. 2021;23(5):2051–2064. https://doi.
org/10.1007/s10163-021-01261-0

40. 	 Febijanto I, Steven S, Nadirah, Bahua H, Shoiful 
A, Dewanti DP, et al. Municipal Solid Waste (MSW) 
Reduction through Incineration for Electricity 
Purposes and its Environmental Performance : 
A Case Study in Bantargebang , West Java , 
Indonesia. Evergr Jt J Nov Carbon Resour Sci 
Green Asia Strateg. 2024;11(1):32–45. https://doi.
org/10.5109/7172186

41. 	 Yudiatmaja WE, Edison, Samnuzulsari T, 
Yudithia, Rezeki SRI, Suyito, et al. Reducing 
Solid Waste through Waste Banks : An Empirical 
Study in Kepulauan Riau, Indonesia. IOP Conf 
Ser Mater Sci Eng. 2021;755(1):1–6. https://doi.
org/10.1088/1755-1315/755/1/012076

42. 	 Safitri Y, Ariyaningsih, Shaw R. Stakeholders’ 
Involvement in Household Solid Waste Management 
(HSWM) during COVID-19 Case of Pontianak 
City, Indonesia. Int Rev Spat Plan Sustain Dev. 
2024;12(3):238–259. https://doi.org/10.14246/
irspsd.12.3_238

43. 	 Khoiron, Probandari AN, Setyaningsih W, Kasjono 
HS. Implementation of Environmental Policy 
on Solid Waste Management in Bondowoso 
Regency - Indonesia. IOP Conf Ser Mater Sci Eng. 
2020;1465(1):1–8. https://doi.org/10.1088/1757-
899X/309/1/012050

44. 	 Asteria D, Haryanto JT. Empowerment Key 
Factors in Shaping Women’s Awareness of 
Household Waste Management. Glob J Environ Sci 
Manag. 2021;7(3)1-11. https://doi.org/10.22034/
gjesm.2021.03.01

45. 	 Kubota R, Horita M, Tasaki T. Integration of 
Community ‑ Based Waste Bank Programs 
with the Municipal Solid ‑ Waste ‑ Management 
Policy in Makassar , Indonesia. J Mater Cycles 
Waste Manag. 2020;22(3):928–937. https://doi.
org/10.1007/s10163-020-00969-9



Jurnal Kesehatan Lingkungan/10.20473/jkl.v17i4.2025.333-342 Vol. 17 No.4 October 2025 (333-342)

342

46. 	 Ghazali A, Tjakraatmadja JH, Sunarti, Pratiwi EYD. 
Resident Participation in Municipal Solid Waste 
Management Program. Glob J Environ Sci Manag. 
2022;7(4):599–624. https://doi.org/10.22034/
GJESM.2021.04.08

47. 	 Raharjo S, Matsumoto T, Ihsan T, Rachman I. 
Community-based Solid Waste Bank Program for 
Municipal Solid Waste Management Improvement 
in Indonesia: A Case Study of Padang City. J Mater 
Cycles Waste Manag. 2017;19(1):201–212. https://
doi.org/10.1007/s10163-015-0401-z

48. 	 Jalloh MY, Dahalan WSAW, Khalid RM, Wulandari. 
Strengthening Household Solid Waste Management 

in Sierra Leone: Lessons from South Korea and 
Indoenesia. J Indones Leg Stud. 2024;9(2):943–
984. https://doi.org/10/15294/jils.v9i2.19156

49. 	 Mustafa AB, Dong H, Zhang C, Fujii M. Life Cycle 
Environmental Benefit and Waste‑To‑Energy 
Potential of Municipal Solid Waste Management 
Scenarios in Indonesia. J Mater Cycles Waste 
Manag. 2022;24(5):1859–1877. https://doi.
org/10.1007/s10163-022-01441-6

50. 	 Sulistiawati LY. Challenges in Marine Plastic 
Pollution Regulation in Indonesia. Asia Pacific 
J Environ Law. 2022;25(1):100–118. https://doi.
org/10.4337/apjel.2022.01.05


