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Abstract: To investigate the calculating method of eco-efficiency, a calculation formula, which combined with emergy
analysis and material flow analysis, was established and then it was applied to Jilin Province. The main results could be
summarized as follows: (D In the past 17 years, eco-efficiency has increased by 2.9 times. (2 The improvement of eco-
efficiency makes environmental pressure decrease by 205.62% and its average contribution to economic growth is 63.7%.
@ Population growth is not the main cause for increasing environmental pressure. The influence of material input on
environmental pressure is more obvious than that of waste discharge, but its decoupling index is lower. (@) After 2000, with
the slow increase of eco-efficiency, its inhibitory effect on environmental pressure and promoting effect on economic growth
are both decreasing. Furthermore, the decoupling indexes of most indicators are shrinking. The unsustainable factors are
enhancing in Jilin Province. The result could be helpful to deepen the calculating method of eco-efficiency in theory and
reflect the limitation of environmental policy in practice. Also, the result could benefit the sustainable development of Jilin

Province to some extent.
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Fig.1 Dynamic change of EMV and EMO in Jilin Province

KA 2L REME- 52 A E5 DMI A1 DPO HdRACA (1) BT 452 5 oy A SRR L% (& 3) o 16a
(], B A AR 160EM ¥ /t JE KB 47TIEM ¥ /t, 325 2.9 ff o MSRIRILEBE (FFEBEK 6. 98% ) 47 /
HOMfE, FHAATE 1990 ~2010 45 20a AT LASCEL“4 AR ar " (PRt Bl 3. 8 A %¥idr) o (HRNIX
BE, HENEPEIH 4 BB 5 4 B A A B O\ RABAE AN T BRI AE RO SRS R el ) A
PR ZE 500 32T R R L, 75 AR 2010 AR3REE IR AR (EA BRI/ 2l 1990 4R iy — T 23 il 2. 07 £, R
FERAE N RATAL I BEIE- 53 T A B KB 1990 4R19 7. 93 1, PIE SRS AR M R SE B3, 8 M ™ .
R AT L, AR A SRR R, BAALE BT X PR R R 7E T R, (B3R R I A 7E B 4E BT,
I P R IR B BRBE JE 2R R R R B o

http ://www. ecologica. cn



6242

Bt
i
b

29 &

2.2

AR SRS

18 FAOM o drik SRR, T LUK PRSI 77 (28 A 0 D 21 R 1 (9 324, DA S 5 28 IR 1 Xof 3158 1 77 )

SURREREE

ARHOSL (ENP, , RN AZS

AICH K AT 1 AR B il D 22 B AURSORE (ENP, , R B BE{E- 5% T B 93 1<) g
BERHRR) Z (& 4) A

A
(1) 5254k Total changes
(2) AR M. Technology effect
500 — (3) HUBLRL R, Scale effect
EEE,
=] EEE
400 - E C I
- R ENPL—————— A
> i 3
E 300 | ) M EEE,
<) =y
& ENP, |- — — & = ———
m y=-0.3972x2 +29.068x + 107.48 2)
200 I- = 0.983 N c
|
100 1 | 1 | | | | )
1990 1994 1998 2002 2006 0 ECVy ECV,
R4y Year ZVFME ECV
B3 ARG AR AN B4 BRSEH T IR St
Fig.3 Dynamic change of EEF in Jilin Province Fig.4 Effect decomposition of environmental pressure
ENP, =ENP, + ENP, =W, (1 +0.5E,) +E,(1 +0.5W,) (2)
# # ,ENP, = ENP,/ENP, - 1,W, =ECV,/ECV, - 1,E, = EEF,/EEF, -1,
1 (2) K ENATHE H 1990 ~2006 4L FFHE K 5 A SRR R B E B TEE (R 1) .
*1 FREENEUNSBER
Table 1 Decomposition result of environmental pressure ( % )
4 PR SRR FUBR, TR BB TR
Year Growth rate of ENP Contribution of scale effect Contribution of technology effect
1990 ~2006 78. 66 284.28 -205.62
1990 ~ 1995 7.61 55.05 -47.44
1995 ~2000 1.26 49.32 -48.06
2000 ~2006 63.96 87.85 -23.89
1990 ~ 1992 1.83 18.43 -16.60
1992 ~1994 6.32 25.16 -18.85
1994 ~1996 2.14 22.00 -19.86
1996 ~ 1998 -5.17 17.27 -22.43
1998 ~2000 3.91 17.30 -13.39
2000 ~2002 9.38 20.00 -10.62
2002 ~2004 19.66 23.97 -4.31
2004 ~2006 25.27 29.35 -4.08
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B AT SRR IR S X ST K M STk RN
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FIFH(4) AL A AR RV K B T K2 G
ﬁ( %:3 2) EI A E‘ |':I:'l , 1990 ~ 2006 ﬁ: IETJ %M%\ ﬁﬁ{ﬁ-ﬁf Table 2 Contributions of eco-efficiency to economic growth in Jilin
MPMEFEIIE KA 10.9% , Hp AEBHREFEIE Province (%)
MBS K B TTBk S 63. 70% , 23K 53 /) AEDy BRI R AEAOR TR

F TR TR RS , BV I A KR B2 K S 199:?“’;006 G"’“‘;z’j‘*g‘;f G C"““’"’“‘;‘;“ o of ERF
BRI, MBEZ R R 15 e M R EHE, 2% & 1090 - 1995 66.95 85,06
JE R BRI B & - 1990 4E DA , 75 bR Bk A T 1995 ~2000 60.48 97.23
HITH R BRI K 4.87% F1 5. 74% , B /N T H B3 2000 ~2006 95.58 25.21
IR, MBI 3 iE W] 5 2] 8. 88% , i 1990 ~ 1992 19.94 89.18
BT ARCRIR R Tl SO, M T E kst o .
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RN R 4.61% F1 3. 11% . EBCRNIES 1096 - 1908 10,24 13376
XTJ':J:E’E%H Ebﬁ%iﬁﬁﬁ \Tﬁﬁg}:ﬁiﬁgﬁﬁﬁﬁ%ﬁg 1998 ~2000 18.43 75.84
FIVER . BRIV SEA MR EUR , TE 24t &3 2000 ~2002 21.01 50.61
BBl N SEAT T B sHE, T B IR A R BOR B R 2002 ~2004 4.4 16.33
W HERC , 5 e 7 R R FIBCR , BRI R % , A TBL 2004 ~2000 2.8 2.3
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DI =1 - EEF,/EEF, (6)
Bi: i 5 2 —RAEDMEBND TR, EBBENREREFTEK SRR LABANTE
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3.2 iRl

H1(5) B(6) Tt 546 B REFIWT =75 A2 Ak
LB BLER , XS TARX Bt 6/ SR 40 5 2 Xt i 689/ R AR T
BENAGE S 5T E S B2 i, Hi
FESLANE 5 BT AR B 6 5 B AR AR R, X 7 bk
ZPFRBEGHEE T WL 5 AR R AT
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155 % /7 Environment press

X) o TAHELTT S BFRFLERER, A AW T KT 0 ;;:4(%@ e
%%Eﬁ *g‘fﬁﬂ% ’ EI] 2};?}."—3%%%@2% E‘J‘%m%’ﬂz | 1:d %) Tighiiecoupling; 11 : 38 Ji 44 Strong decoulping;

gi’g% , ﬁ%gﬂﬂf%ﬁﬁ@ﬁﬁ :’J%Z‘{}FU B/,J)Htlj&( lg 11T: 55 i Wwak decoupling; IV 45k #: & %) Expansionary re-link

V35 4 Strong re-link; VI: 5§95 #J Weak re-link

SHVK).
HAE L BRI T SRR AR R, (H BIS B S A
ﬂjﬁ'}'%“ HH Téé;ﬁﬁlg‘%_lﬁﬂ:j;ﬁk—tjj E{Jﬂiﬁ%ﬁﬁﬂﬁz,ﬁ% , Fig. 5 Concept model of decoupling and re-link
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3.3 HEMEIGIE I SETH KBS T
3.3.1 it SR HAREAM;

1990 ~2006 4FJ&] , T A AR AR K BB E- 1R T ER AR A B B BRI R TF  ARIEE 5 R
I, 16a REMEBA ZEEMPANEH, WA HBURAMER . HE 1991 ~ 199319961999 ~2006 4
X 12a filff) DMI 5 DPO G BHRFEe K, IAA BT & B 53R J1 A TR B AR, BT S Ap TID X5 HoR4F
IR 7 HBL/IME TR AT S b I IKSRBUAAIR S o

553 DL B BRAR 14 ) B 3 B A MBSO BRSSO, AL 3 (R R 4 2R 1990 4R AR, 75 Ak R M o
B FT5 5 R R IR AR & O 1b GE AR B ATV A B RE B P BT o LU W T W, T R 1 L IR
B =7 b A R I EL RIS e ARIHFE AT ML B 25 B 8 , (RIS S A N BOR S5 At i 3L T WL A T . i
51, B T G B2 5835 , B AL X SR i R QR IR 5 1 FIAR LUNSE , (R i BUR £ 633 Rl X
W FRESFITEL ET B, AR E T BTSRRI R R o HR, MR A SRR 4R i iR
T AT A RX IR T (R BB , 1 A% T 3R 775 8 B3 A X A B R EL B T A A . 3
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REHEMNE SR AT R R HE IR — D EETFE .

1994 ~ 1995 4 J¢ 1997 ~ 1998 455X 4 5@ 54 4 (0 BR80T B R 5 = B R & B KR J A VI
Ko 1992 FFF 4 K LB I FAE SR B Bl JG SR I T BT 5 BB U B 5 WA 45 BOR , 78X 22 B A I 9 )
I M T R BERE R TS R AT AL & R 5 T 1997 4F i BLAK L Y & Bl A LR (.45 75 R4 78 A B9 2 [ 2 5 PRI
FRARA BB S RAIRE , S50 B 1997 ~ 1998 AE3RIEIE ) T I E 2R
3.3.2 BT AR SRR

BT HEBRRIR AT BETTHE KSR KRR, HREE I Z A RIS I H R KR,
FEAN R 32 BE R SR B M R B BERT Z BN IR TR AN R o it , A SO DT BRI5E F 7 SR YR A~ £ B
R AR SRR MR RN 3 PR 3 AP BRI A & o B RIEBARACA (5) S AT1R B A $8 1 14 2% FO
PSR, EE BTSRRI BA TR BULER 4.

R3 BAIMERERREEX

Table 3 Indicator system and their implication for decoupling analysis

35%% Indicators

HHE /A Calculation formula

£ X Meaning

L3RR J1/ e I IR T/ BRI S T LIS T IFR IR T3 K

Environmental pressure/ economic growth ~ ENP/EMV Environmental pressure growth drived by economic growth
RN VI ZONEE: 5 S PEEE 1/ N5 UNEE: 33 e U7 AR RS

Environmental pressure/population growth ~ ENP/total population environmental pressure growth drived by population growth
Ly N/ 25 A/ BE(E 5L TR E LK IS T A OHK

Population growth /economic growth

Total population/EMV

Population growth drived by economic growth
BB IR B T BRI Ty

Ly (IS 1/ SRR WBE I S1/ 4 7= R HE R Envi .

. . nvironmental pressure growth drived by waste
Environmental pressure/waste discharge ENP/DPO disch

ischarge growth

Ly < BEYPHERL BB AP R HE Y B BB BEURIN B KN T R W HE O
Waste discharge/resources input DPO/DMI Waste discharge growth drived by resources input growth
Ly BN/ ZTFHK HEY A/ BEE LT A LRI KB MBI B I
Resources input/ economic growth DMI/EMV Resources input growth drived by economic growth
Iy SR/ VOB SRS/ H AN JEU SRS T OSRSTE T

. . nvironmental pressure growth drived by resources
Environmental pressure/ resources input ENP/DMI .

input growth

Ly, : FEIRB A W HE EHHEY BN/ 7 R H L FOBIEC, TE ) 3
Resources input/ waste discha_rge DMI/DPO Reciprocal of 122. Meaningless
Ly | JRYHER 23R APl R HE R REEL SR T B LRI IKEN T R HERO I
Waste discharge/ economic growth DPO/EMV Waste discharge growth drived by economic growth

R4 HRESMBREEMBAIEIRAOMRAEY

Table 4 Decoupling index of main decoupling indicators during different period in Jilin Province

i [] Time I Iy Iy Iy Is I3
1990 ~2006 0. 659 -0.627 -0.123 0.209 0.616 0.696
1990 ~ 1995 0.355 -0.029 -0.005 0.010 0.352 0.358
1995 ~2000 0.369 0.017 -0.074 0.136 0.320 0.412
2000 ~2006 0.162 -0.608 -0.041 0.075 0.129 0.195
1990 ~ 1992 0.151 -0.004 -0.045 0.088 0.109 0. 187
1992 ~ 1994 0.166 -0.046 0.020 -0.042 0.183 0.149
1994 ~ 1996 0.177 0.004 -0.009 0.018 0.169 0.184
1996 ~ 1998 0.205 0.060 -0.011 0.022 0.195 0.213
1998 ~2000 0.123 -0.030 -0.032 0.062 0.094 0. 150
2000 ~2002 0. 096 -0.085 -0.044 0.080 0. 059 0.134
2002 ~2004 0.038 -0.191 -0.002 0.004 0.037 0.040
2004 ~2006 0.036 -0.244 0. 005 -0.009 0.039 0.031
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1995 ~2000 4t BUARAN B 2 1 i 4 , KB 20 i Be A Ad TR AR ES , 1l B B AR N RERE X 3158 58 i B K 7, 1B
MIEESRE , N ORI ARSI 3 K 0 R BRI . HLR R BZ R 3 E 4 7 R A R BOR AR A D3 K
fES B ARG AL, SEARX M 2 T2 P KA BT

PR SRR T SR B S R W HER DI 75 T , ORI 1/ SR A SRS 1/ R W HEOX P18 )
BEAHE SRR AR R, B —FE R h BUBL A, 53 — 3 tn M B 4, R Z 4R Al 6 sk 4, Ko 4F
T, B/ R R SR S BGE , BIFRBE IR )/ SR B BB 44 , UL BREE I ) B3 4K fe = BRI AE
FHHRBA RGN -5 2= PSRRI, A8 A RBOR LATE S 42 i O 32, T 76 SR @ S i T 1A
TR 3, BUR T 808D, X il AL R i B S5 , 5X BRI SEREAS A TR RIS E T

DMI 5 DPO A B KR, SRR BE A SBURSFYH K. (B 16a X, i TR YBHL
AREGIRR , WETERZEEE DN EBRBRES, VRSB S RV HE AR RIS o

SRS RERA JRYHZ F7E 16a I BUBABE  (BR Y HE 25754 1K MM #3  EL BT
BN/ G RIS TEECF K 0. 025, LS4 5 9 B 2., T BT IR B AT PR35 ) B2 ma R M HECE Ko 5%
HIF P, — 77 TR Y HEE R LR IR A A I EOR R E AR, 75 — 5 Tt R IR R 45 R Xt — i
B R [ PR BUORTE SE B A A7 7E OB

MAERRE 3 G BB 35 20,2000 4R LG B S5 B0 88 /T 1990 ~ 1995 41 1995 ~2000 4R35 YA~ 8]
B, SRR LU B B 2 B 4, A 2SR B0 488 e B2 A S0 1 , B B P T S I B B R, BRI, 2R
AR I BT , AR — B 18] 75 PR K A T B H B A 25 0O A T B35 1 ) T v B 5P 244, X IX g T
Frge & RITE R INAA o
4 #Hit

(1) H PR REMEL- 52 T A EAF 934K 10. 9% , T DMI Al DPO 4EHEK 4. 19% 1 2.77% , =& 3L FRE R
ZER AR 160EM ¥ /t K 3| 471EM ¥ /t,16a [A]$2 5 2.9 £5.

(2) AR AR R PR ) (R T K B A PR, 16a AR KR E I EIE S
WEAR T 205. 62% (B2 P UL I EFRSE R J1 341K T 284. 28% , BUfi M IRE R J1 3R T 78. 66% ;5 M A= 4534
RIS E TR B FHTTHRE N 45.59% o

(3) SRR IR R R LTI K SINGEE S LB M FEBRMF . HAETE 1990 ~2006 4R 3 H B2
TR R SRR B ABE , (BAUE 4 NMFEA P BRI S . &8 L5 R RIS T RS e 2

(4) XA BRCR B BRI 8 A A A DR IF IR IR ) T i E 2R A 5 4 B TR R, B2
TRBAS IR T T B SN B S A (B SR IR A 5 & 5P K BB AR BE LR W HEi 5 20 K
HIBFAREBEZL /N T AT AP PR BOR T 15 S HR R ] , X B IR S ) A BRAR X W55 , AN T I SR IR T o

(5)2000 4ELUJG , HARE BT A T ATHR2E & R A JRI T « A2 2280 4 PRBE IR 0 T e R B2 BRI K
PR FRERAE T W, UM Z RTFEFRSRBERY 1/3 Za45 , G0 im0 R ABR B IR 0 i A g K D XA 5 25 M 4 2
M [BIFE PR B B A6 SO, Jrtatn i B AR A .
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