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Abstract

The waste management sector is a major global greenhouse gas emitter, releasing
carbon dioxide, methane, and nitrous oxide primarily from landfills. This calls for reducing
waste production to mitigate these emissions. On top of these climate impacts, Tokyo,
Japan, faces a severe landfill constraint: the final remaining landfill for the approximately 10
million residents in the metropolis’s urban core is expected to fill up within 50 years.

This capstone is a multifaceted investigation of waste management systems in
Tokyo. It explores net-zero and waste-reduction pathways that differ from the United
States status quo, evaluating their progress across policies, infrastructure, history, and
environmental impacts. It also gauges public opinion and sociopolitical climate through
mixed qualitative and quantitative methods, including site visits, stakeholder interviews,
and a resident survey.

This study found that Tokyo's waste and emission reduction efforts are progressing
across multiple realms. Driven by policies, infrastructure, industry practices, and
community initiatives, there is a clear shift toward incinerating less and recycling more to
support circular economies. While incineration remains a widely accepted staple of Tokyo’s
waste infrastructure, public awareness, facility-led education, resource recovery, and
pollution prevention mechanisms are becoming fundamental components. Still, a true
circular economy will require deeper cooperation between manufacturers, waste
managers, municipalities, and residents. To further reduce waste and emissions, Tokyo
should standardize resource recovery across its infrastructure and secure markets for
recovered materials within Tokyo. Additionally, municipalities should expand recycling
programs, including centralized organic waste-to-soil systems, and more diligently capture
materials that fall through the cracks. Society must also shift toward choosing
longer-lasting products with less packaging. Finally, manufacturers must cooperate by
designing products that minimize waste and promote circularity from the start.

Communities around the globe can learn from Tokyo's waste management successes
and shortcomings. Because there is no one-size-fits-all solution, policy-makers and
individuals must consider each region’s context and remain adaptable to systemic changes.



Introduction

Waste management is an industrial sector that plays a crucial role in reducing global
greenhouse gas emissions. In 2023, the sector was responsible for 3.8% of global emissions,
with 2.4% coming from landfills where highly potent methane and nitrous oxide are
released (Ge et al., 2026). This issue is driven by a massive growth in waste: the world
generated 2.56 billion tonnes of waste in 2022, resulting in 1.28 billion tonnes of carbon
dioxide equivalent (CO2e) waste-related greenhouse gas emissions (World Bank Group,
2026). Under a business-as-usual scenario, total annual waste is projected to grow to 3.86
billion tonnes by 2050, which would raise waste-related emissions to 1.84 billion tonnes of
CO2e, a 43% increase from 2022 levels (World Bank Group, 2026). Because of these trends,
there is a vital need to reduce not only emissions, but also the sheer amount of waste to
sustainably manageable levels.

The methods of waste management, such as policy and infrastructure, vary by
region and result in diverse environmental, health, and social impacts. This case study
examines Tokyo, Japan, a large metropolis of around 14.3 million residents spread across 62
municipalities (Tokyo Metropolitan Government, n.d.-c; Tokyo Metropolitan Government,
n.d.-b). In the 2022 fiscal year, Tokyo collected approximately 4.18 million tonnes of waste
and achieved a recycling rate of 24.8% (Tokyo Metropolitan Government, 2024). Notably,
while Japan’s national population is shrinking, Tokyo’s population continues to grow from
having 13.9 million residents in 2020 (Inoue, 2026; Tokyo Metropolitan Government, 2020).
Despite this influx of residents, the volume of waste collected in Tokyo has declined in the
past decade (Clean Authority, n.d.-h; Tokyo Metropolitan Government, 2024; Clean
Authority, 2026). Between 2000 and 2022, Tokyo has also experienced a shifting
waste-related greenhouse gas emissions profile, where carbon dioxide emissions rose from
1.42 to 1.94 million tonnes of CO2e, although they have plateaued over the final decade of
the dataset (Tokyo Metropolitan Government, 2022). Meanwhile, there was a drop in
waste-related emissions of the more potent greenhouse gases, with methane emissions
decreasing from 1.55 million to 61,000 tonnes of COZ2e, and nitrous oxide decreasing from
88,000 to 52,000 tonnes of CO2e (Tokyo Metropolitan Government, 2022).

For the purpose of this study, the term waste reduction is defined as the practice of
reducing the amount of disposed material that ends up in incinerators and landfills. This
falls under the broader practice of sustainability, which the United Nations defines as: the
incorporation of systems and practices that can persistently meet current and future needs
(United Nations, n.d.). In this context, this means establishing systems and creating
infrastructure that will continue supporting waste management well into the future.



To achieve this long-term operational sustainability, waste management systems
must shift away from linear disposal and toward circular economies. The U.S.
Environmental Protection Agency (EPA) defines circular economies as systems in which
materials are continuously reused and repurposed in a closed-loop system, contrasting the
traditional linear system where resources are extracted, used, and discarded, leading to
indeterminately more extraction and waste (U.S. EPA, n.d.). Finally, this system relies on
resource recovery, the process of reclaiming useful resources from waste streams in order
to reduce waste and resource extraction (Theilmann, 2024). This study will discuss two
types of resource recovery: material recovery and energy recovery.

Tokyo is currently working under several national and regional policies and action
plans aimed at reducing waste, promoting circular systems, and ultimately achieving
net-zero carbon dioxide emissions by 2050 (Bright Innovation, 2026; Tokyo Metropolitan
Government, n.d.-d; Tokyo Metropolitan Government, 2025a). On top of the environmental
impact of greenhouse gases, a large driver behind these goals is also a landfill constraint.
The Central Breakwater Landfill in Tokyo Bay is the last remaining landfill for the roughly 10
million residents in the urban core of Tokyo, projected to reach capacity in 50 years (Tokyo
Metropolitan Government, n.d.-c; Clean Authority, 2021; Tokyo Metropolitan Government,
2025b). This project aims to study Tokyo’s waste management landscape to understand the
specific strategies implemented to meet Tokyo'’s goals, as well as how local industry and
society are responding or adapting to them. This project examines the demonstrated
successes and the areas that need improvement in the path towards reducing waste and
creating circularity. The main research objectives are to:

1. Explore alternative pathways and gain insights on net-zero emissions and waste
reduction frameworks that diverge from the United States status quo.

2. Understand local sentiment by engaging stakeholders to gauge public opinion and
the sociopolitical climate surrounding waste initiatives.

While Tokyo’s waste management systems largely utilize incineration, which is often
viewed by American standards as an environmentally degrading practice, this project will
avoid judging the righteousness of incineration, and instead focus on critically
deconstructing dichotomous schools of thought, understanding the combination of
strategies being implemented, and the direction in which the industry and society are
heading. Ultimately, this research aims to provide actionable insights for further
progressing waste reduction and circularity in Tokyo, as well as offer recommendations for
potential waste management pathways in other regions.



Background

Tokyo Structure

Tokyo is the capital of the island nation of Japan and is legally designated as a
metropolis. The prefecture encompasses 62 distinct jurisdictions: 23 wards making up the
urban core, 30 municipalities in the Tama district spread across the western region, and 9
municipalities in the outlying islands (Tokyo Metropolitan Government, n.d.-b). Of Tokyo’s
roughly 14.3 million residents, approximately 10 million live within the densely populated 23
wards (Tokyo Metropolitan Government, n.d.-c).

Figure 1 is a map of Tokyo, depicting the 23 wards (shaded in purple) that form the
urban core, while the remaining municipalities comprise the 30 cities and towns of the
Tama district (Tokyo Metropolitan Government, n.d.-b). The 9 municipalities making up the
island district are not pictured.
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Figure 1: Map of Tokyo (Maps Tokyo, n.d.).

Municipal Waste Systems

In Japan, four main waste categories are defined by the government: combustible
waste, non-combustible waste, large-sized (or bulky) waste, and recycling (Teramoto Co.,
2022). While these general categories are used nationwide, specific regulations vary by
municipality (Teramoto Co., 2022). Because local municipalities have differing guidelines for
what materials fall under each category, residents must carefully follow their own
municipality's unique sorting rules (Teramoto Co., 2022).

The waste collection and processing system in the 23 wards of Tokyo has three main
parts, as outlined in Figure 2 (Clean Authority, 2021). First, each of the 23 wards is in charge
of defining waste sorting regulations and collecting household waste (Clean Authority,
2021). Additionally, each ward manages the entirety of their individual recycling system,
from sorting and collection to treatment and processing (Clean Authority, 2021).
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Figure 2: Household waste management system in the 23 wards (Clean Authority, 2021).

Next, the Clean Authority of Tokyo is in charge of the intermediate processing of
non-recyclable waste from the 23 wards at the facilities mapped in Figure 3 (Clean
Authority, 2021). This includes the incineration of combustible waste at 21 plants, and the
pulverization and sorting of non-combustible and large-sized waste at two corresponding
processing facilities (Clean Authority, 2021).

Itabashi 18

h Combustible waste incineration plant

Incombustible waste and
large-sized waste processing center

Figure 3: Map of Clean Authority of Tokyo intermediate waste processing facilities for the 23 wards
(Clean Authority, 2021).
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Lastly, the Tokyo Metropolitan Government is in charge of final disposal, which is
conducted at the Central Breakwater Landfill in Tokyo Bay (Clean Authority, 2021). The
Central Breakwater Landfill is the last landfill shared by the 23 wards in the urban core of
Tokyo, and it is expected to reach capacity in 50 years, making its lifespan extension
critical and incentivizing waste reduction (Clean Authority, 2021; Tokyo Metropolitan
Government, 2025b). This necessary waste reduction has already begun: in the 2025 fiscal
year, around 2.42 million tonnes of waste were collected in the 23 wards, down from
around 2.45 million tonnes in the 2024 fiscal year (Clean Authority, n.d.-h).

Outside of the 23 wards, the 39 other municipalities, which generally have much
lower population densities, operate separate waste management systems independent of
any Clean Authority of Tokyo facilities or the Tokyo Bay Landfill (Tokyo Metropolitan
Government, n.d.-a). A majority of the municipalities in the Tama region manage final
disposal collectively through the Tokyo Tama Regional Association for Waste Management
and Resource Recycling, operating in the Tokyo Tama Eco-Cement Facility at the
Futatsuzuka Disposal Site in Hinode Town (Hachioji City, 2025; Tokyo Metropolitan
Government, n.d.-a; Taiheiyo Cement Corporation, n.d.). Because inland landfill constraints
are significantly more critical in the Tama region than in the 23 wards, local governments
have implemented stricter recycling enforcement and advanced material recovery systems
(Tokyo Metropolitan Government, n.d.-a). Consequently, while all 62 of Tokyo’s
municipalities operate under the same national and prefectural sustainability goals, they
progress at different paces. The Tama region’s immediate geographic limitations have
forced it to adapt more rapidly to protect its remaining infrastructure.

Governance

Modern waste management in Japan and Tokyo operates on an aggressive circular
economy framework that targets net-zero carbon dioxide emissions and comprehensive
plastic recycling. This current reality is the result of a decades-long policy evolution.
Historically, Japan transitioned away from unregulated dumping through a series of
foundational national waste laws. First, the Waste Management and Public Cleansing Law of
1970 eliminated open dumping by categorizing waste, establishing disposal responsibilities,
and setting strict incineration standards (Ministry of the Environment, 1970). Three decades
later, the focus shifted from simple disposal to resource preservation under the Basic Act
for Establishing a Sound Material-Cycle Society (2000), which legally prioritized the 3Rs
(Reduce, Reuse, Recycle) and defined the shared responsibility of governments, businesses,
and citizens (Ministry of the Environment, 2000). This was immediately paired with the Act
on the Promotion of Effective Utilization of Resources (2001), which mandated that
manufacturers design products for easy disassembly, promote recycling, and clearly label
recyclable materials (Ministry of the Environment, n.d.).

Building on these foundations, modern frameworks focus on aggressive waste and
emission reductions to create a true circular economy. Nationally, the Plastic Resource
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Circulation Act of 2022 targets single-use plastics by requiring durable, recyclable product
designs, promoting use of recycled material, and expanding municipal plastic recycling
systems (Bright Innovation, 2026). Regionally, Tokyo has accelerated these goals through
the Circular Economy Action Initiative (2024), which builds community collaboration
among residents, businesses, organizations, and municipalities to transform resource
consumption and promote circularity (Tokyo Metropolitan Government, n.d.-d).
Complementing this, the Zero Emission Tokyo Strategy (2025) outlines a strict regional
action plan to achieve net-zero carbon dioxide emissions by 2050 through sector
reductions across the energy, transportation, and waste industries (Tokyo Metropolitan
Government, 2025a).

Climate Priorities

To lower global greenhouse gas emissions, climate strategies must target how
materials are consumed and discarded. While circular economy systems are often thought
of as just saving resources, they also directly cut emissions by keeping materials out of
incinerators and landfills. In Tokyo, waste reduction and climate action go hand in hand:
rather than viewing waste management simply as a disposal challenge, modern frameworks
recognize it as a direct way to reduce emissions. For instance, cutting just one ton of
combustible waste in Tokyo reduces approximately 520 kilograms of carbon dioxide
emissions (Clean Authority, 2026). Because of this direct correlation, plastic recycling has
become a top priority for curbing incineration-related carbon dioxide emissions (Clean
Authority, 2026). While Tokyo aims to reduce incineration through improved recycling
systems, it is also important to acknowledge the success that industrial-scale incineration
has had in preventing massive landfill methane emissions that would otherwise result from
the direct landfilling and decomposition of unprocessed mixed waste (Clean Authority,
2010; Clean Authority, 2026). By systematically reducing waste before disposal, preventing
materials from being discarded in the first place, Tokyo has the opportunity to
simultaneously lower both carbon dioxide and methane emissions.
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Methodology

By combining qualitative and quantitative methods, I examined Tokyo’s waste
management systems and gained insights into infrastructure and sociopolitical sentiment
as the industry transitions toward more circular systems. My methodology combined site
visits, semi-structured stakeholder interviews, and an anonymous resident survey. This
approach allowed me to view strategies being implemented firsthand, and reach a wide
audience to gather diverse perspectives from municipal facility workers, private consulting
companies, and ordinary residents. This combination of data sources allowed me to analyze
Tokyo'’s systems from many directions, capturing both specialized industry perspectives
and widespread public opinion.

Site visits

Between March and April, 2026, I conducted eight total facility visits across Tokyo to
observe waste-processing systems in action, experience public outreach efforts firsthand,
and study community-level initiatives. I visited five incineration plants operating under the
Clean Authority of Tokyo within the 23 wards, one municipal waste processing facility
outside of the 23 wards in Musashino City, one municipal recycling center, and one
community-run recycling center.

The specific locations were chosen based on scheduling availability and public
accessibility. The five incineration plant visits were conducted via pre-booked, scheduled
public tours. Because the Clean Authority of Tokyo releases a calendar of available tours
monthly based on operational availability, facility selection was constrained by which plants
were open for public touring during the fieldwork window. On the other hand, the
Musashino facility and the municipal recycling center permitted self-guided tours during
standard business hours without prior appointment, and the community-run recycling
center was fully accessible to walk-in visitors. In addition to observation, these facility
visits provided critical opportunities to directly engage with municipal waste workers and
gain insights into operational realities.

Facility Name Visit Type Interaction with workers?
Toshima Incineration Plant | Guided group tour Yes
Ariake Incineration Plant Guided group tour Yes
Suginami Incineration Plant | Guided group tour Yes
Shibuya Incineration Plant | Guided group tour Yes
Meguro Incineration Plant | Guided group tour Yes
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Musashino Clean Center Self-guided tour Yes
Itabashi Recycling Center Self-guided tour No
Recycle Chitosedai Brief stopover No

Semi-Structured Stakeholder Interviews

To gather in-depth qualitative perspectives, I conducted semi-structured interviews
with two waste management industry professionals and eight Tokyo residents. For the
industry stakeholders, [ prepared a standardized set of core questions to allow for thematic
comparisons across company operations, incineration, recycling, infrastructure, and
circular economy initiatives and its barriers. These professional interviews were held with
representatives from two distinct companies:

1. PANTECH Corporation: a plastics recycling and consulting services company
2. Otani Seiun Co., Ltd.: a waste disposal, recycling, and consulting services company

For the resident interviews, the prepared questions focused on everyday
experiences and perceptions, covering topics such as personal environmental awareness,
daily waste sorting practices, sentiment surrounding incineration and recycling, and
desired policy directions. Follow-up questions were chosen based on the direction of each
participant’s responses. Together, these interviews provided valuable insights into
upcoming corporate plans and the day-to-day realities of residents living alongside Tokyo’s
waste management systems.

Resident Survey

[ distributed an anonymous survey to Tokyo residents to generate an exploratory
dataset evaluating broader public sentiment. The survey consisted of 22 questions, 14 of
which utilized a 5-point scale to measure participant agreement and sentiment across a
variety of topics: waste sorting rules, general system awareness, incineration, recycling,
pollution prevention, landfill capacity, and composting. The survey gathered 147 responses,
spanning 35 out of 62 municipalities in Tokyo, and with respondents representing all age
groups, ranging from under 20 to over 90. This quantitative dataset allowed me to visualize
trends and gauge how public opinion is distributed regarding the current waste systems
and related goals.
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Facility Visits — Clean Authority of Tokyo Incineration Plants

In March and April 2026, I conducted five facility tours of incineration plants
operated by the Clean Authority of Tokyo: Toshima, Ariake, Suginami, Shibuya, and Meguro.
The tours were led by plant workers and open to the public through a pre-registration
system. Attendees spanned all age groups, including young children with their parents,
working-age adults, and elderly residents. To share information, the facilities used a mix of
direct viewing windows, posters, video presentations, interactive models, physical material
samples, and educational games. Each site also provided a variety of free printed resources,
including individual plant booklets, community newsletters, the 2026 waste management
plan, and multiple versions of the 2025 waste report tailored for both adults and children.

While each plant has its own unique features and socio-political history, they all
share a standard operational layout as shown in Figure 4, designed to process combustible
waste 24 hours a day, 7 days a week (Clean Authority, 2021; Clean Authority, 2024). Incoming
waste collection trucks are weighed on a scale before dumping their loads from the
platform into a massive storage pit called the waste bunker. From there, giant waste cranes
mix the garbage to ensure a steady burn and feed it into the incinerator. To prevent the
generation of toxic dioxins, incinerators burn waste at temperatures above 800°C. The
resulting heat is captured by a boiler and converted into steam for electricity and heating.
The remaining exhaust gas is immediately cooled below 200°C in a cooling tower to stop
dioxins from reforming. Before being released through the stack (chimney), the gas passes
through a rigorous cleaning system including bag filters, a chemical gas scrubber, and a
catalyst reaction tower to remove soot, dust, mercury, dioxins, nitrogen oxides, and acid
gases. Any wastewater from the process is treated to remove solids and heavy metals
before flowing into the city sewer system (Clean Authority, 2021; Clean Authority, 2024).

Several physical and socio-political themes stood out across all five plant visits.
Physically, the incineration process dramatically reduces the volume of Tokyo's combustible
waste to about one-twentieth of its original size (Clean Authority, 2021; Clean Authority,
2024). Beyond waste reduction, the plants have integrated green infrastructure such as
solar panels, rainwater harvesting, carbon capture, and rooftop or wall greening, as well as
resource recovery systems. They track and publish environmental impact reports to
demonstrate that they meet government standards as well as stricter self-imposed
pollution standards. Furthermore, the facilities actively conduct material recovery by
currently recycling around 40% of incineration ash produced in the 23 wards into
construction materials, according to facility posters. On a social level, the plants
emphasized workers’ safety, community engagement, and public education, using the tours
to actively promote better waste reduction and sorting habits among residents.
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Figure 4: Diagram of combustible waste flow at incineration plants (Clean Authority, n.d.-d).

Below is a detailed overview of each facility tour, highlighting its unique features,

worker insights, and notable observations.

Toshima Incineration Plant

Located less than one kilometer from the Ikebukuro Station in Toshima Ward, the
Toshima Incineration Plant is notably integrated into the urban core, surrounded by
high-density residential and commercial structures. The plant, which began operations in
1999, features two incinerators, each with a daily capacity of 200 tonnes (Clean Authority,
n.d.-g). This provides a total capacity of processing 400 tonnes of combustible waste per
day, resulting in a waste heat utilization and power generating capacity of 7,800 kilowatts

(Clean Authority, n.d.-g).

The incineration plant is directly connected to the Toshima Health Plaza building,

which houses the Ikebukuro Sports Center. Rather than operating for profit, the

incineration plant itself functions as an energy recovery facility focused on putting its
produced energy to effective use. Specifically, heat generated by the plant is supplied
directly to the Ikebukuro Sports Center to power the indoor pools (Clean Authority, n.d.-f).
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The Toshima plant has the tallest waste processing chimney in the country at 210
meters, according to workers, who explained that chimney height depends on the type of
buildings nearby and does not impact pollution levels. Because this plant is located in an
urban area with many tall buildings, the chimney was made to be taller than the
surrounding buildings so people do not complain that exhaust is being released too close to
their activities. Furthermore, because the plant is in a dense urban area, it uses two vertical
fluidized-bed incinerators, which occupy a much smaller land space than the typical
stair-like incinerator models. However, this vertical design is less effective at processing
long items, which can easily get caught or tangled during the incineration process.

Regarding material recovery, around 20-30% of the ash produced at this plant gets
recycled into construction materials such as cement, according to the workers leading the
tour. They said that while there is an effort to increase this ash utilization percentage over
time, there is not enough of a market for all produced ash to be recycled, since the markets
that currently exist for the 23 wards are outside of Tokyo. Despite these market limitations,
the facility showcases local ash reuse directly on-site, as some of the plant’s own floor
panels are made using slags from the incineration ash (Clean Authority, n.d.-f). This internal
circular approach extends to the facility’s broader green features, which include rooftop
gardening and an incineration plant that operates entirely using electricity generated from
the incineration process itself (Clean Authority, n.d.-f).

Beyond the physical plant, the facility seemed to be well-integrated with the
neighboring community, and it is clear that the facility was built with the intention of
showing members of the public the inside. When [ walked in, the first floor of the building
had a poster of the 17 United Nations Sustainable Development Goals (or UN SDGs), and
clearly-labeled lithium battery disposal drop-off, clothing donation, and waste bins. The
entrance to the tour was on the fourth floor of the building, where on the wall, there was a
full display of environment- and recycling-themed posters submitted by local elementary
school students for a poster competition. This competition serves as a creative approach to
encourage children to be environmentally conscious and promote recycling from a young
age. Also posted on the wall were 18 newsletters released by different plants around the 23
wards.

The facility had a well-developed tour course, even building in photo opportunities,
and provided 11 physical resources, including an educational booklet designed for children.
Throughout this tour, workers placed a heavy emphasis on public outreach and community
education. Rather than just focusing on operations, they highlighted the critical need for
waste reduction through further recycling implementation and proper sorting, explicitly
warning against placing items like lithium batteries into combustible waste. Additionally,
they stressed the importance of material recovery, such as through the post-collection
extraction of aluminum from incombustible waste and the utilization of incineration
products such as ash and energy, while strongly reassuring the public of their rigorous
pollution prevention efforts.
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Ariake Incineration Plant

The Ariake Incineration Plant is located on the man-made islands of Tokyo Bay in
Koto Ward, right across the water from Odaiba, where industrial port infrastructure and
warehouse buildings sit alongside more modern developments. The plant began operations
in 1995, making it the oldest facility in operation in Tokyo, and it is looking to extend its life
by 15 years, according to the workers. The plant features two incinerators, each with a daily
capacity of 200 tonnes, for a total daily capacity of 400 tonnes, resulting in a waste heat
utilization and power generating capacity of 5,600 kilowatts (Clean Authority, n.d.-a). The
plant’s two Martin-type incinerators have a stair-like design (Clean Authority, n.d.-a). The
workers noted that this can cause problems when ball-shaped items roll down and do not
get combusted properly.

The plant supplies heat generated through incineration to the next-door Ariake
Sports Center for their indoor space and pool heating (Clean Authority, 2023). Heat from
the incineration plant is also supplied to the district’s heating and cooling facilities.
Additionally, electricity generated by the plant is used to power the plant itself, before the
remaining electricity is sold to power utility companies (Clean Authority, 2023).

This plant is the only facility in Tokyo that currently has a pneumatic pipeline waste
collection and transportation system-or more simply, an underground waste collection
system. Mirroring the function of a vacuum cleaner, this underground system takes waste
collected at community facilities, such as office buildings and large housing complexes, and
transports them to the Ariake Incineration Plant via vacuum air (Clean Authority, 2023).
While this system provides a convenient amenity for residents (Clean Authority, 2023),
workers at the incineration plant called the feature cost-inefficient, which is why other
facilities stopped using or implementing it.

Regarding material recovery, around 50% of the ash produced at this plant gets
recycled into construction materials, according to the worker leading the tour. The worker
also mentioned that there is not enough of a market currently for all ash to be utilized,
although there is a goal to increase demand. The tour featured examples of construction
materials made from the incineration ash: cement, sand, and slag.

Beyond the physical waste infrastructure, the worker shared policy insights
regarding waste reduction and how regulations differ by sector. While residential waste
streams face fewer restrictions, businesses are subject to specific fees and strict plastic
waste regulations. The facility itself is located in Koto Ward, which, the worker noted,
places a heavy emphasis on recycling. They acknowledged that society is moving away from
incineration as a primary solution, which has driven a major effort toward recycling and
waste reduction to ensure fewer materials are incinerated in the first place. The workers
have even observed a noticeable reduction in plastic waste within their combustible waste
streams. However, they clarified that any recyclables that are incorrectly sorted as
combustible and arrive at the facility do end up being incinerated, as there is no
post-collection sorting of combustible waste at the plant. Therefore, the tour heavily
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highlighted what to avoid throwing in combustible waste. To complement this information,
there were posters detailing how to sort each category of waste in Koto Ward, displayed in
Japanese, English, Chinese, and Korean.

The facility also placed a strong emphasis on community engagement and public
education during the tour, where many children were present. The facility handed out six
different resources, including an educational booklet designed for children. On the wall,
there was a paper advertising another poster contest for children, alongside a previous
winning poster.

Finally, the worker emphasized the plant’s pollution prevention efforts, which were
highlighted throughout the tour via displays such as a bag filter used to trap toxins,
structure diagrams of relevant machinery, charts of pollutant filtration levels, and physical
models of the different types of filters.

Suginami Incineration Plant

The Suginami Incineration Plant is located in Suginami Ward, in the heart of a
residential neighborhood, around 400 meters from Takaido Station and surrounded by
residences, stores, and restaurants. The plant began operations in 2017 and features two De
Roll-type incinerators with a stair-like design, each with a daily capacity of 300 tonnes
(Clean Authority, n.d.-e). This provides a total daily processing capacity of 600 tonnes,
resulting in a waste heat utilization and power generating capacity of 24,200 kilowatts
(Clean Authority, n.d.-e). Directly neighboring the plant is the Takaido Community Center,
which utilizes this incineration heat for its indoor space and pool heating. Additionally,
electricity generated by the plant powers the facility itself, before the remaining electricity
is sold to power utility companies (Suginami City, 2023).

Around 40% of the ash produced at this plant gets recycled into construction
materials, with efforts being made to increase this figure, according to tour posters.
Beyond material recovery, the facility incorporates significant green infrastructure,
featuring rooftop solar panels, rooftop gardening, and wall greening across the facility
(Clean Authority, n.d.-d). Furthermore, the plant places a heavy emphasis on its pollution
prevention efforts, utilizing advanced systems to strictly monitor and control emissions to
meet high pollution standards.

From the facility’s windows, the chimneys of the Setagaya Incineration Plant (2.6
kilometers away) and the Chitose Incineration Plant (5.6 kilometers away) are visible. All
three plants sit in residential areas, underscoring the particular significance of the
Suginami plant’s proximity to neighborhoods. The plant’s placement led to the historic
“Tokyo Waste War” of the 1970s, a period of severe public backlash and a deadlock between
the government and Takaido residents over the selection of their community for the
incineration plant (Suginami Incineration, 2017). Through this conflict, the government and
local residents eventually established a path of dialogue, compromise, and cooperation that
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serves as the foundation for the facility’s current efforts to coexist with the community
(Suginami Incineration, 2017).

To proactively mitigate local concern, the facility specifically designed unique
infrastructure for its residential surroundings, including a dedicated underground road
built exclusively for waste collection trucks. With higher construction costs than the actual
incineration plant itself according to the workers, this route insulates trucks from the
bustling local streets, minimizing traffic and visual disruptions.

Suginami’s unique history also led directly to significant investments in educational
outreach (Clean Authority, n.d.-d). The facility features a thoughtfully curated tour course
and public amenities designed to build community trust, including a public footbath
powered by incineration heat and the Tokyo Waste War History Museum at the entrance
(Suginami City, 2023). The organized tour features infographics, ash container samples,
interactive games, and several informational videos, including a customized introductory
video made specifically for the Suginami plant rather than the general Clean Authority of
Tokyo video shown at other sites. Suginami was also the only facility visited that allowed
visitors to view the inside of the actual incinerator and watch the waste burning. Reflecting
this high level of engagement, this tour had around 40 attendees—-the most out of all the
tours I attended-ranging from small children with their parents to working adults and
elderly people. Additionally, over a dozen resources were handed out, aimed at both adults
and children.

At the entryway, the facility displays a wide range of educational posters covering
topics such as the 3Rs (Reduce, Reuse, Recycle), waste treatment flows, food waste, plastic
waste, and global warming. The displays also highlighted the UN SDGs, specifically SDG 12:
Responsible Consumption and Production, alongside Suginami’s collaborations to tackle
waste issues overseas. There was also a wall full of children’s posters themed around
environmental protection. Furthermore, the plant actively participates in community
environmental fairs, even displaying a mini crane demonstration game used during these
public events to educate residents.

Following the tour, I talked to a worker who shared insights regarding Tokyo’s
shifting waste management framework. While Tokyo originally had collective sorting rules
across its municipalities, each of the 23 wards now dictates its own sorting rules to
maximize existing infrastructure. The Clean Authority of Tokyo then handles collection,
and the Tokyo Metropolitan Government manages the landfill. The worker noted rising
public awareness and a movement toward aggressively recycling to reduce the amount of
incinerated waste. While incineration initially solved historical landfill sanitation issues, the
worker prefers that people sort and recycle their waste today so that the remaining landfill
space lasts longer. The conversation also touched on the potential of charging money for
designated waste bags, noting it could incentivise residents to produce less waste and
recycle more.
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Shibuya Incineration Plant

Located around 550 meters from Shibuya Station in Shibuya Ward, the Shibuya
Incineration Plant sits alongside the Yamanote line train tracks, in an area famous for busy
streets, shopping, dining, and nightlife. The plant, which began operations in 2001, features
one revolving-type fluidized bed incinerator with a daily capacity of 200 tonnes, resulting
in a waste heat utilization and power generating capacity of 4,200 kilowatts (Clean
Authority, n.d.-c). Because the Shibuya plant is located in such a dense urban area, this
incinerator is designed as a vertical incinerator to maximize space. Notably, this facility
does not provide energy to the outside community because it produces a net negative
amount of energy, meaning it produces less energy than the plant itself needs in order to
operate (Clean Authority, 2025). As a result, on top of using all of its generated energy for
daily operations, the facility also has to buy more energy from utility companies. Regarding
material recovery, while the facility recycles part of its incineration ash into construction
materials, the workers seemed unsure of the exact ash utilization percentage.

During the tour, attendees participated in a unique hands-on experience led by
workers from the Shibuya City Sanitation Office, where we were able to put waste bags into
the waste collection trucks and press a button to compress the waste. The workers
emphasized the critical need for worker safety during this demonstration, highlighting
safety bars on the side of the trunk meant to prevent harm if it were to fall. They noted that
because these trucks are designed to compress waste, there have been unfortunate fatal
accidents in the past, costing workers’ lives. A massive threat to worker safety today is the
improper sorting of lithium batteries (Clean Authority, 2024). The workers explained that
lithium batteries explode as soon as they are compressed, which has caused instances of
waste collection truck fires. These fires not only threaten worker safety but are also
expensive and costly to the city, illuminating the importance of public education on safe
battery disposal.

To promote proper sorting and waste reduction, the facility featured a display table
demonstrating the process of recycling. Even though the incineration plant itself only
processes combustible waste, the display included returnable glass bins, aluminum can
bales, melted steel pieces, and infographics on material and chemical recycling. This
demonstrated how PET bottles are shredded and used to create clothing or turned back
into more PET bottles through a series of jars containing flakes, pellets, and liquids. To
ensure public accessibility, a physical model of the facility included braille. When
discussing recycling cooperation, the workers shared specific behavioral notes, mentioning
a tendency for younger people to leave liquid inside PET bottles. They requested that
residents rinse, dry, and crush their bottles, and remove the caps so that they take up less
space, making collection more efficient. Ultimately, the workers explained that they would
like as much recyclable material as possible be recycled, to reduce the amount incinerated
and allow the remaining landfill to last longer.
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The site visit also provided unique worker insights regarding the broader
socio-political context of waste in Tokyo. From talking to the worker, it was noted that the
23 wards are relatively lenient regarding recycling because they still have an active landfill
in use, whereas many areas in Tokyo outside the 23 wards lack landfills and must recycle
much more urgently. However, the worker noted that recycling efforts may speed up much
more in the near future. The worker also shared a structural limitation regarding
decarbonizing waste transport, explaining that while cars are switching to electric to
reduce greenhouse gas emissions, there is a limitation to switching all waste collection
trucks to electric, because diesel trucks remain necessary during emergencies and natural
disasters.

To maintain community engagement, the facility handed out over a dozen resources
ranging from plant newsletters to information on community recycling for textiles,
electronics, cooking oil, wood items, batteries, and food redistribution. The plant also
highlights pollution prevention and analysis, and regularly participates in community fairs.

Meguro Incineration Plant

Located around one kilometer from Meguro Station in Meguro Ward, the Meguro
Incineration Plant sits in a dense, upscale residential and commercial area. The plant, which
began operations in 2020, features two fully-continuous-combustion grate incinerators,
each with a daily capacity of 300 tonnes (Clean Authority, n.d.-b). This provides a total daily
processing capacity of 600 tonnes, resulting in a waste heat utilization and power
generating capacity of 21,500 kilowatts (Clean Authority, n.d.-b). Right by the plant are the
Meguro Community Center and the Tamichi Community Center, which utilize this heat
generated through incineration and supplied by the plant, for their indoor space heating
and cooling (Clean Authority, n.d.-b; Clean Authority, 2022).

To consider its surrounding environment and people, the plant incorporates unique
structural designs and green infrastructure (Clean Authority, 2022). Because it is
surrounded by tall residential and commercial buildings, the incineration plant was
designed vertically in order to blend in, according to workers. The facility features greenery
outside on the grounds, a park open to the public, and an automated rainwater harvesting
system. Operating with an underground storage tank beneath the facility, the plant reuses
approximately 12,000 tonnes of rainwater each year, utilizing it to flush toilets, clean
equipment, wash internal roadways, and water vegetation, according to facility posters.
Combined with rooftop solar panels and skylights for natural lighting, these features
reduce energy consumption while utilizing natural energy efficiently. The facility also
features a rooftop garden and wall greening to help minimize temperature rises in
buildings (Clean Authority, 2022).

A heavy emphasis is placed on pollution prevention and environmental mitigation to
remain considerate of neighboring residents and the nearby elementary school. The plant
utilizes specialized infrastructure to prevent sound and odors from leaking out of the
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facility, including a completely covered, designated access road for waste collection trucks
that seals smells inside. While advanced treatment systems filter out pollutants so that
emissions are released safely, workers noted a unique public perception challenge: when
outside temperatures are low, residents can see white steam leaving the chimney. Even
though it is harmless steam, local residents do not like seeing it.

Regarding material recovery, workers said that this facility uses the highest
percentage of ash as a resource compared to any other incineration plant within the 23
wards, recycling over 50% of its produced ash. Despite this high rate of resource recovery,
a major challenge remains with initial sorting: workers noted that the most abundant
material present in their combustible waste stream is paper. They explained that while they
advocate for recycling, once recyclables are thrown out as combustible waste, they are
incinerated because the plant does not perform any further sorting once waste enters the
system.

For community engagement and education, the facility provides a highly
accommodating tour course. Most informational bulletins throughout the tour featured
both Japanese and English text, as well as informational videos available in Japanese,
English, Chinese, and Korean. The tour began with a customized introductory video made
specifically for the Meguro plant, and the route included posters highlighting global waste
problems alongside UN SDG displays, highlighting SDGs 11 through 14: Sustainable Cities
and Communities, Responsible Consumption and Production, Climate Action, and Life Below
Water, respectively. To promote and educate about the 3Rs for waste reduction, the tour
featured a game where attendees could press buttons to determine what practices are
considered reduce, reuse, or recycle.
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Facility Visits — Musashino Clean Center

[ went on a self-guided facility tour of the Musashino Clean Center in Musashino
City, in April 2026. The current Musashino Clean Center, which began operations in 2017,
serves as the designated municipal waste processing facility for Musashino City (Musashino
Clean Center, 2026). Located near the center of Tokyo prefecture and to the west of the 23
wards (see Figure 1), Musashino operates its own independent municipal waste
management system separate from the Clean Authority of Tokyo. The city spans an area of
10.98 km? with a population of 146,871 across 77,313 households, according to on-site
posters. Located in the city near local institutions such as the Midoricho Community
Center, the Musashino City Hall, and the Musashino Sports Complex, the Musashino Clean
Center is designed to function simultaneously as a waste processing facility, a resource
recovery facility, an energy supplier, a community hub, and an educational facility
(Musashino Clean Center, 2026). It operates in alignment with Musashino’s strict waste
reduction initiatives, which aim to reduce daily household waste to 588 grams per person
by 2028, according to on-site posters. Tracking graphs at the facility demonstrate that even
as the city’s population increases, the volume of waste generated per resident continues to
decrease. Below is a detailed overview of the facility’s waste processing operations and
initiatives based on observations, informational posters, and conversations with the
workers.

The Musashino Clean Center processes municipal combustible, non-combustible,
and bulky waste, and in addition has a members-only rooftop organic waste collection
system (Musashino Clean Center, 2026). Combustible waste is processed by two step-wise
grate type incinerators, each with a daily capacity of 60 tonnes, providing a total capacity
of processing 120 tonnes of combustible waste per day (Musashino Clean Center, 2026). A
displayed monitor showed that Incinerator 1 processed 34.58 tonnes and Incinerator 2
processed 31.27 tonnes on the day of my visit. Waste is incinerated at temperatures over
850°C to prevent dioxin generation, reducing the waste to one-tenth of its original weight
and one-thirtieth of its original volume, leaving behind high-temperature gas and ash
(Musashino Clean Center, 2026). The resulting flue gas is directed through a boiler,
superheater, and economizer, where it is cooled to 200°C or below and treated with a
sodium bicarbonate spray (Musashino Clean Center, 2026). It then passes through two
filtration-type dust collectors, or bag filters, to meet voluntary pollution regulations that
are stricter than official regulations, ensuring steam is the only by-product (Musashino
Clean Center, 2026). 24-hour average pollution measurements are displayed and updated
daily on the facility’s website, as shown in Figure 5. Furthermore, mixed materials
containing small metal parts, like belts, which were previously designated as incombustible
waste, are now incinerated alongside standard combustible waste, since metals are sorted
from the incineration ash later on (Musashino Clean Center, 2026)
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Figure 5: Musashino Clean Center 24-hour average pollutant levels, July 6, 2026 (Musashino Clean
Center, 2026).

To maintain these intensive combustion systems, the facility shuts down the
incinerators roughly every three months for one to three weeks of cleaning, which workers
must perform in intense heat due to high internal temperatures that linger even three days
after the fires are extinguished, according to on-site posters. A comprehensive inspection
takes place once a year, completely pausing operations and temporarily diverting incoming
waste to a facility in a neighboring city, according to a worker.

Material recovery is a major focus for the final step of this combustion process,
specifically regarding the resulting incineration ash. The ash is processed by conveyors and
magnetic sorters to isolate iron and non-iron metals for recycling (Musashino Clean
Center, 2026). The remaining ash is submerged in water, extruded, and moistened to
prevent scattering before being trucked to the Eco-cement Factory at the Futatsuzuka
Final Waste Disposal Site in Hinode town. Through this system, 100% of ash is recycled into
eco-cement blocks, ensuring none of it ends up in a landfill (Musashino Clean Center,
2026). The municipality pays for these processing fees via resident taxes and takes back an
equal volume of the finished material, according to a worker. Some of this material is laid
directly on the ground as eco-cement blocks in the Musashino Clean Center’s own
community space.

For non-combustible and bulky waste, the facility provides a combined capacity of
10 tonnes over a five-hour period (Musashino Clean Center, 2026). See Figure 6 for what
counts as non-combustible waste in Musashino City. Bulky waste are objects that stick out
of the 40 liter designated waste bags (Musashino City, 2023). Waste collection trucks dump
these items into a dedicated non-combustible and bulky waste pit, where a crane transfers
them to a conveyor leading to a low-speed primary crusher and a high-speed secondary
crusher (Musashino Clean Center, 2026). The crushed materials pass through a screen
sorter and a magnetic separator that extracts recyclable metals like iron and aluminum to
be sent by truck to a reprocessing plant, while remaining wood chips and waste plastics are
sent to the combustible waste pit to be burned (Musashino Clean Center, 2026). At the
platform area, workers also manually dismantle items like mattresses and furniture to
separate combustible elements from metal springs and wires. Small discarded home
appliances, referred to as “urban mines” by the facility posters, contain valuable materials
like iron, aluminum, gold, silver, and copper. These are brought to the second floor of the
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administration building, where workers manually disassemble them into circuit boards,
cords, and motors for recycling companies. Large wooden furniture is broken down by a
separate large combustible waste crusher next to the combustible waste pit, and its

shredded pieces emerge from an opening beneath the pit to be incinerated (Musashino
Clean Center, 2026).
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Figure 6: Items that are categorized as non-combustible waste in Musashino City (Musashino City,
2023).

Energy recovery is deeply ingrained throughout these processing workflows to
maximize on-site sustainability. High-temperature steam produced by the incinerator
boiler drives a steam turbine generator with a maximum capacity of 2,650 kilowatts per
hour (Musashino Clean Center, 2026), which is sufficient to support 6,000 general
households in the area, according to on-site posters. A displayed monitor showed that
waste incineration generated 2,047 kilowatts of power, supplemented by 2 kilowatts of solar
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power, on the day of my visit. A steam condenser cools low-pressure steam back into water
to return to the boiler (Musashino Clean Center, 2026). The generated electricity powers
the Musashino Clean Center itself, while the remainder is supplied to the Musashino City
Hall, the Musashino Sports Complex, and the Midoricho Community Center, with any
excess sold to a power company. The steam is also directly piped to provide air
conditioning for the City Hall and the Sports Complex, as well as heating for the local
swimming pool. For emergency resilience, the facility features a city gas co-generation
plant with a capacity of 1,500 kilowatts per hour to supplement incineration power and
restart operations during a disaster. Additionally, the facility integrates four distinct types
of renewable energy including solar power, geothermal energy, hydro power, and hybrid
exterior lighting (Musashino Clean Center, 2026).

Meanwhile, organic waste is managed through a specialized composting system
established in September 2018. The "Organic Waste Fertilizer Group” currently includes 40
members who bring kitchen waste in buckets to the center’s composting bins weekly to
produce chemical-free fertilizer, according to a worker. The fertilizer produced at the
facility is used to nourish the rooftop vegetable garden (Musashino Clean Center, 2026).
Through these rooftop activities, they aim to share ideas for a circular lifestyle that anyone
can adopt at home (Musashino Clean Center, 2026).

The self-guided tour of the facility highlights the systems described above through a
highly visual course. The observation route features a square-shaped hall that allows
visitors to walk around the machinery, look down through a window into the unloading
platform below, and peer directly into the combustible waste pit to observe the waste
cranes mixing and lifting waste, as well as depositing it into the two incinerators. The tour
course is lined with informational posters, a game to guess which electronic devices
contain lithium batteries, information on upcoming workshops, and physical displays that
include a bag filter example, samples of eco-cement products, a facility model, and
sustainable art projects created from old instruments. The center also releases biweekly
newsletters to provide updates on waste statistics, the importance of waste reduction,
educational outreach, and recaps of events hosted at the facility.

The openness of the tour route reflects an intentional building design tailored to
foster community integration and mitigate local resistance. According to a worker, the
facility was built to address neighborhood pushback, featuring a human-friendly design
where entrances face all four directions and every side of the building is styled to look like
the “front” The hall windows were also designed to allow air and light inside, and the
facility is always open to the public during normal business hours. Furthermore, the old
facility building has been preserved and repurposed as a community recreation space for
children. The center acts as a community hub by hosting regular public events. These
include a fair, featuring local stalls selling sustainable food, plants, and goods alongside a
toy exchange; the Open Harvest event, which hosts hands-on workshops focused on using
food-waste compost; and the Children’s Workshop, which is held three times a year to
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teach kids how to craft projects using scrap materials. Educational outreach is further
reinforced by facility posters that outline daily waste reduction habits, such as finishing
meals, using items carefully to the end, and properly sorting resources. A worker also
mentioned that local fourth-grade students regularly visit the facility on school field trips.

Although the tour was self-guided, workers were available for any questions, so I
spoke to a facility worker towards the end of my tour. According to the worker, overall
waste volumes in Musashino City have successfully decreased over the years. However,
enforcement remains strict, and any household waste that is not sorted properly is left
behind on the curb with an official sticker attached. The worker explained that the decision
to build the waste processing facility in close proximity to local residences was intentional:
placing an incinerator near residential areas provides a direct opportunity to capture and
utilize generated energy to power nearby municipal buildings and homes. If the facility
were located too far away from the community, the energy produced during the
incineration process could not be efficiently transferred, resulting in valuable heat and
electricity being wasted. Finally, they noted that while transporting ash to be turned into
eco-cement blocks is funded by resident taxes, it became a necessary adaptation. Although
simple landfilling was historically cheaper, the local landfill reached capacity, forcing the
municipality to shift entirely to the current 100% ash recycling system.
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Facility Visits — Itabashi City Recycling Plaza

The Itabashi City Recycling Plaza, which began operations in 2006, is a municipal
intermediate recycling facility and a community-focused reuse center in Itabashi Ward.
The ward strives toward the realization of a resource-circulating society, and works toward
supporting the UN SDGs by promoting the 3Rs (Itabashi Ward, n.d.). Based on a self-guided
tour conducted in March 2026, during which I did not talk to or hear opinions from any of
the workers, the facility fulfills its missions by combining public-facing educational zones
with municipal recycling systems. The building’s design features a floor-by-floor layout,
with solar panels located on the rooftop to supplement its operations.

The first and second floors serve as the primary hubs for public engagement,
education, and community initiatives. On the first floor, the reuse plaza sells secondhand
items at affordable prices (Itabashi City, 2026a) alongside a specialized drop-off station to
recycle textiles, used cooking oil, toothbrushes, and small household electronics. The
second floor features an education-focused community space with a “3Rs studying corner”
(Itabashi City, 2026a). This educational area includes bookshelves with children’s
environmental books, as well as interactive displays, such as a plastics-sorting game, local
composting bulletin boards, an exhibit on microplastics collected from a nearby river, and a
PET bottle recycling display showcasing the transition from raw bottles to melted pellets
and finished goods. To ensure accessibility for all age groups, the facility provides
numerous highly visual handouts, including an eco-themed kids’ newspaper, and
informational booklets on the 3Rs, food waste elimination, and different types of material
recycling, with one formatted in easy-to-read manga, or comic, style.

Beyond self-guided education, the plaza fosters community integration by serving
as an active host for local events and workshops. A bulletin board at the entrance
advertised upcoming programs, which included a running clinic, a toy drive, clothing repair
workshops, and compost making. The facility also organizes specific youth-oriented events,
such as sustainable arts and crafts workshops, children’s clothing swaps, and sessions on
making fertilizer from organic waste, while using a specialized acronym poster to teach
younger visitors about the 3Rs (Itabashi City, 2026b).

The core recycling functions of the facility take place within its intermediate
processing zones, which maintain a daily processing capacity of 20 tonnes for glass bottles
and 10 tonnes for cans, according to informational posters on-site. Incoming waste
collection trucks are weighed using a platform scale method, a system also utilized for
weighing combustible waste at incineration facilities (Itabashi City, 2021a). Cans are
discharged into a first-floor can pit and sent up to the third floor via a supply line conveyor,
where a central control room acts as the “brain” to manage the machinery, according to
on-site posters. On the third floor, a magnetic separator isolates steel cans from the line,
while a subsequent aluminum separator uses magnetic force and a repulsive effect to
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extract aluminum cans from the remaining debris (Itabashi City, 2021a; Itabashi City, 2022;
Itabashi City, 2023). These sorted cans are gravity-fed back to the first floor, where a can
press machine compresses them by material type into dense storage bales containing
approximately 1,400 to 1,500 cans each, according to on-site posters. The compressed
bales are then shipped to final processing plants to be manufactured into new items like
aluminum foil and construction materials (Itabashi City, 2021a).

Glass processing similarly spans multiple floors, separating bottles into reusable
"returnable” types and recyclable “one-way” types (Itabashi City, 2024). The sorting process
starts on the first floor, where workers manually remove contaminants and prohibited
items, such as metal caps, medicine or cosmetic bottles, glassware, ceramics, and
unemptied containers (Itabashi City, 2021b). Returnable bottles are also removed at this
stage to be washed, sterilized, and used repeatedly (Itabashi City, 2024). The remaining
crates are lifted to the third floor by a vertical container conveyor elevator. In the
third-floor viewing zone, visitors can view into a looping corridor to observe the manual
sorting of one-way bottles by color into clear, brown, and other categories (Itabashi City,
2021b; Itabashi City, 2024; Itabashi City, 2026a). These color-sorted bottles are gravity-fed
down to a first-floor storage yard where they shatter into fragments known as cullets,
which are stored before being shipped to external plants to be melted into new bottles
(Itabashi City, 2021b). Once emptied, the plastic delivery containers pass through a
container washing machine that reuses its wash water as much as possible to clean out any
lingering glass fragments or debris before the next cycle.



30

Facility Visits — Recycle Chitosedai

Recycle Chitosedai is a small resource recovery facility located in Setagaya Ward.
The facility serves as a specialized recycling drop-off center and a community hub for
sustainability events and resources. I stopped by to briefly view the inside in April 2026,
and I did not talk to any workers.

The facility provides recycling drop-offs for a variety of specific items. Residents can
bring PET bottle caps, PET bottles, styrofoam trays, clear plastic food containers, clothing,
waste oil, newspaper, and small electronic appliances.

Some sustainability events that the facility has hosted this year include kimono
wearing workshops, gardening workshops, clothing swaps, and a food waste reduction
educational class (Setagaya City, 2026). Repair events have been held for toys, umbrellas,
and knives (Setagaya City, 2026). The facility has also hosted numerous upcycling
workshops, including sandal making from old clothing and scraps, magnet making from
PET bottle caps, recycling aluminum through crafting, and paper recycling into postcards,
among others (Setagaya City, 2026). Additionally, they have participated in local
environmental fairs and seasonal festivals (Setagaya City, 2026).

At the facility there was a rack full of different handouts for people to grab, covering
facility-specific, local, and general information. Facility specific items included a calendar
of all upcoming events and workshops being hosted at Recycle Chitosedai. Local resources
focused on Setagaya Ward’s environmental efforts, including home decarbonization
initiatives, the ward’s environmental plan released in 2025, updates from the Setagaya
Incineration Plant, and an upcoming environmental festival. There was also a Setagaya
Ward waste and recycling collection calendar for the fiscal year that marked each month’s
pick-up days for each waste category and explained how to sort them. General information
included a booklet on how to reduce food waste formatted to be easily read through
manga, and a booklet with information on aluminum can recycling.



31

Stakeholder Interviews — Waste Management Industry

To gain direct insight from professionals working in the waste management industry in
Tokyo, I conducted two semi-structured interviews with Japanese waste services,
recycling, and consulting companies. Below are summaries and key insights from each
interview.

Mr. Yohei Kuroki: Executive Director at PANTECH Corporation

[ interviewed Mr. Yohei Kuroki from PANTECH Corporation, where he serves as an
Executive Officer, Business Solutions Headquarters Deputy General Manager, and Circular
Economy Promotion Department Manager. This semi-structured interview was conducted
in person at the PANTECH Tokyo Office in March 2026, and lasted around 100 minutes.

PANTECH Corporation is a Japanese plastic recycling services and consulting
company, headquartered in Shiga Prefecture. Founded in 1996, the company operates with
a vision to revive the earth through its mission to create sustainable circular economies
that give new value to plastic resources (PANTECH, n.d.-b). Alongside this mission,
PANTECH pursues happiness for all employees and operates under the traditional Japanese
philosophy of Sanpo Yoshi: “benefit for all three sides” (PANTECH, n,d.-b). In PANTECH’s
framework, this refers to simultaneously supporting the vendor (PANTECH), the customer
(business partners), and the planet (environment and society; PANTECH, n.d.). Today, the
company translates this philosophy into a massive operational scale, collecting and
recycling 98,000 tonnes of plastic annually while conducting business with over 1,500
companies across 25 countries (PANTECH, n.d.-b). To support these domestic and
international operations, the company coordinates a network of 35 storage warehouses and
70 partner plastic resource processing facilities (PANTECH, n.d.-b).

During the interview, Mr. Kuroki explained that PANTECH collects all types of pre-
and post-consumer plastics from client businesses, which are sent to partner processing
facilities to be turned into plastic pellets used to make new products. Industrially, these
processes are referred to as post-industrial recycling (PIR) and post-consumer recycling
(PCR; PANTECH, 2024). Mr. Kuroki noted that there are 50 to 100 types of plastic-a number
that continues to grow-and that in general, all types of plastic have a market demand. The
only types of plastic that PANTECH cannot recycle are those that do not melt, since
melting is required to turn collected plastic into pellets. This means that even styrofoam is
recyclable, though mixed plastic products remain challenging to recycle. The Tokyo office
manages a wide geographic reach, serving clients not just in Tokyo, but also neighboring
prefectures like Saitama and Kanagawa, as well as other parts of Japan.

Mr. Kuroki also highlighted PANTECH’s role in providing consulting services to help
companies properly direct their plastic waste to recycling and better understand
recyclability. He shared that many companies did not even consider the possibility that
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their products could be recyclable, or did not realize that they already were. To support
these efforts, the company launched a dedicated Circular Design Center (CDC) in
December 2023 (PANTECH, n.d.-a). This facility brings different industry stakeholders
together to test the physical traits of processed plastics, utilizing standardized lab
conditions to gather reliable data and build a database out of previously fragmented
recycling details (PANTECH, n.d.-a).

As an example of these circular economy initiatives in action, Mr. Kuroki highlighted
PANTECH's partnership with the cosmetics company FANCL. FANCL collects returned
plastic bottles from its consumers, and PANTECH picks up this post-consumer plastic to
have it processed and turned into flower planters. These planters are then distributed to
elementary schools, where they are used firsthand in classrooms for lessons on the UN
SDGs. Alongside this initiative, PANTECH has also gone directly into school classrooms to
talk about their work as it relates to supporting the UN SDGs (PANTECH, 2024). According
to Mr. Kuroki, these types of concrete efforts to recycle with PANTECH provide a clear
corporate benefit, as environmentally friendly branding helps attract more customers and
thus revenue.

In discussing the broader waste management industry, Mr. Kuroki shared his
thoughts surrounding the tension between incineration and recycling. He believes that
recyclable materials should be recycled instead of incinerated, a stance that, he says,
several neighborhood associations have agreed with. However, he still considers
incineration to be one valid method of managing and processing waste, provided that only
otherwise unrecyclable materials are incinerated. A major systematic issue he pointed out
is that high-technology incinerators are highly capable of burning plastics, which
inadvertently leads to less recycling overall. From a business standpoint, he noted that
pre-collection sorting of plastics is highly advantageous, as it results in less contamination
and ensures higher material quality, making plastics much easier to process. Ultimately, he
noted that this emphasis on quality makes recycled and processed plastic pellets from
Japan much more valuable in international markets, driving a higher market demand
internationally.

Despite these successful initiatives, Mr. Kuroki discussed the significant barriers
that currently surround Tokyo’s waste management industry, noting that there is a long
way to go to achieve a true circular economy. While there has recently been a lot of
environmental workshops and advocacy, he explained that public engagement tends to
stop there rather than leading to real action. In order for companies and stakeholders to
take meaningful action, there needs to be clear merits and economic benefits. Moving
forward, he emphasized that the industry needs to focus on creating circular product
designs that take economic factors into account, while also carefully considering logistical
challenges like transportation costs.
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Ms. Reiko Futagi: President and Representative Director at Otani Seiun Co., Ltd.

[ interviewed Ms. Reiko Futagi from Otani Seiun Co., Ltd., where she serves as
President and Representative Director. This semi-structured interview was conducted
virtually over Zoom in April 2026, and lasted around 60 minutes.

Otani Seiun Co., Ltd. is a Tokyo-based waste disposal, recycling, and consulting
company. Founded in 1962, the company is committed to realizing a resource-recycling
society that is kind to people and the planet, and strives to promote SDG 12: Responsible
Consumption and Production (Otani Seiun, n.d.). During the interview, Ms. Futagi detailed
the company’s primary business operations, which consist of the collection, transportation,
and intermediate processing of waste. While collecting household waste generated by
residents is an administrative function of the Tokyo Metropolitan Government, the
government lacks the capacity to handle the immense workload, so private contractors are
enlisted to assist. In Tokyo’s 23 wards alone, there are approximately 50 such private firms,
with Otani Seiun being one of them, providing necessary drivers and field staff to carry out
these collection duties in accordance with the standards and protocols established by
municipal authorities. In addition to household waste, they handle the collection and
transportation of general waste and industrial waste generated by commercial entities such
as hotels and private corporations.

At their intermediate processing facilities, operations involve gathering, sorting,
compressing, and converting plastic and industrial waste into recyclable resources. To
prepare loose materials for easier transport, they utilize an initiative called Reborn to
compress waste into dense blocks of 1 cubic meter bales before shipping them to recycling
companies. Their operations also involve shredding waste to consolidate it into Refuse
Paper and Plastic Fuel (RPF; a solid fuel material produced by thermally melting and
compacting paper and plastic waste) or transporting it to specialized thermal treatment
facilities. Ms. Futagi noted that industrial waste cannot be accepted at municipal plants due
to classification differences, so they direct these materials to facilities equipped for thermal
recycling or energy recovery, which differs from simple incineration.

Beyond physical processing, Otani Seiun provides consulting services to individuals
and businesses facing difficulties or uncertainties regarding waste management,
specifically offering guidance on how to effectively convert waste into usable resources and
ensuring proper compliance concurrent with legislative updates. As the company strives
toward a circular economy, Ms. Futagi explained that they face the historically difficult
challenge of taking waste generated by the manufacturing sector and transforming it back
into usable resources, noting that the manufacturing side and waste management industry
have traditionally operated in isolation from one another. While creating a circulating
society is a key national strategy in Japan, she stated that they still have a long way to go.
However, they have begun partnering with major corporations to close the loop by taking
recovered materials and putting them back into the manufacturing supply chain.
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An initiative that has yet to fully begin relates to lithium batteries, which contain a
variety of valuable resources that Ms. Futagi is determined to recover and recycle. Because
processing batteries requires thermal treatment that the company cannot undertake alone,
their plan is to first collect and store the batteries securely (to prevent accidental ignition)
before sending them to a specialized facility that can effectively break down the materials
under intense heat. Ultimately, she aims to handle the entire upstream process leading to
the production of black mass, a pulverized mixture containing valuable, recoverable
resources. Separately, regarding the recycling of items like plastic containers/packaging,
product components, and plastic stationery, Otani Seiun operates three facilities dedicated
to processing these into useful resources. Regarding incineration and recycling, Ms. Futagi
shared that she expects the routine incineration of clean plastics to largely cease as sorting
categories expand, though heavily soiled items will still be incinerated since only clean
materials can be recycled. She observed that following the enactment of Japan’s Plastic
Resource Circulation Act of 2022, household product plastics and packaging formerly
sorted as combustible are now widely recycled, which she believes has significantly
decreased the volume of plastic being burned. She also noted that curbing carbon
emissions to achieve 2050 carbon neutrality remains a major challenge. Even so, she views
incineration as the most advantageous waste processing method for its high material
recovery potential, though she sees room for improvement regarding exhaust gas
emissions.

Ms. Futagi emphasized a shared need for a societal shift, stating that consumers and
the nation must reevaluate the prevailing consumerist mindset where we allow ourselves to
be inundated with goods, only to discard them immediately. She expressed a need for
education that teaches consumers to find ways to give items a second life rather than
throwing them away, noting a distinct generational divide where young people today place
less emphasis on owning items compared to her generation who lived through the Showa
era (1926-1989). She stressed that manufacturers must design products in a way that
ensures items can be effectively upcycled and repurposed, rather than focusing solely on
immediate transactions. Pointing to the massive textile waste driven by the fast fashion
industry, she advocated for long-term pieces such as the traditional Japanese kimono,
which is easily adjustable, wearable across generations, and can be easily adapted into
items like bags or zori sandals without requiring complex chemical processing.

Ultimately, Ms. Futagi believes that business-led initiatives are more likely to
successfully achieve a circular economy than government reliance, noting that Tokyo
currently lacks the required coordination among residents, businesses, and local officials.
For example, she envisions manufacturers having a re-collection system to recycle their
own product containers. She also highlighted lithium batteries as the most pressing
obstacle, citing frequent fires caused by cheap, low-quality foreign goods purchased online
where no single entity takes responsibility. Otani Seiun personally suffered facility damage
from such a fire six years ago. In response, they collaborated with engineers and internally
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developed their own unique lithium battery sensor device. Believing they are the only
waste management company to develop such technology in Tokyo, she expressed plans to
exhibit the device at an environmental exhibition in the hopes of wider use across the
industry to protect the infrastructure necessary for a functioning circular economy.
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Stakeholder Interviews — Tokyo residents

To gain direct insights on the day-to-day experience surrounding waste, as well as on
public awareness and sentiment, I conducted semi-structured interviews with 8 Tokyo
residents. The interviews were all conducted in person between March and April 2026. The
names and personal identifying details of interviewees will be kept strictly confidential and
hidden in this paper to protect their privacy. Below are summaries and key insights from
each interview, organized by age group: young adult, middle-aged adults, and older adults.

Young Adult (20s)

Resident 1: Setagaya Ward, Age 23

[ interviewed a 23-year-old Setagaya Ward resident, who has a general
understanding of the waste management system in her area from a third- or fourth-grade
field trip to the Setagaya Incineration Plant and the Setagaya Resources Recycling Center
(Re-Seta). Although she lives with her parents and is not the one who actually takes out the
waste, noting that her parents are more involved, she generally follows waste sorting rules
simply because rules are meant to be followed. For instance, if rules were to change to sort
waste more specifically to recycle more, she stated she would follow them because it is the
thing to do, even though she would likely find it annoying and more work. Likewise, if the
rules dictated more incineration instead of recycling, that would also be followed. In
practice, however, she admitted that she occasionally shreds smaller recyclables like paper
and throws them into combustible waste instead of recycling because she finds it easier.
This reflects her broader view that while in theory, materials that can be recycled should be
recycled, it may be more complicated in practice.

Notably, this resident has personally never questioned the practice of incineration
and has never worried about related emissions. Her awareness of local waste policies and
initiatives relies on communication methods such as handouts and posters on public
community bulletin boards (such as at parks), which is how she found out about textile
recycling collection at a community center. Her perspective on enforcement is also shaped
by geography: while she lives in Setagaya Ward, she worked in Shibuya Ward and noticed
much stricter recycling enforcement at her workplace. According to her, Shibuya has less
money than Setagaya, and it seems that wealthier areas incinerate more while areas with
less money put more effort into recycling. She observed that it is costlier to incinerate but
requires less coordination and effort, whereas it is cheaper to recycle but demands more
collective effort and enforcement.
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Middle-Aged Adults (50s)

Moving on to middle-aged residents shifts the focus from limited domestic roles to active
household management, where daily sorting habits intersect with workplace observations,
municipal fees, and memories of evolving waste rules.

Resident 2: Setagaya Ward, Age 50s

I interviewed a Setagaya Ward resident in her 50s whose background reflects a
long-term awareness of changing waste practices. She noted that there was no recycling
when she was a kid. She used to take bottles and cans to the liquor store to get money
back, which contrasts with her family’s past restaurant where they paid a fee to have
restaurant waste picked up without any sorting. Currently, she actively drops off
recyclables at community centers that aren’t collected by Setagaya Ward. However, she
frequently notices improper waste habits around her. Her landlord recently took a picture
of the joint waste disposal area and sent it to all of the tenants to complain of improper
sorting, an issue she attributed to the young men that live in the complex. She has also
noticed public mismanagement, such as recycling bins next to vending machines
containing non-recyclable waste, bottles discarded with liquid still inside when they need
to be empty, and piles of waste on the street where public waste bins have disappeared.

Overall, she seems to have many concerns, revealing notable misalignment in her
behavior and opinions. While she goes out of her way to recycle more and makes sharp
observations on improper recycling, she herself doesn’t trust recycling 100% in terms of
sanitation. In fact, she stated that she actually prefers incineration due to these recycling
sanitation concerns. Yet, she simultaneously voices pollution concerns regarding
incineration because she has seen smoke coming out of incineration plant chimneys.

This paradox extends to how she views potential policy and technological shifts.
Regarding the potential for stricter or more specific sorting rules, she states that she would
follow them, although she would likely find it bothersome and thinks she would make a
mistake, even while seeing how the municipality would have something to gain from them.
Interestingly, her saying she would find stricter rules bothersome doesn't align with her
behavior of going out of her way to recycle items that Setagaya Ward doesn'’t recycle.
Additionally, her mixed anxieties have ultimately made her highly observant of packaging.
She has noticed labels on plastic bags that say there would be no toxins released if you
burn the bag, leaving her to wonder if there has been a technological improvement to
create less toxic bags, or if it is the incinerators themselves that have evolved to burn them
safely.

Resident 3: Edogawa Ward, Age 50s

[ interviewed an Edogawa Ward resident in her 50s who exhibits low awareness
around waste-related topics or environmental issues and expresses that she does not want
waste-related matters to get in the way of her daily life or schedule. Currently, waste bags
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in her area are not the designated ones that residents need to pay for yet, though she is
aware that there are plans to implement designated waste bags that residents will have to
buy. Furthermore, she is not aware of what happens to the waste after it is collected and
has never questioned the practice of incineration. She notes that the waste sorting rules in
her area are very loose, and she has not noticed any changes to sorting rules in the past ten
years. Regarding communication, she receives waste-related information and updates
through the internet, mail, and a kairanban, which is a traditional small neighborhood
bulletin that gets passed around from house to house.

While she notes that if people do not follow the waste sorting rules, the municipality
will not pick up the waste, she explicitly stated that she does not want sorting rules to get
stricter. If they do, she stated that she would follow them, although she would find it
annoying and a lot of work. Ultimately, she states that she does not want to live in an area
with super strict and specific waste sorting rules because she would find it very stressful.

Resident 4. Komae City, Age 50s

I interviewed a Komae City resident in her 50s who has lived in Komae for the past
32 years, having previously resided in Setagaya. She has observed shifting community
dynamics over this period, noting that neighborhood associations are collapsing in many
nearby areas. Regarding municipal communication, Komae distributes a separate,
waste-specific newsletter via mail alongside the regular neighborhood newsletter.
However, while she has received this waste newsletter, she personally has not read or
opened it. When she is unsure of whether she is sorting her waste correctly, she takes the
initiative to call the municipality to ask and make sure before putting it out for collection.

Her careful sorting habits are driven by the municipality’s strict enforcement and
the potential for public embarrassment. When someone makes a sorting mistake, the
municipality’s waste collectors do not pick up the waste or recycling and leave everything
behind, marking it with a highly visible, bright sticker and a detailed note describing what
was done wrong. Because the sticker can be seen from far away, she noted that it is
embarrassing since all the neighbors will see and know a mistake was made. She even
admitted that when she sees a neighbor with a sticker, she cannot help but go take a look
to see what they did wrong. When she first moved to Komae, she frequently made sorting
mistakes and had her waste left behind with a sticker, but she now prides herself on not
having made a mistake in the last 20 years.

Her awareness of shifting rules and municipal constraints reflects a practical
approach to waste management. She is aware that Komae is a city outside of the 23 wards
and does not have its own incinerator, meaning it must rent one outside of Komae. Over
time, she has noticed structural changes, such as plastic shifting from being thrown out as
combustible waste to being collected as resource waste for recycling. While she has never
questioned the practice of incineration, considered related pollution or toxins, or really
thought of recycling on her own, her behavior is partially responsive to economic
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incentives. Komae implements designated waste bags that residents must buy, which she
believes has changed the public’s awareness and behavior. Since recyclables are collected
for free while combustible and non-combustible waste incur fees, residents are
incentivized to recycle more to save money. For instance, she personally used to put
recyclable paper into combustible waste because she found it easier, but she began
recycling it more once she had to pay for combustible waste bags. Conversely, if recycling
were to increase fees for residents, she believes that it is okay to incinerate recyclables.

Older Adults (70s - 90s)

Transitioning to older adults brings a long-term historical perspective on Tokyo’s waste
system, reveals shifting levels of awareness, and introduces the lifelong philosophy of
mottainai alongside the physical challenges of aging.

Residents 5 & 6 (Couple): Setagaya Ward, Wife (79) & Husband (81)

[ interviewed a married couple residing in Setagaya Ward whose contrasting
household roles shape their individual awareness, with the husband handling all waste
duties while drawing on decades of memory from the area’s rural past. They both learn
about waste-related news or updates through the newspaper. Because the husband is in
charge of sorting and taking out all of the household waste, the wife, who is 79 years old
and has lived in the area for decades, noted that she doesn’t really have much awareness on
the topic. She admitted that she doesn't know much about what happens to waste once it
gets collected by the municipality, although she knows that aluminum gets recycled into
new products. Like her husband, she remembers days when they used to burn waste in
their own backyard. Additionally, she knows that in different regions, people’s names are
attached to their own waste, so they feel a responsibility to sort it correctly.

The husband is now 81 years old and was born and raised in the area, giving him a
long-term perspective on local infrastructure changes. He remembers when their
neighborhood, Kinuta, which is now a densifying neighborhood, used to be a rural
countryside area of Tokyo with a lot of farmland. At that time, they would compost organic
waste and use it as fertilizer on-site, using a hole in the backyard until around 1975. He
recalls that when he was growing up, the municipality was not collecting recyclables as
resources. Instead, he used to drop off glass bottles and cans at liquor stores in return for 5
yen, and would even go to nearby rivers with a big magnet to find and collect cans to take
to liquor stores that had buy-back systems. He remembers these buy-backs happening
likely between the 1950s and 1970s before they eventually disappeared. Furthermore, he
noted that there was a waste revolution leading up to the 1964 Tokyo Olympic Games,
which brought an increased consciousness and modernization of waste infrastructure.

In terms of modern practices, the husband follows rules simply because they are
rules and meant to be followed. If sorting rules become stricter, he said he would not agree
with the rules, but would nevertheless follow them. At the same time, he has noticed that
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there are people who find the rules annoying as is and choose not to follow them. He has
noticed a societal shift towards caring more about the environment, but noted that
environmental issues are not things that you think about if you have no awareness of them.
For his part, he has never worried about pollutants from incineration, now or in the past,
stating it is something that simply lacked awareness for a long time. Finally, he shared
insights on how public places in Tokyo often lack waste and recycling bins due to the
subway sarin attack incidents, as well as people deciding to dump their household waste
into public bins.

Resident 7: Komae City, Age 79

[ interviewed a 79-year-old resident of Komae City who was very proud to share
that her municipality is recycling well and enthusiastically showed Komae City’s
waste-related distributed resources. She lives in Komae City where there are stricter
sorting rules, but previously worked in Setagaya Ward where there are much looser sorting
rules. She noticed that since Setagaya sorting rules are much looser, it results in much
more unnecessary waste, which then overflows local incinerators and ends up being sent
to other neighboring plants, a practice she finds irresponsible and bothersome. She
explicitly stated that stricter recycling is better and thinks waste reduction should be
prioritized over incineration. While she believes that it would be good to standardize waste
sorting rules in Tokyo, she noted that the effectiveness or success of certain levels of
sorting rules may depend on the area’s capacity in terms of infrastructure and recycling
systems.

This resident’s own compliance is highly proactive and supported by clear municipal
communication. There are very specific sorting rules in her area, which she says she
follows well, and she has never found the process of sorting waste to be annoying. She
receives waste-related information and updates in the mail, noting that Komae’s sorting
rules get updated annually and released in March before the start of the fiscal year (fiscal
year in Japan is between April 1 and March 31). She said that there are creative efforts to
communicate information, such as through pictures and cartoons, and she checks the
resources regularly to make sure she is sorting her waste correctly so that she can put it
out with confidence. This regular checking ensures she meets the standards of the
municipality’s waste collectors, who look inside to check that it is sorted properly, even
though she notes that the designated waste bags are expensive.

Her daily sorting habits show an active engagement with local organic systems
alongside long-term adjustments to municipal changes. She notes that plastic used to be
categorized as combustible waste, but is now recycling. However, when disposing of
clothing or textiles, she cuts them into small pieces and throws it in combustible waste. She
is also highly involved in organic waste diversion, noting that Komae City does compost and
that she mixes compost into her flowers. Furthermore, she mentioned that apartments are
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encouraged to have a compost bin, reflecting her supportive view of her municipality’s
sustainability efforts.

Resident 8: Setagaya Ward, Age 90s

I interviewed a Setagaya Ward resident in her 90s who has lived in the same
neighborhood for the past 66 years. She notes that several decades ago, there was no such
category as “recycling”. She stated that she follows waste sorting rules because rules are
meant to be followed, she wants a clean city and environment, and she doesn’t want to
cause trouble. She has a slight understanding of what goes on after waste gets collected in
the area because she toured the Setagaya Incineration Plant around 20 years ago.
Regarding local communication, she learns of waste-related information through word of
mouth, the newspaper, and from a kairanban, which have become less common over time.
Through these methods, she has learned about recycling drop-off locations, and she
recently learned of a new textiles drop-off location nearby.

Her daily waste habits are deeply guided by a mottainai seishin (mottainai mindset),
a philosophy where she describes not recycling materials as “mottainai” and believes that
incinerating materials that could be recycled is mottainai. For her, this mindset is not about
social shame, but rather a personal desire to protect and value materials; it expresses a
deep regret in the act of wasting. This internal responsibility drives her to make significant
personal efforts to recycle materials that the Setagaya municipality doesn’t collect for
recycling, which would otherwise end up sorted as combustible waste and incinerated. For
instance, she drops off egg cases at a community center, takes other recyclables to
drop-offs outside supermarkets, and collects and properly disposes of batteries. She has
also been collecting used and old cooking oil for a while, but is yet to drop any of it off for
recycling. Regarding organic waste, she tries to extract water and dry it before taking it out
because it makes incineration more efficient, and she noted that it is better to eat fruit
peels instead of throwing them out. She even mentioned that she tried composting fish
bones in her backyard one time, but stopped after a stray cat dug it up.

Despite her strong dedication, she faces structural and physical barriers within the
current system, mentioning how she sometimes gets confused on what is recyclable. She
also shared an experience where a neighbor opened her waste bags without her permission
to tell her it was contaminated. She complained about how there are many materials that
should be recycled, but that the Setagaya Ward is yet to collect as recyclable from
households. Because the municipality won't collect it, she has been letting a lot of plastic
recyclables pile up in her home before taking them to local drop-off locations run by
neighborhood groups. However, with age, it has become increasingly difficult for her to
walk to these locations regularly. Therefore, she would really appreciate it if Setagaya Ward
could strengthen their sorting rules to collect more recyclables, and make recycling more
accessible for residents.
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Resident Survey Data

To gauge public opinion surrounding waste management in Tokyo, I distributed an
anonymous survey to Tokyo residents that gathered 147 responses. The respondents
represented all age groups, ranging from under 20 to over 90, and spanned 35 out of the 62
total municipalities in Tokyo. The survey consisted of 22 questions, beginning with
demographic information and ending with an opportunity for additional comments. While
some qualitative questions were included, the survey was predominantly quantitative,
featuring 14 Likert-scale questions to measure respondent sentiment on several core
topics: sorting rules and categories, general awareness, incineration, recycling, pollution
prevention, landfill capacity, and composting.

Quantitative Data

Below are the quantitative results from the survey, highlighting data from 18 questions in
the order that they appeared in the questionnaire, in Figures 7 to 24. Note that for all
questions labeled as “select all that apply”, the percentage displayed above each bar
indicates the percentage of total respondents who selected the response.
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Figure 7: Age distribution of survey respondents. Figure 8: Confidence level of daily waste sorting practices

by survey respondents. Responses on a scale of 1to 5,
where 1is “Not confident at all’, and 5 is “Completely
confident”
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Reasons for Following Waste Sorting Rules Does your area do a good job at communicating
120 (select all that apply) 9 waste sorting rules to residents?
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Figure 9: Indicated reasons for following municipal sorting
rules.

Figure 10: Perceived effectiveness of local waste sorting
communication by survey respondents. Responses on a
scale of 1to 5, where 1is “No, not at all”, and 5 is “Yes,
extremely well”
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Figure 12: Recycling categories that survey respondents
indicated are most confusing to sort. Figure 11 “Recycling”
respondents only (59 total respondents).
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Figure 13: Perceived effectiveness of local waste sorting

enforcement by survey respondents. Responses on a scale
of 1to 5, where 1is “No, not at all’, and 5 is “Yes, extremely

Figure 14: Indicated level of awareness regarding
post-pickup waste processing by survey respondents.
Responses on a scale of 1to 5, where 1is “Extremely
unaware”, and 5 is “Extremely aware.
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Figure 15: Indicated level of awareness regarding

prominence of incineration in Tokyo’s waste management
systems by survey respondents. Responses on a scale of 1
to 5, where 1is “Extremely unaware”, and 5 is “Extremely

aware.”
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Figure 16: Frequency at which survey respondents

question the practice of large-scale incineration.
Responses on a scale of 1to 5, where 1is “Never”, and 5 is
“Very frequently”
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Figure 17: Level of trust in Tokyo's incineration plant
filters to trap pollutants among survey respondents.
Responses on a scale of 1 to 5, where 1is “No trust at all’,
and 5 is “Complete trust”

Figure 18: Level of support for incinerating recyclable
materials by survey respondents. Responses on a scale of
1to 5, where 11is “Strongly oppose”, and 5 is “Strongly
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Figure 19: Level of agreement among survey respondents
regarding the sustainability of waste-to-energy

incineration over recycling. Responses on a scale of 1to 5,

where 1is “Strongly disagree”, and 5 is “Strongly agree.

Figure 20: Level of support for incinerating residual waste
when adequate recycling systems exist, among survey
respondents. Responses on a scale of 1to 5, where 1is

“Strongly oppose”, and 5 is “Strongly support.”
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Figure 21: Level of agreement among survey respondents
regarding the adequacy of current local recycling systems.

Responses on a scale of 1 to 5, where 11is “Strongly
disagree”, and 5 is “Strongly agree”
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Figure 22: Preferred priority between “improving
incineration technology” and “reducing waste” among
survey respondents. Responses on a scale of 1 to 5, where
1is “Strong preference for incineration’, and 5 is "Strong
preference for waste reduction.”
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Figure 23: Level of support for the standardization of

waste sorting rules across Tokyo by survey respondents.

Responses on a scale of 1to 5, where 1is “Strongly
oppose”, and 5 is “Strongly support.”

Figure 24: Level of support for a centralized organic
waste soil system among survey respondents. Responses
on a scale of 1to 5, where 1is “Strongly oppose”, and 5 is

“Strongly support”
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Qualitative Data

23 respondents provided an open-response comment at the end of the survey. To provide a
clear overview of this feedback, the responses have been organized below into five core
themes.

1. Confusion and Challenges with Waste Sorting
A total of 10 comments highlighted frustration regarding the difficulty of
categorizing waste items. Specifically, three comments noted that items made of a
mixture of materials, such as metal and plastic, make it hard to determine the
correct category for disposal. Seven other comments explicitly listed everyday
products that are confusing to sort, including batteries, cords, hair mousse cans,
ignition devices, broken glass, textiles, small electronic devices, and home
appliances. Additionally, one comment noted that the unenforced sorting
requirements, such as allowing residents to dispose of plastic waste mixed with
their combustible waste, cause residents to ignore sorting suggestions. This
respondent argued that it is crucial to establish rules that make waste disposal
somewhat more challenging to prevent this.

2. Motivations for Following Rules
A total of seven comments shared individual, civic, or practical reasons for following
waste rules and reducing waste, other than the select-all-that-apply options
provided in the survey question represented in Figure 9. On an individual level, one
comment noted a daily effort to reduce household waste as much as possible.
Regarding specific motivations for sorting waste, single comments highlighted
reasons such as increasing efficiency at waste processing facilities, meeting the
expectations and hopes placed on citizens by rules, and wanting to demonstrate
proper rules to grandchildren. More practically, one comment stated that they
follow guidelines simply because waste will not be picked up if the rules are ignored.
Finally, one comment noted that while public interest has risen significantly
compared to a generation ago, individuals should continue addressing the issue
comfortably within their own capabilities.

3. Incineration, Energy, and Technology
A total of five comments focused on the processes, costs, and environmental
impacts of incineration and recycling. Two comments explicitly addressed
incineration: one noted clear concerns regarding its environmental impacts, while
another recognized it as a current necessity because the physical mass of waste
cannot be reduced without burning it. Regarding energy recovery, one commenter
hoped for technologies to effectively utilize generated heat sources without causing
pollution, while another suggested placing greater emphasis on using this heat for
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indoor building agriculture and greenhouse cultivation. Lastly, one comment
emphasized the need to examine the hidden complications, costs, and high amount
of energy required during the recycling process itself.

Policy and Corporate Responsibility

A total of six comments called for broader systemic changes from governments and
corporations rather than relying solely on local citizens. Two comments addressed
upstream responsibilities, arguing that the national government should establish a
unified, centralized approach to waste management. Furthermore, these comments
urged corporations to avoid excessive plastic food containers and to avoid
manufacturing products with non-separable mixed materials, which make
components difficult to dispose of or recycle. Regarding municipal policies, two
comments highlighted specialized bag systems, noting that Mitaka City’s paid
garbage bags led to a modest waste reduction and predicting that the 23 wards are
moving toward a similar paid system. One comment suggested using private
recycling firms to screen recyclable and bulky waste first to postpone landfill
capacity issues. One comment argued that if household waste collection charges are
implemented, tax revenues should be allocated to matters that directly benefit
people’s daily lives, such as waste reduction, facility improvements, and recycling
promotion, rather than flashy displays, fountains, or redevelopment projects.

Information Gaps and Composting Realities

A total of four comments highlighted specific gaps in public recycling knowledge
and the structural limitations of composting in different housing types. One
comment expressed a lack of awareness as to what happens to recyclable waste
after it is collected, and a desire to learn about waste disposal if given the
opportunity. The remaining three comments focused directly on composting. One
comment from a resident who lives in a house noted that turning food scraps into
garden compost successfully reduces waste and is fun. Meanwhile, two comments
from residents who live in apartments explained that a lack of space and nowhere to
use nutrient-rich soil makes composting difficult in apartment complexes unless
paired with a dedicated collection system.
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Discussion

In this section I combine data gathered through facility visits, stakeholder interviews, and
the resident survey into four core themes; and present limitations.

1. Infrastructure Differences & Surrounding Constraints

While there are many similarities between the different incineration plants in terms
of main functions, they also have their own unique characteristics and differences based on
their surroundings. All the plants use the same basic machinery and workflow to reduce
waste to around one-twentieth of its original volume, burn waste at temperatures over
800°C to restrain dioxin generation, and use extensive pollution-prevention infrastructure
like bag filters and gas scrubbers. However, physical designs must match the constraints of
the area. Chimney heights are adjusted based on surrounding buildings so the exhaust is
not too close to residents’ activities, and plants in crowded urban areas choose vertical
incinerator designs due to land space constraints instead of the more common stair-like
designs. Similarly, historical surroundings also dictate design choices. Because of its history
of public backlash during the Tokyo Waste War, the Suginami Incineration Plant built a
dedicated underground road exclusively for waste collection trucks so they are not
constantly seen around the neighborhood-a distinct accommodation that many other
plants without a history of community conflict did not have a reason to build.

A major divide also exists between the 23 wards and the municipalities outside of
them because each individual municipality dictates its own sorting rules to maximize
existing infrastructure. Meanwhile, 66.7% of survey respondents indicated support for the
standardization of waste rules throughout Tokyo (see Figure 23). Recycling regulations on
the 23 wards are relatively lax, likely because they still have a landfill in use, whereas areas
outside lack landfills and must recycle much more urgently. For example, Musashino City’s
local landfill reached capacity, forcing them to shift to recycle 100% of their incineration
ash in the form of eco-cement blocks right in Tokyo, while the 23 wards only recycle
around 40% of their incineration ash by sending it off to processing and recycling facilities
outside of Tokyo, then landfilling the rest. Furthermore, Musashino Clean Center processes
municipal combustible, non-combustible, and bulky waste together in one facility, allowing
for post-combustion retrieval of metals and hand-dismantling of appliances. The Clean
Authority of Tokyo incineration plants only handle combustible waste, meaning any
recyclables that are incorrectly sorted end up burned because there is no post-collection
sorting at the facilities.

2. Incineration & Circular Economy Pathways
A major systematic obstacle is the tension between high-technology incineration
and building a true circular economy. Synthesizing expert insights from PANTECH
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Corporation with direct observations from the incineration plant visits, it becomes clear
that the high-technology incinerators used around Tokyo are so capable of burning plastics
that it inadvertently leads to less recycling overall, creating a barrier where recyclable
materials are incinerated instead of recycled. Understanding public attitudes toward this
issue is important because it shows whether everyday residents view the practice of
burning recyclables as truly sustainable. This tension is reflected in public attitudes, as
55.8% of survey respondents view waste-to-energy as sustainable even if the waste could
have been recycled (see Figure 19), and interviewed residents did not seem to question the
general practice of incineration. Furthermore, there were mixed results in the survey when
residents were asked how often they question the practice of large-scale waste
incineration (see Figure 16). However, a clear shift occurs when recycling is maximized:
82.3% of survey respondents demonstrated support for incinerating residual waste in the
case that adequate recycling systems exist (see Figure 20). This suggests a key difference in
public sentiment, showing that while there is support for the incineration of mixed waste,
there is a preference for it to be a last resort after recyclables are retrieved. This desire for
a balanced framework is further highlighted when respondents were asked if Tokyo should
prioritize “improving incineration technology” or “reducing waste.” While the results
displayed a relatively even distribution of preferences with a slight skew toward recycling, a
clear peak emerged in the middle, where 40.8% indicated equal support for both
incineration and waste reduction (see Figure 22). This suggests a distinct public preference
for a mixed-methods approach where technological solutions and reduction strategies
move forward together, though this middle peak could also indicate that some respondents
were indifferent to the policy trade-offs. Ultimately, these public preferences face major
practical limitations at the ground level, although incineration plant workers have observed
a noticeable reduction in plastic waste within their combustible waste streams. However,
because the plants do not perform any post-collection sorting, the current infrastructure
has not caught up to the idea of maximizing recycling. Any recyclables thrown out with
combustible waste are still incinerated, and workers noted that the most abundant material
present in their combustible waste stream is paper, representing a massive loss of
recyclable resources that could otherwise feed into a circular system.

Despite these barriers, recent policy shifts and corporate strategies demonstrate
practical strategies to realize a resource-circulating society. Insights from Otani Seiun Co.,
Ltd. show that Japan’s Plastic Resource Circulation Act of 2022 has successfully decreased
the volume of household plastics and packaging materials being burned. This positive shift
is occurring even though survey respondents find the “recycling” category the most
confusing to sort compared to “combustible”, “non-combustible”, or “large-sized” waste (see
Figure 11), indicating that residents are successfully increasing their recycling efforts
despite lingering confusion. Furthermore, observations from my fieldwork show that
pre-collection sorting is highly advantageous from a business standpoint because sorting
waste at the source prevents contamination and ensures high material quality. This clean
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stream keeps recycled materials within a high-value circular loop, making Japanese plastic
pellets highly competitive in international markets. Operating within such a circular
framework also attracts environmentally conscious consumers, providing a clear corporate
benefit. For instance, PANTECH's successful partnership with the cosmetics company
FANCL shows how concrete recycling efforts create strong business merits while closing
the material loop.

However, scaling these initiatives across Tokyo reveals deep gaps between
environmental sentiment and real action. Interviews with Mr. Kuroki and Ms. Futagi
indicated that Tokyo has a long way to go before achieving a true circular economy. Ms.
Futagi pointed to the lack of collaboration between the manufacturing sector and waste
management industry as a likely hindrance. This institutional barrier directly aligns with
viewpoints raised in the resident survey, where several anonymous comments shifted the
focus away from individual blame and explicitly demanded broader systematic changes
from governments and corporations. These specific write-in responses argued that the
national government needs a unified approach and that corporations must avoid excessive
plastic food containers and non-separable mixed materials. Ultimately, these systematic
challenges are deeply tied to cultural factors: Ms. Futagi emphasized the importance of
consumers reevaluating the prevailing consumerist mindset of discarding goods
immediately, pointing to long-lasting examples like the traditional Japanese kimono as an
ideal model for adjusting, repurposing, and wearing items across generations without
requiring complex chemical processing. Together, these industrial gaps, public demands for
better packaging design, and cultural models of longevity highlight that a circular
transition cannot succeed in isolation, as it depends on a shared alignment between
structural policy, corporate manufacturing choices, and everyday consumer habits.

Furthermore, emerging structural hazards and community-level realities complicate
the circular transition, though active local solutions help bridge these gaps. Cheap,
low-quality foreign lithium batteries purchased online cause frequent facility fires like one
that damaged one of Otani Seiun’s facilities six years ago. To protect the infrastructure
necessary for a functioning circular economy, Otani Seiun developed a lithium battery
sensor that they plan to showcase at environmental exhibitions. Separately, the company
continues to process plastic products into useful resources across three dedicated
facilities. At the community level, the transition is complicated by significant differences in
recycling categories across municipalities, meaning many recyclable materials are still not
collected curbside. Community drop-off centers like Itabashi Ward Recycling Plaza and
Recycle Chitosedai act as crucial interventions to address what municipal systems
currently fail to handle. By offering specialized drop-offs for items excluded from standard
curbside collection-such as textiles, used cooking oil, toothbrushes, and styrofoam
trays—and hosting upcycling workshops and food waste reduction seminars, these centers
share circular lifestyle ideas that residents can easily adopt at home, supporting individuals
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who want to work toward a circular economy even when local municipal frameworks are
running behind.

3. Waste Reduction Strategies & Sorting Realities

The data demonstrates an overarching theme that communication, strict
enforcement, and specific policy tools are what successfully push people to sort better and
reduce waste, rather than a personal desire to be environmentally friendly. Resident
interviews and survey data reveal a culture of following municipal rules, with 70.1% of
survey respondents selecting “Rules are meant to be followed” as a reason that they follow
waste sorting rules (see Figure 9). This widespread compliance aligns with the fact that
96.6% of survey respondents self-reported confidence in their waste sorting practices (see
Figure 8), while 93.2% of respondents indicated that their municipality communicates
waste sorting rules effectively (see Figure 10). However, actual sorting behavior seems to
rely heavily on strict local enforcement, with 75.5% of respondents indicating that their
area enforces waste-sorting rules effectively (see Figure 13). This reliance on enforcement
highlights how proper sorting behavior is largely driven by extrinsic motivations, like
avoiding inconvenience or social shame, rather than an intrinsic environmental drive. If
waste is not sorted properly, municipal waste collectors simply will not pick it up, creating
an immediate inconvenience that forces compliance because residents fundamentally want
their waste collected. Further, some areas leave behind highly visible stickers on this
improperly sorted waste on the curb. A Musashino Clean Center worker confirmed that
Musashino City enforces this rule, while an interviewed resident from Komae City noted
that being seen with this bright official sticker is embarrassing. This distinct societal
pressure acts as a powerful external motivator, suggesting that the fear of public shaming
often outweighs personal environmental concern in everyday sorting compliance.

Similarly, charging extra for waste bags has demonstrated high effectiveness in
reducing waste. While not yet implemented in the 23 wards, it has been used in cities
outside them like Musashino, Mitaka, and Komae. Residents living in these cities shared
that paying for waste bags incentivised them to sort better, recycle more, and shift their
awareness around waste issues, such as choosing to recycle paper instead of shredding it
and throwing it out as combustible waste.

On the other hand, when a municipality does not collect many recyclables, proactive
residents go out of their way to collect and drop off recyclables at community drop-off
locations, like outside supermarkets or at facilities such as Recycle Chitosedai. An
interviewed woman in her 90s noted that walking to these drop-off locations has become
more difficult with age, showing a clear structural barrier to recycling in wards with limited
curbside recycling categories. Similar accessibility issues exist with household sorting of
organic waste. Survey comments show that while some house residents find turning food
scraps into garden compost fun and effective, apartment residents find composting too
difficult unless paired with a city collection system, due to a lack of space and nowhere to
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use the soil. This may explain why 74.8% of survey respondents demonstrated support for a
centralized organic waste-to-soil system (see Figure 24).

4. Reducing Public Backlash

Because many incineration plants are located directly in residential neighborhoods
and urban areas, the visited facilities rely heavily on community engagement, education,
and open building designs to build relationships and mitigate public backlash. For example,
the Musashino Clean Center was built with a human-first design. Entrances on all four
sides look like the “front” to create a welcoming ambiance, and they even preserved and
repurposed their old facility building as a community recreation space for children. The
Suginami plant similarly relies on its specialized infrastructure as well as a highly developed
tour course, a public footbath powered by incineration heat, and the Tokyo Waste War
History Museum to build community trust.

This transparency and community integration are achieved through a few major
practical methods. First, plants capture the heat and electrical energy from incineration to
power themselves and directly supply nearby neighborhood facilities so energy is not
wasted. The Toshima, Ariake, and Suginami plants directly supply energy to adjacent sports
facilities with swimming pools, the Meguro plant powers local community centers, and the
Musashino plant supplies steam and electricity to the City Hall, a sports complex, and a
local pool. Placing these incineration plants directly within residential neighborhoods is an
intentional spatial strategy that maximizes the environmental benefits, allowing heat
energy to transfer efficiently over short distances without being lost or wasted. Socially,
this close proximity creates tangible neighborhood benefits, though it fundamentally relies
on high levels of structural transparency to maintain public acceptance. The success of this
strategy is reflected in the fact that 68.7% of resident survey respondents indicated trust in
incineration plant filters to trap pollutants (see Figure 17). This high level of trust suggests
that rigorous emissions control and community integration have successfully built public
confidence, helping many residents feel comfortable living near heavy municipal
infrastructure.

Additionally, the Clean Authority of Tokyo incineration plants, the Musashino Clean
Center, and the Itabashi City Recycling Plaza all feature public-facing layouts designed for
interactive facility tours. They disseminate information to visitors of all ages through
physical viewings of machinery, informational posters, videos, interactive models, and
games. To ensure accessibility, they provide highly visual handouts, including eco-themed
kids’ newspapers and informational booklets, some of which are formatted in easy-to-read
manga style.

By keeping facilities tour courses highly developed, embedding photo opportunities
into the observation routes, and inviting local elementary school students on regular school
field trips, these plants aim to educate on waste processing systems, raise awareness from
a young age, and maintain a good relationship with the public.
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Limitations

While this study provides an in-depth view of Tokyo’s waste management systems,
several limitations regarding data collection methods should be noted. First, regarding site
visits, time was a significant constraint as access to facilities had to be scheduled within a
25-day trip to Tokyo. Site visits were only possible if facilities offered tours, and many are
usually closed off to the public or harder to access. Rigid public tour calendars and the
mid-March to mid-April transition of the Japanese fiscal year further limited site access,
completely precluding visits to key sites like the Central Breakwater Landfill. Consequently,
while the research successfully captured variations across multiple incineration plants,
data collection regarding the recycling side of waste management faced much stricter
limitations due to the scarcity of publicly accessible recycling facilities available during the
research window.

Second, a major structural barrier during institutional stakeholder interviews was a
limited industry network in Tokyo and a lack of previous connections. Nine entities were
contacted with only two accepting interviews. Because both participating entities were
materials-processing and consulting firms with overlapping business missions, the
interview data primarily reflects market-aligned, industry-focused viewpoints.
Consequently, the study lacks perspectives from non-governmental advocacy groups and
independent environmental organizations—voices that are value-driven rather than
influenced by business viability or market changes.

Finally, the Tokyo resident survey presents a distinct limitation. Because the survey
was mainly distributed virtually, it created a potential barrier to access for individuals who
do not use electronic devices. Although the survey successfully gathered responses across
all age groups, this digital barrier means there was likely a less representative sample of the
older generation compared to other age groups, meaning their specific perspectives may
be underrepresented in the quantitative and qualitative survey data (see Figure 7).
Furthermore, it must be noted that this data represents an exploratory sample of the Tokyo
public rather than a statistically representative sample, meaning the findings may indicate
some tendencies but cannot be broadly generalized to the entire population.
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Conclusion / Pathway Forward

Across all data collection methods, the observed findings directly address the
research objectives, revealing a clear shift within Tokyo’s waste management systems
toward incinerating less, driven by a growing alignment of policies, infrastructure, industry
practices, community initiatives, and resident behavior. As Tokyo residents are beginning
to shift their ideas to support more recycling, policy is also trending toward reducing waste
and emissions. It is unclear if public attitudes influence policy, the other way around, or
both, but the prevailing shift toward recycling is clear.

While incineration remains a widely accepted and evolving staple of Tokyo's waste
infrastructure, it is increasingly being optimized not as an end in itself, but as a mechanism
for material and energy recovery that supports a broader transition toward a circular
economy. Today’s facilities have evolved to actively prevent pollution while providing
energy for neighboring communities; yet, observations during facility visits show there is
still room for increasing material recovery throughout the waste-processing stream, in
order to divert valuable resources from incinerators and landfills. Furthermore, organic
waste recovery remains heavily restricted to small-scale community initiatives. Even
advanced sites like Musashino Clean Center limit on-site composting to a small,
member-only program. Because processing organic waste at home is inconvenient for
residents-a task made harder by Tokyo’s space-limited apartment units-composting is not
yet perceived as a viable industrial-scale practice.

Community workshops, business collaborations, and municipal initiatives are
successfully raising environmental awareness, but the system faces structural hurdles due
to current inconsistencies and variations in municipal recycling collection systems.
Because Tokyo’s distinct municipalities operate at different paces under the same
overarching laws due to differences in current infrastructure, further cooperation is
needed between product manufacturing and waste management, as well as between
municipalities and residents, in order to achieve a true circular economy.

To address these sustainability challenges and fulfill the public expectations
gathered during stakeholder engagement, [ recommend that Tokyo continue enhancing
resource recovery efforts, beginning with a push toward standardizing industrial-scale
material recovery practices throughout the individual steps of waste processing
infrastructure. Specifically, more facilities in Tokyo should implement post-incineration
retrieval of metals, following the example of the Musashino facility. Additionally, there is a
need to expand the local incineration ash recovery market within Tokyo. This would allow
the incineration plants in the 23 wards to follow Musashino City’s lead, fully processing
their ash within the Tokyo borders to recycle more material and mitigate
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transportation-related emissions. Furthermore, Tokyo should implement municipal
curbside organic waste collection and centralized processing. Scaling up this system would
make composting viable for space-constrained apartment residents, effectively diverting
organic materials from incinerators and cycling them back into the economy as valuable
fertilizer. Alongside these industrial-scale steps, waste management authorities should
prioritize continued community engagement, education, and public relations. Improving
the public accessibility of facilities that currently seem closed off to the public is also
important, as municipal waste management systems need to be accepted by the
surrounding communities in order to operate smoothly. When citizens are engaged, people
are more likely to cooperate with waste-reduction efforts and make conscious choices that
contribute to circular systems. Beyond downstream consumption and disposal,
manufacturers must also make intentional upstream choices. By designing products with
their end-of-use in mind, they can ensure items are easily disassembled and materials are
continuously circulated in the economy.

Zooming out to look at the bigger picture, Tokyo demonstrates that effective waste
management strategies must always align with a region’s specific constraints,
infrastructure, and local conditions. For dense, space-limited cities and those facing severe
landfill limitations globally, incineration can serve as a fallback system to drastically reduce
overall waste volume, extend landfill longevity, mitigate methane and nitrous oxide
emissions, and extract energy and materials from remaining waste streams. At the same
time, prioritizing centralized organic waste collection and composting systems puts
organic materials to productive use rather than burning them, providing a far more
efficient path to resource recovery than thermal energy recovery, especially in dense urban
areas where residents lack space to compost at home. Finally, three key takeaways apply
globally regardless of location:

1. Waste systems must implement mechanisms to catch lost recyclables before they
reach final disposal.

2. Municipal systems need clear, standardized sorting rules so residents can
participate effectively, alongside enforcement mechanisms that incentivize public
compliance and community cooperation.

3. Achieving a true circular economy requires product manufacturers to make
intentional upstream choices that match downstream waste processing.

Ultimately, while there is no single or one-size-fits-all solution to the global waste
problem, Tokyo shows that progress requires a combination of strategies and a
multi-angular approach considering behavioral trends on top of infrastructure and policy.
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Appendix

Appendix A: Sample Questions for Semi-Structured Industry Interviews

1. Could you tell me a bit about what you and your company do?

a. What part of the waste management system are you involved in? (e.g.,
collection, sorting, transportation, processing/treatment, disposal, resource
recovery, development of products that reduce waste, etc.)

What initiatives are you undertaking to achieve a circular economy?

c. Are there any initiatives you are currently planning to introduce or are in the
planning stages for?

2. In Tokyo, there are certain regions and instances where recyclable materials, such
as plastics, are incinerated rather than recycled. What are your thoughts on this
situation?

3. Do you believe that waste incineration should be completely replaced as recycling
advances, or do you think it remains necessary to some extent?

4. In Tokyo, how do you think people should approach the improvement of waste
incineration technology versus waste reduction? Furthermore, do you believe that
one of these should be prioritized over the other?

5. Would the introduction of more detailed waste sorting rules by local municipalities
be beneficial to businesses like yours that are involved in waste disposal and /or
recycling?

6. Do you believe that Tokyo is currently making steady progress toward realizing a
circular economy? What do you think is missing or lacking?
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Appendix B: Sample Questions for Semi-Structured Resident Interviews

1. How aware are you of how your waste is managed /processed once it is collected?

2. Have you noticed changes in the way waste is managed over the years?

3. What are some reasons that you choose to follow waste sorting rules?

4. Could you tell me about a time where you were unsure of how to sort a material,
and how did you go about this situation?

5. Do you believe that recycling categories should be expanded to recycle more types
of materials? If rules were to change, would you comply?

6. Do you find more specific sorting rules to be bothersome? Do you ever find
loopholes around the sorting rules?

7. What are some ways that you have been communicated with sorting rules or other
information regarding waste?

8. What are ways that you have noticed sorting rules being enforced officially or
casually?

9. Have you ever questioned the practice of incineration? Why or why not?

10. How do you feel about the incineration of recyclable materials? Do you think
recycling should be implemented more? Do you have a clear reference for
incineration or recycling?

11. Have you ever been concerned over potential pollution or other environmental
impacts from incineration plants?

12. Tokyo faces specific landfill limitations, with only one landfill left for the 23 wards
which has an approximate 50 year lifespan. Do you feel a sense of urgency to reduce
waste now or do you view it as an issue for later?

13. Currently, different municipalities in Tokyo have discrepancies in waste
management systems and sorting rules. How would you like a standardized and
centralized system throughout Tokyo?

14. Currently, no municipality in Tokyo has a centralized organic waste collection
system, and most organic waste is incinerated instead of being composted or turned
to soil. How do you feel about the potential for a centralized organic waste-to-soil
system with curbside collection?
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Appendix C: Tokyo Resident Survey Questions (translated from Japanese)
1. What is your age range?

Under 20 e 40-49 e 70-79
20-29 e 50-59 e 80-89
30-39 e 60-69 e Over 90

2. Which area of Tokyo do you live in?

Adachi Ward e Kita Ward e Shibuya Ward
Arakawa Ward e Koto Ward e Shinagawa Ward
Bunkyo Ward e Meguro Ward e Shinjuku Ward
Chiyoda Ward e Minato Ward e Suginami Ward
Chuo Ward e Nakano Ward e Sumida Ward
Edogawa Ward e Nerima Ward e Taito Ward
Itabashi Ward e Ota Ward e Toshima Ward
Katsushika Ward e Setagaya Ward e Outside 23 wards

3. If you answered "Outside 23 wards" in question 2, please specify the area.

4. How confident are you that you sort your waste correctly according to your specific
area’s rules? (Scale of 1 to 5, where 1is “Not confident at all”, and 5 is “Completely
confident.”)

5. What reasons influence your decision to follow the waste sorting rules? (Select all
that apply)

Rules are meant to be followed

I'm conscious of my neighbors' perception of me
[ want to maintain a clean city

I don't want to cause trouble for others
Environmental consciousness

I don't follow the rules

Other:

6. Do you believe that your area does a good job at communicating waste sorting rules
to residents? (Scale of 1 to 5, where 1is “No, not at all”, and 5 is “Yes, extremely well””)
7. Which type of waste do you find most confusing to sort? (select all that apply)

Combustible
Non-combustible
Large-Sized
Recycling

Nothing is confusing
Other:

8. If you selected “Recycling” in question 7, please specify which recyclables you find
most confusing to sort (select all that apply)
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11

12.

13.

14.

15.

16.

17.

18.
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e PET bottles e Plastics
e Bins Y Paper

e Cans e Metals
e Foam trays/Styrofoam e Other:

Do you believe that your area does a good job at enforcing waste sorting rules?

e Response scale: 1(No, not at all) to 5 (Yes, extremely well)
How aware are you of what happens to your area’s waste after it is picked up?

e Response scale: 1 (Extremely unaware) to 5 (Extremely aware)
Are you aware that incineration plays a prominent role in Tokyo’s waste
management systems?

e Response scale: 1 (Extremely unaware) to 5 (Extremely aware)
Do you ever question the practice of large-scale waste incineration?

e Response scale: 1 (Never) to 5 (Very frequently)
Tokyo's incineration plants say that they use filters to catch pollutants (such as
dioxins, soot, and dust) so the smoke stays clean. How much do you trust these
filters to effectively trap pollutants?

e Response scale: 1(No trust at all) to 5 (Complete trust)
To what extent do you support incinerating materials (i.e. plastic) that could have
been recycled into new products?

e Response scale: 1 (Strongly oppose) to 5 (Strongly support)
“It is sustainable to incinerate waste as long as we use the heat to make electricity,
even if that waste could have been recycled” How much do you agree with this
statement?

e Response scale: 1 (Strongly disagree) to 5 (Strongly agree)
If there are adequate recycling systems in place, to what extent do you support
incinerating the rest of the waste?

e Response scale: 1 (Strongly oppose) to 5 (Strongly support)
“The recycling systems in my area are already good enough.” How much do you
agree with this statement?

e Response scale: 1 (Strongly disagree) to 5 (Strongly agree)
Tokyo only has one landfill left for the 23 wards, which will be completely full in 50
years leaving nowhere to put waste. Did you know this?

e Yes

e No
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19. Should areas in Tokyo prioritize “improving incineration technology” or “reducing
waste”?

e Response scale: 1 (Strong preference for incineration) to 5 (Strong preference
for waste reduction)

20. Currently, each municipality of Tokyo has different waste rules. How much would
you support the standardization of waste rules throughout Tokyo

e Response scale: 1 (Strongly oppose) to 5 (Strongly support)

21. Currently, most food waste is burned. How much would you support the Tokyo
government implementing a centralized system to turn organic waste into soil
instead?

e Response scale: 1 (Strongly oppose) to 5 (Strongly support)

22. Any other comments or additional sentiments:
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