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Abstract: After describing the volume of industrial wastewater discharge, economic growth, economic space structure and industrial wastewater
discharge intensity, the non-residue complete decomposition model was applied to analyze the effects of three economically factors; which were
economic scale, discharge intensity and space structures on the changes of industrial wastewater discharge quantitatively from 1981 to 2006 in
China. Then industrial wastewater reduction effect was computed by use of H-P filter method. The main results could be summarized as
follows: (D The average annual growth of industrial wastewater discharge is 0.25 x 10° t, and the scale of economic development, the space
structure and the industrial wastewater discharge intensity have different contributions to the change, being 25.9 x 10° t, —25.5 x 10° t,
—0.16x 10° t respectively. @ Accumulative quantity of industrial wastewater discharge reduction is 641.8 x 10° t from 1981 to 2006 in
China. During this period> with the impact of macroeconomic policies, reduction gap has been fluctuating;s however, total reduction gap is a
positive number. It is to say that actual reduction volume is more than potential reduction one. (3 With the shift of time, potential reduction
efficiency tends to increase firstly and then decline. @ During 1982-1990 and 1997-2006, industry is high-pollution, while during 1991-1996,
industry is low-pollution correspondingly .
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Fig.1 Total volume of industrial wastewater discharge in China and proportion of three zones
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Table 1 Dynamic changes of industrial wastewater discharge intensity
X 45k 1981 1986 1991 1996 2001 2006
Al 1148 732 413 163 102 69
AR 906 569 327 130 86 60
Hh 1334 934 530 199 108 76
VI 1737 966 539 228 164 101
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Table 2 Dynamic changes of proportion of industrial output

in three zones/ %

X 35 1981 1986 1991 1996 2001 2006
AR 57.98  56.68  58.01 58.77  61.41 63.11
Hh 26.50 26.97 25.86 26.29 25.02 22.27
VG 15.52 16.35 16.13 14.95 13.57 14.62
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Table 3 Decomposition of changing effect for industrial

wastewater in major periods x 108/t

Ty AW Wy W, Ws
1981 ~ 2006 6.56 2008.44 —1944.08 -57.80
1981 ~ 1986 23.92 139.12 -117.37 2.17
1986 ~ 1991 -21.90 125.28 -145.21 -1.97
1991 ~ 1996  -29.77 200.51 -228.91 -1.38
1996 ~ 2001 -3.29 95.59 -95.71 -3.17

2001 ~ 2006 37.59 126.12 —88.95 0.43
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Fig.2  Decomposition of the changing effect for industrial wastewater

M T ARIRAR A G A, T 2 7K i e 1
T16.56 x 10° t, {H 28355 14 K50 2 7K HE T80 1 1 534
[VA2 008 x 10° t 4 2006 “F 1Mk & 7K HE TR 5 (1)
8.4 % s M HF B B A3 i AR T & vt
B BT SR 1R R 43 IR K HE T, ST R K HE
IR RN A 1944 x 108t B K HB IR AR T & 3F i K
STRBEI TR J7 5 11 25 30 b DX B A = A8 B 7K HE i
I Trp PR IR, HLAEHF S0 R AR 5 M X 28 5% o 4
[ LEE T 5 A B 2 o, DR 28 AR B S5 0 AR L
22U 1) 5 ) TR AR A A b B KR A —
AR AR AE S AFR 5 HE TS0 B R 2 A L, A AN B
2, AR HAE PSR 3% .

IS B) 7 5 A5 A T 5 8 55 38 K5 Tk B 7K ki
it 0 1 1v) 5%, 2 T SO ISR N ) EE R R AR
(AR AN 3B R 25.9 % 10° 1, 17 b & 7K HE T3
JEE R 28 5% 25 1) 45 ) 2 30, 49 00 1 A2 7K Ik o 14 o g A1
20 ) AR AL N B 2 A - 25.5 x 10° t
—0.16 x 10° t, 75l A 28 A48 4 7 A= (1) 2508 & A T
MV K HE TR0 AR A RN, 5 I — 58 TR s A A

1981 ~ 1987 1A, HLAN IR 7K HR 9 FEE RO 580K
FE— B FERE L) T R K HE R 3G I, 2 i T2
G A S 1Y I L S AR, A ) AR A 280

B 29.0 x 10° t(£E 3 AT B AP Br 2 5F 1 K
AN B3 A BH A2, 1987 ~ 1997 5 1997 ~ 2006 I Bt 4F
(AR08 S 23 304 27.9 % 10° ¢ FH 21.2 x 10° 15
XF K HETBCR A A A B8 K%, HL 28 % 24 ) 45 44 3%
N 22 BT AR 3R I A 1E 17 9K B 35N, 45 R 5 BUX — B
BT K Hl s H B — 5 (R B Kb

1987 ~ 1997 4[], & Gr K W e 2%, 3L 2
1992 AF LU, 28 % 19 K 2800 475 82 B AR, T 4% ) 45 44
RN AR B 22 Ik A7 1) KB, T 3 ) 2 5 R AL
N2 I B 2 T Ay s 9 e 50 e R 30 A B B
O NI RAEREE Sy S IR A oo TR R A G B S K (W)
—36.4 % 10° t, 5 R0 4 6 B 3 K T2 1 B BEI
23.6x 10° t 155 3 BB 14.7 x 10° 0, P& IL[RIHR
TH T Z 5K R 16 R /K HE T (1 39 8 0N, % b
SN B JIN ) 65 L2 BN B P UG8 A Ay Mk R /K
e D

1997 ~ 2006 “:1A], 248 5 S KRN A /g E T IF:
R TARE  FF HLEEUF 10 2% [R) 25 F4 RN, 28 0 4 A X 3%
SER ) A7 ) RSy, AH E 3 B A R 7K HE TR 1 BRI
FEBA L PR 3 (3 A B B B A 7 (R T Ml B 7K e g
PIER BR300 9% 14.9% 6.8% ), 5 L 3L
I (R EIE I AE 3 ANB B 599, BRIk, 3X — I 3 T
MV R K HE TS AR AR IR A PR K
2.3 MR KURHESCR 5 by

W 2.2 WU A R R AR B AR R A &
PHER A X ) LA 2 rh [E 1982 ~ 2006 4F 11 Tk %
AR UHE L 30 JegscHE . [ 1981 4 LAk, H [ [y 4
Tl 7K sk HE = 38 KT 0, KB 4 A 4 ek HE R AR
10 x 10° ~50 x 10° t Z ], 25 a FLI/D>HETH 641.8 x
10% to AH ST BA 1) Tl R K HE I 1R 11.39% 3K Ui
B ERAR B B M R /K HE TSGR AR B I R A T
e, ABTE Tl PRI A e o R ok b R 7K ¥ G 1) 4
L 2B A3

TRHEE X 108t

I !
1982 1986 1990 1994 1998 2002 2006
Fir

B3 1982~ 2006 & E T FKEHE
Fig.3 Reduction volume of industrial wastewater in

China form 1982 to 2006
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of industrial wastewater in China from 1982 to 2006

KR N v G A, F AR Y B 200 KT 98 A ok
o, TR A YR R A o EARL A [ R KO
Hed AR R U By, s bR AL LA S 2R AE 25 BORE
FERIAR 5 R HE 0,546, 7 W] 25 A4 R 7K oHF Bk 1
R P, AR RAR W] LA S 3 AN B 1982 ~
1990 -+ 1991 ~ 1996 4+ 1997 ~ 2006 4F.

1982 ~ 1990 4 8] 2 £ A 43 9 HF k- 11/ T 0, 4F
ICHEER 1 - 2.92 % 10° 1, 5 B Ja HE 50 R T 3 A
B, PR EO IR 4S54 : @ 25 PR K | b
SR R 2 7K HE TBCRE 82 v e 200 I R 9B (1
AN ik, 8 5 19 T 1R 540 HE ) A 2 A Y A 06
I @ AN BN X I T g R O T
Z M1, KA SR, 1 T 3R 28 5 1) P &
ERR N A% b A L U N E A L
TNl WAk £F L g7 23 2 e L B o 2%, ANUARF T
15 QSR RO RN T R KGR s © R
PG X — I S PR n) R 3 ] oA ™ 2, o A2
] 2 AN AN FE B T A B OR AP B2 21 N AT 1)
B 1991 ~ 1997 4F 8] 22 A JscHkE 6k 1K T 0, 4F
PIUAHEER 11 9.20 x 10° t, SE B ekl & vy T BRARE L IX
— I 39 B K i SR D i e S R R 4 ISR 2 ek
SR A AR 32 L U R T B A I Y 4 i AL
R, BAERL BN G B Bk M 2 R 4 K e B
JE AL Tl AT €04 8 ¥R I 25 v Y i T 7 b 1) i
PR XS 1998 4F LUJE Ll & /K ek HE 38 1 7 4% K Tk
77, U 1998 ~ 2006 4 [A) 4 35 9 FF k13X 21 - 5.20
x 10° t.

3 itig

(1) ABFFALAER 8] 737 41 5% A 1 1981 ~ 2006
SNV R K HE I Sh A AR AL BEAT DR 2820155 0 HE SO
3T, WAL BENS 23 % 3 Kb X P 38 b 5 K HE Tl



712 7N 58

B 30 %

1B AR RCREAT 73 M IR 3 KX
A R DA S, ) A8 T B HE R It (e
DI A R 2 5 I (e K

(2) MBEARTS QDRI A0 B 40 35F i) 25 78
FERE AR b X 9D ¥ K HE R AT BRI R 3G, fH2
I [0 DX 20 5 22 B L 2R 50O, il /I DX sl 2 5 72
S Ay e DX s BB 1) 2 43 ] o IR A S T A
BT~ B R IR F A EIE P
EAF R 1 ) AL

(3) AT RE SRR 12 S B gl 2 14
FRAFE I, 2 v 1] 24 i 22 5% R Be AN B AR K1 1 1
PRHEVEE 7, o USRI RE AT IS T 3 A RO [ s 5
T DX T A1 S5 B i DUHEAT XS EL I AT LA 21 [
TR K fe KR ) R i TP R K S
BRI I7 ) B 22 B, 3K — 98 ) R S 30 W) 9 e
K]

4 it

(1) LUK 2 S BTN KR i =
BRI B, A R R AR A RN BB R 25.9 x 10° t, 11 Tl
J5 A T3S i AR £ 35 7% i) 4 ) 2 I A 0 1 1 7K HE Tl
SN R 2%, 45 1R) AR Ak SN S8 AE o i k- 255
x 10° ¢ Al — 0.16 x 10 t. 75 i A1 32 A8 4k 7= A 1 20
B IO T R 7K HE T8 A A S 8, 5 I — e ) )

(2) H 20t 80 FFEARLLAK, v [ I 4 Tl 7K
IR KT 0, 26 4F 18] HE 0D HE 641.8 x 10° t,
AT A T R K HE BSOS R 11.3% . Tk PR
R R A ORE T 2 7K 5 e 4 I8 2 RO AL
MR I T R K HE AR 5 5 9 R 25 DA 5%,
IR A G T N 30 R K HE T B R R, I
Z WA ETHES

(3) iz H H-P JEB 73 H1 vE 5045 1) 1982 ~ 2006
AP TA) W B2 7K A 9 e AR A #1993 4 LA
Ko BRI A SE BRIk R 2 AT R K B, (H R A&
L T BRI s delcHEER 1 os BARAT I 2 A A Tk ok
FEIN N vy G Y, A S B gakcFE £ v TGRS ) 12,53
x 10 t, ST 5 B I B /K U e S AL

C4) AR Dol Hl e 10 o 55 45 R, &5 45 [R) I 39 Tl
PR HR BN 22 3, Be[EAE 1982 ~ 1990 4F J& 1997 ~
2006 “F TV R 35 4, 1991 ~ 1996 44
UAARYS G2, 35X 55 3 [ B 51247 1) 2 WL 40 0 LS
VLB
S %3
[ 1] Grossman G M, Krueger A B. Economic Growth and the Environment

[J]. Q J Econ, 1995, 110(2):353-377.

[2] DindaS. Environmental Kuznets Curve Hypothesis: A Survey [J].
Ecol Econs 2004, 49(4):431-455.

[ 3] TLopezRidaura S, Masera O, Astier M. Evaluating the sustainability
of complex socio-environmental systems[ J1. Fcol Tndic, 2002, 2
(1):135-148.

[ 4] Munda G. “Measuring Sustainability””: A Multi-Criterion Framework
[J]. Environ Dev Sustain, 2005, 7(1): 117-134.

[ 5] Lieb C M. The Environmental Kuzets Curve and Flow versus Stock
Pollution: The Neglect of Future Damages[ J1. Environ Resour Econ,
2004, 29(4):483-506.

[6] De Bruyn S M. Explaining the environmental Kumets curve:
structural change and international agreements in reducing sulphur
emissions[ J]. Environ Dev Econ, 2001, 2(4):485-503.

[ 7] Pasche M. Technical progress; structural change, and the
environmental Kuznets curve[ J1. Ecol Econ, 2002, 42(3):381-
389.

[ 8] Stem D I. Explaining changes in global sulfur emissions: an
econometric decomposition approachlJ1. Ecol Econ, 2002, 42(2):
201-220.

[ 9] Kaufmann R K, Davidsdottir B, Garnham S, et al . The determinants
of atmospheric SO, concentrations J1. Ecol Econ, 1998, 25(2):
209-220.

[10] Hamilton C; Turton H. Determinants of emissions growth in OECD
countries| J1. Energ Policy, 2002, 30(1):63-71.

1] &K%, G, KUK EREERIT]. W2 B,
2006, (8):3-17.

L12] E&ERE, WEME, FI7, & AU 2% 5 2 BB i %
AELY ], AR« B A, 2007, 17(2): 40-47

[13] 325, Mdl. L3y 3R 88 22 0F 3R 4 ok e R 1) 20 0 A
[7]. HuERBESL, 2002, 21C1):97-106.

[14] SunJ W. Changes in energy consumption and energy intensity: a
complete decomposition modell J1. Energ Econ, 1998, 20(1): 85-
100.

[15] Soytas U, Sari R. Energy consumption and GDP: causality
relationship in G-7 countries and emerging markets[ J]. Energ Econ,

2003, 25(1):33-37.





