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Abstract: Ecological environmental changes play critical roles in economic development, but environment conservation and
economic growth always assumes the two-direcrtional interactions between them. When many countries and regions achieved
high-speed economic growth, these activities also led to over-exploration and consumption of ecological resources that further
caused serious environmental pollution and ecological damage. Based the related research literatures, the e influencing
mechanisms of eco-environmental changes on economic growth can be concluded into 3 catagories, but most of the literatures
ignored the two-way influencing mechanism between economic growth and ecological environmental changes because the
feedback response of ecological environmental changes on economic growth was ignored, which led to a statistically variable

deviation because economic growth itself is endogenous variable together determined by environmental change and other
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factors.

Based on the time-series data between 1980—2009, this research conducted a dynamic quantitative analysis on
economic development and environmental changes by using co-integration test and variance decomposition model, Compared
with the previous studies, this research has mainly the following characteristics: 1) the long-term dynamic impulse response
analysis between eco-environmental changes and economic growth using impulse response function method; 2) predictive
variance decomposition method is used to further investigate the relative importance level of economic growth and
environmental changes in explaining the changes in economic and environmental factors.

We have some conclusions as follows; There exists a long-term equilibrium relationship between economic growth and
environmental changes. The non-stationary indicators of economic growth and eco-environmental factors becomes stationary
treated by a first-order difference technique and have statistically co-integration relations between them. Co-nintegration test
showed that per capita GDP, gas discharge, solid wastes, fertilizer usage amount and exploiting of mineral resources by
using the test model with intercept and trend term. The trace test and the maximum eigenvalue showed that there exists co-
integration relationships among per capita GDP , waste gas discharge amount, solid wastes discharge, fertilizer usage amount
and exploitting amount of mineral resources with an 5% of significance level. In the long run, per capita GDP is negatively
correlated with waste gas discharge amount and solid waste discharge amount while it is positively correlated with exploiting
amount of mineral resources and fertilizer usage intensity. The exploiting amount of mineral resources is negatively
correlated with waste gas discharge amount and solid waste discharge amount while positively correlated with per capita
GDP. Impulse response analysis based on VECM shows that fast economic growth was the main factor influencing
environmental change, and eco-environmental degradation had a feedback actionon economic growth. From the effects of
this kind of responses, the negative responses of eco-environmental degradation on economic growth showed that the increase
of eco-environmental degradation led to the change in citizens’environmental preference which caused an external pressure

on economic growth, but the feedback actions of eco-environmental changes on economic growth had a time delay.

Key Words: co-integration ;economic growth ; Ecological environmental changes ;the southeast district in Chongging city
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Table 1 The index of economic growth and eco-environment on Symbol and name

A B FR XA IE

Names of variables Using logarithmic Signs
A GDP Per capita GDP In GDP

BT A F1 %8 B Urban population density In(upd)
NIJREVRIHAE R Per capita energy consumption In( energy)

AL REiE FH 4 Consumption amount of fertilizer In( fertilizer)

B S HERL & Discharge amount of gas In( gas)

W FEYE IR T KA Exploitation volume of mining resources In ( mining)

[# B HEHCR: Discharge amount of solid wastes In( solid)
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Table 2 Results of unit root tests

G b K ge 2 ADF #65% 5% Il M 1% i FH1E 4t
Variance Test method ADF test Critical valus Critical valus Conclusion
XPEAC R A B R AR 7™ BE Aln(gdp) (C,T,0) -3.4594 -3.2173 -3.4998 T2
AR A T BE Aln(upd) (C,T,0) -3.6691 -3.2173 -3.4998 A
XTI RE TR TS FE S Aln (energy) (C,T,0) -4.0547 -3.2173 -3.4998 Tra
AR AT it T £ Aln (fertilizer) (C,T,0) -4.0547 -2.6299 -3.1298 i
X EA R B SRR Aln( gas) (C,T,0) -3.3693 -2.6299 -3.1298 iz
Xof B B T2 HE i Aln (- solid) (C,T,0) -3.7614 -2.6299 -3.4998 T
B B 7= G IR K 2 In(mining) (C,T,0) -3.4394 -2.6299 -3.4998 T

C 1 T F/R H BRI, A 78 1 B 2243, In TR0 EL

3.2 VAR BRI 5 B850 i

FEHEAT PR A3 AT , 02005 Jeffi e VAR BRI SS R, 8 FH ALC MW ST SC e #% 55 K 5 19 &
1B, 285 b AE A RN ARG N £ (B RR il AIC A EE SC B(EIA B &/, [RIBT7E VAR 28 il ik &
B (HE I E AR AN |, o7 ATH BRIRZE TR AR B A DG 5 b AN B Kk (Ead RE R ECH W,
AR AR S HA T A e

H T ORRAEE A o AR R S B BRI T, ERELL 4 IR R B AL, AR E AR BB R 1
By, POl BERE ) VAR SR SRR 5 gk, e P 06 2 5 hy S 3 I B B FR o 2 ALC SC A 2 I
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Table 3 The statistical information in lag order selection of the VAR model

T FE B et B N Jite L R AHE U] PSR T
Lag order Akaike information criterion Schwarz criterion Log likelihood
1 By -16. 1826 -15.3957 345.4955
2 By -18.4104 -16.3946 290. 5407
3 B -18.9963 -15.2527 334.4503
4 By -22.2721 —-16. 8008 414.6746

3.3 Johansen PMEEKGEG

e Granger &, IT LUKIIE BRE FIR 255 IEBIRL 2 0] 9 0 SR 106 R | T WM O RO AFTE , A SRR R Y
VAR BERITEE AR J VECM A58 30 A8 i T4 29 /Y VAR ALY VECM BER A 56 S 80 8 5
Johansen [MREAG 5o ik 78 P oSHEC PR I0URN B 5 I A B2 g R4 — B0, R R R A A 30 2 o s PR A |, AR
i Johansen K636 )7 k% A8 F AT HM ARG 46118

SR U R TR S I G S A5 R N X GDP R AR | 11 HE Sy AR T it FH £ A 7 5% 5 R
W TUMER S (R 4) . BGITHERS M e KRR S R I, 76 0 & K2 5% my5Eat 1,5 A~ A8 it
ZIFTEE MR HA 2 MUMER TR, —BOmi 5, 25728 1 (5] 15 2 PRI A DRI OC ZR ), e v b, S B A2 22 1)
I OC R RS — DT AR Ky R R WX 7,

* 4 Johansen #35

Table 4 Johansen test for cointegration

R " R BB ST FUE Trace text B R e RFFIE(AAE S Max-Eigon text

T A2 B - LA -

No of CE(s) Trace statistic 5% I FHH P . 5% i FHH P

Critical value Eigenvalue Critical value

B 133.7741 92.7436 0.0000 52.5049 41.1269 0.0012
B2L14 109.2389 68.8182 0.3211 44.8121 34.8529 0.0228

£ A 64.9276 48.8569 0.5939 30. 1693 26.4759 0.2637
BE2L3N 34.7583 28.7176 0.6434 22.2519 22.1176 0.6434

1.0000 A3J GDP =0. 6521 fLAliti FH -1 1135 JEAHE 1. 2140 JEFEHEBCER+1. 3706 & =98Ik (7)
(0.4745) (0.0227) (0.4224) (0.5137)

M7 ATLAFE H, A3 GDP 5 SHECR: | R HEB SAH DG, TS5 87 7= B8 IR T R i A it FH 58 3 1E
X, AT GDP X P % PR ISR 2 (KB 1. 3706, X UEHA A GDP 28 Ak X6 7 7 % PR TS 1 10 78 4k,
URR b IX P K AR AR KRR AR T = IR TR, K r fER I, A3 GDP A8 fb A5 5y
1% , ESHE BUEHEEAS S 1. 11 121 AN E SR, XU GDP A AR (b X 4R ma b DX A9 2R 28 30
BB AR R AT it X A Y GDP AR L 2 A FR

RIS T N GDP | AN BIRE IR IS FE & 0 BT IR F R A 1 HE R RN % ARCHE R 2 ) P G R
(%£5).

TSR AG 56 AN e K ARAFE (A S AR R A TE 5% 1Y 8 5 HEKFE T, A3 GDP A REIR IS AE = 0 7= B U I
SRt [ R HE AR AR S HE R Z R — A O R L 8
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%5 Johansen &3

Table 5 Johansen test for cointegration

. . BB St FHE Trace text N B K AFAREAG 5 Max-Eigon text
B B HE RUCHRIE ‘
No of CE(s) Trace statistic 5% Wi T P - 5% Wi FHE P
Critical value Eigenvalue Critical value
WA 109.7398 98.7536 0.0012 90. 7866 45.0779 0.0017
A 64.9276 67.8286 0.4111 42.7116 32.9791 0.0124
B2L24N 35.7583 44.8169 0.4936 24.1669 28.5141 0.2631
E2L 34 9.5001 25.7261 0.3211 25.2581 21.1319 0.4346

1.0000 " P B R =0. 9421 A¥J GDP-0.2754 AYIREIRIHFER-0. 5327 IR AR 0. 8155 LA E  (8)
(0.3113) (0.4923) (0.0337) (0.4113)

R (8) MM T BT LA th, 077 SRR AR 8 5 A GDP 228 Z MR IEAH KGR, 077 %
JEFFRARAR ST A GDP 20 2 B 2 e A\ RE IR TH AR I M52 AR B KAR 2, 7 P WE R TSRk £ 1Tt 1% f
A GDP LT 0.942 AN EH 43 a5, iX0OR— M Y SE IR P S 2 B K b X, BT 7 B IR TSR A
AR T FE I A5 M R B R0 5 AR R IR, B RECH 0.275, Uk B AR B b DX AT B R A X
A Hby DGR AT 7= BRI T RE A FR
3.4 IR B IERAL T

DML G R R — BRI R 344 0 R | DRI S ghe B R i B R S A 78 ) R 5 SR O R A 32 B R T4
HHE A SR AT, AR B Fak B 5, e P L IERE T HE N7 — Fh sl 25 0015 2508 0B PR 30 Je s e A oAt
AR SCHEAS AR RE M PP O R B ERG  E 2208 00 ) i IR 22 A ISR R A R

dInGDP =-0. 2021 XECM, +0. 0991 xdIn ( fLAEit FH 2 ) +0. 2762 xdIn (JESHER =)

+0. 3603 xIn ( [EFEHE ) -0. 3622 xdIn (§ = K1) (9)
din (W P HEJRIT KAt ) = 0. 1123 XECM, +0. 2133 xdInGDP-0. 4051 xdIn ( [& % HEH )
+0. 0623 xdIn ( AXJREVRIHFE R ) —0. 3431 xdIn (JESHE ) (10)

Ko, ECM WiRZEEIET, EATTH RO S Bk 1 A5 % A B RS E O 3R 1 i 25 SRR AR

RPN RZE B IEB R R2EEIET R ECh T, 0 B gt B2 B A5 A R X R Y
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