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(DPSER)

(OECD) (PSR)
(OECD,
1997) DPSER ()
B 2
(i)
(
Ba and Imura, 2000 )
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Poverty
Stage

swlil

Stage

v

China
Korea
Production
Stage Japan
\ Consump-
m tion Stage

Bai and I mura, 2000

N

v

Eco-city
Stage




Bai, 2000



(iii)

3.3



9
8
DPSER
( 25
DPSER
Module
A

City level R

National <J E
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N
N\ D
Stage
R
/® Stagé Stade Stage Stage Stage > Module
1l 1l v VoA
E / City level
S
National level

P
D

Space-scale
Module

Lee, D. et al, 2000: p.6
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DPSER

Dalian

Ube
Kitakyushu

Shenzhen

Y
e

: The Geographical Location of Case Study Cities
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(i)

1990 !
Kitakyushu Ube Ulsan Ansan Shenzhen Dalian Jiangyin Tangerang"
Population (million) 1.02 0.17 1.01 0.53 3.79 5.43 1.14 1.43
Industrial Structure? P 0.3: 0.9: 0.04: n.a. 1.4: 10.7: 6.01: na.
S 35.4: 30.6: 37.4: 49.3: 46.7: 59.7:
T 64.3 68.5 58.1 49.3 42.6 34.2
Main Industries Steel Chemical  Automobiles Fabricated metal Electronics Machinery Textiles n.a.
Machinery ~ Cement Shipbuilding Automobile parts  Plastic products Petrochemical Machinery
Electronics Ceramics Petrochemical Chemical & Rubber Machinery Electronics
SO, (ppm) 0.0052 0.006 0.019 0.011 0.009 0.049 n.a. n.a.
NOy (ppm) 0.038 0.029 0.023 0.024 0.061 0.04
TSP (Annual
average) 35 n.a. 84 87 95 70
Major Pollutants NO,, SO, NOy, SO, NOy, SO,, TSP NOy, SO, CO NOy, SO, SO, SO, TSP CO, Domestic waste
Domestic waste NO, Dust-fall Industrial waste water
Nature of current
environmental L L I+L I+L L+ | +L 1+P I+P

issues®

: 1. All statistics and information are taken from UE 1st Phase Completion Report.

2. P: Primary industry, S: Secondary industry, T: Tertiary industry
3. L: Lifestyle-related, I: Industry-related, U: Urbanization-related, and P: Poverty-related
4. In Tangerang, the major pollutants include CO, (996,239 ton/year), CO (58,294 ton/year),
NO, (7,415 tonlyear), and dust (7,177 ton/year). The city suffers severe environmental
pollution from solid waste source, domestic wastes (379, 781 ton/year) and industrial waste

(25,213 ton/year).

(iii)

-12 -



1960 1970 SO, 1980 NO;

1993
1997 2.5% 1997 55
139

NOx

( (CP))

1970 1985

t 1970 1990 42% 33% 25%
27,000 Hegi, 1995
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SO,

(DID)
DID 1960 1,000 ha 1970 2,000 ha 1980
3,000 ha CO,
(iv)
0,
No¥ NO,
30;
(SMR) 1
SVR (BOD)
1980
UEI
1970
(HCI) 1970

1980
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1983

v)

1980

1992 1993
1995
1990
1980
(1977 1979
SMR
( ) SMR
1970
(FDI)
FDI FDI
( ) FDI
FDI
FDI 1980
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1980

15

UEI

50%

(TVE)
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V2

FDI
FDI

O,

1998

CODcr 25 BODs 10



1970

10

20

(

1991 1996

UEI

(GNP)  10% 3% 25%

TVE)
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(vi)

1990 1995

(vii)

1970

-18 -

1

4,765ha 1,067 ha



(viii)
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UE

UE

UE

UE
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(i)

1990

(i)

NGO
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NGO
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Win-Win

OECD
1970

Pipe
1960 1990
SO;

COD 84%
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70 88%
1990

"End of



1975 1985
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40%

(iii)
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(i)

(Urban Environmental

Infrastructure(UEI))
UEI
UEI
( 2-2) Private Finance Initiative(PFl)  Public Private

Partnership(PPP) ( Chang and Ren, 2001

)

UEI UEI
(
) UEI (ODA)
2
UEI
UEI UE

-26 -



. ODA . UEI
L 4
L 4 4
UEI
L 4
*
. UEI
¢ UEI UEI
L 4
& Ul ( / )
& UEI PFI  PPP
(ii) UEI
UEI
UEI
UEI
UEI
UEI
UEI
UEI
UEI
(GDP) %
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1980

UEI

ODA
ODA 1980

20%

UEI

(1992 )
UE
1990
12% (World Bank, 1994)
UEI

ODA 1992 605

(1995 )

240

1997

(OECD Development Assistance Committee, 1999) UEI

1980
PF
12%
1996 130
(World Bank, 1997)
PFI

-28 -

18%

1990

480

( 23



PFI

BOT 3
PFI BOT Build - Operate -
3 Transfer , BOO (Build - Operate -
BOT Own), TOT (Transfer - Operate -
Transfer)
PH
BOT
BOT
5 (New Economy Five-year
Plan, 1993 1998 )
1996
10%
2001 2002 40%

(World Bank, 1997)
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1999 PFI
(Law
concerning Public Facilities Construction by
Use of Private Capital)
PFI
PFI PFI
(Employees Provident Fund) (Tabo
Haji)
PFI
PFI PFI
(1992 Environment Act)

1992 (1992
Royal Act on Private Participation in State
Affairs)

PFI
PH
1990 ODA BOT
PFI PH
PFI
1.4 (1984 ) 62
(1996 )
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1990 BOT | 1997
BOT BOT

BOT
PFI

BOT
1993 BOT BOT

( ) United Nations, 1997; Shi Han, 2000; International Development Center, 1999.

1995 2004
15 GDP 6% % (World
Bank, 1994) 1990
UEI
1995 2010
30% 2006 2010 40%
UEI
(iii) UEI
UEI
UEI
UEI
UEI
1990 80%
90%( )
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UEI
UEI

UEI

PFI

60% 70%
UE
UEI

(PPP)

UEI

BOT PFI
UEI

UEI

UEI

UEI
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6%

UEI

1991 (Local Transfer Fund System)
UEI
UEI
UEI
UEI
UEI GDP
35% (World Bank, 2000) UEI

1 ( 24
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(1994 )

(
A/ 1
A ) A/B )
1,705 2,605 0.65 0.47
5,800 3,260 1.78 2.1
4,220 2,940 1.44 1.5
1,145 721 1.58 0.58
1,401 3,269 0.42 0.83
1,800 1,888 0.95 1.1
(1997) 72 360 0.18 0.4
(2000) 78 182 0.43 0.59
20m®
1
1 101 1 19 1 64
1 160 1RMB 13
1994

: 1990

UEI

BOT
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(iv)

PFI

UEI PFI
PFI

1990

BOT

(Joint-Stock Company)

( )
(Chinese Daily of Environment, October 22, 1996)

PFI
PFI
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UEI
UEI

BOT

) ODA

) PRI

PFI
PFI

PFI

UEI PFI

UEI

PHI
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UEI PHI

UEI

UEI PHI

PFI
PFI

(The Tha Guaranty Facility)

Development Account of Indonesia) UEI

v)
UEI

UE
PFl PPP

(i)

-37-

BOT
PFI

(Regiona
PFl PPP
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NOx
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1000



Ambient NOx Concentration (mg/m3)

Ambient SO2 Concentration (mg/m3)

—e—Tokyo (City center)
—o—Tokyo (Ward area)
\ -=-seoul
020 ——Beijing
Tokyo(City center) \‘/f\ —4— Shanghai
/ H
0.15 E
seoul =7 Shangahaw €
g
0.10 £
3
Beijin
0.05 .\\.
Tokyo(Ward area) E
0.00
1960 1965 1970 1975 1980 1985 1990 1995 2000
0.50
—e—Tokyo , SPM (City center)
_oas ~o—Tokyo , SPM (Ward area)
&
E A —=—Seoul , TSP
2 040
E / \ -0 Seoul, PM-10 Beling
2 035 —4—Beijing , TSP g
£ —&—Shanghai , TSP A z
g . s
2 030 =
g 8
© / H
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5 025 g
2 8
= "
2 020 8
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3 g
£ 015 )] Seoul(PM-10) 2
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£ Seoul(TSP)
£ 010
: \./\,\ k'\-/fihﬂ\uf
<
005 C P-=:-NN
Tokyo(Ward area)
0.00
1960 1965 1970 1975 1980 1985 1990 1995 2000
0.14
Beijing
0.12 A\‘/
Tokyo(City center) Shangaha\
" \ / \/\\ //\/A}VV ]‘
- J \-/ \//\ M
0.06
Seoul
. Tokyo(Ward area)
0.04 —e—Tokyo (City center) [
—0-Tokyo (Ward area)
-0 Seoul
0.02 M
——Beijing
—#— Shanghai
0.00
1960 1965 1970 1975 1980 1985 1990 1995 2000

(E) NOx (mg/m®) 3

40.0
—e—Tokyo (Industrial zone)
.
350 -®-Seoul (estimated)
\ a—
300 \ —4—Shanghai I
25.0
&
\ Beijing
20.0 1
\ Tokyo(Industrial Zone) a \/\‘\/‘
15.0
Shangahai \\“\&
e .M
50 e ==
Seoul \'\-1—.\"
0.0
1960 1965 1970 1975 1980 1985 1990 1995 2000
12.0
—e—Tokyo (City center)
! —~0—Tokyo (Ward area)
100 -=-Seoul —
—&—Beijing (N/A)
——Shanghai (N/A)
8.0 /y \
6.0
I k\\TOkyo(C\ly center)
4.0
\V/\‘ vl\{l\.s\em”
* AW
TSNS 500 2004 50018
0.0
1960 1965 1970 1975 1980 1985 1990 1995 2000

(D) CO (mg/m®)

:China State Statistical Bureau, 1990-1998; Ministry of Environment of Korea, 1990, 1998;
The Tokyo Metropolitan Research Institute for Environmental Protection, 1996; Tokyo

Metropolitan Government, 2000.
1. TSP

2. SPM PM-10 10

3. NO, NO

X
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(i)
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(iii)

2-9

1997

20,000
18,000
16,000
14,000
12,000
10,000
8,000
6,000
4,000
2,000
0

-2,000
-2

Population density (persons/km2)

2-10

*The number together with city name and area
Seoul, 10,389 of circle corresponds to total popuation(1,000).
Tokyo(Ward
area), 7,980
Tokyo, 11,830 .
Y Shanghai(Ward
area), 10,186
Shanghai, 13,055
/@/ Beijing, 12,167
Beijing(Ward ) m
| area), 9,201 N
I
,000 3,000 8,000 13,000 18,000 23,000

Area (km2)

China State Statistical Bureau, 1990-1998; Ministry
of Environment of Korea, 1990, Data Source: China
State Statistical Bureau, 1998; Ministry of Home
Affairs of Korea, 1997; Tokyo Metropolitan
Government, 2000.
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4,000,000

-- ®-- Tokyo Passenger cars

--O-- Tokyo Buses and Trucks

3,500,000 —
—e— Tokyo(ward area) Passenger cars

—O— Tokyo(ward area) Buses and Trucks .

3,000,000 —
—=&— Seoul Passenger cars

Tokyo
.
—— Seoul Buses and Trucks P
2,500,000 — o

—a— Beijing Passenger cars \ o

—&— Beijing Buses and Trucks \
2,000,000 — —e— Shanghai Passenger cars ‘,0-' i A
N °
—+— Shanghai Buses and Trucks v.“',. '.\X \,‘/ seoul -/{.J
1,500,000 e m K\f
Ld )
1,000,000 e

Vehicle population

. 0-0°0 -Bio 0-0-0- -o-0-0- M|
. 0009 ©-0-0-00 0-0.0.
2 00° 0P 000000000 o "0- iing
. e o P~0—04
500,000 o o/
& 3 O U]
: O nnp ot B IR Shangahai
0 . . o 00 00N L . e X J
1950 1955 1960 1965 1970 1975 1980 1985 1990 1995 2000

10:

: China State Statistical Bureau, 1987-1998; Ministry of Home Affairs of Korea. 19609,
1971-1977, 1979-1997; Tokyo Metropolitan Government, 1962-2000; Council for Large
Citv Statistics of Japan. 1952-2000.

1960
1960 1970 1963 1973
15.6% 43 170
1990
1990 200
1990
1980
1997 180
1995
200
1997 16.6%
28.0% 32.3% 6.6% 11.0% 12.8%
1986 2
1997 25
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1
2-5
1970 1995 3.2 1970 1980
47% 6.9% 1990
0.4%
1980 1990
10 3.2 1980
Tokyo
Vehicle kilometers traveled Number of registered vehicles Annual millage per registered
million vehidke Axwerage annual Bwerage annual ’ Average annusl
kilomaters growth rate 1000 tes growth rate $000 iomnstens growth rate
1970 16,247 2054 78
4.7% 34% 1.3%
1580 25835 2924 a8
6.0% 35% 34%
1940 50,514 4,105 123
04% 2% 0.0%
1995 51,6818 4174 124
Seoul
Vehicle kilometers traveled Mumber of registered vehicles Annual millage per registered
million vehicke | Average annual . Aurerace annual 3 Average armual
Kilometers grovwith rale PRl ecion growih rate | 1900 KIomEIETs | - or i rape
e
1970 ]
13.1%
1480 11,540 207 558
12.1% 19.2% -5.09%
1980 36,298 1,184 304
5.5%
1985 2043

Data Source: Jeffery R. Kenworthy and Felix B. Laube, 1999; Bureau of Environmental
Protection of Tokyo Metropolitan Government, 1998.
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Share

Share

1990 3 2

1990 30.4km 2.5

2-11

1974 1992 0

1968 1997 50%

100% a 10

90% — Taxi | I 1
Buses
80% —— [—JSubway —_— =8
W Tram/Train
70% —— -o-Total — 17

Total passengers (billion passengers)
Share
o o
g 8
EE
o o

Total passengers (billion passengers)

50%
40% 40% 14
30% 30% 13
20% : 20% ‘ 12
- Tram/Train ‘
10% —o—Total 10% 1
% 0% Lt o 0
1968 1970 1972 1974 1976 1978 1980 1982 1984 1986 1988 1990 1992 1994 1996 1998 1968 1970 1972 1974 1976 1978 1980 1982 1984 1986 1988 1990 1992 1994 1996 1998
100% 10 100% 10
Taxi Taxi
90% Buses — — 9 90% [~ Buses . 1°
CISubway P -
80% —| — 8 @ g0% [ CSubway — 18 ®
. Tram/Train g . Tram/Train Y
2
700 —L__—°-Total - — 78 70% |— —o-Total L 178
8 2
g 2
60% — 6 = 60% 16 ¢
s s
= 4 =
50% —5 £ g 50% 15 &
° & »
o} o)
40% — 4 g’ 40% 14 o
8 5
@ a
30% —3 & 30% 13 &
g g
E ®
200 ———————————— — 2 3 200 ——————————— 123
= =
0% ——————————— ‘ ‘ ‘ 1 0% ——————————— 11
== . - .

0%
1968 1970 1972 1974 1976 1978 1980 1982 1984 1986 1988 1990 1992 1994 1996 1998 1968 1970 1972 1974 1976 1978 1980 1982 1984 1986 1988 1990 1992 1994 1996 1998

(C) Beijing (D) Shanghai
11:

Shanghai Municipal Statistic Bureau, 1998, 2000; Beijing Municipal Statistic Bureau, 1999,
2000; Ministry Construction & Transportation of Korea, 1999; Council for Large City
Statistics of Japan, 1952-2000.
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1968 15% 1997 30%

50
60
20% 53%
34% 16%
32%
1978 1997
2.6%
1978 96% 1990
1901 1991 354 2366 6.7 )
14,000 60,000
1997 14% 13%
3,000,000 250
g —8— Passengers (Tokyo(ward area))
(5
= —&- Passengers (Seoul) Tokyo
2,500,000 -
§ —— Passengers (Beijing) f 200
1%}
© .
a —e— Passengers (Shanghai) )
S 2,000,000 s £
=1 —0— Subway Length (Tokyo(ward area)) N Seoul -
% 150 ¢
E —-Subway Length (Seoul) %
>
& 1,500,000 F _,_ supway Length (Beijing) 5
Q =
£ —o— Subway Length (Shanghai) 100 g
© =
& 1,000,000 5
o [
g Beijing
g | 50
= 500,000 V"/ pASr iy A A A
>
g P e
< 23 AN
0 . | . Shangahai _,* 0
1950 1955 1960 1965 1970 1975 1980 1985 1990 1995 2000

12:

Shanghai Municipal Statistic Bureau, 1998, 2000; Beijing Municipal Statistic Bureau, 1999,
2000; Ministry Construction & Transportation of Korea, 1999; Council for Large City

Statistics of Japan, 1952-2000.
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2-12
1997

1970

1991

(LPG)

1996

1994
236km 11
25 16
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115
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100% 9,000

8,000

)

80% w

7,000

TO

6,000

60%

5,000

4,000
20% |

3,000

Transportation Energy Consumption by Energy Source (%)

2,000
20%

Final Energy Consumption in Transportation Sector (Th

1,000

0% ——U 0

S @ © 9§ ®» § b S 9 8 » ¥ b © & © o b © D ©
~ ©® % 9 9 9 o O S 9 9 9 9 9 O 9 O ® @ o o o
o © & © o o o o 5 & & o o & © © o S & o > o
2 d 2 d 2 2 2 d 2 2 2 2 2 2 2 2 2 4 2 dZ 2 2
2 2 2 2T 2T 2T 2T = © © © © © © © © ©° £ £ £ £ £
S 5§ 5 & & & & & ¢ © © @& @& D O O O = = = S ©
e = 172 B T B B B BN BV B} g 2 32 £ £

£ c

2] 2]

(@)
o
L

[ Gasoline [1Diesel TJHeavy Oil CJLPG MM Electricity [E3Jet Oil and Others =O=Total

13:

. Department of Industrial and Transportation Statistics of China State Statistical Bureau, 1998;
Korea Energy Economics Institute, 1998; Korea Energy Economics Institute, 1999; KEEI
Database; Bureau of Environmental Protection of Tokyo Metropolitan Government, 1998.

97%
80%
2-13
71% 46% 39% 27%
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Energy Inensity Per capita Final Energy  Transportation Energy Per capita Per Vehicle Energy

Consumption Intensity Transportation Energy Consumption

(Th. TOE/km2) (TOE/person) (Th. TOE/km2) (TOE/person) (TOE/vehicle)
Tokyo (1970) 5.27 1.01 1.95 0.37 135
Tokyo (1980) 6.36 119 2.54 0.48 153
Tokyo (1990) 8.22 151 3.26 0.60 133
Tokyo (1995) 9.01 167 3.60 0.67 145
Seoul (1990) 20.12 114 541 0.31 2.35
Seoul (1995) 21.79 159 8.78 0.50 1.96
Seoul (1997) 32.56 1.90 11.87 0.69 1.90
Beijing (1985) 0.66 115 0.05 0.09 148
Beijing (1995) 0.66 1.03 0.05 0.08 1.30
Beijing (1996) 0.91 142 0.10 0.16 120
Shanghai (1995) 322 157 0.42 0.20 2.53
Shanghai (1996) 361 176 0.51 0.25 2.49

> Department of Industrial and Transportation Statistics of China State Statistical Bureau,
1998; Korea Energy Economics Institute, 1998; Korea Energy Economics Ingtitute, 1999;
KEEI Database; Bureau of Environmental Protection of Tokyo Metropolitan Government,
1998.

4 1990
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(%)

Europe

Europe_|

Japan—|

1970 1975

2005 2010 2015 2020 1970 1975 1980 1985 1990 1995 2000 2005 2010 2015 2020

Korea—

Beijing|

1980 1085 1990 1995 2000 2005 2010 2015 2020 1970 1975 1980 1985 1990 1995 2000 2005 2010 2015 2020

Q)

14 NOX (1970 — 2020)

: Tokyo Metropolitan Government, 2000; Asif Faiz, Christopher S. Weaver and Michael P.

NOy

Walsh, 1996; Ichiro Asano, 1999; Globa Environment Centre Foundation and China
Academy of Science, 1998; Toyota Motor Corporation, 1998; Centra Environmental
Council of Japan, 1998; Environmental Protection Bureau of Beijing, 1998, 1999a, 1999b.

100 )
2-14
1999

(1989 ) 1979

1997
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0.15%
0.01%

(iv)

(Korean National Railroad)
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(v)

1999

2005 150km
3/2

-52 -



(i)
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20 30
2-15

(i)
GDP
(Sakai, 1999)

2-16

Urban MSW Generation (kg/capita/day) 1995

0 5,000 10,000 15,000 20,000 25,000
GDP Per Capita (PPP$) 1995

16:
1 GDP

: UNDP 1998; Eurostat Y earbook 1995; United

1:

2:

-54 -

Nations 1995.

GDP 3

A (Indonesia/ Mongolia/ Sri Lanka/ China/ Philippines
/ Lao PDR/ India/ Bangladesh / Vietnam / Nepal / Myanmar)
B (Maaysia/ Thailand / South Korea) C (Singapore / Japan)
PPP/ Purchasing Power Parities



1 0.5kg
Hong Kong (37/22/16)
Singapore I (441281 1:2)
Japan (17/40720)
South Korea | (317271 é)
Malaysia | (43/24711)
Thailand | (49715714)
Indonesia | (7071179)
China |__(367474)
Philippines [ (42/20/14)
Lao PDR | (547378)
Myanmar I (80/4/2)
0% 20% 40% 60% 80% 100%
O Compostable, Paper, Plastic [ Glass, Metal W Others
17:

: Ministry of Public Health and Welfare of Japan; Ministry of Environment of Korea, 1998;

(

Daniel Hoornweg,1999.
1 : Hong Kong (1995) Singapore (1990) Japan (1997) South
Korea (1997) 11 municipalities for
Malaysia (1990); Bangkok and the Municipalities of Chonburi, Rayong, Songkhla and Chiangmai for Thailand
(1995-1996); Jakarta, Bandung and Surabaya for Indonesia (1993); Quijing,Guilin, Dalian, Wuhan, Beijing,
Huangshi,iangfan and Yichang for China (1991-1995); Metro Manila, Batangas, Olongapo and Baguio for
Philippines (1995); Vientiane and Khanthabouri for Lao PDR (1998) and Yangon for Myanmar (1993).

70%
2-17)
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1960
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66%

2.2d)

1990
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10

2-18

40%)

1

34%



120
Japan °

100 South
= Korea
%]
2
s
% 80 Ml
2 aysia
s China
o 60
E
% Pakistan and India
=2 40
Ll ®
]
= Bangladesh
8 20
5 O 2 _
a / R® = 0.9847

0 L !
0 5000 10000 15000 20000 25000
Per capita GDP 1995 (PPP$)

18: GDP

: UNDP, 1998; World Bank, 1999; MacFarlane, 1998 and Data from Ministry of Public
Health and Welfare of Japan and Relevant Government Departments of Korea and China.
: Japan (1995) and South Korea (1995).

Kuada Lumpur for Malaysia (1994); China 1995, Lahore
for Pakistan (1985); Madras for India (1995) and Dhaka for Bangladesh (1995).

ASEAN
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(i)

21
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(i)

1980
NGO

1960 1970 1970
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1960

1990

1990
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The Philippine
Council for Sustainable Development

the Citizens Committee for a Green Seoul
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(iii)

NGO

NGO
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(iv)
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3.1

100

(DPSER
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)

UEI



1960

UE

PFI(

BOT

(Bai and Imura, 2001)
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b)

3.2
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4.1

IGES

DPSER

UE
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IGES

UEI



UE

UE
UE

IGES
2000 9 ESCAP/MCED IGES
ESCAP
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ESCAP

ESCAP

ESCAP

ESCAP

ESCAP

IGES
IGES(
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4.2

4.3
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IGES

1998



4.4

4.5

IGES
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