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Targets of my research

MSW/domestic waste

Disaster waste

Food loss

Hazardous waste, Hg, As, etc.



MSW Compositional Analysis Kyoto city and Kyoto University continue the 
survey since 1980

100 years’ trend of MSW
generation
(Kyoto city)

1980

300 categories based on 
the product type and 

material



Example of contribution to policy making (MSW)
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• National level: Food recycling law, food loss reduction
• Kyoto city: 50% reduction of food loss

• National level: Packaging recycling law
• Kyoto city: reduction of plastic shopping bag



Today’s main focus is 
“incineration”.

But, it’s better to let you know the 
basic knowledge about Japanese 

waste management.



Waste Management and Public Cleansing Act

Waste

Municipal
Solid
waste

Industrial
waste

Domestic waste

Office waste
Waste
(ごみ)

Sewage

Specially controlled MSW 

20 categories of 
wastes defined by

the regulation

Specially controlled 
Industrial waste

Each municipality has responsibility. Separation is decided by municipality

Each generator has responsibility

Including 
plastics, 
metals, 
glasses, 

etc.



◆Collection by City

Current flow of MSW in Kyoto city

Waste
From 

Household

◆Collection
by Community

・Old paper
・Corrugated carton

Small metal
・Large garbage
・Small metal

◆Collection at Base by city
・Paper pack
・Dry Batteries
・Fluorescent lamps
・Reuse Bottle
・Used cooking Oil
・ Small electric appliances

◆Collection by Producers
・TV, Air-conditioner,  

Washing machine, 
Refrigerator

・PC
・Potable phone
・Small secondary batteries

Combustible waste
・Food waste
・Paper which
can’t be recycled
・Noninflammable
・Commodity    
Plastic, diaper, etc.

Can, Glass, 
PET Bottle 
& Spray can

Plastic 
packaging

◆Special collection by city
・Toxic waste
・Garden waste
・Small electric appliances, 
etc.

\0.5/1L

Once a week

Twice a week
\1/1L



OECD2008

• USA 351 

• France     188 

• Germany 154 

• Sweden     28 

• UK              55

Number of waste incineration plant in Japan

• MSW: approx. 1,100 plants (2,000 incinerators）
• Industrial waste:  approx. 1,200 incinerators
• Sewage sludge incineration: 280 plants
• Cement plant: 51 plants

Temporary incineration plant was implemented at “Great East Japan earthquake” (2011-2014).



How to treat MSW (2013)

Source: OECD (http://www.oecd.org/env/environment-at-a-glance-19964064.htm)



Scale of MSW incinerator

• Average term of utilization: 
40 years

• We must reconstruct many 
in recent years.

Source: Ministry of the Environment JapanScale of the incinerator (ton/day)
> 30 t < 600 t30-50t             50-100t          100-300t         300-600t
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New plant in 2015



“Waste to Energy” at MSW incineration

Electricity generation 
(kWh/ton)

• 30.5 % of MSW incineration has power generation
system.

• Total electricity from MSW incineration:

8,175 GWh

• Average electricity generation per waste:

241 kWh/ton

N
u

m
b

er
 o

f 
fa

ci
lit

y

Power generation Efficiency (%)
>5%          5-10%        10-15%     15-20%    <20%



Illegal emission (1972)

• Treatment of laboratory liquid waste 

inside the campus from 1970’s

• Environment Preservation (Research) 

Center from 1977

Laboratory waste treatment on campus
(Kyoto Univ) “Treatment from the source”
& “polluter responsibility”



Why incineration became major?
• Edo(江戸) period (1603-1868)： “waste” issue and recycling

• Confusion of The Meiji Restoration (1868) led ruined city

→repeated “clean-up” statement

• late 1870-1880: epidemic cholera and other infectious disease

→1900: Clean-up law (汚物掃除法) 

- City had a responsibility of MSW

- Incineration had priority

• Advantage:  hygienic, powerful (large scale), etc.

• Other reasons: limitation of final disposal sites, etc.



Problems
• 1971- Tokyo waste war: HCl 

of exhausted gas from 
incinerator and heavy metal 
in emitted water →Plastic 
waste separation was started

• 1983- Dioxin crisis focusing 
on waste incinerator 

• Cost, transportation, 
consciousness of residents, 
etc. 

DXN emission from waste 

incineration (1997-2014)

Source: http://www.env.go.jp/press/files/jp/29596.pdf



Future challenges
• Post “incineration” of MSW →Biomass utilization

○Reduction of plastic and paper by recycling →The rest is 
food waste/organic waste.

○Difficulty of electricity generation at small scale incinerator

○Difficulty of maintenance

of incinerator by municipal 

government

• 2R (reduce and reuse)

• Future composition ???




