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Comparison
Of the ratio of charge revenue
E‘fbﬁween Germany and Japan

Ratio = charge revenue / total waste management costs

Year Construct|on costs
)
Cou ntry of treatment plant

Germany 90. 7 waste collection
Japan
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Comparison
Of the ratio of charge revenue

E‘fbﬁween Germany and Japan

Ratio = charge revenue / total waste management costs

Year
Country

1990 1992 1994 1996

Germany 90.7 89.1 820 85.1
Japan 45 41 41 5.0

(%)




Ratio = charge revenue / total waste management costs

Comparison

=4 off the ratio of charge revenue
hetweeni Germany and Japan

o Year 1990 1992 1994 1996

Country

Germany
45 41 41

90.7 89.1 820 851

5.0
(%)

Japan

3 Comparison

Of the ratio of charge revenue
~ Petween Germany and Japan

-

Required to be run
on an independent basis

& 1990 1992 1994 1996

Country !,

Germany
45 4.1

90.7 89.1 820 851
4.1

Japan

Comparison

= off the ratie of charge revenue

Betweeni Germany and Japan

Ratio = charge revenue / total waste management costs

o Year 1490 1992 1994 1996

Country\
90.7 89.1 820 851

Germany
45 41 41 50
(%)

Japan

3 Comparison

Of the ratio of charge revenue
~ Petween Germany and Japan

Required to be run S
on an independent basis ji§ Benefit principle
A 1990 1992 1§P4 1996

Country !,
90.7 89.1 820 85.1

Germany
Japan 45 41 41 50
(%)




> . Comparison
off the ratio of charge revenue
letween Germany and Japan
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Flat charges - Variable charges

= Comparison

off the ratie of charge revenue
letween Germany and Japan

L c—

Year

1990 1992 1994 1996
Country

Germany 90.7 89.1 820 851
Japan 45 41 41 50

'o 1992 1994 1996

Germany §, 907 891 820 851
Japan 45 41 41 50

(%)

Comparison
0ff the' ratie) of charge revenue
~ Petween Germany and Japan

(%)

Comparison
0ff the' ratie of charge revenue
~ Petween Germany and Japan

= il

Increase of amount of waste & costs of disposal

_ . B

eigener Wirkungskreis 0 ’)6
| ( )

Germany ‘ 90.7 89.1’82.0 85.1
Japan 45 41 41 5.0

Necessity for waste reduction

vear M 1002 1004 1996
(@fe8]g] Low enough to be accepted by residents,
but to reduce waste

Germany Ygeg. ©Y.l 8ZU0 851
Japan 45 41 41 50

(%)

(%)
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| ﬁgﬂﬁmping In municipalities

Elto) intreduction of variable charging:
encing llegal dumping problems

Background

In tr§19§05, many municipalities introduced variable
charging in Japan.

- - Waste reduction

lllegal dumping problems ?

Japanese Environment Agency (1993)
lllegal dumping: 34% (Japan)
Skumatz et al. (1997)
lllegal dumping: 27% (U.S.)

To reveal the actual situation of illegal dumping in
municipalities with variable charging

To demonstrate factors influencing illegal dumping in
municipalities with variable charging

Survey Outline
m Objectives

To collect data about the situation of illegal dumping
_ and features of waste collection systems
mm Population

All cities, including the Metropolis of Tokyo that have introduced
variable charging on residential combustible waste

m Method

Requests made by phone and questionnaires sent by mail
mm Survey period

From Dec. 6th, 1999 to Feb. 29th, 2000

m Respondent rate
219/ 327 municipalities (67.0 )

Survey Outline
mm Population

All cities, including the Metropolis of Tokyo that have introduced
variable charging on residential combustible waste

1)Systems to impose a charge for waste disposal on trash bags
or stickers

2)Systems where the municipality designates the use of
certain types of trash bags with obligation from residents
to purchase the designated bags

m Method

Requests made by phone and questionnaires sent by mail
mm Survey period

From Dec. 6th, 1999 to Feb. 29th, 2000
mm Response rate

219/ 327 municipalities (67.0 )




 lllegalifdumping problems
—— In the first year
off Intreducing variable charging

Preseni situation: of illegal dumping

1)Very  2)Moderately 3)Not very 4

. : ) JOther N.A.
Serious  serious Serious

1) Continuously  2)Improved, but  3) Nota

a problem still a problem problem 4)Other N.A.|Total

No. 5 48 89 5 11

Percentage of 0 0 0
) 3) A% 34% , 63%

No. 29 16 4 3 1|53

;ercg;nage of 33% 8%

Note: Only municipalities reporting illegal dumping problems
after introduction of variable charging are analyzed

Characteristics
_ ofiillegally dumped sites

Characteristics
_ ofiillegally dumped sites

Site

Rivers and a dry riverbeds
Roadsides

Woods and forests
Farmlands

Vacant lots

Garbage collection stations in
other communities

Garbage stations within the city
Parks

Dumpsters at offices and train
stations

Others

Total number of responses

Note: Only municipalities
reporting illegal dumping
problems after introduction
of variable charging are
analyzed

Site
Rivers and a dry riverbeds
Roadsides

Woods and forests

Farmlands

Vacant lots

Garbage collection stations in
other communities

Garbage stations within the city
Parks

Dumpsters at offices and train
stations

Others

Total number of responses

Note: Only municipalities
reporting illegal dumping
problems after introduction
of variable charging are
analyzed
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Eharacteristics
off illegally dumped sites

Rivers and dry riverbeds 70%
Roadsides 70%
Farmlands 28%

Vacantlots | 74% |

Garbage collection stations in

other communities

Garbage stations within the city

Parks Note: Only municipalities
Dumpsters at offices and train reporting illegal dumping
stations problems after introduction
Others of variable charging are

Total number of responses analyzed

-
ypes of illegally dumped garbage

|
Vegetables 21%
Bottles and cans
Remains of lunch

Plastic bags

Paper waste Note: Only municipalities

Others reporting illegal dumping
Bulky waste problems after introduction

of variable charging are
responses analyzed

- Eharacteristics
offillegally: dumped sites

Rivers and dry riverbeds
Roadsides
Woods and forests

Garbage collection stations in
other communities

Garbage stations within the city

Parks Note: Only municipalities
Dumpsters at offices and train reporting illegal dumping
stations problems after introduction
Others of variable charging are
Total number of responses | 53 | IREUELAL,

Eactors; influencing) illegal dumping
= [Citerature

=

Blume (1992) analyzed factors with data from 14 cities

Socioeconomic characteristics:
not related to illegal dumping

Location: a possible factor
Alternative disposal mechanisms:
may be important in minimizing dumping

Some other important relations such as to prices etc. were not analyzed




Hy/potheses about causative factors

Illegal dumping problems before
introducing variable charging

Economic incentives

Hy/potheses about causative factors

Illegal dumping problems before

introducing variable charging

I

Briefing sessions
Anti-dumping measures

Changes in other waste collection

systems

-

Increase of illegal
dumping problems

Hypotheses about causative factors

Illegal dumping problems before
introducing variable charging

Economic incentives

e

\

Price of garbage bags(

)

two-tier pricing( )

Charging system where residents must pay for waste disposal
after they used up free bags or stickers that municipalities issued

Briefing sessioEuIEn ey

‘ Anti-dumping measure

‘ Changes in other waste collection systems

Increase of illegal
dumping problems

Old custom

X

Less psychological resistance
to dumping at already established

dumping sites.

‘ Economic incentives

‘ Briefing sessions

‘ Anti-dumping measure

‘ Changes in other waste collection systems

-

Increase of illegal
dumping problems

Hypotheses about causative factors

Illegal dumping problems before
introducing variable charging

‘ Economic incentives

‘ Briefing sessions

Anti-dumping measure

=
-

Patrolling and clean-up(

PR and display of signboards(

Changes in other waste collection systems

Increase of illegal
dumping problems




Hypotheses about causative factors

Illegal dumping problems before
introducing variable charging

Economic incentives

_— : Increase of illegal
.
dumping problems
Anti-dumping measure

Changes in other waste collection
systems

Change in source separation system( )
Introduction of variable charging on bulky waste(
Introduction of designated trash bags for commercial waste(

Relzﬁonsh between the degree of seriousness
pefiere and after the introduction
~ ofi variable charging

Problem before | Problem after variable rates

introduction |1) Yes 2)No Other & N.A
1)Very serious 9 4 5] 18
69% 31%
2)Moderately 31 38 5| 74

serious 45% 55%
3)Not very 2 44 6] 52

serious 4% 96%
Other & N.A. 0 3 11] 14
0% 100%
Total 42 89 271158
32% 68%

df=2,%? = 29.321, p<0.001, excluding Other & N.A.

Re@tionshfﬁ between the degree of seriousness
~ Dbefore and after the introduction
= ofivaniable charging

Problem before [|Problem after variable rates

introduction [l) Yes 2) No Other & N.A|Total
1)Very serious 9 4 5| 18
69% 31%
2)Moderately 31 38 5[ 74

serious 45% 55%
3)Not very 2 44 6] 52

serious 4% 96%
Other & N.A. 0 3 11| 14
0% 100%
Total 42 89 271158
32% 68%

df=2,%? = 29.321, p<0.001, excluding Other & N.A.

Re@tionshfﬁ between the degree of seriousness
~ Dbefore and after the introduction
= ofivaniable charging

Problem before|| Problem after variable rates
introduction |[1) Yes 2) No Other & N.A|Total

1)Very seriot~ - 4 L
“Very serious”+"Moderately serious
2)Moderately o o o
serious 45% 55%
3)Not very 2 44 6| 52
serious 4% 96%
Other & N.A. 0 3 11| 14
0% 100%
Total 42 89 27 (158
32% 68%

df=2,%? = 29.321, p<0.001, excluding Other & N.A.




Relzﬁonsh between the degree of seriousness
’ pefiere and after the introduction
~ ofivariable charging

Problem before
introduction

Problem after variable rates
1)Yes 2)No Other & N.A

1)Very serious

9 4 5( 18
69% 31%

2)Moderately
Serious

31 38 5| 74
45% 55%

3)Not very
Serious

2 44 6| 52
4% 96%

Other & N.A.

0 3 11| 14
0% 100%

Total

42 89 271158
32% 68%

, %2 = 29.321, p<0.001, excluding Other & N.A.

Relzﬁonsh between the degree of seriousness
pefiere and after the introduction
off variable charging

Problem before
introduction

Problem after variable rates
1)Yes 2)No Other & N.A

1)Very serious

9
69%

4

31%

5( 18

2)Moderately

serious

31
45%

38

5504

5| 74

3)Not very
serious

2
4%

44

96%

6| 52

uther & N.A.

0
0%

K]

100%

11| 14

Total

42
32%

89

68%

271158

, %2 = 29.321, p<0.001, excluding

Other & N.A.

“Rejatienship between price of trash bags

_andlillegal dumping problem

Rate Problem after variable rates
(Yen/45L) (1) Yes 2)No  Other & N.A. |Total
0 20 8 13 324
38% 62%
20 40 3 7 212
30% 70%
40 60 6 3 211
67% 33% Only municipalities that
60 500/60 500/60 0|12 answered.
“Very serious” or
NA 57%/70 43%/30 3|33 “Moderately serious”
about illegal dumping
Total 40 42 10 192 before variable charging
49% 51% were analyzed

df=3,X%?= 3.140,n.s.

excluding Other & N.A.

~Relati

onship between price of trash bags

_andlillegal dumping problem

Rate Problem after variable rates

(Yen/45L) 1) Yes 2)No  Other & N.A. |Total

0 20 8 13 324
38% 62%

20 40 3 7 2112
30% 70%

40 60 6 3 211
67% 33%

60 6 6 012
50% 50%

N.A. 17 13 333
57% 43%

Total 40 42 10 |92
49% 51%

df=3,%?= 3.140,n.s.

excluding Other & N.A.

Only municipalities that
answered
“Very serious” or
“Moderately serious”
about illegal dumping
before variable charging
were analyzed




j?elatioﬁship petween price of trash bags

~and illegalidumping problem

Rate Problem after variable rates
(Yen/45L) [1) Yes 2)No Other & N.A. |Total
0 20 8 13 324
38% 62%
20 40 3 7 212
30% 70%
40 60 6 3 211
67% 33% Only municipalities that
i s0% 50% i
Very serious” or
N-A 57%/70 43%/30 3|33 “Moderately serious”
about illegal dumping
Total A(')O ‘(1)2 10 (92§ Fefore variable charging
49% 51% were analyzed

df=3,x?= 3.140,n.s.

excluding Other & N.A.

j?elatioﬁship petween price of trash bags

~and illegalidumping problem

Rate Problem after variable rates
(Yen/45L) [1) Yes 2)No Other & N.A. |Total
0 20 8 13 324
38% 62%
20 40 3 7 212
30% 70%
40 60 6 3 211
67% 33% Only municipalities that
’ s0% 50% T
Very serious” or
N-A 57%/70 43%/30 3|33 “Moderately serious”
about illegal dumping
Total A(')O ‘(1)2 LN 1cfore variable charging
49% 51% were analyzed

df=3,x?= 3.140,n.s.

excluding Other & N.A.

;Relati:onship petween two-tier pricing
~and illegal dumping problems

Type of program

1) Yes

Problem after variable rates

2)No  Other & N.A. |Total

Two-tier pricing

10
63%

6 3(19
38%

Single pricing

30
45%

36 7173
55%

Total

40
49%

42 10|92
51%

df=1,>2=1.498,n.s.

excluding Other & N.A.

Briefing sessions held

Problem after variable rates
1) Yes 2)No Other & N.A.

For residents

30
49%

3

51%

1

For representatives
of residents

5
50%

50%

5

No sessions held

1
20%

80%

4

N.A.

4
67%

33%

2

Total

40
49%

4

51%

2

df=2, x2=1.135, n.s. excluding Other & N.A.




2 Relztionship between anti-dumping
measures andiillegal dumping problems

Anti-dumping Problem after variable rates
measure 1) Yes 2)No  Other & N.A. [Total

Patrolling and 10 4 1(15
Clean-up activities | 71% 29%
Public relations and 10 3 16
signboards display [ 77% 23%
No measures 19 33 58
implemented 37% 63%
N.A. 1 2 3
33% 67%
Total 40 42 92
49% 51%

df=2,>?=10.099,p<0.01, excluding Other & N.A.

= Relationship
ENWEENR Chiange in the separation system

~and illegal dumping problems

Changein | Problem after variable rates
separation |1) Yes 2)No  Other & N.A.|Total

Yes 25 15 42
63% 38%
No 14 26 48
35% 65%
N.A. 1 1 2
50% 50%
Total 40 42 92
49% 51%
df=1,>?= 6.054 p<0.05, excluding Other & N_A.

e

Relauenship between charging on bulky waste
collectioniand:illegalldumping problems

Charging bulky Problem after variable rates
waste collection 1)Yes 2)No  Other & N.A.|Total
Rates introduced before 5 6 2113
combustible waste 45% 55%
Rates introduced 11 11 24
simultaneously 50% 50%
No charging of 20 23 48
bulky waste 47% 53%
N.A. 4 2 7
67% 33%

Total 40 42

49% 51%

df=2,>?2=0.090,n.s., excluding Other & N.A.

.
= Relationship between
designated lbag system for commercial waste

andillegal dumping problems

Designated bag system Problem after variable rates
for commercial waste 1) Yes 2)No Other & N.A.[Total

System introduced before 0 0 0l O
charging combustible waste
System introduced 7 7 418
simultaneously 50% 50%
No bag system for 29 33 6 |68
commercial waste 47% 53%
N.A. 4 2 0| 6
67% 33%

Total 40 42 10
49% 51%

df=1,>?=0.048,n.s., excluding Other & N.A.




F = Conclusion

= =

About 40% of such cities experienced an increase in illegal dumping
and about 90% of these cities had this as an ongoing problem. But

cities encountering serious dumping problems represented only 4 %.

We further found the presence of illegal dumping before introducing

variable charging was a significant factor affecting illegal dumping at

the time of introduction of variable charging.

In addition, among municipalities that experienced an illegal dumping
problems prior to introduction of variable rates, those that introduced

separate collection systems at the same time tended to see a rise in
illegal dumping.

The incidence of illegal dumping was also higher in municipalities
where the price of waste bags was higher. However, this factor was

not statistically significant.




