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Q;tcl;g‘liller(‘;,ségfyMel 2025 lllegal dumping represents a critical environmental and public health
Revised; 01, Juni 2025 challenge in Indonesia, exacerbated by rapid urbanization, inadequate waste
Accepted; 10, Juni 2025 management infrastructure, and socio-cultural attitudes toward waste
disposal. This study employs a descriptive literature review methodology to
analyze illegal dumping trends over the past decade, synthesizing data from
peer-reviewed articles, government reports, and case studies. Findings reveal
the proliferation of unauthorized dumpsites, particularly in urban areas,
alongside the increasing prevalence of plastic waste as a dominant
component. Socio-economic factors such as poverty, limited access to formal
waste management systems, and insufficient public awareness are identified
as key drivers of this issue. lllegal dumping causes significant environmental
degradation, including water contamination and ecosystem disruption, and
poses substantial health risks through exposure to hazardous materials and
vector-borne diseases. This research underscores the necessity for integrated
interventions, highlighting the need for a comprehensive and multi-faceted
approach to effectively tackle illegal dumping. Specifically, this entails
strengthening regulatory frameworks, enhancing enforcement mechanisms,
promoting community engagement, leveraging technological innovations, and

making substantial investments in the strategic development of waste
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INTRODUCTION

lllegal dumping has emerged as a critical environmental and public health issue in Indonesia,
particularly over the past decade (Munawar et al., 2018). Defined as the unauthorized disposal of waste
in non-designated areas, illegal dumping encompasses a wide range of materials, including household
refuse, industrial waste, and hazardous substances (D’Amato & Zoli, 2012). This practice poses
significant threats to ecosystems, public health, and overall quality of life (Mazza et al., 2015). As one
of Southeast Asia's largest and most populous countries, Indonesia faces unique challenges in
managing waste effectively. Despite various government initiatives aimed at improving waste
management systems and enforcing regulations, illegal dumping continues to proliferate, highlighting
significant gaps in infrastructure, enforcement mechanisms, and public awareness (Al Fariz et al.,
2024b).

The context of illegal dumping in Indonesia is shaped by rapid urbanization and population
growth (Al Fariz et al., 2024a). With an estimated annual waste generation of over 67 million tons, a
substantial portion remains uncollected or improperly disposed of. Many communities lack access to
adequate waste management services, compelling residents and businesses to resort to illegal dumping
as a convenient alternative. Cultural attitudes toward waste disposal further complicate the situation; for
many individuals, illegal dumping is perceived as a low-cost solution that avoids disposal fees and
logistical challenges associated with proper waste management.

Over the past decade, trends in illegal dumping have evolved due to several socio-economic
factors (Marshall & Farahbakhsh, 2013; Shovon et al., 2024). The rise of single-use plastics and other
non-biodegradable materials has significantly increased the volume of waste being dumped illegally
(Muis et al., 2023). Additionally, Indonesia's role as a destination for imported waste from developed
countries has exacerbated the problem. While some imported materials are processed for recycling, a
considerable portion ends up in illegal dumpsites or is mismanaged due to inadequate facilities and
oversight (Muis et al., 2024). These trends necessitate a comprehensive analysis of illegal dumping
patterns and their underlying causes.

The implications of illegal dumping extend beyond environmental degradation; they pose
serious risks to public health and socio-economic development. Contaminated water sources resulting
from dumped waste can lead to outbreaks of waterborne diseases such as cholera and dysentery. Toxic
chemicals from improperly disposed industrial waste can leach into soil and groundwater, threatening
agricultural productivity and food safety. Moreover, the aesthetic degradation caused by illegal
dumpsites negatively impacts tourism, a vital sector for Indonesia's economy while disproportionately
affecting marginalized communities that bear the brunt of these environmental hazards.

In response to the growing crisis of illegal dumping, the Indonesian government has
implemented various policies aimed at mitigating its effects. Presidential Regulation 97/2017 about

National Waste Management Policy for Domestic Waste and Domestic Waste Equivalent Management
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outlines ambitious goals for reducing waste generation and eliminating open dumping practices by 2026.
However, these policies face significant challenges in implementation due to limited financial resources,
bureaucratic inefficiencies, and resistance from stakeholders. Enforcement mechanisms remain weak
in many regions, allowing illegal dumping activities to persist unchecked (Damanhuri et al., 2009).
Furthermore, informal waste collectors who play a crucial role in managing urban waste are often
excluded from formal systems despite their potential contributions to reducing illegal dumping.

Community engagement is essential for effectively addressing illegal dumping issues. Research
indicates that public participation in waste management initiatives can significantly reduce instances of
improper disposal. Educational campaigns aimed at raising awareness about the environmental impacts
of illegal dumping have been implemented in several regions with varying degrees of success; however,
these efforts need to be scaled up and tailored to local contexts to achieve meaningful results.
Integrating informal waste collectors into formal systems can provide economic incentives for proper
disposal while improving overall collection efficiency.

Technological innovation also offers promising solutions for combating illegal dumping in
Indonesia. Geographic Information System (GIS) technology can be employed to map illegal dumpsites
and identify patterns related to their occurrence (Karimi & Ng, 2022a). Such data-driven approaches
enable targeted interventions by local governments and non-governmental organizations (NGOs) aimed
at reducing illegal dumping incidents. Additionally, advancements in waste processing technologies
such as pyrolysis for plastic waste can help reduce reliance on landfills and open dumpsites while
generating economic value from discarded materials.

Despite ongoing efforts to address this issue, significant gaps remain in understanding the full
scope of illegal dumping trends across Indonesia’s diverse regions. Existing studies often focus on
specific areas or types of waste without providing a comprehensive overview of national trends.
Furthermore, there is limited research on the effectiveness of various mitigation strategies implemented
over the past decade. This study aims to fill these gaps by analyzing empirical data on illegal dumping
patterns across different provinces while evaluating the success and shortcomings of existing policies
and initiatives.

The shifting sands of waste management in Indonesia underscore the urgent need for a holistic
approach to tackling illegal dumping. Addressing this issue requires active collaboration among
government agencies, private sector actors, community organizations, and international partners. By
fostering multi-stakeholder engagement and leveraging innovative technologies alongside robust
enforcement mechanisms, Indonesia can pave the way toward sustainable waste management
practices that benefit both people and the planet.

This study will explore these themes by examining case studies from various regions within
Indonesia over the past decade. It will investigate how socio-economic factors such as poverty,
urbanization, and cultural attitudes influence illegal dumping practices while assessing the impact of
government policies on mitigating this issue. Additionally, it will propose actionable strategies that can
be implemented at multiple levels from grassroots community initiatives to national policy frameworks

to address both the symptoms and root causes of illegal dumping.
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RESEARCH METHODOLOGY

This study adopts a descriptive literature review methodology to examine illegal dumping trends
and mitigation strategies in Indonesia over the past decade. A descriptive literature review is a
systematic approach to synthesizing existing research and literature, providing an overview of the topic
while identifying patterns, themes, and gaps in knowledge. By analyzing a diverse range of sources, this
methodology seeks to build a comprehensive understanding of illegal dumping practices and evaluate
the effectiveness of interventions implemented in Indonesia.

The literature review draws on peer-reviewed journal articles, government reports, publications
from international organizations, and case studies conducted by non-governmental organizations
(NGOs). Peer-reviewed articles provide empirical data and theoretical insights into illegal dumping and
waste management practices. Government reports from agencies such as the Ministry of Environment
and Forestry (MoEF) offer valuable information on policies, regulations, and statistical data related to
waste generation and disposal. Publications from international organizations like the United Nations
(UNEP) contextualize

management trends. Additionally, case studies from NGOs provide practical examples of community-

Environment Programme Indonesia’s challenges within global waste

based initiatives and grassroots efforts to combat illegal dumping. The selected literature spans from

2013 to 2023 to ensure the analysis reflects recent developments and trends.
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Figure 1. PRISMA Flow Diagram
The analysis is structured around key themes identified during the review process. These

themes include socio-economic drivers of illegal dumping, such as urbanization, poverty, and cultural
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attitudes; environmental and health impacts resulting from illegal dumping; the role of government
policies and enforcement mechanisms; community engagement initiatives aimed at promoting proper
waste disposal; and technological innovations designed to address illegal dumping. By synthesizing
findings across these themes, the study highlights common trends, regional variations, and best
practices that can inform future interventions. Descriptive literature review methodology enables a
thorough exploration of illegal dumping in Indonesia by consolidating existing knowledge while
identifying areas that require further research. It provides a solid foundation for developing actionable
recommendations to improve waste management systems and reduce illegal dumping across diverse

regions in Indonesia.

RESULTS AND DISCUSSION
1. Trends in lllegal Dumping

Over the past decade, illegal dumping has become increasingly prevalent in Indonesia, driven
by rapid urbanization, population growth, and inadequate waste management infrastructure. According
to data from the Ministry of Environment and Forestry (MoEF), the volume of waste generated in urban
areas has surged, with estimates indicating that cities like Jakarta produce over 7 million tons of waste
annually. However, only a fraction of this waste is collected and properly disposed of, leading to a
significant increase in illegal dumpsites throughout the country.

Research indicates that illegal dumping is particularly rampant in densely populated urban
areas where access to formal waste disposal services is limited. A study conducted in Surabaya
revealed that approximately 30% of respondents admitted to illegally disposing of their waste due to
high disposal fees and lack of convenient options. Similarly, rural areas are not exempt from this issue;
many communities lack basic waste management services altogether, forcing residents to resort to
illegal dumping as a means of disposal.

Indonesia has witnessed a steady increase in illegal dumping sites. For example, the Deli
Serdang region saw its illegal waste disposal sites rise from 98 in 2021 to 120 by 2023 (Al Fariz et al.,
2024a), highlighting the growing scale of the problem. Similarly, Semarang City reports that 12.02% of
its daily waste generation approximately 199.78 tons is illegally dumped. These dumpsites are often
located in forests, vacant lands, roadside areas, and waterways. In villages like Babakan and
Cikarawang in Bogor, spatial assessments identified 160 illegal dumping hotspots covering over 4.24
square kilometers. The improper disposal of plastic waste is particularly prevalent, with rivers and
waterways accounting for 31.1% of illegal dumping locations.

The types of waste being illegally dumped vary widely, ranging from household refuse to
industrial waste. The rise of single-use plastics has exacerbated the problem, with plastic waste being
one of the most commonly found materials in illegal dumpsites. A survey conducted by a local NGO
found that over 60% of the waste in illegal dumps consisted of plastic materials, highlighting the urgent

need for effective interventions targeting plastic pollution.

2. Socio-Economic Drivers
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The socio-economic factors contributing to illegal dumping are multifaceted. Rapid
urbanization has led to increased migration to cities in search of better economic opportunities. This
influx often outpaces the development of adequate waste management infrastructure, resulting in a
mismatch between waste generation and disposal capabilities (Damanhuri et al., 2009). In many urban
areas, informal settlements lack access to formal waste collection services, leaving residents with limited
options for waste disposal.

Poverty also plays a significant role in driving illegal dumping practices. Many low-income
households cannot afford disposal fees or lack awareness about proper waste management practices.
A study in Jakarta found that economic constraints were cited as a primary reason for illegal dumping
among 45% of respondents. Additionally, cultural attitudes toward waste disposal contribute to the
normalization of illegal dumping behaviors. In some communities, there is a prevailing belief that
dumping waste in open spaces is acceptable due to insufficient public awareness campaigns promoting
responsible waste management (Enri Damanhuri, 2017).

Moreover, the lack of education regarding environmental issues exacerbates these practices.
Many individuals do not fully understand the long-term consequences of their actions on public health
and the environment. Educational programs targeting schools and community groups are essential for
fostering a culture of responsibility toward waste management.

3. Environmental and Health Impacts

The environmental consequences of illegal dumping are profound and far-reaching. lllegal
dumping has severe environmental repercussions, during Indonesia’s rainy season, monsoon rains
wash waste from dumpsites into rivers and waterways, leading to widespread pollution. Plastic waste is
broken down into microplastics that contaminate marine ecosystems and agricultural lands. This
pollution not only threatens biodiversity but also impacts Indonesia’s food supply chain, as contaminated
agricultural products enter global markets. Additionally, improperly managed dumpsites often lack
leachate treatment facilities, resulting in toxic substances seeping into groundwater and surface water
systems. Contaminated sites can lead to soil degradation and water pollution, posing significant risks to
local ecosystems (Bartkowiak et al., 2016). Toxic substances from illegally disposed industrial waste
can leach into groundwater supplies, affecting drinking water quality and agricultural productivity. A
study conducted in West Java found that groundwater near illegal dumpsites showed elevated levels of
heavy metals and other contaminants, raising concerns about food safety for communities relying on
local agriculture.

Public health is also severely impacted by illegal dumping practices (D’Amato et al., 2018).
The accumulation of waste in open spaces creates breeding grounds for disease-carrying vectors such
as rats and mosquitoes. This can lead to outbreaks of vector-borne diseases such as dengue fever and
malaria. Research indicates that communities living near illegal dumpsites experience higher rates of
respiratory illnesses and other health issues related to exposure to hazardous materials.

Moreover, the aesthetic degradation caused by illegal dumpsites negatively affects
community well-being and quality of life. Residents living near these sites often express feelings of

shame and frustration due to the unsightly conditions surrounding their neighborhoods. This degradation
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can also deter tourism, a vital sector for Indonesia's economy by diminishing the attractiveness of natural
landscapes and urban areas.

In addition to immediate health risks, long-term exposure to pollutants from illegal dumps can
lead to chronic health issues among affected populations. Studies have linked exposure to hazardous
materials found in illegally dumped waste with increased rates of cancer, neurological disorders, and

reproductive health problems.

4. Government Policies and Enforcement Mechanisms

The Indonesian government has recognized the severity of illegal dumping and has
implemented various policies aimed at addressing this issue. The National Policy and Strategy for Waste
Management (Jaktranas) in Presidential Regulation 97/2017 outlines ambitious goals for reducing waste
generation and eliminating open dumping practices by 2026. However, despite these efforts,
enforcement remains inconsistent across different regions.One significant challenge is the lack of
coordination among various government agencies responsible for waste management at national and
local levels. Research indicates that overlapping jurisdictions often lead to confusion regarding
responsibilities for monitoring and enforcement. Local governments may lack the necessary resources
or political will to effectively address illegal dumping incidents within their jurisdictions.

Additionally, penalties for illegal dumping are often insufficient or poorly enforced. A study
conducted by an environmental NGO found that fines imposed on offenders are rarely collected or
enforced due to bureaucratic inefficiencies or corruption within local authorities. As a result, many
individuals continue to engage in illegal dumping without fear of repercussions. Moreover, local
governments often prioritize short-term solutions over long-term strategies for sustainable waste
management. For example, while temporary clean-up efforts may remove visible trash from public
spaces, they do not address the root causes driving illegal dumping behavior or provide sustainable

alternatives for proper disposal.
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Figure 2. Waste Management Regulations in Indonesia

5. Community Engagement Initiatives

Community engagement plays a crucial role in addressing illegal dumping through grassroots
initiatives aimed at raising awareness about proper waste disposal practices. Several successful
programs have been implemented across Indonesia that emphasize community involvement in waste
management efforts. For example, initiatives such as "Waste Bank" programs encourage residents to
separate recyclable materials from their household waste while providing financial incentives for
participation. These programs have shown promising results in reducing overall waste generation while
fostering a sense of community responsibility toward proper disposal practices.

Educational campaigns targeting schools and local communities have also proven effective
in changing attitudes toward waste disposal. Workshops focused on environmental education raise
awareness about the impacts of illegal dumping on public health and ecosystems while promoting
sustainable practices such as recycling and composting.

Furthermore, integrating informal waste collectors into formal systems presents an
opportunity for improving overall waste management efficiency while providing economic benefits for
marginalized communities engaged in informal recycling activities. In some regions, community-led
clean-up events have successfully mobilized residents to take ownership of their surroundings by
organizing collaborative efforts aimed at removing trash from public spaces while fostering social

cohesion among participants.
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6. Technological Innovations

Technological advancements offer promising solutions for mitigating illegal dumping through
improved monitoring and data collection methods. Geographic Information System (GIS) technology
can be employed to map illegal dumpsites accurately, allowing local governments to identify hotspots
for targeted interventions (Karimi & Ng, 2022b). Additionally, mobile applications that facilitate reporting
incidents of illegal dumping can empower citizens to take an active role in addressing this issue within
their communities. By providing real-time data on dump locations, local authorities can respond more
effectively to emerging problems. Innovations in waste processing technologies also present
opportunities for reducing reliance on landfills and open dumpsites. For instance, pyrolysis technology
can convert plastic waste into valuable resources such as fuel or raw materials while minimizing
environmental impact. Furthermore, advancements in recycling technologies can enhance material
recovery rates from both formal and informal recycling streams by improving sorting efficiency at

facilities processing recyclables collected from households or businesses.

7. Case Studies: Successful Mitigation Strategies
Case Study 1: Jakarta’s Waste Bank Initiative

In Jakarta, a city grappling with severe waste management challenges, community-based
“Waste Bank” initiatives have emerged as innovative solutions encouraging residents’ participation in
proper disposal practices while generating income through recycling efforts. Residents deposit
recyclable materials into designated “banks,” receiving credits based on weight which they can later
redeem for cash or goods within participating stores. This initiative not only incentivizes responsible
behavior but also fosters social cohesion among participants who share knowledge about sustainable
practices while addressing economic disparities faced by low-income households reliant on informal

recycling activities.

Case Study 2: Surabaya’s Community-Based Clean-Up Campaigns

Surabaya has implemented successful community-led clean-up campaigns aimed at
mobilizing residents around shared goals related to maintaining cleanliness within neighborhoods while
raising awareness about environmental stewardship among participants particularly youth groups
engaged through schools or extracurricular activities focused on sustainability education initiatives.
These campaigns have resulted not only in cleaner public spaces but also strengthened community
bonds through collaborative efforts involving diverse stakeholders including local businesses supporting
logistics through donations or volunteer participation during events aimed at educating citizens about
responsible disposal practices alongside practical demonstrations showcasing effective sorting
techniques when managing recyclables versus general trash items collected during clean-ups
themselves.
Case Study 3: Bali’s Plastic Waste Reduction Program

Bali, as a prominent global tourist destination, has experienced significant challenges related

to plastic pollution, driven by both local consumption patterns and the influx of tourists. The rapid growth
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of tourism, particularly since the early 2000s, has led to an increase in plastic waste, much of which
enters landfills or is improperly discarded, impacting the island’s ecosystems. Despite ongoing mitigation
efforts, single-use plastics remain prevalent across various sectors catering to visitors, including resorts,
hotels, and restaurants, where disposable items are widely used without sufficient consideration of their
environmental consequences. The widespread use of single-use plastics has directly contributed to
littering, particularly on beaches and within natural landscapes, an issue that becomes more pronounced
during peak tourist seasons when visitor numbers exceed the island’s waste management capacity.
Seasonal fluctuations in tourism place additional strain on local infrastructure, exacerbating waste
accumulation and disposal challenges. While various policies and initiatives have been introduced to
address this issue, the persistence of plastic pollution highlights the need for more effective and
enforceable waste management strategies.

Addressing these concerns requires a multifaceted approach involving stricter regulations,
increased public awareness, and the promotion of sustainable alternatives within the tourism industry.
Encouraging responsible consumption among both residents and visitors is crucial, as is fostering
collaboration between government authorities, businesses, and environmental organizations.
Sustainable tourism practices, such as incentivizing the use of reusable products and enhancing waste
segregation systems, can significantly reduce plastic waste generation while preserving Bali’s natural
beauty.

To combat this issue effectively requires comprehensive strategies targeting both supply
chains utilized locally along with consumer education campaigns promoting alternatives available
instead such as reusable bags/containers alongside biodegradable options where feasible whenever
possible ensuring everyone understands importance taking responsibility collectively working together
towards achieving sustainable outcomes desired ultimately benefiting everyone involved directly
impacted positively over time. By implementing comprehensive waste management policies,
strengthening enforcement mechanisms, and fostering a cultural shift toward sustainability, Bali can

work toward mitigating the long-term consequences of plastic waste.

8. Recommendations for Future Action

Based on the findings regarding trends associated with illegal dumping across Indonesia,
several recommendations emerge that could inform future actions moving forward. First and foremost,
it is essential for policymakers at all levels from national to regional and local authorities to collaborate
closely when developing comprehensive frameworks addressing solid waste management issues.
These frameworks should be specifically tailored to prevent further instances of illegal dumping, which
continues unabated due to inadequate intervention measures. A unified approach is crucial for achieving
meaningful progress in tackling this pervasive problem. Enhancing enforcement mechanisms is another
critical area that requires immediate attention (Du et al., 2021). Improving the enforcement of laws
related to illegal dumping should be prioritized, with a focus on targeting individuals and entities engaged
in improper disposal practices (Hidalgo et al., 2019). This includes increasing penalties for offenders

who repeatedly engage in illegal dumping without facing consequences. Strengthening the legal
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framework and ensuring that violations are met with appropriate repercussions will help deter future
illegal activities and promote compliance with waste management regulations (Du et al., 2021).

Community engagement is vital for fostering a culture of responsible waste disposal
practices. Encouraging greater community involvement through educational outreach initiatives can
significantly improve long-term sustainability goals (Glanville & Chang, 2015b). Awareness campaigns
focused on responsible disposal methods can empower residents to take ownership of their waste
management practices (Niyobuhungiro & Schenck, 2021). Engaging youth groups in these initiatives
will equip future generations with the knowledge necessary to navigate waste management challenges
effectively, thereby preventing similar issues from arising in the future.

Leveraging technology presents an opportunity to address illegal dumping more effectively.
Utilizing technological innovations such as Geographic Information System (GIS) mapping tools,
combined with mobile applications that facilitate real-time reporting of illegal dumping incidents, can
empower citizens to actively participate in monitoring and addressing improper disposal practices (Seror
& Portnov, 2018). These technologies can enhance local governments ability to respond swiftly to
reports of illegal dumping and improve overall waste management strategies. Investing in infrastructure
is crucial for improving existing solid waste management systems, which often lack adequate support
structures necessary for efficient collection and disposal methods (Glanville & Chang, 2015a). Allocating
resources towards enhancing waste management infrastructure across various regions will greatly
enhance the effectiveness of long-term sustainability objectives. This investment should include
expanding access to formal waste collection services, establishing recycling facilities, and improving
landfill operations to ensure proper waste disposal.

Fostering public-private partnerships can yield fruitful results in developing innovative
solutions tailored specifically to tackle the challenges posed by increasing volumes of waste generated
daily. Collaboration between government entities and private sector actors can facilitate the sharing of
resources, expertise, and best practices, ultimately leading to more effective waste management
strategies. Encouraging sustainable practices through educational campaigns aimed at reducing
reliance on single-use plastics is essential for mitigating the environmental impacts of illegal dumping.
Promoting the adoption of reusable alternatives whenever feasible will significantly contribute to
reducing the volume of waste entering landfills and open dumpsites, positively impacting the
environment over time.

Establishing mechanisms for monitoring progress toward achieving the targets set within
national policies and regulations is essential for ensuring accountability throughout the implementation
phases. A structured and systematic monitoring framework enables continuous evaluation of waste
management practices, allowing for data-driven adjustments and policy refinements. Moreover,
consistent monitoring facilitates the identification of challenges and inefficiencies, ensuring that
corrective actions can be implemented in a timely manner. By assessing the effectiveness of
interventions over time, stakeholders can enhance overall waste management strategies and contribute

to the development of more sustainable and resilient systems.
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CONCLUSION

lllegal dumping in Indonesia remains a pressing issue that demands immediate and
sustained action. While efforts have been made to address this problem, gaps in enforcement,
infrastructure, and community involvement persist. To combat illegal dumping effectively, future
strategies must focus on strengthening enforcement mechanisms, improving waste management
infrastructure, and fostering community engagement.

Policymakers should prioritize stricter regulations and penalties for offenders while ensuring
consistent enforcement across all regions. Investments in infrastructure, such as expanding access to
waste collection services and recycling facilities, are essential to reduce reliance on illegal disposal
methods. Additionally, leveraging technology like GIS mapping and mobile reporting applications can
enhance monitoring and response efforts.

Community education and awareness campaigns should be intensified to promote
responsible waste disposal practices. Engaging local communities and integrating informal waste
collectors into formal systems can foster cooperation and improve waste management efficiency. Public-
private partnerships can also play a key role in developing innovative solutions tailored to local needs.

A holistic and collaborative approach involving government agencies, private sector entities,
non-governmental organizations, and civil society is crucial for achieving sustainable progress. By
addressing the root causes of illegal dumping through comprehensive policy interventions and inclusive
stakeholder engagement, Indonesia can safeguard its environmental integrity, promote public health,

and work towards a more sustainable and waste-resilient future.

ACKNOWLEDGMENT

The authors thank the Matsumoto Laboratory, Graduate Programs in Environmental
Systems, Graduate School of Environmental Engineering, The University of Kitakyushu Japan and Solid
Waste and Hazardous & Toxic Waste Division, Environmental Agency of Deli Serdang Regency for their

support so this research can be carried out.

REFERENCES

Al Fariz, R. D., Rachman, I., & Matsumoto, T. (2024a). A Spatio-Temporal Analysis of lllegal Waste
Disposal Site Activities at National Strategic Area in Developing Country — Deli Serdang Regency,
Indonesia.  Ecological  Engineering &  Environmental — Technology, 25(9), 231-242.
https://doi.org/10.12912/27197050/190755

Al Fariz, R. D., Rachman, I., & Matsumoto, T. (2024b). Uncovering illegal waste disposal sites: Engaging
communities in investigative solutions. Multidisciplinary Science Journal, 7(2), 2025057.
https://doi.org/10.31893/multiscience.2025057

Bartkowiak, A., Breza-Boruta, B., & Lemanowicz, J. (2016). Assessment of the content of heavy metals
and potential pathogenic microorganisms in soil under illegal dumping sites. Environmental Earth
Sciences, 75(21), 1401. https://doi.org/10.1007/s12665-016-6217-x



13 | THE SHIFTING SANDS OF WASTE: A DECADAL ANALYSIS OF ILLEGAL DUMPING TRENDS AND MITIGATION STRATEGIES

IN INDONESIA : Reza Darma Al Fariz, Ramdiana Muis, Nani Anggraini, Toru Matsumoto

Damanhuri, E., Wahyu, I. M., Ramang, R., & Padmi, T. (2009). Evaluation of municipal solid waste flow
in the Bandung metropolitan area, Indonesia. Journal of Material Cycles and Waste Management, 11(3),
270-276. https://doi.org/10.1007/s10163-009-0241-9

D’Amato, A., Mazzanti, M., Nicolli, F., & Zoli, M. (2018). lllegal waste disposal: Enforcement actions and
decentralized environmental policy. Socio-Economic  Planning  Sciences, 64, 56-65.
https://doi.org/10.1016/j.seps.2017.12.006

D’Amato, A., & Zoli, M. (2012). lllegal waste disposal in the time of the mafia: A tale of enforcement and
social well being. Journal of Environmental Planning and Management, 55(5), 637-655.
https://doi.org/10.1080/09640568.2011.620324

Du, L., Xu, H., & Zuo, J. (2021). Status quo of illegal dumping research: Way forward. Journal of
Environmental Management, 290, 112601. https://doi.org/10.1016/j.jenvman.2021.112601

Enri Damanhuri. (2017). State of the 3Rs in Asia and the Pacific Country Chapter: Republic of Indonesia.
United Nations Centre for Regional Development.

Glanville, K., & Chang, H.-C. (2015a). Mapping illegal domestic waste disposal potential to support
waste management efforts in Queensland, Australia. International Journal of Geographical Information
Science, 29(6), 1042—1058. https://doi.org/10.1080/13658816.2015.1008002

Glanville, K., & Chang, H.-C. (2015b). Remote Sensing Analysis Techniques and Sensor Requirements
to Support the Mapping of lllegal Domestic Waste Disposal Sites in Queensland, Australia. Remote
Sensing, 7(10), 13053—13069. https://doi.org/10.3390/rs71013053

Hidalgo, D., Lopez, F., Corona, F., & Martin-Marroquin, J. M. (2019). A novel initiative to counteract
illegal dumping in rural areas of Valladolid Province (Spain). Environmental Science and Pollution
Research, 26(35), 35317-35324. https://doi.org/10.1007/s11356-019-04758-2

Karimi, N., & Ng, K. T. W. (2022a). Mapping and Prioritizing Potential lllegal Dump Sites Using
Geographic Information System Network Analysis and Multiple Remote Sensing Indices. Earth, 3(4),
1123-1137. https://doi.org/10.3390/earth3040065

Karimi, N., & Ng, K. T. W. (2022b). Mapping and Prioritizing Potential lllegal Dump Sites Using
Geographic Information System Network Analysis and Multiple Remote Sensing Indices. Earth, 3(4),
1123-1137. https://doi.org/10.3390/earth3040065

Marshall, R. E., & Farahbakhsh, K. (2013). Systems approaches to integrated solid waste management
in developing countries. Waste Management, 33(4), 988-1003.
https://doi.org/10.1016/j.wasman.2012.12.023

Mazza, A., Piscitelli, P., Neglia, C., Rosa, G., & lannuzzi, L. (2015). lllegal Dumping of Toxic Waste and
Its Effect on Human Health in Campania, Italy. International Journal of Environmental Research and
Public Health, 12(6), 6818—6831. https://doi.org/10.3390/ijerph120606818

Muis, R., Al Fariz, R. D., Yunus, S., Tasrief, R., Rachman, |., & Matsumoto, T. (2024). Investigating the
Potential of Landfilled Plastic Waste—A Case Study of Makassar Landfill, Eastern Indonesia. Ecological
Engineering & Environmental Technology, 25(3), 185—196. https://doi.org/10.12912/27197050/178529

Muis, R., Rachman, |., & Matsumoto, T. (2023). A life cycle assessment of biological treatment scenario
of municipal solid waste in developing country (case study: Makassar, Indonesia). /IOP Conference
Series: Earth and Environmental Science, 1263(1), 012070. https://doi.org/10.1088/1755-
1315/1263/1/012070



THE SHIFTING SANDS OF WASTE: A DECADAL ANALYSIS OF ILLEGAL DUMPING TRENDS AND MITIGATION
STRATEGIES IN INDONESIA : Reza Darma Al Fariz, Ramdiana Muis, Nani Anggraini, Toru Matsumoto | 14

Munawar, E., Yunardi, Y., Lederer, J., & Fellner, J. (2018). The development of landfill operation and
management in Indonesia. Journal of Material Cycles and Waste Management, 20(2), 1128-1142.
https://doi.org/10.1007/s10163-017-0676-3

Niyobuhungiro, R. V., & Schenck, C. J. (2021). The dynamics of indiscriminate/ illegal dumping of waste
in Fisantekraal, Cape Town, South Africa. Journal of Environmental Management, 293, 112954.
https://doi.org/10.1016/j.jenvman.2021.112954

Seror, N., & Portnov, B. A. (2018). Identifying areas under potential risk of illegal construction and
demolition  waste  dumping using GIS tools. Waste Management, 75, 22-29.
https://doi.org/10.1016/j.wasman.2018.01.027

Shovon, S. M., Akash, F. A., Rahman, W., Rahman, M. A., Chakraborty, P., Hossain, H. M. Z., & Monir,
M. U. (2024). Strategies of managing solid waste and energy recovery for a developing country — A
review. Heliyon, 10(2), e24736. https://doi.org/10.1016/j.heliyon.2024.e24736



	INTRODUCTION

