7 NAGOYA UNIVERSITY -

Recovery of Clean Water
Waste Management System in Japan

Water & Waste Eng.
2020/06/19

Q BLEEBERPREENT Y5 —

- Disaster Mitigation Research Center, NAGOYA UNIVERSITY

NAGOYA UNIVERSITY _

Recovery of clean water; laws, regulations and
technology for water pollution control

> the historical background of water pollution and the
conditions of under which the Minamata and Itai-itai
diseases occurred are explained.

> the purpose of laws; to prevent water pollution

> more stringent prefectural standards, wastewater
treatment systems and technologies for improving of water
quality, and monitoring systems by telemeter.

©lInternational Center for Environmental Technology Transfer, 1995
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Solid Waste Management System in Japan

NAGOYA UNIVERSITY

History of legal systems regarding the development of a
sound material-cycle society

Period

Major issues

Laws enacted

Post-war period
to the 1950s

» Waste management for environmental sanitation
+ Maintenance of a healthy and comfortable living
environment

« Public Cleansing Act (1954)

1960s to 1970s

+ Increase in the amount of industrial waste and
emergence of pollution problems as a result of
rapid economic growth

» Waste management for environmental protection

+ Act on Emergency Measures concerning the Development of

Living Environment Facilities (1963)
» Waste Management Act (1970)
* Revision of the Waste Management Act (1976)

» Promotion of the development of waste

» Wide-area Coastal Environment Development Center Act

1980s management facilities (1981)
« Environmental protection required for waste « Private Sewerage System Act (Johkasoh Law) (1983)
management
» Waste generation control and recycling * Revision of the Waste Management Act (1991)
« Establishment of various recycling systems « Act to Promote the Development of Specified
» Management of hazardous substances (including Facilities for the Disposal of Industrial Waste (1992)
dioxins) « Japanese Basel Act (1992)
1990s « Introduction of a proper waste management « Basic Environment Act (1993)
system to cope with diversification in the type « Containers and Packaging Recycling Act (1995)
and nature of waste * Revision of the Waste Management Act (1997)
» Home Appliance Recycling Act (1998)
« Act on Special Measures against Dioxins (1999)
« Promotion of 3R measures aimed at the * Basic Act for Establishing a Sound Material-CycleSociety (2000)
establishment of a sound material-cycle society « Construction Recycling Act (2000)
« Enhancement of industrial waste management « Food Recycling Act (2000)
+ Enhancement of illegal dumping regulations + Revision of the Waste Management Act (2000)
+ Act on Special Measures concerning Promotion of Proper
2000~ Treatment of PCB Wastes (2001)

» Automobile Recycling Act (2002)

+ Act on Special Measures concerning Removal of Environmental
Problems Caused by Specified Industrial Wastes (2003)
« Revision of the Waste Management Act (2003 to 2006, 2010)

«» Small Home Appliance Recycling Act (2013)
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Situation subsequent to the Meiji Restoration
Late 19th to early 20th centuries

— In Japan at the beginning of modernization, waste was
treated by waste generators themselves or by private
waste treatment operators who collected waste and
selected valuables to sell them for profit.

— Waste was often discarded by waste treatment operators
on roadsides or vacant lots and was piled up in unsanitary
conditions.

— In addition, as a result of increasing contact between
humans and objects, various infectious diseases spread.

— It became important to maintain the cleanliness of entire
towns, including waste dump sites that provided breeding
grounds for flies, mosquitoes and rats. — The

improvement of public health
oMinistry of the Environment, 2014
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Measures implemented to solve problems

> The Waste Cleaning Act, 1900

— The collection and disposal of waste as the obligation of
municipalities

— Waste treatment operators under the supervision of
government organizations to establish a waste
administration system.

— The act stated that waste should be incinerated if possible.

oMinistry of the Environment, 2014
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Post-war period (1945 to 1950s)

— During the post-war period, Japan faced the need to deal
with urban waste the amount of which continued to
increase rapidly as a result of economic development and
urban population concentration.

— At the time, waste was dumped into rivers and the ocean
or piled up in the open, causing public health problems.

— Waste was manually collected from homes by carts, and
due to the limits of human power, including the narrow
range of action, it became more and more difficult to cope
with the rapid increase in the amount of waste by using
manual collection methods.

— Transporting waste to incineration sites or landfills
oMinistry of the Environment, 2014
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Measures implemented to solve problems
in post-war period

> The Public Cleansing Act, 1954

— In addition to the conventional system of waste collection
and disposal by municipalities, this act also defined the
obligation of national and prefectural governments to
provide financial and technological support to
municipalities as well as the obligation of residents to
cooperate with municipalities in collecting and disposing
of waste.

> The Act on Emergency Measures concerning the
Development of Living Environment Facilities,
1963

oMinistry of the Environment, 2014
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Rapid economic growth period (1960s to 1970s)

M Changes in the total amount of waste generated

Amount of waste generated (10,000 tons)  —— National disposable income (trillion yen)

5,000 214 1200
4500 Increase by
4,000 35 million tons
35001 \(@pproximately five times) 1150

' in 20 years
3,000 1100
2,500

L 4,394

2,000 1 5
1,500 7 2,810 V
1.000r 1,625 10

500 621 891

0

1955 1960 1965 1970 1975 1980

Source: Compiled from MOE, Waste Management in Japan (annual editions)
and Cabinet Office, National Accounts Statistics (annual editions)

M Production of plastics in Japan units: 1,000 tons)

8,000
7,000 -
6,000 -
5,000
4,000 -
3,000
2,000
1,000 |-

7,518

5,128

17 554

1950 1960 1970 1980
Source: Website of the Japan Plastics Industry Federation

oMinistry of the Environment, 2014
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Japanese Experiences of Industrial Pollution

> ltai-itai disease(1912): River water pollution from
mining, heavy metals such as cadmium

> Minamata disease(1956): Water pollution from plant,
food containing methylmercury compounds

> Niigata Minamata disease(1965): Water pollution from
plant, methlymercury compounds

> Yokkaichi asthma(1961): Air pollution from
petrochemical plants, sulfur dioxide
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Minamata disease & Itai-Itai disease

Minamata disease

The occurrence of Minamata disease was first
confirmed in 1956. The disease was caused by
methyl mercury discharged from a chemical factory
(Chisso  Corporation Minamata Factory) in
Kumamoto Prefecture’s Minamata City. Methyl
mercury  discharged into the sea was >5)
bioconcentrated in fish and shellfish through the  Disease Municipal Museum
food chain, damaging the health of those who ate contaminated seafood.
Major symptoms of Minamata disease include sensory impairment of limbs,
ataxia, constriction of the visual field, hearing impairment, and speech
disorders. Some patients with severe symptoms became comatose and died.

Also, methyl mercury absorbed into a pregnant mother’s body was
sometimes incorporated through the umbilical cord into the fetus in her
womb, resulting in the birth of a baby with congenital symptoms of Minamata
disease (fetal Minamata disease patient). The total number of patients
certified as suffering from Minamata disease was 2,275 as of October 2013.
Similar health damage was also caused by organic mercury compounds
discharged from Showa Denko’s factory in the Agano River Basin in Niigata
Prefecture (Niigata Minamata disease).

the 1950s

Source: Figure compiled from Kumamoto Prefecture, Knowledge of

Minamata Disease for Beginners
Eaten

Human beings

Factory — Accumulated through the food chain
] Factory —> Absorbed through gills and body surfaces
wastewater
A Methyl mercury.
= ~, Eaten
\ —_—

5 " ™ Small fish " Methyl mercury

Chisso Corporation
Minamata Factory during 3

Photo courtesy of the Minamata

Itai-Itai disease

Cadmium discharged from the Kamioka Mine in Gifu Prefecture
(Mitsui Mining & Smelting Co., Ltd.’s Kamioka Plant) contaminated
rice paddies in the lower basin of the Jinzu River, causing disease
among those who ate rice grown in the area. Itai-ltai disease is
believed to have started around the Taisho period; it attracted
public attention in 1955, when it was first reported in a newspaper.

ltai-ltai disease is caused by chronic cadmium poisoning, which
initially damages kidneys and then causes osteomalacia (a disease
that creates a defect in the system that hardens bones, preventing
normal bone development). Symptoms of the disease include pain in
the waist, shoulders, or knees. As the disease becomes more severe,
the patient repeatedly breaks bones; eventually, the patient
becomes incapable of moving around on his own due to pain felt
throughout his entire body. The name of the disease is said to derive
from the cry of pain (“Itai itai,” meaning “It hurts” in Japanese)
raised by the patient suffering from unendurable pain. A total of 196
patients were certified as suffering from Itai-itai disease between
1967, when the first Itai-itai disease patient was certified as such,
and the end of 2011.

Source: Compiled from a figure on the website of the Toyama Prefectural Itai-Itai
Disease Museum
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oMinistry of the Environment, 2014
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Development of basic syst

ems for waste management

Public Cleansing Act (1954 to 1970)

Purpose of Categorization of
the law

waste and responsibilities
for waste management

Public health

improvement

Waste

Municipalities

Waste Management Act (1970-)

the law

Categorization of waste and
ement

ponsibilities for waste manag

Public health
improvement

Waste-generatin
| Municipalities | |busmessg operatorgs| '

................. . Categones of waste
- 1 I TSy —— .
ivi ; i Municipal : Industrial ]!
Living environment (3 | hste | :| ety |:
protection i i i
i i i
1 1 1
1 1 1
A - Management !
i v resporlsibility v !
1 1
i i
i
H

Major revisions

oMinistry of the Environment, 2014




Basic principles of pollution prevention and requlations
on the discharge of hazardous substances

OO0 Ul O 0[S dZdl U0 D c c
Soot and other particulate matter Hydrogen chloride
1968~1971 1968~ 1977~
Type of facility | Emission standard (g/Nm?) . Type of facility | Emission standard(mg/Nm?)
Sewage Incineration Emission standards for — I
furnace 0.7 individual designated areas Waste incineration fumace | 700 (0?=12%Converted value)
Soot dust defined in enforcement Nitrogen oxides
1971~1982 regulations based on the K 1977~1979
: .| Emission | value Size of facility | Emission
o size of facilty standard Type of facility | (amount of | standard
Type of facility | (amountof | (g/Nms3) exhaust gas) |  (ppm)
exhaust 8as) | ceneral | Spectal Waste 40.000 Nm®
incineration ’ 250
3 or more
40,000 Nm 0.2 | 0.1 furnace
Continuous | O more *02=12%Converted value
furnace Less than
40,000 N | 07 | O-2
Other furnaces - 0.7 | 0.4

Source: Masaaki Osawa, Waste in Japan Based on Figures and Tables, website of the Japan Environmental Sanitation Center

oMinistry of the Environment, 2014

Promotion of proper waste management

National subsidies of waste management facilities and changes in
the processing capability of incineration facilities
Other facilities
Human waste processing facilities
Recycling facilities
Il Bulky waste processing facilities
Waste processing facilities

(Million yen) =8~ Processing capacity (1,000 tons/day)
S 5 2500001 1250
s 3 . . 202
% g 200000 Processing capacity 173 189 1o00 g g
3 o 147 18 156485 | 3 3
23 150000 131,764 10 &2
® o National subsidies S g
(BD @ 100,000 114 =100 ?’TE
22 63,296 62,100 62,534 =
g3 50000F 150 @73
5g 21,987 v 9
5 & 4585 3604 = )
(%]

1965 1970 1975 1980 1985 1990 1995 2000

Source: Compiled from MOE, Waste Management in Japan (annual editions) and Japan Waste Management Association,
FY2005 Manual for Waste Management Facility Development Operations

oMinistry of the Environment, 2014




Rapid economic growth period to the bubble economy
period (1980s to early 1990s)

Expansion of waste problems in terms of both quality and quantity
as a result of the bubble economy

M Production of plastic bottles (Units: tons)
400,000 | 361,944
350,000
300,000 - 281,927
250,000 -
200000 150282 172:902
150,000 -
100,000 123,798 142,110
50,000 -
0 1993 1994 1995 1996 1997 1998 1999 2000
Source: Compiled based on figures on the website
of the Council for PET Bottle Recycling
Il Changes in the total amount of municipal waste I Changes in the amount of industrial waste by type of waste (10,000 tons)
(10,000 tons) ~—@— National disposable income (trillion yen) 500001 I Sludge
I Disposal at home Bulky waste R - S\}r;gteésoin\d/vggt?at S;;t
5.000 - B Wasiediecy [ Viste oy E 17 500 40000 39,474 39,381 40,604 WWaste ol waste )

- B = 98 B \Waste plastics

4,000 - 400
30000 29,231 31,227 B Paper waste, wood waste,
and fiber waste
3000 7| 300 23,649 [ Rubber scrap, metal scrap,
183 20000 glass scrap, and ceramic scrap
2,000 - 7200 Animal excrement,
10000 animal and plant residues,
= B d animal
100074319 4394 4345 5044 5069 5236 | '°° g coEes
0 0 0 Debris
1978 1980 1985 1990 1995 2000 1975 1980 1985 1990 1995 2000 I Other waste
Source: Compiled from MOE, Waste Management in Japan (annual editions) Source: MOE, Survey on the Discharge and Disposal of Industrial Waste (annual editions)

and Cabinet Office, National Accounts Statistics (annual editions)

oMinistry of the Environment, 2014

Serious shortage of landfills

M Residual capacity and time of landfills (municipal waste) M Residual capacity and time of landfills (industrial waste)

Residual capacity (million m?) —@— Residual time (years) Residual capacity (million m?) =®— Residual time (years)
300 & 100 o7 {12 250F 135
250 : f | L 3.0
6798679838870 0% 835075758281 878510 200 o
200 H 18 5ol
2.0
edl 1° oot 13 15
100 |- - 4 ° 110
L 1 50 ’
58 239214192182176 171 174196 207 195171 167 157157 154 149 151 142 2 o 103 92 118 122 140 164 170 165 155 176 201 211 212 2107| 88
1978 79 80 81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 0 1982 83 84 85 86 87 88 89 90 91 92 93 94 95

Source: MOE, Waste Management in Japan (annual editions) ~ Source: Compiled from MOE, Survey on the Discharge and Disposal of Industrial Waste, and
Ministry of Welfare, Survey on Government Organizations for Industrial Waste Management

M Conflicts concerning waste management

Number of ‘ Nurber o confcs “ Landfills Intermediate Human waste

municipalities processing facilties | processing facilties
National total | 3,268 368 279 97 5

Source: Masami Taguchi, Development of the War against Waste and Conflicts:
Survey Research and Case Reports, Hon no Izumi Sha

oMinistry of the Environment, 2014
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Large-scale illegal dumping and other problems

— The Waste Management Act placed the responsibility for
industrial waste management on waste-generating
business operators. However, there were business
operators that lacked the sense of responsibility for
covering the appropriate costs required for waste
management.

— business operators outsourced waste management to
waste treatment operators.

— illegal waste dumping and other unlawful operations.

— Restoring contaminated soil and surrounding
environments required large amounts of funds.

oMinistry of the Environment, 2014
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Teshima Island lllegal Dumping

ba

oGoogle




Restoration Project of Teshima Island
lllegal Dumping

oKUBOTA Corp, 2017

Before and After Project

oKUBOTA Corp, 2017




After the restoration project of Teshima Island

oKUBOTA Corp, 2017

Restoration Project

— Constructing a water insulating wall for the prevention of
ocean pollution

— Purification of underground water and leachate

— Excavation and adjustment of wastes and contaminated
soil

— Loading wastes and soil into container trucks

— Incineration and melting of wastes and soil

— Extreme flue gas treatment

— Effective utilization of by-products such as fly ash and slag

— Recycling of wastewater from plants and rainwater,
efficient use of waste heat, and solar power generation
oKUBOTA Corp, 2017
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Problems regarding dioxins generated by waste
incineration facilities

— Dioxins are considered to have negative effects on the
human body based on case studies conducted overseas.
They were reported to have been detected from fly ash of
waste incineration facilities in Japan. As a result of such
reports, public attention was directed to measures to
control dioxin emissions in waste incineration facilities
around the end of 1983. Subsequently, effects of dioxins
on mothers’ milk were reported at an international
conference held in Kyoto in 1994: and high-concentration
soil contamination in areas around waste incineration
facilities was reported in and around Saitama Prefecture’s
Tokorozawa City.

oMinistry of the Environment, 2014
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Promotion of the establishment of
a sound material-cycle society

(20th century) (21st century)
Mass consumption Sound material-cycle
society society
®Promotion of 3R (Reduce, Reuse, Recycle)
Mass .
and proper waste disposal

Mass
production

Changes in the

social system
’ -~
diI;Aacfs?al Changes in the Changes
p production system ' in lifestyle
V) B Nature
l : Sustainable Lifestyle
[T1 [T1

My

Industry

Reduction in natural
Increase in environmental resource consumption
impact

Reduction in environmental
Expansion of resource impact

consumption ©|\/|inistry of the Environment, 2014
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Measures Regarding Waste Management and 3R

> Promotion of understanding among consumers

— Waste Reduction Promotion National Conference and a
comprehensive waste reduction strategy

— Awareness-raising programs for waste reduction

— Recycling programs rooted in local communities
> Sorted collection of recyclable waste

— Initiatives for promoting sorted waste collection

— Cooperation of residents & Group collection

oMinistry of the Environment, 2014
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Group Collection

Issuance of
Delivery of waste measurement

e TN

’z Waste collection
reduction

communit
™ &

Application for incentive
subsidies

103231102 315 A

Application for incentive
subsidies
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Enhancement of requlations on industrial waste

> Major targets of the reform of the industrial waste
management structure based on the revised Waste
Management Act

— Ensuring the fulfillment of responsibility by waste-
generating business operators

— Preventing improper waste management

— Providing appropriate waste management facilities

oMinistry of the Environment, 2014
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Structural change

Built-in problems regarding industrial waste management Goal to be achieved based on waste-generators’ responsibility
| Waste = Unneeded objects | | Waste = Unneeded objects |
v v
‘ Lack of a sense of responsibility for covering management costs ‘ ‘ Complete fulfillment of responsibility by waste generators ‘

v v

Preference for lower processing costs over ‘ Reliable and proper waste management ‘
processing quality among waste-generating business operators v

v

Presence of unethical or unauthorized operators who undertake
the management of waste without covering appropriate costs

Selection of well-performing operators by waste generators
(exclusion of ill-performing operators from the market)

aSueypd jean3dnis

v

‘ Spread of unlawful practices such as illegal dumping and improper treatment of waste ‘ ‘ Sate, reliable, and proper waste management ‘
v

Negative effects on the environment, etc. ‘ Restoration of consumers’  trust in the management of industrial waste ‘
v

‘ Spread of distrust over industrial waste management among residents ‘ ‘ Establishment of a sound material-cycle society ‘

v v
| Collapse of the waste management system | | Maintenance of a healthy and civilized lifestyle for future generations |

oMinistry of the Environment, 2014
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Dioxin emission control

> Survey research and technological development
through industry-academia-government
collaboration

> Exhaust gas emission control and the development
of waste incineration facilities

— As a result of development of emission control
technologies and waste incineration facilities as well as of
the tightening of control regulations, dioxin emission from
waste incineration facilities were reduced in 2011 by
approximately 99% compared to the level of 1997.

oMinistry of the Environment, 2014
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Amount of waste generated

B Total amounts of waste generated

(10000 tong

Enactment of the BasicAct

for Establishing

[ —®= Municipal waste 10,000 tony

50,000 a Sound Material-Cycle Society 77.000
45,000 \ 42,168
40,604 6,000
40000F %9,474 39,381 38599 38191
4
L 5,000
25,000 sy 4394 3122775,
Enactment of the Waste| ™
30,000 Management Act / 45% 4539 |
25,000 29,231
20.000 - Bubble economy 73000
period
15,000 - 2,000
10.0001 Rg%c\:llvsﬁ%ré?irg&c Establishment of a sound material-cycle society
1,000
5.000 621 Pollution problems and living environment protection
Public health improvement
0 0

1955 1960 1965 1970 1975 1980

1985 1990 1995 2000 2005 2010 2011

Source: Compiled from MOE, Waste Management in Japan: Survey on the Discharge and Disposal of Industrial Waste (annual editions)

oMinistry of the Environment, 2014
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Amounts of final waste disposal and waste reduction

M Municipal waste

(Units: million tons)

501
—8— Amount reduced
—— Final disposal amount
40
34 30 35
31
30
21
20
20 20
101
48 4.6
7.3

0
1978 1980 1985 1990 1995 2000 2005 2010 2012
Source: Compiled from MOE, Waste Management in Japan (annual editions)

M Industrial waste

(Units: million tons)

200
178 177 179
1
150k 167 169
100
100
68
50
—8— Amount reduced
—- Final disposal amount 12

1980 1985 1990 1995 2000 2005 2010 2011

Source: Compiled from MOE, Survey on the Discharge and Disposal of Industrial Waste (annual editions)

oMinistry of the Environment, 2014




Amount of Municipal waste recycled & the recycling rate

M Changes in the amount of waste recycled and the recycling rate

Amount of waste directly recycled Amount recycled through intermediate processing Amount collected by groups —- Recycling rate
Enactment of the Bas(;c Act fgrlEstaFlishrqent |
a Sound Materil Cycle Society Enactment of the Automobile
Enactment of the Construction Recycling Act
| | Waste generation Recycling Act 208
1.200 | veduction, sorted waste and the Food Recycling Act 20.3 203 205 208 20.4 20.4
collection and recycling 19.0 196 100
added to the purpose of | | Enactment of the Home 176 :
%’ 1,000 - | the Waste Management || Appliance Recycling Act 5 168 =
159 o
) -
c Enactment of the Containers and 15.0 305 -116.0
2 800l Packaging Recycling Act 131 143 o83 292 300 306 293 979 273 265 262 E
® ‘ 121 _= 281 3
~< 11.0 277 284 4120 5
a L 10.3 da
. 462 ot
5 o 2u7 51 350 406 415 42 458 %02 451 447 455 450 449 50 @
g 400F 61 214 232 287 312 %
g 53 192 260
g 180 236
2 141 i
2 200799 335 4.0
278 300 264
168 169 193 220 257 161 183 222 229 233 227 233 254 257 264 234 204 217 215 211
0.0

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012

Source: Compiled from MOE, Waste Management in Japan (annual editions)

oMinistry of the Environment, 2014

Amount of Dioxin emissions

M Changes in the total amount of dioxin emissions and dioxin concentrations in the atmosphere and water

9,000 [ 107
P 5
= m
& 8000 , : 2
o Concentration 1062 5
- 0
g 7000 [\ in the atmosphere | Enactment of the Act on Special Measures 2 3
PCDD+PCDF inst Dioxi ®
= ( ) against Dioxins 105 o @
L @ o 3
& 6,000 = =1
o Ho 2
4 02
Q 5000 0422 o
o S5
X, L =9 0
3 4,000 - Concentration in water 10352 2
1 T80 &
2 so00f 238
@ - 102579
o 235
3 2000 ]
@ 4014 F
", 1,000 F o
= ¢ 3
@ =

0 0
1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

Source: MOE pamphlet, Dioxins 2012
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Waste Management and 3R

f : Basic Environment Plan
Basic Environment Act Enacted December 1994

Enacted November 1993 Revised June 2012

. s . . T terial-cycl iety,
The Basic Act for Establishing a Sound Material-Cycle Society | an(ipéféir?;ﬂrﬁggoﬁygfengfﬂ;l);esou,cesl |
(Basic Framework Act) Enacted May 2000 and reduce environmental load

The Fundamental Plan for Establishing a Sound Material-Cycle Society: Established March 2003
The fundamentals for other plants designed by the State Revised May 2013

(Appropriate waste treatment ) (Promotion of recycling)
[ |
Waste Management Act Effective Resource Utilization Promotion Act|
Enacted December 1970 Enacted April 1991
(1) Waste generation control . Reduce
(2) Appropriate waste treatment (including recycling) }B geecvyeclgni(;;eol‘fsgssle_{gioelgccﬁz [Recycle — Reuse J
(3) Regulation on the establishment of waste management P A 4 (1R Re(c?’yRc)le
facilities struct_ures and materials )
@ Regiatonanwaste managenent st B e A
(5) Establishment of waste management standards, etc. YP

Regulations in accordance with the properties of individual products

Cop;iiknaerisnand Home Appliance  Food Recycling Construction Automobile S)rAnalllii;gtr:r;e
ging Recycling Act Act Recycling Act Recycling Act Rec‘;’gling Act

Recycling Act

Enacted June 1995  Enacted May 1998  Enacted May 2000  Enacted May 2000  Enacted July 2002  Enacted August 2012

Bottles, plastic Air conditioners,
bottles, paper and | | refrigerators, freezers,
plastic containers TVs, and washing and Food waste

Wood, concrete, } { Automobiles } {Smalt_electronic}
and packaging, etc..) (drying machines

and asphalt devices, etc.

Green Purchasing Act (to promote the purchase of recycled products by the government)
Enacted May 2000

oMinistry of the Environment, 2014

Vision of a sound material-cycle society

Control natural resource consumption First priority: Reduce
Wastelgeneration
; contro
Natural resource input h
Production
Third priority: (manufacturing,
Recycle materials distribution, etc.)
Reclamation
¥
Consumption/Use
— Second
priority:
Treatment l Reuse
(recycling, -
incineration, etc.) | ¥==| Disposal

Fourth priority: Thermal recycle
Heat recovery

;ifth priority: Final disposal
bl (landfilling)
Source: Ministry of the Environment (MOE)

oMinistry of the Environment, 2014
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Categories of waste

(Disposal responsibility of municipalities) Municipal waste

(combustible waste,
non-combustible waste, etc.)

Household waste

Bulky waste |

— Municipal waste Business waste |

Raw sewage

{ Specially controlled municipal waste (*1) |
=\WWaste other than industrial waste

(Disposal responsibility of business operators)

—] Industrial waste ———{ From among waste generated during business
activities, 20 types of waste specified by law (*2)

I Specially controlled industrial waste (*3) |

oMinistry of the Environment, 2014
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Treatment of waste

Municipal waste (results for FY2011)
Final disposal
482
Total volume (11%)
of recycling
930 (20%)
Reduction

3,137 (69%)
(Units: 10,000 tons/year)

Industrial waste (results for FY2010)

Final disposal ——,
1,425
(4%) Reduction
i 16,700
30473 @5%)
(53%)

(Units: 10,000 tons/year)

oMinistry of the Environment, 2014
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Total volume of
waste generated |:

45.39million t

Flow of appropriate waste treatment
Municipal waste treatment

Group
collection

™| 2.65nmiliont

[2.73[mmion t]

Total volume
of recycling
o 9.3milion t
Direct
recycling : @5 mimon]
™ 214miiont " Reclamation
(50%) [&73 milliont } after treatment
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Planned Total Intermediate
treatment Treatment treatment
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[4,18 million t}
Reduction (98%)

¥

.96 million t
(93.4%)

31.37milliont nal i
o Final disposal

after treatment

3124millont | = 423milont
[ (73.0%) } (9.?%)

d

Direct final

isposal

590,000t
(1.4%)

[

660,000t
(1.5%)
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Final
disposal

(11.3%)

484milliont
(11.3%)

Figures in square brackets are

results for FY2010.

* Sums of figures may not match
totals as a result of rounding.

* Figures in parentheses show
percent of the total amount of
waste processed (same with
figures for FY2010).

Note 1: Due to an error in planning
or other factors, the volume of
planned treatment does not equal
the total volume of waste
treated(=volume of intermediate
treatment + volume of direct final
disposal + volume of direct
recycling).

: Processing reduction rate (%) =
[Intermediate treatment + Direct
recycling] / Total Treatmentx 100

: "Direct recycling" refers to waste
that is received directly by
reclaiming operators and not
through facilities for recycling; this
item was newly established in the
fiscal year 1998 survey, and until
fiscal year 1997 it would seem to
have been recorded in the
"intermediate treatment,e.g.
recycling" category.

Source: MOE, Environmental White
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Flow of appropriate waste treatment
Industrial waste treatment

Reclamation
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Data on municipalities’ waste management expenses
and facilities (Kawasaki City, 1 million population)

Figure 1: Percentages of Waste-related Expenses
Relative to the Annual Budget

ire-fighti Ward office expenses
Fire-fighting expenses2.8% 23% P Harbor improvement expenses

6%
\ wivic activity expenses1.0%
/\ Assembly expenses0.3%
Extraordinary expenses0.1%

| —Health and
welfare expenses
20.0%

Environmental
expenses3.9%

Community
development expenses4.5%
Construction and
tree planting expenses5.0%
Economy and
labor expenses6.7.% — Child exgenses
Educationall 13.8%
expenses7.3% .
S 4 Public debt
General administration expenses12.5%

expenses7.9% L— Miscellaneous expenses10.3%

Waste-related expenses: 22.3billion yen
(3.6% of the annual budget)

Total amount: 618billion yen

Figure 3: Waste Management Expenses by Type of
Waste (Units: 1,000 yen/year)

Plastic bottles . Mixed paper
S vt gt 681718 (4.7%)
—— Plastic containers
274,181 (1.9%) ‘\ and packaging
Srggtézgtt(hgsg%i 316,223 (2.2%)

Empty cans /
850,069 (5.9%)
Bulky waste

639,751 (4.4%)

Ordinary waste
9,942,809
(69.1%)

Figure 2: Breakdown of Expenses for Waste Management
and Facility Maintenance(Units: 1,000 yen/year)

Expenses for the purchase of vehicles and other supplies
402,634
(2.8%)

Personnel expenses

Collection and )
9.21 26879 transportation expenses Intermediate
(63.8%) 5.619 processing expenses
(45:8%) 20

(46.0%)
Total waste management expenses
(management expenses
plus outsourcing expenses)
4,817,378 (33.4%)

Final disposal expenses
396,120
(8.2%)

Table 1: Number and Performance of Municipal
waste Management Facilities

f . | Bulky waste ; Final
Incineration Recyclin ;
facilities |management fac?{itiesg d'gﬂggal
facilities

Number

of facilities 5 2 4 1

Management

performance | 376,513 | 11,962 31.490 50,356

(t/year)

Source: Compiled from FY2011 Overview of Kanagawa Prefecture Municipal Waste Management
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Specific recycling acts

Food Recycling Act, 2000

Containers and Packaging Recycling Act, 1995
Home Appliance Recycling Act, 1998

Construction Recycling Act, 2000
Automobile Recycling Act, 2002
Small Home Appliance Recycling Act, 2012
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Containers and Packaging Recycling Act, 1995

— Targets: Steel cans, Aluminum cans, Glass bottles,
Cardboard, Paper cartons, Paper containers and packaging,
Plastic bottles, Plastic containers and packaging

— Responsibilities of different entities
v/ Consumers’ responsibility: Sorted disposal
v/ Municipalities' responsibility: Sorted collection

v/ Business operators’ responsibility: Recycling

Flows of recycling costs and containers and packaging

Specified Specified

business business

op|>:erator operator
00

d Plastic container
manufacturer manufacturer
Consumers ﬁ Dﬂ :

: X! - .
Sorted disposal -”g '@, Provision .@. Delivery @

using identification g 9 of products of containers E
g @, P iy 1]

marks S =) — )
Payment of
recycling costs Paymgnt of
Z@ (fulfillment recycling costs
@ of obligation) (fulfillment of obligation)

Sorted collection A designated juridical person
of used containers

o . 8 8 -
and packaging ‘.9’_ Japan Containers and Packaging Recycling Association
" Payment of outsourcing costs
% Competitive @ Recycling
bidding ., ~. Manufacture
Acceptance Fed  and sale
contract HEHH A \ &y, &
ﬁ mmE ﬁ Y "’ q Manufacture of
o products used
Municipality ~ Delivery of baled products Recycling by business
collected at designated operator operators that
storage facilities use recycled
( * Products are transported to ) products
factories by recycling operators.

Source: Compiled from a figure on the website of the Japan Containers and Packaging Recycling Association
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Actual amounts of waste sorted and collected and

Plastic bottles Plastic containers and packaging
Actual amount of waste sorted and collected (10,000 tons) Actual amount of waste sorted and collected (10,000 tons)
30 Amount recycled (10,000 tons) Amount recycled (10,000 tons)
- 80 —
25 L 70
60 +
20 F
50
15¢ 40 +
10k 30 F
20+
o 10

0
° 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010
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Home Appliance Recycling Act, 1998

— Targets: Home air conditioners, TVs (cathode-ray tube,
LCD, and plasma TVs), Refrigerators and freezers, Washing
machines and dryers

— Responsibilities of different entities

v/ Consumers'responsibility: Delivering waste home
appliances to retailers and covering recycling costs

v/ Home appliance retailers’ responsibility: Accepting waste
home appliances and delivering them to manufacturers

v/ Home appliance manufacturers’ responsibility: Recycling
waste home appliances




Flows of recycling costs and waste home appliances

) S s \ S 7
o~s o _ 20 (=)
c285 o Association for w5 |3
5549 = ElectricHome |»3 |&
@ 2o Receiving recycling b Ordering home appliance Appliances a
v 309 | charges, collection fees, o sheets and shipping . =
o0 g and transportation fees L waste products Recycllng o
Tao Q Ticket Center (RKC) ®
Sou & Recycling charges &
=30 ® ) =
o =
S a Q. =iy o )
< Accepting waste 3 —L1d Designated ?
products ) | 2CCEptance site r
Q Transporting 5
waste products =y |
< —— = =
Issuing copies of home Distributi l a
() appliance recycling tickets istributing recycling

tickets to retailers
wss>- Flow of home appliance recycling tickets sl Flow of waste products Flow of recycling charges, etc.
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Recycling Rates by product category

M Recycling rates (by product category) Recycling rate
(%)

L - 95

— 90

- 85

- 80

475 (Recycling standards)
From FY2009

- 70 <« Air conditioners
(70% or higher)

(Rec&cliq%\s{tiagggrds) = 59 61 66 —4 65 o \(/glg;hglr'sh?gﬁegryers
nti o
Air conditioners > - 63 64 ~@- Air conditioners - 60 < Refrigerators and freezers
(60% or higher) 60 —=— Cathode ray tube TVs (60% or higher)
CTVs P - 56 —#—LCD/plasma TVs 155 « Cathode ray tube TVs
(55% or higher) > Refrigerators and freezers 50 -4 (55% or higher)
Refrigerators, freezers, - b LCD/plasma TVs
and washing machines == tesies e el (50%p0r higher)
(50% or higher) 45

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 (Fiscal year)
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Ehomaki

> What is Eho-maki

— According to the old lunar calendar of Japan, February 3rd
is the day before the first day of spring. To ward off illness
and misfortune, on this day Japanese families scatter
roasted soy beans inside their homes and out of every
window and door.

— In Japanese, the day is called ‘Setsubun’which translates as
‘bean scattering ceremony day'. Traditionally, this is also
the day to eat‘Eho-maki’

— Eho-maki are thick sushi rolls which is believed to bring
good fortune if eaten while facing the year’s “Eho’, that is,
good luck direction.

Eho-maki
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How to eat Eho-maki

— While you eat Eho-maki, you must be silent.
— Maru-kaburi-sushi (swallowing sushi)

— Traditional way to eat it: make a wish, close your eyes and
eat the roll uncut, all while facing Eho, the year’s good luck
direction.

— The eating of Eho-maki without cutting reflects the idea of
forming good relationships.

— There is no time setting when to eat Eho-maki

NAGOYA UNIVERSITY _

History of Eho-maki

— Some people believe that the origin of Eho-maki is a
custom followed at the end of the Edo Period in Osaka, of
wishing good fortune for fisherman.

— Itis also believed figuratively that Eho-maki resemble a
demon’s metal rod, and that demons can be stopped by
eating the whole thing.




The custom of Eho-maki today

— The custom of Eho-maki has spread rapidly in Japan since
2003, when supermarkets and convenience stores began
heavily advertising the event.

— According to a survey in 2002, only 53% of Japanese
people were aware of what Eho-maki are, despite the long-
standing custom.

— The custom of Eho-maki:

v/ Mass production, (Mass) consumption, Mass disposal

Problem of Eho-maki
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Food Recycling Act, 2000

— Targets: Food waste, etc., Inedible residue generated in
the manufacture and processing of food products, unsold
or leftover food generated in the process of food
distribution and consumption, etc.

— Responsibilities of different entities

v/ Food-related business operators
> Reducing food waste generation
> Recycling food waste that can be used as recyclable food
resources
>

Recovering heat when processing non-recyclable food waste
> Taking measures to reduce food waste
v/ Consumers
> Reducing food waste generation by improving the way food is
purchased or cooked
> Promoting recycling through the use of recycled products

NAGOYA UNIVERSITY _

System for recycling food waste

As food waste generators,
food-related business operators
play a pivotal role in recycling
food resources. Therefore, they
are required to take the initiative
in systematically recycling food
waste.

related
business
. . operators Recyclable food
Primary industry resources

products

Primary

industry Recycling
werlErs operators
Stock feed
and fertilizers

Primary industry workers are required Recycling operators recycle recyclable food
to use recycled fertilizers and stock resources and play the role of connecting
feed as much as possible to produce food-related business operators and users
their products and provide such of fertilizers and stock feed. Recycling
products to food-related business operators are required to provide
operators to ensure resource information to other parties involved as well
circulation between food production as to develop programs that are friendly to
and consumption. the environment in which we live.

Source: Compiled from a diagram on the Japan Food Industry Association's website
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Construction Recycling Act, 2000

— Targets: Specified construction materials, (1) Concrete, (2)
Construction materials composed of concrete and iron, (3)

Wood, (4) Asphalt and concrete

— Flow of sorted demolition and recycling

Orderlng ©) Prefectural

pa rt Y governor
Preparation of Preliminary reporting

plans for sorted

demolition and Ch 4
other operations dnEeloTcen

recommendation,
advice

Contractor

Main contractor

Document showing i
what needs to be ® Main contractor
reported about the Sorted demolition, etc. Confirmation of the
relevant construction ®Posting of signs at the completion of
recycling and other

work construction site

® Construction operations, and
management by preservation of
engineering managers records

Recycling and other

operations @
.S

Source: Compiled from a diagram in MOE's leaflet on the Construction Recycling Act
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Automobile Recycling Act, 2002

# Fund management corporation
< Japan Automobile Recycling Promotion Center

Payment
Three item acceptance report @

Recycling fee

® {Total recycling
& h & “ & Il Rates of Recycling of Automobile Shredder Residues (ASR) and
) — Other Automobile Parts by Automobile Makers and Other Operators
CRC destructionfcllty At t::cg alnd o'the{ parts  Shredder residue’ Certified total - -
X y yeling facility recycling facility s automobile user, Shredder residues Air bags
Automobile 30 (FY2005-)
maker/lmporter/Designated recycling institution Target ;8 gg%g} g; 85
End-of-life Recovery RECOVEW& ‘ @ 2004 49~69.1 91.6~100
automobile CFC Air bags shredderremdues et o 2005 48.0~70.0 93.0~94.7
s nce wiL ; 2006 63.7~75.0 93.5~95.1
gg ® 2007 64.2~78.0 92.0~94.7
. ‘ . ,p@ g5 2008 72.4~80.5 94.1~94.9
sz |40 g3 q 35|1A 2009 77.5~82.1 93.2~100
ENl =9 - 32 53| . . .
52|90= @ 8% A\ g% \ ] 2010 79.9~87 93~100
o | CFC recovery | #® Vehicle - 2011 92~94 92~100
* operator * dismantler ::/:Jt:ﬁéer Source: METI and MOE, Implementation of the Automobile Recycling Act (2012)
> > > > > > >
2 a a a 2 a 2
[} o o o [0} o [
38 3y Bg 3y 28 3y 28 3
EE 82 83 82 83 82 83 3
A0 A0 A0 A O =) A0 A0 =3

Information control center
Japan Automobile Recycling Promotion Center

M/ aourdendy

== \\aterial flow = Information flow == Fund flow
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Small Home Appliance Recycling Act, 2012

— Targets: Designated by government ordinance from
among electronic devices and other electrical appliances
used by general consumers in their daily lives, such as PCs,
mobile phones, digital cameras, clocks and hair dryers, that
can be efficiently collected and transported and
particularly need to be recycled

— Responsibilities of different entities
v/ General consumers
v/ Municipalities
v/ Certified operators
v/ Waste-generating business operators
v/ Retailers
v/ Manufacturers

Small Home Appliance Recycling System

Cooperating retailers Municipalities
—
% @
Consumers Small home appliances ©o

Dismantling, crushing, and sorting

®
Used as raw materials Metal recovery
Reflw material

Metal resources Recycling

; r operators
@ ] - (including certified
Manufacturers I _Ji| oo operators)

Metal refineries

Back to consumel
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