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Abstract

From the early 1970s to the mid-1980s, air-pollution in Japan, in particular SOz concentration, was
remarkably improved. Thisis resulted from responses to growing civil protests: governmenta regulation
policy, on the one hand, and innovation of abating technology and energy efficiency, on the other hand.
In Southeast Asian large cities, air-pollution is in better situation, despite their rapid economic growth,
than their Japanese counterpart as of the early 1970s. This is because their governments and firms took
earlier initiatives, learning from experiencein developed countries.

Key words: Economic Development, Air-Pollution, Environmental Kuznets Curve, East Asia,

Advantage of Latecomer

1970 80
SO2

SO2

1 AGS



1970

OECD O’Connor(1999)
3
Gerschenkron(1962) borrowed
technology
4
2 ADB(1997) P.211, ©d))
3 Grossman(1995) (1998)

4 Gershenkron (1962), ch.1



EKC

EKC

World Bank (1992) SPM
, SO; Shafik(1994) Selden and
Song(1994), Grossman and Kruger (1995), Grossman (1995), Panayotou(1995)

EKC
1) 2) 3)
6
SO2 (1996 ) (1
) 0.002ppm (8 9 ) 0.008ppm 4
NOx (1 ) 0.005ppm (7 ) 19 0.093ppm

5 Stern, Common and Barbier (1996), Ekins(1997)
Environment and Development Economics, Vol.2, 1997  Ecological Econoimcs, Vol.
25-2, 1998 EKC
6 Selden and Song (1994)  fixed-effects  random-effects
Vincent(1997) Wu(1998)

7 Baden Pusat Statistic, Environmental Statistics of Indonesia 1998



1 GDP

SOz COq

8 Shafik(1994)  Grossman and Krueger (1995)
Selden and Song (1994)
Panayatou(1995)

8 Kaufmann et al (1998), p. 210
9 Kaufmann et al (1998), pp. 218-9 Selden and Song(1994)



SO: TSP (total suspended particulates) NOs GDP
TSP
1972 10 SPM
PM10
TSP PM10
TSP
TSP SPM
World Bank,World Development Indicators 1999 1995
US
Y. Y, P,
Y/w/) = =
E"  Eis P,
Y GDP( )y GDP 1995
E” 1 P 199% t
J US
GDP 1970
1970 90
SOq 1970 1988 126y g/ms3
30u 1 GDP 3200 15300



1988

NO: 1970 80
/m3
1974 80
SOz NO: SPM
SOq
SOq
1995 96
TSP
1974
TSP
3
NO2
11 10

0.044ppm 90y /m3

1971 36 77 891

60y /m3 100y  /m3 75U
100y /m3
10SPM 1970
82y /m? 40y /m?
1970
]
SOq NO
SO2
2 3
NOx TSP
NOx
TSP
TSP
TSP
3 12
10 10
NO2 1971
77 0.019ppm(39u  /m?
SO2
11 2000 11 10

12 Malaysian Environmental Quality Report 1993, p.9



TSP  NOx

TSP
1970
90
IS (GDP )
1000 MV EF
GDP UP 100
IS MV UP
EF EKC
Y GDP ppp

P a bY ¢ 2+ EF IS fMV gUP -

p IS

IS UP
SO: NO: SPM

Y 1 2 EKC
2 SPM



SOz NOg 1 2

1980 SOq

Y 2 EKC

Panayatou(1995)
SOz Y 2
Shafik(1994) SO: SPM

Grossman and Kruger (1995)

1970 SO;
1960
( )

1967
1967 68 1969

70

1971
1964 ()
68



SO 1962
1968
NO
SO NO
1975
NO
NO 1976 78
3 1 14
1975
(1994) 1978
1973
13 (1994) (1983)
(1994)
14 (2000)
15 1973 NO:
78 0.04 0.06ppm
(1994)

SO2

CO HC
NO

68
76

1974

1970

13

1970

1973
73

NO

77

1987

1973

81

10
2000
78

1994

0.02ppm

15

75



SO2

1970 16
SO 1)
1970
1980 SO
3

16 (1994)

17 (1994)

18 2

LNG

SO2

2)

18

p.-128

3 4)

1960

17

1970

10



19

LNG

LNG
NOx SO
NOx
NOx
TSP
SO
SO2
EKC
1970 1992
SO2
EM a+bY+cY2 dEF+elS —  -----momooeee-
EM SOq
UP IS
19 2000 17

11



SOq 4 1
1970 1988 GDP 47%
41% 20 6% SO2
2 GDP 1995
40% 36% 43% 42% 211970
1970
36% 1980 30% 1995 1970
33% 28% 25%
24% 23% 1990
2
SO 1970
de Bruyn (1997) SO2
SOq

SO2

20 9

21 1-3

12



1975

(1998)

1975

SO2

SO2

23

22
23

(1995) p.259

1995
1975

SO2

1970

1970

SO2

95

1990

SO2

22

ODA

90

13



SO2

1970-80 1980
SO
24
1970
SO2
SO
70% 81% 1993
97 25
CcO HC SO NO
PM COsq Pb
EU EURO1 CO HC
NOx 1973
CcO 1986
1997 1990
1985 1998 8
1995
11%
24 Vincent(1997), p.421
25 Soekmadi(2001) (2000) p.11

14



26

NOx

SPM
SO
SO2
1999 SO 46% 31%
23% 27 SO: 3
TSP
NOx
1970
1964
1972
1978 1972
1974 1975
1970 71
1971
1976 1977 28
1980 90
( )
ASEAN 1980 90
29
(
) EU(
)
26Ishak(2001) (1999) p.9
27Quan(2001)
28 (2000)
29 (2000) p.103

15



(2000) NGO

NGO

30

NGO

1980

1985

31

JICA

ASEAN 32

30 Anti-Air Pollution and Environmental Protection Foundation
3 8

31 2000 5 26 (1995) pp.191-3
32 Ministry of the Environment, Singapore, 1999 Pollution Control Report, p.30

2001

16



ODA
ODA

33

1980

Suri and Chapman (1998)

3 SO2

1970 80
SO2

SO2

33 Repetto 1995  Grossman and Krueger (1995)

17



ODA
SOz CO2

34

CO2

COsq

34 Suri and Chapman (1998), p.199

CO2

CO2

18



1 1995

SO. NO: TSP
t t
-9.69  (-0.65) -341  (0.33) -14.80
Y 3.37  (1.01) 1.77 (0.76) 5.04
Y -0.21  (1.16) -0.11 (-0.82) -0.32
42 38 42
R? 0.23 0.53E-0.2 0.49
World Bank, World Development Indicators, CD-ROM
*10% **504
2 1980  SO:
t t
-40.68 2.29)" -39.57 (-4.30)"
Y 9.58 (2.100" 8.97 (3.95)™
Y2 -0.52 ¢1.84) -0.46 (-3.34)™"
EF -0.40 (-0.62)
IS - 0.04 ¢1.15)
MV 0.32 (-0.58)
UP 0.02 (1.19)
23 49
R? 0.77 0.71
(1
t t
-1505.7 (-1.44) -39.74 (-2.42)" -34.73
Y 313.56 (1.44)" 9.01 211" 8.55
Y2 -16.28 (-144)" -0.46 1.69)" -0.45
17 32 28
R? 0.56E-2 0.66 0.65

(-1.40)
(2.09)**
(-2.37)*

2)
(-2.37)"

(2.08)"
(-1.69)"

19



World Bank, World Development Indicators, CD-ROM SO2
ASL and Associates, Global Sulfur Emissions Database, http://www.asl-associates.
com/sulfur.htm
n 1 GDP 2
o)) *10% 5% %1%

20



EF

IS

Y2

EF

IS

SOs 1970 1992
-19.10 15.85 -21.58 -32.04 -108.41
(-0.44) (0.51) (-1.49) -1.80)" (-2.41)"
3.76 -7.44 3.60 5.72 23.97
(0.40) (-1.07) (1.03) (1.37) (2.36)
-0.20 0.64 -0.18 -0.28 -1.35
(-0.39) (1.22) (0.86) (-1.14) (-2.39)"
-1.76 -0.29 -0.79 -0.39 -0.59
(-4.87)"" (-0.68) (-1.67) (-1.06) (-1.05)
-1.81 1.06 2.22 0.05 2.63
(-1.45) (1.36) (1.19) (1.66) (1.29)
21 18 20 19 18
0.86 0.94 0.95 0.92 0.22
9.94 -17.91 -184.09 181.75 -41.97
(0.20) (-0.65) (-2.90)" (0.32) (-5.44)""
-5.89 2.63 42.72 -51.66 8.45
(-0.47) (0.33) .79 (- 0.34) (4.35)™"
0.52 -0.15 -2.60 3.44 -0.42
(0.66) (-0.26) (-2.71)" (0.33) (-3.60)""
-0.84 -0.86 1.07 1.92 -2.36
(1.29) (-1.10) (227" (2.23)™ (-11.12)™
-1.00 425 6.12 13.67 0.21
(-0.20) (237" (2.06)" (1.32) (1.05)
18 18 18 18 168
0.90 0.90 (0.57) 0.36 0.68
SOz ADB, Key Indicators of Developing Asian and

Pacific Countries IEA/OECD, Energy Balances of OECD Countries, Energy

Statistics and Balances of Non-OECD Countries,

*10% **5%

21



ADB, Key Indicators of Developing Asian and Pacific Countrie s, IEA/OECD, Energy Balances of OECD Countries,Energy Statistics and Balances of Non-OECD Countries,

2

GDP
1970
36
nax*
20.9
n.a.
9.3
16
22.6
n.a.
204

(%)

1975
30.2
46>
26
30.9
8.9
18
24.9
16.4
241

1975
4.00
118
4.35
4.55
3.85
4.55
5.00
5.26
417

80
29.2
48.9*
29.7
36
11.6
21.5
25.7
19.6
29.1

80
4.55
1.30
3.57
417
417
5.26
5.56
5.56
4.35

SO,

90
28.2
37*
28.8
33.3
20.7
27.2
24.8
26.9
27.2

GDP

90
5.26
213
3.85
5.00
4.76
5.88
4.76
4.76
3.85

95
24.9
42.3*
29.4
28.1
241
28.2
23
33.1
25

95
5.00
3.03
3.45
5.26
4.35
5.88
4.35
4.35
3.70

1975
2.9
0.53
0.67
0.94
0.33
044
0.4
0.61
2.04

1975
174
7.1
6.5
6
05
12
5
19
61.4

80
297
0.6
1.08
1.58
0.4
0.49
0.44
0.81
2.65
SO,
80
171
8.5
10.1
122
08
17
59
31
86

90
3.55
0.75
213
2.36
0.55
0.78
0.45
1.23
494

90
12.8
125
135
153

11
4.3
51
31
70.6

95
3.96
0.88
3.29
3.06
0.61
1.09
0.49
1.86
7.19

22



1973
8.0 73.2
61.5 157
91 82.3
6.9 76.7
- 55.8
35 69.5
0.1 85.7
- 76.6
- 100.0

14.4
22.8

8.7
16.4
442
27.0
14.2
234

456,387
166,800
14,825
20,735
3,624
6,971
13,186
4,783
3,719

1996

18.2
75.8
352
421
24.3
20.0
13.2

3.7

210

53
185
214
17.7
29.3
49.6
32.0
78.7

GW

20.2
0.2
121
42
423
420
0.1
54.2
18.7

30.2

13
33.1
26.1

8.1
17.4
11
6.2
12.2
8.4
193
10.1

OECD, Energy Balances of Non-OECD Countries,|IEA, Energy Balances of OECD Countries

1,000,436
1,080,018
223,598
144,930
66,706
87,467
36,663
51,382
24,100

23



CO HC+NO
2.2g/km  0.5g/km 1999 1
2.72g/km 0.97g/km 2000 1

2.2g/km  0.5g/km 2000 1
(1973 )

CO 26.0g/km HC 3.8g/km NOx 3.0g/km,
HC+NOx 6.8g/km

1975
CcO 2.7g/lkm HC  0.39g/km NOx 1.60g/km
HC+NOx 1.99g/km
CO HC+NOx
1.0g/km 0.7g/km 1999 1
2.72g/km 0.97g/km 2000 1
2.72g/km 0.97g/km 2000 1
(1986 )

CO 2.7g/km HC 0.62g/km NOx  0.98g/km,
HC+NOx  1.6g/km

(2000)

24



TSP 1992 453 30.6 2.8 133 8.0

S02 1992 47 67.0 28.3 - -
TSP 1990 351 33.2 20.7 10.8
NOX 1990 73.3 3.9 - 22.8
S02 1992 26.5 62.6 - 10.9

World Bank, Urban Air Quality Management Strategy in Asia, Metro Manila Report
and Jakarta Report, 1997

1997 3



SO2(u  /m3)
140.0

S02

1970

120.0

100.0

80.0

1975

60.0

40.0

1980

200

0.0

30000
GDP per capita

26



NO2

NO2 u  /m3)
120
1995
1990
100 1975 R 1980 1\'\'/‘/'\}
{\ //\/ 1998 USA
80 . H 1985\ K i
m
60 = =
1970 v A 4o
B
p A
40 - F A ety
A
A G [ ]
NZ Sw A Sg
20 A
O 1 1 1 1 1
0 5000 10000 15000 20000 25000 30000

GDP per capita

27



TSP

30000

TSPy /md)
300
LT
- Th
200 L =
150
100 1974 W K
[ n ' B
l‘\,/\‘\ P oo au &5
5 A ey A D
T~ g A L 1998 A o
1980 NZ A Fi F
0 1 1 1 ASW 1 A 1
0 5000 10000 15000 20000 25000
GNP per capita
GDP IMF, International Financial
Statistics
SPM( ) 1972
SOz 1ppm 2860y g/m3N  NO:z 1ppm=2050u g/m3N
World Bank World Development Indicators 1999
1995 SO NO: Environmental Statistics of Indonesia
© Ph
M Th K Sg
(NZ) Au
(0:Y) D) P (Sw)
(CH) B) (Fi)
(UsA) (UK F
) (@

28



(1994)

(1995)
(1999)
(2000) (
(1998)
(1994)
(1994) -- NIEs
(1983) 30
(2000)
(2000) —
502
(1998)
(2000)

Asian Development Bank (1997), Emerging Asia: Changes and Challenges,
1998

29



de Bruyn, S. M. (1997),”Explaining the Environmental Kuznets Curve: Structural Change
and International Agreements in Reducing Sulphur Emissions,” Environment and

Development Economics, 2, pp.485-503.

Ekins, P. (1997), “The Kuznets Curve for the Environment and Economic Growth:

Examining the Evidence,” Environment and Planning, 29, 805-30.

Gerschenkron, A. (1962), Economic Backwardness in Historical Perspective, Harvard

University Press.

Grossman, G. M. (1995) “Pollution and Growth: What Do We Know?”, in I. Goldin and L. A.
Winters eds, The Economics of Sustainable Development, 19-46, Cambridge: Cambridge

Universiy Press.

Grossman, G. M. and A. B. Krueger (1995), “Economic Growth and the Environment,”

Quarterly Journal of Economics, 110-2.

Ishak, Aminuddin (2001), “Urban Air Quality Management: Motor Vehicle Emission
Control n Malaysia,” Paper presented at the Workshop, “Fighting Urban Air Pollution:
From Plan to Action,” February 12-14.

Kaufmann, R. K., B. Davidsdottir, S. Garnham, and P. Paully (1998), “The Determinants of
Atmospheric SO Concentrations: Reconsidering the Environmental Kuznets Curve,”

Ecological Economics, 25, 209-20.

O’Connor, D. (1994), Managing the Environment with Rapid Industrialization: Lessons
from the East Asian Experience, Paris: OECD
1996

Panayotou, T.(1995), “Environmental Degradation at Different States of Economic
Development,” I. Ahmed and J. A. Doeleman eds., Beyond Rio, The Environmental Crisis

and Sustainable Livelihoods in the Third World, Macmillan Press, 13-36.

Quan, Zhang (2001), “Status Quo of Air Pollution Control and Counter-measures in
Shanghai,” Paper presented at the Workshop, “Fighting Urban Air Pollution: From Plan to

30



Action,” February 12-14.

Repetto, R. (1995), “Trade and Sustainable Development,” in M.G. Quibria ed., Critical

Issues in Asian Development, Oxford University Press and Asian Development Bank.

Selden, T.M. and D. Song (1994), “Environmental Quality and Development: Is There a
Kuznets Curve for Air Pollution Emissions?”, Journal of Environmental Economics and

Management, 27, 147-162.

Shafik, N. (1994), “Economic Development and Environmental Quality: An Econometric

Analysis,” Oxford Economic Papers, 46, 757-73.

Soekmadi, Ir. Budihardjo (2001), “Inspection and Maintenance (I & M) Program for Private
Car in DKJ Jakarda,” ” Paper presented at the Workshop, “Fighting Urban Air Pollution:
From Plan to Action,” February 12-14.

Stern, D. I, M. S. Common, and E. B. Barbier (1996), “Economic Growth and
Environmental Degradation: The Environmental Kuznets Curve and Sustainable

Development,” World Development, 24-7, 1151-60.

Suri, V. and d. Chapman (1998), “Economic Growth, Trade and Energy: Implications for the

Environmental Kuznets Curve,” Ecological Economics, 25, 195-205.

Vincent, J. R. (1977), “Testing for Environmental Kuznets Curves within a Developing

Country,” Environment and Development Economics, 2, 417-31.

World Bank (1992),World Development Report, Development and Environment

Wu, P. 1. (1998), “Economic Development and Environmental Quality: Evidence from

Taiwan,” Asian Economic Journal, 12-4, 395-412.

31



