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China’ s Environmental Load and Environmental Depressurization Analysis
WANG Qing, GU Xiaorwei, ZHENG Youryi
( Resources and Ecological Economics Research Center, Northeastern University, Shenyang 110004, China)

Abstract: Based on material flow accounting and related indicators, an indicator, domestic environmental load, is formulated to
measure the aggregate environmental pressure of a nation. Combining this indicator with the gross national product, an indicator for
environmental efficiency is derived. The domestic environmental load is then decomposed into the rebound effect caused by economic
growth and the depressurization effect induced by the efficiency increase. A case study was carried out for the Chinese economy to
investigate its domestic environmental load, environmental efficiency and the rebound and depressurization effects. Results show that
the environmental efficiency of the Chinese economy increased during the study period with an annual rate of 5. 6% . indicating that a
certain degree of depressurization was achieved. However, the rebound effect caused by economic growth was much greater than the
depressurization effect induced by the efficiency increase, resulting in a considerable increase in the domestic environmental load ( the

annual growth rate was 3.8%). The Chinese economy is characterized by high environmental pressure and it is hard to achieve

absolute depressurization.
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Fig. 1 Domestic environmental load and efficiency

of China for 1990~ 2002

PR E 1990~ 2002 4 (1) A% [B 2 553 8 4y 14 4T
KON 5 ek RO i, 5 RN 2 BTN, RSN
TR B 25 #1101 R, A R AR BRI BN Dy A A [
ISR AT 1) S B 4

B GDP 345 | (1 21 55 48 far 5 580 280, 76 F ¢
WAL A K, SPIBEAERS N 70 x 10% 7847, 12a S48
KT 850 x 10°t, GDP #4401 10* Jo17 5l A< [ A 85 4%
o7 P34 38 N2 1200, H 358 0% 4R w7 Ok 1 34 58 2K
Ao 9 H 2850 FE B9 9 3 PN B Bh K, AR BT 4y 3
ANFTBE: 1990~ 1993 4 i 20 1 5, 1994~ 1998



9 7

B 1919

—o— JTUHN —e— RS —a— RN

; /{,j’\

—— gt

TN IR N SN I Y NN MO N S
1990 1992 1994 996 1998 2000 2002
1991 1993 1995 1997 1999 2001

i

=20

B2 FE 1990~ 2002 F 4 E TR 3T AY 5 5% %0 R FR S R
Fig. 2 Rebound and depressurization effects of China’ s

domestic environmental load for 1990~ 2002

TRk RNV AE 0 2 T Al FL ik Bh K, 1999 ~
2002 ik BNV IR ARG . 12a W], 5t 20 N A A (5]
PRBE s V- 34 B 4E R AR 2 43 x 10%, JLIR 24 520
x 10%. ] WL, 76 B 4K L, 3 — IR 309 28 3 8 1K 1 s
25808 L 2880 R A v 1) O A 2 I K, 5 B B A B
FRYAERE R S5 184 .

IR E VAR 1994~ 1998 4E A 420r 0 H 4 iF
fEL( RIS RS &) | X T IX JLAFE A B ROR B
WK ERHBFECE 1), 1992 41 b [H 25k
PRATE, M 1992~ 1997 4 4R w4 WV 4 Wil fE BL 2 AT,
GDP (WA KR IA ST 1% A5 0 Podiig &
HBAT B A BRI $E 5, 1994~ 1998 4 (1) A
[ IREE 3407 5 GDP JL T AP, 285F K e Rt DA
K 11 08 9050 70 0 BRI ki S AR 1. (45 DG 11
A&, 2001 R [E LG A T OB S R K, BB
ORI G 0 BB B A, R AN R TS

MR LG IEAT B ROCR R FE ) LA, B4 5k
A A ] BRI 8 or 22 Y K 1) GDP 39K ik A 51z
Byt K s 0k e P 3 BT s, un S AR Iy s PR
BRI G T 52 IR AS [ B 358 28 A 116) 266 %) 9k 5, 3R 5
GDP 7E3X— I I {1 4F 35 389 < 6 W 428 il 7E 5. 6% LA

12000 —

10000 | —— BT GDP —»— LR GDP

‘§ 8000 -

2 |

= 6000

& 4000

© 2000
0 | | 1 1 1 1 1 1 | 1 1 |
1990 1992 1994 1996 1998 2000 2002

1991 1993 1995 1997 1999 2001

£

E3 HE 1990~ 2002 FAEFREHFEHK
# GDP $1iE#0 32 B GDP $hifk
Fig.3 China’s GDP profiles corresponding to O-TELD

increase and actual GDP growth rates for 1990~ 2002

T, SLBREB KRN 9. 65% . WFH AR, W
B GDP G RH EEAR Dy AFL, HSA BE S BLAX 1 3]
AN [ A5 25 A 110 £000] ik Ak, BT R AE 7] 1 () 4 1Y
KB RN ET 9. 65% , SEIL 3 £ 8L L # o

4 it

(1) TR EZHAE 1990~ 2002 42 i) (PRI
A b DA e ) B A, ST T R VR A 0 9k
L HIX I YT 28 B 189 K FR 5 T R) S AR5 L
HIGC AR, LT MK S 9 R0 03 4 iy F) 9
RN, 3 BB B Ay e B (R B R E 39 n.

(2) SIS BT (10 2600 i, D6 2K ) v
PRSI0, A LI v T B G I B
T2 5 104 R, A AN I PR R R R

(3) FRIF 205 (1 sk 19 1< I I (4 1992~ 1997
SEAT 2001 F LU (PG R0R 1 KA 2%, i W 3K (5]
225 M Ty ORI, 28 1D vy 189 4t LB R R
ST FEAIFREE I 7 1 n 29 A8 1. 2001 4 LS 19
NI 2803 G K A % R 35 A 5 W) A R Y K
i A B 18 20 5% He 0y o 56 4k 2k DL A i 19
.

2% 3Tk

[ 1] Marina Fischer Kowalski. Material Flow Accounting [ M |.
Vienna: Information Package, 1999,

| 2] European Communities. Material use in the European Union
1980-2000: Indicators and Analysis [ M]. Luxembourg: Office
for Official Publications of the European Communities, 2002.

[ 3] Adriaanse A, Bringezu 5, Hammond A, et al. Resource
flows — The material basis of industrial economies [ M |.
Washington DC: World Resources Institute, 1997,

| 4] Matthews E, Amann C, Bringezu S, et al. The Weight of
Nations —M aterial Outflows from Industrial Economies| M |].
Washington DC: World Resources Institute, 2000.

[ 5] Ambiental G. Total Material Requirement of the Basque
Country [ EB/OL]. http://www. ihobe. net/ publications/
descargal I-materiales capv. pdf, 2003.

| 6] Schandl H, Schulz N. Using Material Flow Accounting to
Operationalize the Concept of Societv” s M etabolism [ EB/ OL1.
A Preliminary MFA for the United Kingdom for the period of
1937-1997, http: //www. iser. essex. ac. uk/ pubs/ workpaps/
pdf/ 2000-03 1. pdf, 2000.

[ 7] Hammer M, Hubacek K. Material Flows and Economic
Development —Material Flow  Analysis of the Hungarian
I':l'()n{)]’]l}' | EB/OL | . }1I1|1: fwww. seri. at/ Data/ serif evenls/
quovadis/ Hammer-Hubacek-M FA-Hungary. pdf, 2002.

| 8] Isacsson A, Jonsson K, Linder I, et al. DMI and DMC for
Sweden 19871997 [ EB/OL]. http:// www. sch. sef statistik/
M1/ M 11202/ 2000102/ MIFT9905. pdf, 2000.



1920 2 5§

H

e 27 &

[9]

[ 10]

[12]

[13]

[ 14]

Bringezu S, Schutz H, Steger S, et al. International
Comparison of Resource Use and Its Relation to Economic
Growth[ J]. Ecological Economics, 2004, 51: 97~ 124,
Huttler W, Schandl H, Weisz H. Are Industrial Economies on
the Path of Dematerialization? Material Flow Accounts for
Austria 1960~ 1996: Indicators and International Comparison
[ A]. Paper Presented for the Third ConAccount meetings,
Amsterdam, 1998,

Canas A, Ferrao P, Conceicao P. A New Environmental
Kuznets Curve? Relationship Betw een Direct M aterial Input and
Income Per Capita: Evidence from Industrialized Countries [ J].
Ecological Economics, 2003, 46: 217~ 229,

Moll S, Reducing Societal Metabolism —A  Sustainable
Development Analysis [ A]. Paper Presented for the Conference
“Nature, Society and history”, Vienna, 1999.

Bartelmus P, Bringsu S, Moll S, Dematerialization,
Environmental Accounting and Resource Management [ A ].
Germany: Wuppertal Institute for Climate, Environment and
Energy, 2001.
Schutz H, Welfens M. Sustainable Development by
Dematerialization in Production and Consumption —Strategy for

the New Environmental Policy in Poland [ A]. Germany:

[ 15]

[16]

[17]

[ 18]

[19]

[20]

[21]

[22]

Wuppertal Institute for Climate, Environment and Energy,
2000.

Bartelmus P. Dematerialization and Capital Maintenance: Two
Sides of the Sustainability Coin | A].

Germany:  Wuppertal

Institute for Climate, Environment and Energy, 2002.

JEIR B, AT R, S BRI IR R RS S ). o
BERHE, 2005, 25(3): 315~ 319

JES B R BN 0 e ) i b R R R AR W D). SRR
ok K2, 2005,

EAF, T —, g, 55, ob [ BERT U T A b Ml Ak
[J]. WA, 2004, 27(1): 2~ 7.

T AT R, o R B A i BT
PRI, 2005, 27(5): 27~ 32.

T A BB DL TR BH: AR b KA,
2004.

W R L B K PR 2 L R P K L AR EBY
oL 1.
20020528/ 200205280087 htm.

FAEYE. o AR I LB S0 {206 R bR B TR NS B
[EB/OL]. http://news. sohu. com/30/ 95/ news147729530.

htlp: [lwww. chinawater. com. cn/others/ bzdt/ cl/

shtml.



