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Abstract

According to the relationship between energy consumption and economic development in different
counties and societies, Apergis and Payne (2009) proposed four hypotheses—energy-driven growth
hypothesis, energy-conserved growth hypothesis, bidirectional interaction hypothesis and energy-
neutral growth hypothesis, revealing the corresponding characteristics of the above relationship,
which are unidirectional causality, two-way causality and weak correlation respectively. And
Grossman and Krueger (1991) proposed the Environmental Kuznets Curve (EKC) hypothesis in
which the inverted u-shaped relationship between environmental pollution and economic growth is
considered. Based on the above hypotheses, this paper brings the relationship among energy con-
sumption, environmental pollution and economic growth into an overall framework for statically
theoretical analysis, and the empirical research on the correspondingly dynamic relationship among
three referred above is made by using the panel data model, established by the data of 30 provincial
administrative units of China. Results show that 1) the economic development of China, which has
been at the left of THE EKC in the long time term, has climbed up to the inflection point and stood at
the stage II of EKC; 2) economic growth of China is gradually getting rid of the dependence on energy
and the sacrifice to environment; the development of energy and environmental protection indus-
trials will become the endogenous power of economic development of China; 3) the transformation
of the pattern of economic development is building the dynamic equilibrium mechanism of energy
consumption, environmental pollution and economic growth.
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Figure 1. The theoretical framework of energy consumption, environmental pollution and
economic growth based on EKC
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RR LN R 1) FAENIRE TS QBRI M B n BUER G R 2) AFFE NFRER IS e B 2 G K i B
AR AR 3) AFAE M BEVEH 2 B 22 B B XU P R R &R
Table 1. Selected variables and data source of the research on the dynamic relationship among energy consumption, envi-

ronmental pollution and economic growth
1 BERIEZR. MEISREEFEKITXAMRNE SR FMEIERIR

A 'S FA Hd AR
2B GDP S rgdp fe5t DI (REGEHHESE) Ak B E KGR B 7
—IRREIIH 2 BB nyxfl IR PisE (hEEIRG L) b EE R SR E 7 Mk
Tk =FRH S & hjwr i DI (PEMEAEEY M (P ESHEE)

Table 2. GMM-system results of dynamic panel data
7= 2. BIRSEMRIREN ARG XFEATTH(GMM-system) 45 5R

R
R & Argdp,, Anyxfl,, Ahjwr,,
Coef. z P1H Coef. z P {H Coef. z P {H
Argdp,, 6.65963 1.29 0.198 12.1585 3.46 0.001"
Argdp, ., 0.93540 11.60 0.000" 8.44959 0.80 0.423 —14.1668 -161 0.108
Argdp,, , —0.36240 -3.10 0.002" —32.2743 —2.52 0.012" 3.3937 0.36 0.719
Argdp, , 0.35562 3.81 0.000" 19.9859 3.76 0.000" —0.09700 -0.01 0.991
Anyxfl,, —0.00035 -0.51 0.609 —0.00786 -0.21 0.831
Anyxfl, 0.00099 154 0.124 0.87365 8.51 0.000" 0.02823 1.13 0.258
Anyxfl, —0.00141 -3.49 0.000" —0.43931 -1.11 0.266 —0.01472 -0.57 0.567
Anyxfl, —0.00017 —0.26 0.792 —0.27033 —0.68 0.493 0.00355 0.10 0.916
Ahjwr, 0.00802 4.96 0.000" —0.06846 -0.74 0.460
Ahjwr, | —0.00294 —1.86 0.063 —0.02059 -0.23 0.821 0.75408 16.35 0.000"
Ahjwr, —0.00002 —-0.02 0.987 0.68014 3.46 0.001" 0.47113 8.32 0.000"
Ahjwr, 0.00741 5.74 0.000" —0.36505 -2.19 0.028" 0.29087 —7.24 0.000"
Sargan Test 7 Gt e 2157  0.801 7 GiitE 16.04 0965 7 GiitE 1432 0985
M1 —2.09 0.036 -3.11 0.002 —1.88 0.060
M2 o —-0.53 0.595 . —0.45 0.654 e 0.83 0.406
M3 2R 0.43 0.665 2RI 0.07 0.943 2RI —0.86 0.390
M4 1.30 0.192 —0.08 0.932 —1.04 0.299

BHEE: TR EAE 0.05 MKT LRSI REN.
AR SOIRIEWE O TR T A 2008~2012 47 (R ] HEAAR Y, DR SCRE RS ) LA 1E 7 2 B K
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2) ol A: 7= i B IR FE = A2 75 G BOR L AR 1, (B AR RIS 45 LB A H B RE TR T 2% 23R
BT eI H ) R SR OC R U A T V5 Y HE SO S A S R R T R R — B XU T AT R E Tk
BERE R, @I O BRI L B A TR RLR, B N BRVR B I A AR R T AR G Re IR B AL
st (BT REVR A5) 8145 e YR FH BCR A5 21 T 98T AR IR FH R B4R THAE K T H 2 AR5 B, IR0
K120 0068, (13U AR K R F R IR B T5 Je Aa R -

3) MAALIUA 4 B rbon] UK B f5 = JAANAR G 0 PR IS Gl i e REVR Y 9 e 10 RS R A
M. FL b, (EEFHELANA TR R FE S 3 i 5 20, 8 BB R 5 B 8875 Je
T REVR Y P R RS LI UG IR IR B . AIXAMEAL LA IR A B2 A T PABTAR HY 24 IR ARk 2R
AN R SRR G, SR R A FE R AR i 23 3 B 3.

TER A, IRIRTS Yelt 2 5 ReURTE SR S A M L], R PRI TS Y i B 1 3G nox e RVH 7 e =
FEARE RS, REVRTH T s B N, A SIS Y R M N AR R — R, R e
B RETRTE P B A T SRR, AR TS YR B N X 2 S ERR IR PR B R R, T S
B g a i N XM e S BRI RRYRTH P e il — A AL B R — A3
MYE P .

TERK I, BEEIRF R R, 5 QKPR SR 2 2 s, R sy oo 75
15 G IR MRE 23280 08/ SRR P I 2 B REIR T 2 138K, DT 28 355 39 7= A B KK 3R 3 g

4) [FIEF, Arellano and Bond (1991)7EN2H—Fir 2220 ) SAEAN TH 0k m I8 42 tH T HERRBE ML T 10
(1 5 77 22 0P B R S M R AR R I it T 59k [ 17 BB 38 TE AR Jo i vt S5 PR AR A T vk 5 ot
ATXTEER I, £ 0.05 IR MEAKCE T, 1 BB SR OC RANAEAE S MRS GBI RE IR SR L ) S &R . B
I AR PR 1 B RT DA H AR 95 e 3 RR IRV 9 (1 B0 1) OC R R AR IRV 2 . IARTS e 5 A PRI KRR Z
KRAMIZ

gE LATR, MR BEYS YL B BRI 9 (10 B ) R R OC R AR T IR BRI YA BR IR T P 75 Y U 2 A
I AN 22355 R 7 AR K R A AR
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MR BT GBI 28 5 5K A0 B 17 PR RO AOK — 5 R38R 1 B A 5 KT DR i BP9 K st A A
WAEIR S AR B, XD DRI R AL R e b B XA R R [ S ) TP AR vh #8 B, X it 13K
[ ) 22 55 A Je /K -F ik Ak T EKC i) 2232

MR 5 G5 T DUR I, PREETS G B 00 2 SN Jo = 00 B 35 MR AR W R, T fs — 3090
£ 0.07 F R PR EER, KRBT S MR IEZE . RECVIEUY] 85 G R
B T LB RECYHRGEN TS5 SR R A HES) T 2. PRI S IR A SR R 4T
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SRAEIAORT Y AR PR A R ARSI G Rz, XA — e R R W] 1 IR 20 5 e e U5 s AR IEAE
TR S BT IR o

TR T =3 58 AL BB G AT ORI ) LS BB o el T OR P ML A Bt T A 7 A 3R 8 75
QU E) 7 —E I, AT T, PARTS Y A PR R L PR AL e T HY
WESRI R S PR Y, IXRE, RIS Qe S T K 2 TR BT K T 3 11 .

IS, ARG G i i Ja I R B0 Tt Ui B 1 AR 30T B A OR™ i A e, BRI 22 57 i KT
Akt EKC Bt miIBE YT, SR T IXAN AR A 45 1038 7 45 & F SCRERTH 9t 5 A PF I 58 REAT M .

ZR IR, WIREETS Y B 28 DR B e R G AR 7 1 3R E K 2 50 K ek e b T EKC il
e /eil, abr k)T AR IEAEIZHHE BN A BE I BIR . fEAE R, ABES g 5 PR 22 [ K
ERZIESS 2L P
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MNREDR T 2 20 20 55 36K 10 00w R R 06 RAEBH T ARl B 5 2 BHE KO R IR BHRU,  RIBHR AL T
ECK s & Tt il o 17 b SR iR e B T 3R E I i 1 22 5 R K Pk ab T EKC #i gk i, —#%
SEATT DU, IRELFC sl E EKC B K9 A, AT EKC BiZRi9 5 11 BB,

B T ARG EE 1S b REYR AT LAKE R — Fh AE 7 B R IR B 20 B 1 K 7 AR R M BRE VLT 2 21 28 B 1 K ) B e [
BRI, INEPFHEK B GRIFIE o (10 B ) PR B OC R Ui A T 8 28 50K 3 J AETE 43 BT BB I 14 914
FE, X [RIREEYR T8 0 R RIS = M (4 58 7= AR T RS B B X R YRR I R A 72 Y T AR SRR IR
A i (W BT RE VR S5 ) 156 75 e YR A8 F 219 31 747t .

[FIRE, RelRIH 2 S 2 )G DU R ECR IEA B, XU T RRIEE 9f 122 5 1 K M B A I L i e 2
SRR . FEHIN, BEVRIH AR KRB A BRI, GBI OB AR TR X RS I A AR 15 REVEE 9% R
B, BEVRTH 2 N A Sl ST KO, R S EE AR P, S AT RRAR M AR e K

g5 LRATR,  MREVRTH 2 B 2 51K B X R R D6 R b IR ¥ Y 31 28 B 38K g 0 ) R SR 5% R AIE
TREZGRBEKIR OO0 | EKC Mgk, 4T EKC M 1B REKBHSEK
TEAE B TR BN BRI AOHCRE, eI ML s R et O R 2 5 K I A3 7. iiERDA, BRI
H RS Z P K 2 A AT Zh A ATIRES

6. &t

MR ESCH A ar DA IR E IR 9% BT R 5 AP KA RAR EORFF RIER SRS, ik
MEAH TSR 1) REZSLH AR ER YA T ECK #iZif) i, HCy F ECK fhZk s
R AT ECK HIZRIES 1 B BL 2) FRERIZL G IEAE B BRI X R A ARSI A BE R BR eI
FENVFIERR =M R ok 2 OB E 2 50 K R N A3 g5 3) 23 Kk e 7 I A8 O 8 My g S e U v 9%
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