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ABSTRACT

This study aims to analyze waste mitigation policies implemented in South Tangerang City, Indonesia, which faces
significant challenges in waste management. Despite various mitigation efforts, issues such as limited landfill capacity,
low community participation in waste sorting, and inadequate treatment facilities continue to hinder effective waste
management. Using a case study approach, the research assesses the effectiveness of existing policies and identifies key
barriers. The findings show that poor waste management, characterized by a high volume of waste sent to landfills, leads
to severe environmental pollution—including air, soil, and water contamination—and increases the risk of disasters such
as landfill collapses. This negative impact is not only felt by the environment, but also has an impact on public health
and regional budget efficiency. While initiatives such as the 3R (Reduce, Reuse, Recycle) program and organic waste
treatment have been introduced, low community engagement and inadequate treatment facilities remain major obstacles.
The study also compares successful waste management policies from developed countries such as Germany, Sweden,
and South Korea, offering valuable insights for local policy adaptation. Based on these findings, the study recommends
increasing government capacity, improving access to and the quality of Reduce, Reuse, Recycle (WPP3R) Waste
Treatment sites, providing incentives, encouraging community involvement, and promoting collaboration between the
public and private sectors to achieve more efficient and sustainable waste management.
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1. Introduction

According to data from The Economist Intelligence
Unit in 2017, Indonesia was the world’s second-largest
contributor of waste, averaging 300 kilograms of food
waste per capita each year "". The rapid rate of population

growth is one of the reasons for the increase in public con-

sumption, which ultimately influences the growing amount
of waste produced . Based on data from the National
Waste Management Information System (NWMIS), waste
in Indonesia from 2019 to 2024 has shown an increase in
the amount of waste generated from various sources and
types. The amount of waste generation in Indonesia during

this period (in tons) is shown in Figure 1 ™%,
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Figure 1. Total Waste Generation in Indonesia in 2019-2024 (Tons) 4.

Figure 1 shows that Indonesia has experienced a sig-
nificant increase in waste generation over the past few
years. From 2019 to 2024, waste generation continued to
rise, reaching a peak in 2022 at 37.38 million tons—an in-
crease of 8.17 million tons in just four years. This growth
is largely driven by rising public consumption, in line with
economic growth and urbanization. However, in 2023,
there was a slight decrease in waste disposal, dropping to
32.11 million tons. This decline may be attributed to sever-
al factors, such as government policies aimed at reducing
plastic waste, increasing public awareness of recycling, or
changes in consumption patterns due to the pandemic. In
2024, despite the dip in 2023, waste generation rose again
to 33.79 million tons, indicating a continuing upward
trend. Although the rate of increase was slower than in pre-
vious years, it still highlights a major challenge for waste
management in Indonesia.

Based on data from NWMIS (2024), the city of South
Tangerang—the focus of this study—is among the top
30 districts and cities in Indonesia with the highest waste
generation and a high rate of waste disposal to landfills.
As of 2024, South Tangerang City has 40 Reduce, Reuse,
Recycle (WPP3R) Waste Treatment Sites that process 107

Bl WPP3R is a waste management

tons of garbage per day
facility based on the 3R principles: reduce, reuse, and re-
cycle. Its primary goal is to reduce the amount of waste
sent to landfills by treating waste beforechand. By 2024,
Waste Banks in the city manage 1.48 tons of waste per day
. Meanwhile, total waste generation in South Tangerang
City in 2024 reached 799 tons per day. This data indicates
that a large amount of waste remains unmanaged, leading
to a continued high volume of landfill disposal. Therefore,
it is important to study waste mitigation policies in South
Tangerang City.

Household and food waste are the most significant con-
tributors to waste in this research area. Poor waste manage-
ment results in 69% of waste being disposed of in landfills """
The high volume of landfill disposal shortens landfill lifes-
pan and can lead to environmental, public health, and disas-
ter-related problems. Environmental issues caused by waste
in the study area include seawater, soil, and air pollution,
as well as climate change due to greenhouse gas emissions
from landfills ™. Gases such as methane (CH4), ammonia
(NHs3), and carbon dioxide (CO:) released from landfills can

[9,10

also cause respiratory infections '”. Additionally, waste ac-

cumulation in landfills can lead to landslides. Figure 2 be-
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low shows the composition of waste by type in South Tan-

gerang City . Food waste, plastics, wood, and paper are the
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Figure 2. Composition of Waste by Type in South Tangerang City 1").

In addition, the accumulation of millions of tonnes
of poorly managed waste has caused numerous problems,
including landslides that lead to river pollution and other
forms of environmental damage """, In May 2020, the Ci-

peucang Landfill in South Tangerang City experienced a

Figure 3. Landslide at Cipeucang Landfill, So

Source: See the reference 21,

Landslides are a major problem in many locations,
such as the Leuwigajah Landfill in Leuwigajah Village, Ci-
mahi, where a significant landslide occurred. A total of 143
people were killed, and 86 houses were buried under the
waste. The Leuwigajah Landfill receives 1.62 million cubic
meters of waste every year "', Over 20 years, this amount
of waste could cover one-fifth of the city’s area with piles
reaching up to ten meters high. Landslides happen when
heavy rainfall causes instability in the waste mound, trig-
gering collapses. Additionally, explosions can occur due to

the accumulation of trapped methane gas (CH,).

landslide that caused more than 100 tons of garbage to spill
and block the flow of the Cisadane River "*. Such land-
slides occur when landfills exceed their capacity. Figure
3 shows the condition of the landslide at the Cipeucang

[13]

Landfill in South Tangerang City

.

uth Tangerang City.

Overseas, landfill landslides are also common in some
countries. For example, in 2017, a major landslide oc-
curred in a suburb of Addis Ababa, Ethiopia "*. In 2008, a
landslide in Guatemala killed 50 people ", Additionally,
in 2005, two separate landslides occurred in different coun-
tries: one in Medellin, Colombia, which killed 43 people,
and another in China, where 13 people died !'"'",

The increase in waste generation in the research area
presents significant challenges to achieving efficient and
sustainable waste management. One of the biggest issues

is reducing single-use plastics and improving recycling
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systems. The city government has taken several steps to
address this problem, such as launching plastic waste re-
duction campaigns and upgrading recycling facilities.
However, to tackle the waste problem more effectively,
stricter policies and stronger cooperation among the gov-
ernment, the community, and the private sector are needed.
The modernization process in addressing this issue has not
been consistent "',

Adopting waste management strategies from devel-
oped countries such as Germany, Sweden, and South Ko-
rea is essential for improving waste management effec-
tiveness. Germany is a global leader in recycling, with a
rate exceeding 67% since 2019, surpassing its target. Pol-
icies such as the ban on single-use plastics and the Green
Dot system have been widely adopted globally. Sweden
has been converting waste into energy since the mid-20th
century, sending only 1% of its waste to landfills. Of the
remaining waste, 52% is converted into energy and 47%
is recycled. Sweden even imports waste, generating $100
million annually. South Korea implements a Volume-Based
Waste Fee (VBWF) system, which charges citizens based
on the amount of waste they generate. This system pro-
motes waste reduction and proper sorting, with fines for
non-compliance. These strategies showcase effective waste
management practices that can be adapted by other re-
gions.

This research addresses the main challenges in waste
management in South Tangerang City and their impact on
environmental sustainability and public health. The study

also analyzes how waste mitigation policies from devel-

oped countries such as Germany, Sweden, and South Ko-
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rea can be adapted to improve waste management systems
in the research area, with a primary focus on implementing
the 3R (Reduce, Reuse, Recycle) system combined with
the Zero Waste concept as a more efficient waste manage-
ment model. Finally, the study aims to evaluate the effec-
tiveness of this model in reducing the volume of waste sent
to landfills and to provide recommendations for optimizing

its implementation.

2. Literature Review

Waste is one of the world’s major environmental prob-
lems, driven by population growth, rapid urbanization,
economic development, and improved living standards—
all of which significantly accelerate the generation of solid
waste. These challenges have prompted solid waste man-
agement experts to adopt the concept of zero waste, which
they view as essential for reducing waste through various
strategies °*. Zero waste is a concept aimed at addressing
society’s solid waste issues by promoting a circular econo-
my, efficient resource utilization, and material recovery ',

The term zero waste was first coined in the 1970s
by chemist Paul Palmer, who founded the company Zero
Waste Systems to reduce chemical waste in laboratories
across the United States **. The International Zero Waste
Alliance defines zero waste as the conservation of all re-
sources through the production, consumption, reuse, and
responsible recovery of all products, packaging, and mate-
rials—without burning them or discharging them into the
soil, water, or air in ways that threaten the environment or
human health (Figure 4) ****,

w
v

Figure 4. Zero Waste Hierarchy 4.

160



Research in Ecology | Volume 07 | Issue 04 | October 2025

The Zero Waste concept strives to reduce waste gener-
ation and manage waste effectively so that less waste ends
up in landfills. Waste handling begins at the source, such
as avoiding single-use items, sorting waste, ensuring ex-
tended producer responsibility, collecting waste based on
the amount discarded, involving the community in waste
management, and providing incentives and disincentives.
This concept must be integrated into regional policies to
ensure effective implementation by both the government
and the community **.

To explore the theoretical framework, this study in-
corporates several theories related to environmental policy

and waste management as follows:

2.1. Rational Choice Theory

This theory assumes that individuals and organiza-
tions make decisions based on cost-benefit calculations to
achieve their goals "*. In the context of public policy and

waste treatment:

1) Rationale: Effective public policy designs clear in-
centives and disincentives, encouraging actors (indi-
viduals, households, industries) to reduce, reuse, and
recycle waste as these actions become economically or
socially rational.

2) Expected connections:

e Incentives: Policies providing subsidies for envi-
ronmentally friendly products, tax reductions for
companies implementing circular practices, or re-
wards for communities actively sorting waste.

e Disincentives: Policies imposing fines for litter-
ing, carbon taxes, or high waste handling fees for
products with short life cycles.

e Information: Policies that offer clear, accessible
information about the impact of waste and how to
mitigate it, enabling actors to make better choices.

3) Direction of Causality: Good environmental gover-
nance (through rationally designed policies) — Behav-
ior changes of actors — Effective waste mitigation.

4) Origins and key thinkers: The roots of Rational
Choice Theory lie mostly in classical and neoclassical
economics, especially the concepts of utility and prof-
it maximization. While there is no single inventor, its

basic ideas trace back to thinkers such as Adam Smith

(e.g., the concept of the "invisible hand" and individu-

als acting in self-interest).

2.2. Institutional Theory

This theory emphasizes the role of institutions (rules,
norms, values, and practices) in shaping individual and
organizational behavior ", Max Weber (sociology: the
concept of bureaucracy and instrumental rationality as an
institutional form) is a key contributor. Good environmen-
tal governance creates a strong institutional framework for

waste management.

1) Rationale: Strong and stable institutions (e.g., clear
environmental laws, effective law enforcement agen-
cies, recognized waste management standards) shape
behaviors and expectations regarding waste mitigation.

2) Expected connections:
¢ Regulation and Law Enforcement: Laws gov-

erning waste disposal, recycling quality standards,
and strict sanctions for violators.

* Social and Cultural Norms: Public awareness
and education campaigns fostering social norms to
reduce waste and improve recycling culture.

e Organizational Structure: Establishment of ded-
icated institutions or units within government re-
sponsible for waste management, along with col-
laboration between sectors (government, private,
civil society).

3) Direction of Causality: Good environmental gov-
ernance (through strong institutions) — Creation of
norms, rules, and structures that support — Improved

waste mitigation.

2.3. Political Ecology Theory

This theory sees environmental problems, including
waste, as a result of power relations, inequality, and broad-

. .. 1
er economic-political structures !'”.

1) Key figures: Wolfgang Sachs (critic of development),
Raymond Bryant, Eric Swyngedouw, and Neil Smith
are leading scholars applying political ecology to ur-
banization and environmental crises.

2) Rationale: Good environmental governance must con-

sider power and justice dimensions in waste manage-
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ment. Effective mitigation depends not only on tech-

nology or individual awareness but also on how power

is distributed and policies are made and implemented
amid competing interests.
3) Expected Connections

*  Public Participation: Policies enabling active
community involvement in formulating and im-
plementing waste policies, especially including
vulnerable groups often disproportionately af-
fected.

e Environmental Justice: Ensuring equitable dis-
tribution of waste management burdens and ben-
efits, avoiding concentration of waste facilities in
low-income areas.

* Accountability and Transparency: Mechanisms
ensuring governments and industries are account-
able for waste impacts, with transparency in data
and decision-making.

* Addressing Corporate Powers: Policies limiting
overproduction, encouraging sustainable product
design, and curbing greenwashing.

4) Direction of Causality: Good environmental gov-
ernance (fair, participatory, and accountable) — Ad-
dressing the root causes of structural problems and in-

justices — Sustainable and equitable waste mitigation.

In general, the expected direction of causality is that
good environmental governance serves as a prerequisite
and key driver for effective and sustainable waste mitiga-
tion. Without a strong governance framework, waste miti-
gation efforts tend to be sporadic, uncoordinated, and diffi-
cult to sustain over the long term.

Good environmental governance creates a conducive
environment—through policies, incentives, institutions,
and equity considerations—that enables all actors to ac-

tively contribute to waste reduction, reuse, and recycling.

3. Materials and Methods

Based on the waste management challenges faced
by South Tangerang City, the most appropriate research
method is the Case Study Approach. This method allows
an in-depth examination of how existing waste mitigation

policies in the city can be improved by studying policies

successfully implemented in other cities, both within In-
donesia and abroad. The case study approach enables
researchers to focus on a specific location or problem—
waste management in South Tangerang City—to gain a
better understanding of its challenges and solutions ",
Therefore, international comparisons, such as waste man-
agement practices from developed countries such as Ger-
many, Sweden, and South Korea, can be used.

Using case studies, the authors can assess how waste
management policies from these countries can be adapt-
ed to the local context of South Tangerang. For example,
Germany has reduced landfill waste through its highly
effective Green Dot System and Deposit Refund System
policies. Similarly, Sweden converts waste into energy,
and South Korea implements volume-based waste disposal
charges.

This research begins with

a) Direct observation at landfills, WPP3R sites, and
waste banks to monitor waste management processes;

b) Conducting in-depth interviews with relevant parties,
including local government officials, landfill manag-
ers, communities, and the private sector, to gather in-
formation on policies, challenges, and community par-
ticipation in waste management;

c) Identifying problems such as the lack of active WP-
P3R, low public awareness, funding issues, and envi-
ronmental disasters at the Cipeucang Landfill;

d) Based on field findings, developing policy solutions to
increase local government capacity, provide communi-
ty incentives, improve access and quality of WPP3R,
and encourage collaboration between the public and
private sectors;

e) Designing a waste management model combining the
3R (Reduce, Reuse, Recycle) system with a more ef-
fective Zero Waste concept, and compiling a waste re-

duction roadmap with short- and long-term targets.

Finally, a research report was prepared, including
analysis, findings, and policy recommendations for imple-
mentation by local governments, communities, and the pri-
vate sector to effectively and sustainably address the waste
problem in South Tangerang. Subsequently, the primary

research informants are presented in Table 1 below.
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Table 1. Main Informants of the Research.

No Key Informant Institution Quantity
1 Head of the Environmental Agency South Tangerang City Government 1 person
2 Deputy Head of the Environmental Agency South Tangerang City Government 1 person
3 Head of Landfill Unit Cipeucang Landfill Unit Cipeucang 1 person
4 Field Staff of Landfill Unit Cipeucang Landfill Unit Cipeucang 3 people
5 Community Members Community around Landfill Unit Cipeucang 5 people
6 Paragon NGO Manager Paragon NGO 1 person
7 KOMPPI NGO Manager KOMPPI NGO 1 person
8 LIRA NGO Manager LIRA NGO 1 person
9 Bintaro Jaya Company Private Company 1 person
10 Sinar Mas Land Company Private Company 1 person

4. Results sources in the area.

4.1.Observations at Landfills, WPP3R, and
Waste Banks

Based on field observations conducted by researchers
at the Cipeucang Final Disposal Site, WPP3R facilities,
and the Waste Bank in South Tangerang City, several key
findings regarding waste management were identified.
A primary issue is the limited capacity of the Cipeucang
Landfill, which is nearing full capacity. As the only landfill
managed by the South Tangerang City Government, this
situation causes a buildup of waste, increasing the risk of

environmental pollution affecting air, soil, and water re-

e iy S - 4 T

Source: South Tangerang City Environmental Agency, 2024.

Despite government and community efforts, waste
management effectiveness remains constrained. Therefore,

it is essential to increase landfill capacity, optimize WP-

Although WPP3R facilities in several sub-districts
operate to support waste management, their effectiveness
remains relatively low. Challenges include limited infra-
structure, insufficient active community participation, and
a shortage of human resources to manage these centers. As
an alternative, waste banks in South Tangerang City serve
to recycle household waste (Figure 5), but this program
has yet to achieve optimal results. Obstacles such as low
public awareness, limited facilities, and inadequate support

from related stakeholders mean that waste banks currently

play a minimal role in reducing the volume of waste sent
to landfills.

— s

Figure 5. Optimization of Waste Reduction Through WPP3R and Community Waste Purchase by Waste Banks.

P3R operations, and strengthen the role of waste banks to
achieve more effective and sustainable waste management

in South Tangerang City.
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4.2. Interview Results

The researchers interviewed the Waste Manager of
South Tangerang City Government, obtaining the follow-

ing insights:

4.2.1. Waste Management Policy

When asked about the implementation of current
waste management policies, the Head of the Environmen-

tal Agency stated:

“So far, waste management policies in South
Tangerang City have been focused on reducing
waste through the 3R (Reduce, Reuse, Recycle) pro-
gram and more efficient management at the Cipeu-
cang Landfill. We also encourage community-based
waste management by involving WPP3R and waste

1l

banks in various villages.’

Regarding challenges, the Deputy Head of the Envi-

ronmental Agency noted:

“The main challenges are the low level of com-
munity participation in waste sorting, the limited
number of adequate waste management facilities,
and funding problems that often hinder the develop-
ment of better infrastructure. We have socialized and
educated the public about the importance of waste
sorting through various training programs and cam-
paigns. However, public awareness still needs to be

improved.”

On obstacles to implementing Zero Waste, they ex-

plained:

“The existing waste management policy is quite
effective, but the results are still not optimal because
there is still a lot of waste that enters the landfill due
to the lack of facilities and public understanding.
The biggest obstacle in implementing Zero Waste is
changing people's mindset and dependence on sin-

gle-use plastic waste."”
Concerning the private sector's role, they commented:

“The private sector has an important role to
play in waste management, especially in support-

ing recycling facilities and providing technology for

better waste management. We have plans to develop
more WPP3Rs in each village and improve waste

sorting facilities at the household level.”

4.2.2. Landfill Conditions

When asked about the current state of the Cipeucang
Landfill and its management challenges, the Head of the
Landfill Unit stated:

“The condition of the Cipeucang Land(fill is
starting to be full, and we are facing the problem of
limited capacity to accommodate the increasing vol-
ume of waste. We also face a big challenge in envi-

ronmentally friendly waste management.”

Regarding efforts to reduce landfill waste, the Head of
the Landfill Unit explained:

“To reduce waste that enters landfills, we con-
tinue to encourage people to sort waste at home and
optimize the processing of organic waste into com-

post.”

The Deputy Head of the Landfill Unit evaluated the

existing waste management system:

“Waste management systems at landfills al-
ready exist, but with the increasing volume of waste,
we need more efficient and environmentally friendly
systems, such as better recycling facilities and tech-

nology-based waste management.”

Looking ahead, the Head of the Landfill Unit shared

the long-term plan:

“The long-term plan is to expand landfill ca-
pacity and develop more efficient waste management
technologies, as well as reduce reliance on landfills
by improving sorting and recycling facilities at the

community level.”

4.2.3. Field Management of the Cipeucang
Landfill Unit

Interviews were conducted with three field staff mem-
bers of the Cipeucang Landfill Unit about the waste man-
agement process at the landfill. The field staff explained:

“The waste management process at landfills in-
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volves sorting waste from the source, then non-recy-
clable waste is dumped into the land(fill for process-
ing. We also compact and process organic waste into

2
compost.

When asked about the main challenges in managing

waste on-site, they responded:

“The main challenge is the ever-increasing vol-
ume of waste, as well as the lack of tools and infra-
structure to handle waste that is not managed prop-
erly. We also have difficulty educating the public to

be more active in waste sorting.

Regarding community participation at the household

level, they said:

“Community participation in waste manage-
ment at the household level is still very low. The
community has not fully understood the importance
of waste sorting and considers waste as a problem

that must be solved by the government itself.”

sorting, they said:

“I started sorting waste at home, but it was in-
consistent. Sometimes it's hard to tell the difference
between types of waste, especially if there's no clear

separation facility around the environment.”

When asked about the biggest challenges in neigh-

borhood waste management, they responded:

“The biggest challenge is the lack of education
about the importance of waste sorting and the ab-
sence of enough bins in public areas. Many people
still litter.”

About the availability and use of facilities such as

WPP3R and waste banks, community members stated:

“I know there are WPP3Rs and waste banks in
some villages, but I haven't made the most of them
because there is no easy access and lack of informa-

tion about how the system works.”

Finally, when asked how to improve public aware-

Finally, when asked about their hopes for the future of ness and participation in waste management, they sug-

waste management in South Tangerang City, they shared:

“My hope for the future of waste management
is that more people will be actively involved in waste
sorting and the application of the 3R principles, as
well as the development of more WPP3Rs and more

s

environmentally friendly waste treatment facilities.’

4.2.4. The Role of the Community in Waste
Management

Five community members around the Cipeucang
Landfill Unit were interviewed about the waste manage-
ment process. Their responses were as follows:

When asked about their views on waste manage-
ment in South Tangerang City, community members

explained:

“My view of waste management in this city is
still inadequate. Landfills have started to fill up,
and there are not enough facilities to recycle waste.
Waste management at the household level is still

”

low.

Regarding their involvement in household waste

165

gested:

“To raise public awareness, I think the govern-
ment should do more socialization and provide easily
accessible facilities, as well as incentivize those who

actively sort waste.”

4.2.5. The Role of NGOs in Waste Manage-

ment

Interviews were conducted with three NGOs familiar

with waste management at the Cipeucang Landfill. The

key findings are as follows:

The Paragon NGO representatives highlighted the

role of NGOs as educational partners and facilitators:

“The role of NGOs in waste management is as
an educational partner and facilitator in developing
waste reduction programs in the community. We also
provide training on the importance of waste sorting
and the environmental impact caused by waste that

is not managed properly.”

At LIRA NGO, the main challenges in educating

the community were discussed:
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“The biggest challenge is the low awareness
of the public who consider waste management as a
problem that must only be overcome by the govern-

ment, not a personal responsibility. In addition, the

management facilities so that a lot of waste is not

processed properly.”

On collaboration with the government to improve

waste management, they stated:

lack of waste management facilities is also an obsta-

i)

cle.

Representatives from KOMPPI NGO comment-
ed on the cooperation among NGOs, government, and

community:

“Cooperation between NGOs, the government,
and the community already exists but is still limited
to certain programs. There is still a lot of room to
improve collaboration, especially in implementing

policies that involve the community.”

When asked for recommendations to improve
South Tangerang’s waste management system, the

NGOs collectively suggested:

“We recommend that the government improve
WPP3R facilities in each village, provide more in-
tensive training to the community, and encourage
the active participation of the private sector in waste

management and recycling.”

“Collaboration with the government can be
done by providing better waste recycling technolo-
gv and helping to build more efficient waste man-
agement facilities at the regional level. We are also
ready to support educational campaigns for the
public about the importance of good waste manage-

ment.”

Regarding future expectations for waste management

policies, they expressed:

“The private sector hopes that there will be pol-
icies that support more incentives for companies in-
volved in waste processing and recycling, as well as
the development of infrastructure that can reduce

the volume of waste that goes into landfills.”

4.2.7. Summary of Main Problems in South

Tangerang City Waste Management

Based on interviews and direct observations, the fol-

4.2.6. Private Sector Involvement lowing key issues were identified:

Interviews were conducted with representatives from a)
two companies managing Waste Banks in South Tangerang
City: Bintaro Jaya Company and Sinar Mas Land. Key in-
sights include:

Regarding the role of the private sector in waste

management, they explained:

“The role of the private sector in waste man-

agement is as a partner that helps process waste into b)
reusable products, such as compost or alternative
fuels. We are also involved in the provision of waste

>

management technology and infrastructure.’

When asked about challenges faced by the private

sector, their responses highlighted:

“The main challenge is the lack of public ¢)
awareness to sort waste properly, as well as low

government support in providing adequate waste

166

Lack of Active WPP3R: The number and capacity of
WPP3Rs are limited across villages. Despite the pro-
gram’s introduction, many WPP3Rs operate below ca-
pacity due to insufficient facilities and low communi-
ty participation. Consequently, recyclable waste often
ends up in landfills, undermining waste reduction ef-
forts.

Low Public Awareness: Public understanding of
waste sorting is inadequate. Despite socialization ef-
forts by the government and NGOs, many residents
lack knowledge on proper waste sorting. The scarcity
of sorting facilities at homes and public spaces wors-
ens this, with many still perceiving waste management
as the sole responsibility of the government.

Funding Issues: Financial constraints hinder the de-
velopment of infrastructure such as WPP3R facilities,

technology-based waste management, and improved
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sorting systems. Without sufficient investment, waste

management effectiveness remains limited.
d) Environmental Disaster at Cipeucang Landfill: The
landfill’s limited capacity leads to waste accumulation
and environmental pollution, including landslides that
contaminate soil and water, posing health risks. This
situation underscores the urgent need for waste reduc-
tion solutions and improvements in landfill manage-

ment.

The interview results reveal that waste management in
South Tangerang City centers on waste reduction through
the 3R (Reduce, Reuse, Recycle) program but faces signif-
icant challenges. These include low community participa-
tion in waste sorting, limited waste management facilities,
and funding constraints. The Cipeucang landfill is nearing
capacity, struggling to accommodate the increasing vol-
ume of waste. Although efforts are made to reduce waste
by sorting and processing organic materials, more efficient
waste management remains a challenge. Household-level
community involvement is still minimal, highlighting the
need for enhanced education and socialization to boost
public awareness. NGOs and the private sector contribute
to community education and the provision of waste treat-
ment technologies but encounter limitations due to low
public awareness and insufficient facilities. To improve the
system, informants recommend upgrading WPP3R facili-
ties, providing more community training, and strengthen-

ing collaboration between the public and private sectors.

5. Discussion

5.1. Waste Mitigation in South Tangerang City

Environmental hazards due to waste are latent condi-
tions that can pose future threats. These hazards are largely
caused by human behavior, such as the habit of littering
and poor waste management. The risk of disaster from
waste arises when waste is dumped into landfills without
prior treatment at WPP3R facilities. The accumulation of
waste in landfills continues to increase, resulting in envi-
ronmental pollution and public health risks. Poor waste
management can lead to environmental degradation and

disturbances for communities living near landfills. Land-

slides at the Cipeucang Landfill serve as evidence that
poor waste management can cause waste-related disasters
that threaten both human life and the environment .

The vulnerability to disasters caused by waste increas-
es when the capacity of local governments and communi-
ty participation to anticipate and address waste issues is
lacking. Waste management systems, infrastructure, and
community waste disposal habits are key factors in min-
imizing this vulnerability. Capacity building among all
stakeholders to manage and mitigate disaster risks caused
by waste must be improved . This includes infrastruc-
ture, institutions, human knowledge and skills, and col-
lective attributes such as social relations, leadership, and
management e,

According to research by Satispi and Samudra (2022),
waste management in Indonesia faces three main prob-
lems: (a) the traditional landfill-based waste management
system of collection, transportation, and disposal is no lon-
ger effective; (b) public understanding is limited, as many
people do not recognize the added value of waste through
waste banks and continue to dispose of waste carelessly **;
and (c) waste management does not align with environ-
mental changes, meaning sustainable waste management
must be based on resource capabilities, ecological condi-
tions, the economy, and future-oriented strategies. Several
control measures must be implemented, one of which is re-
ducing the amount of waste sent to landfills—an effective
municipal waste management and mitigation strategy to

lower disaster risk .

5.2. Zero Waste as Waste Mitigation

Reducing the negative impact of waste requires the
participation of all parties: the community, the business
sector, and the government. When waste is not properly
managed, a large amount ends up in landfills. Accumulat-
ed waste in landfills negatively affects the environment
through pollution of water, soil, and air, which can lead to
human health problems. Landfills are one of the most com-
mon and widely used waste management methods. As the
volume of waste increases, the role of landfills becomes
even more critical, and the resulting negative impacts are
difficult to avoid *'". Before waste is disposed of in land-

fills, it should first be processed through the 3R approach
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at waste treatment sites. The City of South Tangerang fol-

lows the waste handling stream as described in Figure 6:

R

L-------

@

-----ﬁ---------’

Door-to-door

Figure 6. Waste Processing Flow in South Tangerang City.

Figure 6 shows that waste reduction remains low,
while the amount of waste disposed of in landfills is very
high. In terms of the Zero Waste approach, South Tan-
gerang City still has ineffective waste management, as a
large volume of waste is sent directly to landfills. Based
on the waste management flow, there are stages where
waste is disposed of directly from the source to the land-

fill without undergoing a separation process. The scheme

of directly disposing of waste to landfills in South Tan-
gerang City suggests that the waste is not processed
beforehand. As a result, the effectiveness of reducing
waste through WPP3R and waste banks remains very
limited. Referring to the data in Table 2, the average
waste reduction from 2022 to 2024 was only 16%. This
figure is still below the national waste reduction target of
30% 4.

Table 2. Waste Management in South Tangerang City.

Year Waste Generation WEPPSR Bank-Managed Waste Waste Reduction Waste to landfill
Dikelola Remnant

2022 376,412 27,545 11,513 615 46,307 330,105 88%

2023 390,754 33,465 14,058 516 45,281 345,473 88%

2024 291,659 39,420 19,345 541 71,294 220,365 76%

Source: South Tangerang City Environmental Agency, 2024.

Therefore, the South Tangerang City Government
needs to develop waste processing flows to reduce the
amount of waste sent to landfills (Figure 7). This devel-
opment must interrupt the current process in which waste
collected from door to door and from temporary waste
shelters is directly disposed of in landfills. All waste col-

lected from households and temporary shelters should

first undergo a waste sorting process. Waste that has no
economic value or cannot be reprocessed will be sent to
landfills. Meanwhile, waste with economic value should
be sold to factories for further processing into products,
with any remaining factory waste then disposed of in
landfills. In this way, only residual waste ends up in the
landfill ",
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The model can be applied in South Tangerang City.
However, waste sorting locations such as WPP3R and
waste banks are still limited, and the existing infrastruc-
ture is inadequate. One of the advantages of waste reduc-
tion efforts in South Tangerang City is the presence of
WPP3R, although many are inactive in implementing the
3R principles. While WPP3R facilities have been built,
they have not been optimized, as waste processing activ-
ities are not being carried out. Therefore, attention must

be given to all relevant parties to reactivate and operate

these facilities.

The existence of both active and inactive WPP3R fa-
cilities indicates that institutional aspects related to mainte-
nance are not functioning optimally (Table 3). Issues such
as unclear land ownership, damaged buildings, difficult ac-
cess, and changes in function have contributed to WPP3R
inactivity. Another factor behind the lack of maintenance
is the constraint on operational and maintenance costs. The
funds used to implement WPP3R come from the govern-

ment, public donations, and the private sector *’!.

Table 3. WPP3R and Active and Inactive Waste Banks in South Tangerang City.

Number of WPP3Rs Number of Waste Banks
Year Active Active Active Active
2020 37 14 219 71
2022 38 15 227 79
2023 41 15 228 105
2024 40 15 254 135

Source: South Tangerang City Environmental Agency, 2024

Referring to data from the Central Statistics Agency of
South Tangerang City (2024), the population of South Tan-
gerang City is 1,367,405 people. Based on the Indonesian

National Standards for Waste Management in Residential
Areas, the required number of polling stations is as follows
(Table 4):

Table 4. Service Capacity and WPP3R Needed in South Tangerang City.

Service Capacity

No TPS WPP3R Required
Volume Number of people
1 TPS Type 1 100 m2 500 2735
2 TPS Type 11 +300 m2 6000 228
3 TPS Type 111 +1000 m2 24000 57

Source: City Government Data Based on SNI Calculations (2024).
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Table 4 shows that the number of WPP3Rs in South
Tangerang City has not met the needs of all city residents.
Therefore, the government must increase the number of
WPP3Rs to maximize waste processing. The availabili-
ty of good access will encourage community behavior in
managing waste. Access can be viewed in terms of the
availability and accessibility of waste treatment sites **.

Based on previous research, the lack of WPP3Rs can
be caused by limited land availability. This is due to the
fact that waste management facilities and infrastructure
have not been included in the local government’s Detailed
Spatial Plan. Therefore, WPP3R locations must be incor-
porated into the Detailed Spatial Plan . By maximizing
the function of WPP3Rs, the waste disposed of in the land-
fill will be limited to residue, making the Cipeucang Land-
fill more sustainable in the long term and minimizing the

risk of environmental disasters caused by waste.

5.3.Findings and Results of Waste Manage-
ment Analysis in South Tangerang City

Waste management in South Tangerang City faces
various significant challenges that hinder the realization of
sustainable management, but there are also solutions and

efforts that are being or can be implemented.

5.3.1. Main Challenges

a) Limited Capacity and Conditions of Landfills:

* Final Processing Sites (TPA), such as the Cipeu-
cang Landfill, are facing capacity limitations and
are overloaded due to the increasing volume of
unmanaged waste.

e This results in groundwater and air pollution due
to the uncontrolled accumulation of waste.

e There have been repeated conflicts and temporary
closures of the Cipeucang Landfill due to manage-
ment issues. This is consistent with reviews from
waste management market analyses "

b) Less Optimal Waste Collection and Sorting System:

* Many waste collection methods still use a direct
(door-to-door) system, with waste being sent di-
rectly to landfills without adequate initial sorting.

*  Waste management procedures still allow direct

disposal to landfills without a prior selection

process.

+ Communities have not yet consistently separated
organic and non-organic waste at the source, and
participation in waste bank programs remains low.

* There is a lack of adequate waste management in-
frastructure, including limited numbers of Tem-
porary Shelters (TPS), TPS3R facilities (Reduce,
Reuse, Recycle), and insufficient waste bins, espe-
cially in market areas.

¢) Limited Resources and Infrastructure:

e The number of waste transport vehicles (trucks)
operated by the South Tangerang City Sanitation
Office is very limited and not proportional to the
volume of waste.

*  The welfare and safety of waste collectors are also
inadequate.

e There is a shortage of human resources (HR) in
the waste management sector.

d) Low Public Awareness and Participation:

e There are performance obstacles and inadequate
facilities, as well as a lack of public awareness re-
garding waste separation at the source ',

¢ Weak communication from higher to lower levels
causes the intended goals to be unachieved.
*  The practice of burning waste by residents still oc-

curs, leading to environmental pollution.

5.4. Comparative Analysis of Waste Manage-
ment in Developed Countries and Indone-
sia
From 2020 to 2024, Germany, Sweden, and South Ko-

rea have continued to strengthen their waste management

policies and systems to achieve ambitious recycling targets
and reduce the amount of waste disposed of in landfills.

Each country has taken a different approach, but all focus

on efficiency and sustainability in waste management "),
Germany, long recognized as a world leader in recy-

cling, continues to exceed its targets. In 2022, Germany
recorded a recycling rate of 67.7%, surpassing the national
target of 65% set for 2020-2035 ¥, In fact, the country
has exceeded this target since 2019. Policies supporting
this achievement include the Green Dot System, which

makes manufacturers responsible for packaging waste, and
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the Deposit Refund System (DRS), applied to plastic bot-
tles and cans. The DRS system has been highly successful,
achieving a return rate of 87.6% by 2024 ®. In addition,
Germany banned the use of single-use plastics in 2022,
promoting environmentally friendly alternatives. These
efforts reflect Germany’s strong commitment to reducing
waste and promoting sustainability .

Sweden, known for its highly efficient waste man-
agement policies, also recorded significant achievements
from 2020 to 2024. In 2022, Sweden's household waste

recycling rate reached around 47% ©°

, slightly below
the EU average but still reflecting strong efforts in waste
management. Sweden has a unique waste management
system, with incineration as the primary method of waste
treatment, generating energy from waste combustion. In
addition, Sweden implemented a Deposit Refund System
for bottles and cans, achieving a return rate of 87.6% by
2024 P7. By 2024, Sweden also required all households
and businesses to separate food waste for processing into
biogas. This policy demonstrates Sweden's success in re-
ducing waste and utilizing it for sustainable energy pro-
duction **.

South Korea, known for its strict waste management
policies, has also achieved high recycling rates. In 2022,
the country's recycling rate was recorded at 65.77% %,
with most waste processed through incineration and the re-
mainder disposed of in landfills . One of the most influ-
ential policies in South Korea is the Jongnyangje System,
which requires waste to be separated into several catego-
ries, such as food waste, general waste, recyclables, and
bulky goods. The community must use different garbage
bags for each category. Violations of this system are sub-
ject to substantial fines, while those who report violations
may receive rewards. In addition, South Korea implements
a Deposit Refund System for plastic bottles and cans, with
a recycling target of 70% by 2030 *'.

These three countries demonstrate an outstanding
commitment to waste management and recycling through
supportive policies, innovative technologies, and effective
incentive systems. Although their approaches differ, their
goals are the same: reducing the environmental impact of
waste, encouraging recycling, and promoting greater sus-

tainability worldwide.

5.5.Internal Solutions for City Government
Policies to Improve Waste Management

Based on field findings obtained through interviews
and direct observations, this study compiles several poli-
cy solutions to overcome waste management problems in

South Tangerang City, including:

1) Capacity Building of Local Governments: Local
governments need to enhance waste management ca-
pacity, both in terms of human resources and bud-
get. This includes providing further training for waste
management officers and allocating greater funds to
build more efficient waste management infrastructure,
including more and better WPP3R facilities.

2) Incentivizing Communities: To encourage active

community participation in waste sorting and reduc-

tion, the government should reward individuals or
communities that are active in waste management.

These incentives can take the form of discounts on

waste service fees or additional facilities such as spe-

cial trash bins for household recycling.

3) Improving WPP3R Access and Quality: A key solu-
tion is to improve the accessibility and quality of WP-
P3R facilities in each village. The government must
ensure WPP3Rs operate properly, provide adequate fa-
cilities, and carry out ongoing maintenance and repairs
so that more people will use them. Increasing the num-
ber of WPP3Rs should also be prioritized, especially
in densely populated areas.

4) Fostering Collaboration between the Public and

Private Sectors: To achieve more effective waste

management, close collaboration between govern-

ments, communities, and the private sector is essential.

The private sector can assist by providing advanced

waste treatment technologies and infrastructure, such

as recycling technology. Additionally, private compa-
nies can support funding for waste management and
public education campaigns about the importance of

waste sorting and reduction.

With these policy solutions, waste management in
South Tangerang City can become more efficient and sus-
tainable, reduce reliance on landfills, increase recycling

rates, and minimize negative environmental impacts.
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6. Conclusions and Recommenda-
tions

Waste management in South Tangerang City faces
several significant challenges that require immediate at-
tention. The primary issue is the limited capacity of the
landfill, which has already reached its maximum, leading
to garbage buildup. Consequently, recyclable waste con-
tinues to be sent to landfills, contributing to environmen-
tal damage, including water, soil, and air pollution. Low
community participation in waste sorting further hampers
effective waste management. Although the government
has initiated the 3R program, its impact remains limited
due to inadequate facilities and insufficient public educa-
tion. In addition, many WPP3Rs do not operate optimally,
leaving a large amount of waste unprocessed. Despite the
implementation of several waste mitigation policies, such
as waste sorting and organic waste processing, their exe-
cution remains inadequate. Therefore, there is an urgent
need for more comprehensive policies and stronger collab-
oration between the public and private sectors to enhance
waste management efforts. Strengthening policies, improv-
ing public training, and integrating stricter regulations can
significantly increase the efficiency and sustainability of
waste management. This study further recommends apply-
ing the Zero Waste principle as a mitigation strategy to re-

duce landfill dependency and extend landfill lifespan.

6.1. Recommendations

a. Local Government Capacity Building: Strength-
en waste management capacity by increasing training
for waste management officers and allocating a larger
budget to develop more adequate WPP3R facilities.

e The South Tangerang City Government needs to
implement stricter waste management procedures,
prioritizing sorting at WPP3R so that only residue
waste is sent to landfills.

* Increase education and socialization efforts to
raise public awareness about the importance of
waste sorting through intensive campaigns and
training that reach all levels of society.

b. Improving WPP3R Access and Quality: Enhance
facilities and increase the number of WPP3Rs in each

sub-district to ensure communities have easy access to

separate and process waste.

c¢. Providing Incentives for Community Participation:
Offer incentives to individuals or communities active-
ly engaged in waste management, such as rebates on
waste service fees or performance-based awards.

d. Collaboration between the Public and Private Sec-
tors: Encourage the private sector to take a more ac-
tive role in waste management, including providing
more efficient waste treatment technologies and sup-
porting funding for waste management infrastructure.

e. Infrastructure and Facility Improvements:

* Improve the quantity and quality of waste man-
agement infrastructure, including the construction
of modern recycling centers.

* Implement a modern, reliable, and efficient waste
management system using environmentally friend-
ly technologies.

f. Community Education and Empowerment:

* Intensify public education and awareness cam-
paigns to improve waste sorting at the source and
increase participation in programs such as waste
banks.

»  Strengthen human resources and increase budgets
to adequately support employees working in the
waste sector.

g. Multistakeholder Collaboration:

»  Establish close cooperation between communities,
government, and the industrial sector to promote
sustainable waste management.

*  Encourage participation from diverse groups, in-
cluding students, in research, policy advocacy, and

concrete actions to drive change.

By addressing these challenges through well-planned
policies, adequate infrastructure, and active participation
from all segments of society, South Tangerang City is ex-
pected to progress toward more effective, environmentally

friendly, and sustainable waste management.

Author's Contributions

Conceptualization, R.S., A.A.S., E.S.; methodolo-
gy, R.S., A.A.S., E.S.; software, R.S., A.A.S.; validation,
R.S., A.A.S.; formal analysis, R.S., A.A.S.; research, R.S.,
A.A.S.; resources, R.S., A.A.S.; data curation, R.S., A.A.S.;

172



Research in Ecology | Volume 07 | Issue 04 | October 2025

writing—preparation of original drafts, R.S., A.A.S.; writ-
ing—reviewing and editing, R.S., A.A.S.; visualization,
R.S., A.A.S; supervision, A.A.S.; project administration,
A.A.S.; All authors have read and approved the published

version of the manuscript.

Funding

This work does not receive external funding.

Institutional Review Board State-
ment

This research was conducted with the approval of the
Muhammadiyah University Jakarta Ethics Committee No.
186-2024 and has obtained written consent from stake-
holders.

Informed Consent Statement

Not applicable.

Data Availability Statement

No new data were created or analyzed in this study.

Acknowledgments

We would like to express our deepest gratitude to the
University Chancellor, the Dean of the Faculty of Social
and Political Sciences, Muhammadiyah University of Ja-
karta, and the Tangerang City Government for providing
critical data on waste management. Special thanks to the
Regional Planning Agency, landfill managers, local com-
munity representatives, waste experts, and policy analysts
for their input. We also appreciate the team of young re-
searchers who assisted, and the supporting institutions for
their dedication. This study aims to promote sustainable
waste management and improve public health and environ-

mental conditions in the study area.

Conflict of Interest

The authors declare no conflict of interest.

References

[1] Munir, A., Fadhilah, 2023. Climate Change and Food
Insecurity: The Importance of Food Loss and Waste
Reduction in Indonesia. IOP Conference Series: Earth
and Environmental Science. 1134, 012040. DOI:
https://doi.org/10.1088/1755-1315/1134/1/012040
Wikurendra, E., Csonka, A., Nagy, I., et al., 2024.
Urbanization and the Benefits of Circular Economy
Integration into Waste Management in Indonesia: An
Overview. Circular Economy and Sustainability. 4(2),
1219-1248. DOI: https://doi.org/10.1007/s43615-
024-00346-w

Directorate of Waste Management, 2024. Waste Man-
agement Performance Achievements [in Indonesian].
Jakarta: Indonesia. Available from: https://sipsn.menl-
hk.go.id/sipsn/ (cited 6 February 2025).

Qonitan, F., Suryawan, . W.K., Rahman, A., 2021.
Overview of Urban Solid Waste Generation and
Energy Utilization Potential in Indonesia's Ma-
jor Cities. Journal of Physics: Conference Series.
1858(1), 012064. DOI: https://doi.org/10.1088/1742-
6596/1858/1/012064

Ulhasanah, N., Mahlisa, R., Ridhosari, B., 2023. De-
sign of Waste Management System in Slums by 3R
Waste Treatment Sites (Case Study: Tangerang City,
Indonesia). Journal of Sustainable Prasarana. 2(1),
32-45. DOI: https://doi.org/10.61078/jsi.v2i1.17
Meidiana, C., Tak, T., Yudono, A., et al., 2022. Com-
munity-Based Waste Management Model in Optimiz-
ing Waste Reduction: Waste Bank Practices in Indo-
nesia. In: Meidiana, C., Kurniawan, T.A., Yudono, A.,
et al. (eds.). Modern Challenges and Approaches to
Humanitarian Engineering. IGI Global: Hershey, PA,
USA. pp. 98-113. DOI: https://doi.org/10.4018/978-
1-7998-9190-1.ch006

Salam, R., 2021. Implementation of Good Gover-
nance to Improve the Competence of State Civil
Apparatus in Local Government. Budapest Interna-
tional Research and Critics Institute Humanities and
Social Sciences. 4(1), 1198—1206. DOI: https://doi.
org/10.33258/birci.v4il.1736

Chaudhary, V., Prakash, S., Arya, S., et al., 2024.
Waste Management and its Impacts on Climate
Change — A Review. In: Chaudhary, V., Prakash, S.,
Arya, S., et al. (eds.). Environment and Society 2023.
Nature Hills Publications: Pune. pp.146-156.

Israt, A., 2022. Analysis of Air Pollution Levels Due
to Methane Emissions (CH4) at Final Disposal Sites.
Journal of Asian Multicultural Research for Medical
and Health Sciences Study. 3(3), 10-15. DOI: https://

(2]

(3]

(4]

(3]

173


https://doi.org/10.1088/1755-1315/1134/1/012040
https://doi.org/10.1007/s43615-024-00346-w
https://doi.org/10.1007/s43615-024-00346-w
https://sipsn.menlhk.go.id/sipsn/
https://sipsn.menlhk.go.id/sipsn/
https://doi.org/10.1088/1742-6596/1858/1/012064
https://doi.org/10.1088/1742-6596/1858/1/012064
https://doi.org/10.61078/jsi.v2i1.17
https://doi.org/10.4018/978-1-7998-9190-1.ch006
https://doi.org/10.4018/978-1-7998-9190-1.ch006
https://doi.org/10.33258/birci.v4i1.1736
https://doi.org/10.33258/birci.v4i1.1736
https://doi.org/10.47616/jamrmhss.v3i3.303

Research in Ecology | Volume 07 | Issue 04 | October 2025

doi.org/10.47616/jamrmhss.v3i3.303

[10] Syarifuddin, H., Devitriano, D., Afdal, M., et al.,
2023. Landfill Gas Prospect as a Renewable En-
ergy Source at Talang Gulo Jambi City, Indone-
sia. Ecological Engineering and Environmental
Technology. 24(8), 311-320. DOI: https://doi.
0rg/10.12912/27197050/172852

[11] Ferronato, N., Torretta, V., 2019. Waste Management
in Developing Countries: A Review of Global Issues.
International Journal of Environmental Research
and Public Health. 16(6), 1060. DOI: https://doi.
org/10.3390/ijerph16061060

[12] Waste4Change Office, 2023. Handling the Impact
of Landslide Waste at the Cipeucang Landfill, South
Tangerang, Indonesia. Waste4Change: South Tan-
gerang City, Indonesia. Available from: https://was-
te4change.com/blog/handling-the-impact-of-waste-
landslide-at-the-cipeucang-landfill-south-tangerang-
indonesia/ (cited 11 February 2025).

[13] Farhan, D., 2020. Garbage at Cipeucang Landfill,
South Tangerang, Landslides into Cisadane Riv-
er [in Indonesian]. medcom.id: South Tangerang
City, Indonesia. Medcom.id. Available from:
https://www.medcom.id/nasional/daerah/ZkeB-
ZBOK-sampah-di-tpa-cipeucang-tangsel-long-
sor-ke-sungai-cisadane (cited 21 January 2025).

[14] Lavigne, F., Paris, R., Wassmer, P., et al., 2007.
Field observations of the July 17, 2006 tsunami in
Java. Natural Hazards and Earth System Scienc-
es. 7(1), 177-183. DOI: https://doi.org/10.5194/
nhess-7-177-2007

[15] Woldearegay, K., 2025. Characteristics of Landslides
Affecting Road Networks in Ethiopia: Evidence from
25 Years of Research, Practice, and Documentation.
In: Abolmasov, B., Alcantara-Ayala, 1., Arbanas,
7., et al. (eds.). Progress in Landslide Research and
Technology, Volume 3 Issue 2, 2024. Springer: Cham,
Switzerland. DOI: https://doi.org/10.1007/978-3-031-
72736-8 25

[16] Tian, Y., Xu, C., Yuan, R.M., 2021. Earthquake-trig-
gered Landslides. In: Shroder, J. (ed.). Treatise on
Geomorphology, 2nd ed. Elsevier: Amsterdam, Neth-
erlands. pp. 583—614. DOI: https://doi.org/10.1016/
B978-0-12-818234-5.00120-6

[17] Froude, M., Petley, D., 2018. Global fatal landslide
events 2004 to 2016. Natural Hazards and Earth Sys-
tem Sciences. 18(8), 2161-2181. DOI: https://doi.
org/10.5194/nhess-18-2161-2018

[18] Zhang, W., Wang, Z., 2023. Can SMEs Benefit Equal-
ly from Supportive Policies in China? PLoS ONE.
18(3), €0280253. DOI: https://doi.org/10.1371/jour-

nal.pone.0280253

[19] Satispi, E., Samudra, A.A., 2022. Plastic Waste Man-
agement in Indonesia. Journal of Public Policy and
Administration. 6(2), 155-164. DOI: https://doi.
org/10.11648/j.jppa.20220604.11

[20] Almansour, M., Akrami, M., 2024. Towards Zero
Waste: An In-Depth Analysis of National Policies,
Strategies, and Case Studies in Waste Minimiza-
tion. Sustainability. 16(22), 10105. DOI: https://doi.
org/10.3390/su162210105

[21] Awasthi, A., 2023. Zero Waste: Potential Strategies
for Sustainable Waste Management. Waste Manage-
ment and Research. 41(3), 1061-1062. DOI: https://
doi.org/10.1177/0734242X231170264

[22] Wilson, D., 2023. Learning from the Past to Plan
for the Future: A Historical Review of the Evolution
of Waste and Resource Management 1970-2020
and Reflections on 2020-2030 Priorities — Perspec-
tives of Engaged Witnesses. Waste Management
and Research. 41(12), 1754—-1813. DOI: https://doi.
org/10.1177/0734242X231178025

[23] Bogusz, M., Matysik-Pejas, R., Krasnodgbski, A., et
al., 2021. The Concept of Zero Waste in the Context
of Supporting Environmental Protection by Con-
sumers. Energies. 14(18), 5964. DOI: https://doi.
org/10.3390/en14185964

[24] Markina, L., Kovach, V., Vlasenko, O., 2024. Analysis
of the World Waste Management Market. Technology
Audit and Production Reserves. 3(1), 36—43. DOI:
https://doi.org/10.15587/2706-5448.2024.307321

[25] Rizani, M., Sudikno, A., Ari, [.LR.D., et al., 2016.
Waste Management Strategies in Urban Areas to
Achieve Service Targets (A Case Study of Waste
Management in Mojokerto, Indonesia). Journal of Ap-
plied Sciences Research. 12(1), 18-22.

[26] Jackson, K., 2024. Solid Waste Management Policies
and Practices: A Case Study of Citizen Participation
in Rural Japan. International Journal of Sub-Saharan
African Research. 44(4), 81-110.

[27] Ahmed, 1., Cooper-Johnson, T., Fuller, S., et al., 2022.
Strengthening Capacity in Disaster Waste Manage-
ment in Vanuatu. Sustainability. 14(20), 13505. DOI:
https://doi.org/10.3390/su142013505

[28] Wilson, D., Webster, M., 2018. Building Capac-
ity for Community Waste Management in Low-
and Middle-Income Countries. Waste Manage-
ment and Research. 36(1), 1-2. DOI: https://doi.
org/10.1177/0734242X 17748535

[29] Andriani, D., Atmaja, T., 2019. The potentials of land-
fill gas production: a review on municipal solid waste
management in Indonesia. Journal of Material Cycles

174


https://doi.org/10.47616/jamrmhss.v3i3.303
https://doi.org/10.12912/27197050/172852
https://doi.org/10.12912/27197050/172852
https://doi.org/10.3390/ijerph16061060
https://doi.org/10.3390/ijerph16061060
https://waste4change.com/blog/handling-the-impact-of-waste-landslide-at-the-cipeucang-landfill-south-tangerang-indonesia/
https://waste4change.com/blog/handling-the-impact-of-waste-landslide-at-the-cipeucang-landfill-south-tangerang-indonesia/
https://waste4change.com/blog/handling-the-impact-of-waste-landslide-at-the-cipeucang-landfill-south-tangerang-indonesia/
https://waste4change.com/blog/handling-the-impact-of-waste-landslide-at-the-cipeucang-landfill-south-tangerang-indonesia/
http://medcom.id:
http://Medcom.id
https://www.medcom.id/nasional/daerah/ZkeBZBOK-sampah-di-tpa-cipeucang-tangsel-longsor-ke-sungai-cisadane
https://www.medcom.id/nasional/daerah/ZkeBZBOK-sampah-di-tpa-cipeucang-tangsel-longsor-ke-sungai-cisadane
https://www.medcom.id/nasional/daerah/ZkeBZBOK-sampah-di-tpa-cipeucang-tangsel-longsor-ke-sungai-cisadane
https://doi.org/10.5194/nhess-7-177-2007
https://doi.org/10.5194/nhess-7-177-2007
https://doi.org/10.1007/978-3-031-72736-8_25
https://doi.org/10.1007/978-3-031-72736-8_25
https://doi.org/10.1016/B978-0-12-818234-5.00120-6
https://doi.org/10.1016/B978-0-12-818234-5.00120-6
https://doi.org/10.5194/nhess-18-2161-2018
https://doi.org/10.5194/nhess-18-2161-2018
https://doi.org/10.1371/journal.pone.0280253
https://doi.org/10.1371/journal.pone.0280253
https://doi.org/10.11648/j.jppa.20220604.11
https://doi.org/10.11648/j.jppa.20220604.11
https://doi.org/10.3390/su162210105
https://doi.org/10.3390/su162210105
https://doi.org/10.1177/0734242X231170264
https://doi.org/10.1177/0734242X231170264
https://doi.org/10.1177/0734242X231178025
https://doi.org/10.1177/0734242X231178025
https://doi.org/10.3390/en14185964
https://doi.org/10.3390/en14185964
https://doi.org/10.15587/2706-5448.2024.307321
https://doi.org/10.3390/su142013505
https://doi.org/10.1177/0734242X17748535
https://doi.org/10.1177/0734242X17748535

Research in Ecology | Volume 07 | Issue 04 | October 2025

and Waste Management. 21(6), 1572-1586. DOI:
https://doi.org/10.1007/s10163-019-00895-5

[30] Nanda, M.A., Wijayanto, A.K., Imantho, H., et al.,
2022. Factors Determining Suitable Final Disposal
Sites for Energy Generation from Municipal Solid
Waste: A Case Study of the Greater Jakarta Area, In-
donesia. Scientific World Journal. 2022(1), 9184786.
DOI: https://doi.org/10.1155/2022/9184786

[31] Chen, D., Bodirsky, B., Krueger, T., et al., 2020. The
World's Growing Urban Solid Waste: Trends and
Impacts. Environmental Research Letters. 15(7),
074021. DOI: https://doi.org/10.1088/1748-9326/
ab8659

[32] Muneeb, S.M., Asim, Z., Adhami, A., 2019.
Multi-Criteria Decision-Making Model for Optimal
Planning of Municipal Solid Waste Under Uncer-
tainty. International Journal of Multicriteria Decision
Making. 8(2), 105-132. DOI: https://doi.org/10.1504/
[JMCDM.2019.106903

[33] Yudartha, I.P., Lukman, J., Ariani, D., et al., 2025.
Policy advocacy in waste management through
TPS3R in Abiansemal Village, Badung Regency, Bali
Province. West Science Social and Humanities Stud-
ies. 3(1), 10-19. DOI: https://doi.org/10.58812/wsshs.
v3i01.1576

[34] Wang, H., Wang, X., Zhang, X., et al., 2020. Key
Factors Influencing Public Awareness of Household
Solid Waste Recycling in China's Urban Areas: A
Case Study. Resources, Conservation and Recycling.
158, 104813. DOI: https://doi.org/10.1016/j.rescon-
rec.2020.104813

[35] Gonibala, W., Igirisa, 1., Isa, R., 2024. Managing

Waste with the Concept of Reduce, Reuse, Recycle
(3R) as an Effort to Create a Clean Environment.
Public Policy Journal. 5(3), 257-265. DOI: https://
doi.org/10.37905/ppj.v5i3.2676

[36] Pop, R.E., Rodino, S., 2023. Waste Management in
the Context of a Circular Economy. Romanian Journal
of Ecology and Environmental Chemistry. 5(2), 107—
116. DOI: https://doi.org/10.21698/rjeec.2023.215

[37] Allen-Taylor, K.O., 2022. A study of the extended
producer responsibility (epr) scheme for plastic waste
management in germany. Journal of Global Eco-
nomics. 16(4), 1-10. DOI: https://doi.org/10.56557/
jogee/2022/v16i147723

[38] Elginoz, N., van Blokland, J., Safarian, S., et al.,
2024. Wood Waste Recycling in Sweden—Industrial,
Environmental, Social, and Economic Challenges and
Benefits. Sustainability. 16(14), 5933. DOI: https://
doi.org/10.3390/sul6145933

[39] Bergquist, A.K., Lindmark, M., Petrusenko, N., 2023.
Creating Value From Waste: The Transformation of
Sweden's Waste and Recycling Sector, 1970s—2010s.
Business History Review. 97(1), 3-31. DOI: https://
doi.org/10.1017/S0007680522000745

[40] Lee, E., Shurson, G., Oh, S.H., et al., 2024. Food
Waste Recycling Management for a Sustainable Fu-
ture: A Case Study on South Korea. Sustainability.
16(2), 854. DOI: https://doi.org/10.3390/su16020854

[41] Park, S., 2018. Factors Influencing Recycling Rates
Under the Volume-Based Waste Charge System in
South Korea. Waste Management. 74, 43-51. DOI:
https://doi.org/10.1016/j.wasman.2018.01.008

175


https://doi.org/10.1007/s10163-019-00895-5
https://doi.org/10.1155/2022/9184786
https://doi.org/10.1088/1748-9326/ab8659
https://doi.org/10.1088/1748-9326/ab8659
https://doi.org/10.1504/IJMCDM.2019.106903
https://doi.org/10.1504/IJMCDM.2019.106903
https://doi.org/10.58812/wsshs.v3i01.1576
https://doi.org/10.58812/wsshs.v3i01.1576
https://doi.org/10.1016/j.resconrec.2020.104813
https://doi.org/10.1016/j.resconrec.2020.104813
https://doi.org/10.37905/ppj.v5i3.2676
https://doi.org/10.37905/ppj.v5i3.2676
https://doi.org/10.21698/rjeec.2023.215
https://doi.org/10.56557/jogee/2022/v16i47723
https://doi.org/10.56557/jogee/2022/v16i47723
https://doi.org/10.3390/su16145933
https://doi.org/10.3390/su16145933
https://doi.org/10.1017/S0007680522000745
https://doi.org/10.1017/S0007680522000745
https://doi.org/10.3390/su16020854
https://doi.org/10.1016/j.wasman.2018.01.008

