3665 11
20164F 11 A

Vol.36 No. 11
Nov., 2016

I R

Scientia Geographica Sinica

FRFET, 3R B . vl R SRR A 5 i) B 1R 30 6 A0 2800 43 itk B AL PR T [0 M PR 27,2016,36(11):1661-1669.[Cheng Kaiming, Zhang Yafei, Chen Long. Effects
Decomposition and Theoretical Mechanism of Urbanization Influencing Energy Consumption in China. Scientia Geographica Sinica,2016,36(11):1661-1669.] doi:
10.13249/j.cnki.sgs.2016.11.008

o [ $pi SE K 2 Wi e TR 0 FE RO UL 53 i B AL I ER A

BRI, KL, B A

(WL T RIS S =24, Wil Bl 310018)

FRE K0 2000 ~ 2012 4F (98 G TATARECHR , L2 DA TSR S Sl o 4 [ K A0 v s L P 0 = b X S B A 5
Wi BEAE 58 HE F) S PR A, HEAT AT , R FH SR i B350 3V 4455 W 800 5 it DA PS80 T 2800, AT Sl BT 2 e
DEIHAER N LERLA] o W R B, 4 AT A o RERE S B B AT 1E 1) eV, AN ) M DX A S A o ) EAE 5 L
RSN T 5 2 55 5 22 1 T P SR B 2 i IR 5t 2 F) S 007 v 1) B80T Y 38 0 I, LA AN T, TR
TS IS R DU = Al X S R AN [ A 5 v L Sl B T S RE T AR A S M SO B RE R0

B MERON S 2 (1580 25 AV FH IR 5
SCBETA) AR AL s REREIRJE 5 o [a) AR
HRE 4385 K902; F129.9 SCRRBR IS : A

Hh B A P B T e A S 2 T Y
YER B W2t . S IbIRIE, AR #E A = AN W
i, TRT Wk %) B8 YR TR) R A A2 DG U8 B PRBg I
(IEA)Ztit,2006 4F H [E 38 1T BE IR I AE o 21 S REFE
f175.15% , IR i BN ol AL BE IR TH AE B 2 R
o R 6.8 47525 2012 4F Ff [ i B RN 19 2 35
FHEEE RN ARV HIRE S 1Y 1.38 151, 4K,
AL AE BRI AR RN & AR HE ik ks % 28 R 5
T A, %F T 3 RE A5 e B R T FE 1) 52 R 2R B
S WTERL BT HABAS S T FIAR 5, LU AA 2 A7 5L
FYBEREE ORI

42 2 ) ] 5 ) TR 1) 4 TR B T R S
5 B R A N BB IR AT K 7 AR T 2R SUARHE
i RIIAE AL 5 AR IR AR Z A IE AR SC Ry 25181, X
T TE A DGR BRTE ¢ 35 1 Z A PR B, B8 2 Py K =
%R AR T AR T E K ABAEAS [RISA
KAV 2R Z A HAT 25 22 5, A TR0 SCHRAR H
WAL BRI TH A Z A7 AE SR SR, S Ei ik

WO H399:2015-12-28 4837 B 1 : 2016-03-14

SCEEHHE:1000-0690(2016) 11-1661-09

BT RE PR 5 J5E B 5 1) AN AR — S8 SO
DU FH s e it 5 S AL 55 BE IR #E 2 18] iy 1A
FOCHR, BB B REPR I FE AR 22 AR
RAMIAFAE I 7 1 IR B RETR T AE ) A
shas e, E A PR, BT AE
SR H AR RN, AR 2 2p 48 W Z (A AR 2 V)
E L e G E GO N UNRER 22 9N
PR 22 R AT BE PRI D W ™, oA HE Sl
REVRIHAE LT — D EHZ R A
REVSTH FE 2 18] HLAT i BE A TEAH DG PR AR 3] 4
WOCER AHLEH X Z (A 77 3 22 57

A B R ZH e Gt B AT oA
B DX A 22 T A E A ST T S Hh s X 22 (1]
FETEAFAE A W1 0 A 2 AR , i A S LA X R
R AR A4 52 R 80 0025 18 1) o o 2 () (g | R
Mz B HER R R o Gl . DREEE E
Fe 0 2 [l R AL KT 23 L e 0T A il
T A B i B SRR X RE TR FE 1Y 2 ) ¥ 1 2

REWH : H 5 1R RS 130 H (71373240) U TSGR ERT SRR 4 (13YTA630012) LA P24 2o R4 Ll 51
H(13ZIQNO05YB) . FE # A SCHRH T 2 5% e M VT T R R 2= B QR 55T rho L RV T A8 20 1T BRI BT o O——3 R B il Ak R
B W Rl PO RS (15SMGK03Z) % . [Foundation: National Nature Science Foundation of China (71373240), Humanities and Social Sci-
ence Research Fund of Ministry of Education (13YJA630012), Philosophy and Social Sciences Fund in Zhejiang Province (13ZJQN005YB),
Modern Business Research Center Planning of Zhejiang Gongshang University and 2011 Collaborative Innovation Center Planning of Zhejiang

Province (15SMGKO03Z7).]

AEE A REIFWI(1975 ), 55, WL KON, 202, T AR ST, T2 il nly 5 IXBR R 40 25 I GE i ik M AFSE . E-mail:

chengkaim@]163.com



1662 oo B

B 364

IO, 5T HAF AR — 2 1%, R U SR i e
f1% 2 ) i i 200 ] U 3R KA O 2, DA B 42 [
UE 2R A J3E b [l i HH O™, o M) P 2 ] [l U A
TR F D ol 75 6 i R A X e R A ) B
JOL 5 iff R ELFEZBONE TAHEARS A Sk S e

R AR SO T () A e AR 00 B 4 ] i i
P W] T TR P ) S5 PR A3, R S BEL A 52 W] R R
TFAE B0 B0 70 it S B R0 5 (] 48N, T J
B N A N e A P D i o T e 1 2
WAL BE VA FE R RN S HL o AR ST 4
WA BB T BOR A 78 0 T BB AL i
e, JEAT v [ AR T T A [ P AR v, 4 Bl 285F
HE R A B B L

1 AR KA R

1.1 EATERR

STIRPAT L HI Y |12 F FHR T4 0% & S it 72
H A% DR R X B RE B U 2 ) R M 25 g P, AR AR
BN

I=aP'ET'e (1)

o MR IR bt PARER AT Z L EAR
FAVE R BN, TRISGE W T HABH ER o WA
TR R, b o od A HASERAREL, & FmiR2EI,

PSRRI AR N R L, RS
U & I SEEA AT =k 254 F AR FRE
TR S o FE AP e LSRG THFE R 3EAE , A 01
WK 540 R RA S BWE B 2N RRIRINAE, H R
HATRIE SRR TKOT SOE a5 A e sh
REVRIH R4l b4 T, 1 10 52 00 RE AR B 5 45 2 i)
REVRTH AR FE AR i, A /KP4 i W mT LA ot
e T 28 5 8 SR A8 R USRSy 1T X4 I RE R )
THFE , T 38 5 ARSI N2 RA 50 ey D BE VR
FE 5 AR TC o - e 7 7 o B, 72l & ol 42 HE AR
— Tl — 55 BN 2285 5 i = ™ R[]
PNV RERE R BRI, PRI b 25 A AR Tl th 257 ok
REFESIR I 1) 25 5% s F R I — T BEAE 1 2037 B
TRIHFER ™ FRARRERERRE , o) — 7 1™ Ak [m]
SN (A5 BE TRCR T 8 s SEAMITF IO A T 5 | R4 gt
S EAMEHEFAR A B T AR R BRI GE
S 5 BE VRS 6 SR S 1 BEVR A1, A ik
A REH R RRIRACRE R PE M ST A . T X
A VR FE B A B A7 N 1 B0 | - v R A A
PERSZIE , R IR ILFE A, VIS5 48 iR LA 2

PR 2R 0T i TV FE B 52 R R0, 7 L DA BB R 5 B A
RS 8, B e T BN T
Ln(E,)=a,Ln(G,)+ o, Ln(U,) + a;Lin(S,) + o, Ln(T’,) +
aLn(R,)+aLn(F,)+a,In(P,)+b,+ ¢, +¢&,
(2)

K, B3R i M X ¢ B Y B A 77 BB (GDP) g
FE, F Al it BRI AESR E , Horh GDP A AR AR
i GDP; G, 4% i HIX ¢ H 9 A 34 GDP, FH DA Al i
LUK JEIK; UARTE i HIX o B I EE AL K SF B
N SN T 5 S, T A0 iR DX e I
158 b AN {E & GDP Y HLE B = Pl g
{E15 GDP (% b dE, FH DA i 7 L 25440 s R AR SR i b
X ¢ B HA R & D 22 2% 32 1 5 GDP L, H DA i 47
REA 5 Fo 22 i Hu X o s 309 91 7 o 5 0 1
GDP Fb e, H DA X SRR B 5 P ARR BEVR M
K&, i M DX o B O SR L AL L 30 M i Ak 4R
BEIR. o M A ENTRTERE 00 i X
AMRBI e, ¢ AR I AN , &, R i HBIX ¢ Bisf
R 2ET, IR A I 53 A
1.2 BHEkR

SEE43 B T {9 2508 2 2000~2012 45
3048 ELEE TR 6 DX TE AR B | v A T RE
TEELHR A A S BTG B, Bk 08 T D AR (rh
FE GE AR (P E AR IR GE T4 45 ) PR 1A
AL G AR

2 W REIR I AE RO N i

2.1 ZFEEEERNEESRE

% 8 EIANTRIAE 1 2 [6] A RE VR 5 B2 Ak fh K
SE AT BEAFFE 2 18] AH B A FE 1 S 300 2 ) K
P, SR Moran” s 1 24004 2000~2012 41 42 [+
3048 10 ) e 5 B2 AR LAk K TR 4 7 25 8] F A
S5, v 2 (R ASCER R A DA A 2 rh o AR AR
BR IR B M EECR TR S5 UL 1R

REVR R B AL L K S B9 Moran’ s 1 253 R
1E, EUARIE I 1%00 B & MoK ARS8 2000~2012
AR RIS AELE A B I A2 ] AR G, RS =
FHALACTA8 103 (1) SR 32048 A SRR A R K P35, e T
5 PRI 00 I R 10 48 e i Pt A1, PRI R
T R BE VR T AR RN 2015 R 2 ] A
At AN, SR FH 2 [T TR R AT

XoF B Y 5 B R IR A 7K T B 23 ] 3 AR o
R, AR B | AR SR 0 2 Y A TE) F A OG



1144 RETT A « v [ Sl B A 52 W) BE DS 6 (R RO 20 S ALl AT 1663

0.20
0.16 --m—- BB R R S —a— SR AL K P
i
% 012
NG Ll Sataat N
g b DT
g 0.081 r
=
0.04
0.00 T — —— —— — T
(=3 — o o < vy o I~ 0 [ = [a\]
= D A -2 - - I
S S S S 33333 S o o o
o~ o~ o N o~ o o~ o N o~ o N o
Fi

1 BEVRSE R K- Moran’ s 1 3%

Fig.1 The coefficient of Moran’s [ about energy intensity

and urbanization

e [vi) s 255 e D] A g 1Y) 2 D J TR [ 722 £ 1Y) 2 [
i e I, AR FH 25 [A) A 22 A5 Y (Spatial Durbin Mod-
el, SDM) “gEAT 73 #r o it it FiAs B H AR B S8 1
(LM) FIAG A2 A% B H 4G 56: 52 11 i (Robust LM) i
Ay 3 [l e AR 5 2 ] 1R 28 AU A JEPET, 43l %k
ANAEAEA VTN B 01800 RS AR 7 AE AR A0 7Y
BEHY AR RO AR DL R A A AN 3
RO BB AT A TGS, 25 2R o BB rp g A
A A RN TR 2400 1) A FH 2 35 0, DRt
ARG 5 S [R) IR AR SRR 5 P 000 1) 5 3
TR . N LM GE 3T n] LR Hh 2 ] 7 2500
AT [a] Fof A7 PR A8 2 [] R DG R 22 30 45 ]
AHE , I LA K22 WL8Z Robust LM S8 1, 331 7
23 AR HRAFAE R 518
DAL b A 36 1 D] A e R 2 A 7S ] A G
P BOA R A 72 Y 23 [ 00, i — 20 JE it LR
1 Wald Gt 118 0] 25 [A) - TE AU RE A5 ] 16y 2 [H]
Je B AU 25 (] 158 25 A5 A ARG 30 e B Uk ) 7% £ 4[]
RN BIAEAE , BETTAA A8 25 (R HE A AL IR 2K
TR 17 WA AR ARORE TR [ 35007 1 2
[ B2 T AR AL RS T LR A Wald #6560 & B, 2 [
FERERUARE ) 16 o HAB I =X, W) i 28 s ) =5
[F1) 5% S0 228 A6 30 8 BRI S0 5 I 1) 38807 8 oz Ay [l
TERUNL o £ b, R SORE SR FH AR AR IR 23 1] 7 2500 Y
23 ()AL T2 T AR A R HEA T SRS A, B
ILn(E,) =pWijLn(Eh) +a,LnG,)+ o, Ln(U,) +
o, In(S,)+a,Ln(T,)+ asLn(R,) +
agln(F,)+o,Ln(P,)+B,W,Ln(G,) +
B.W,LnU,)+BW,Ln(S,) +B,W ,Ln(T,) +
BsW,Ln(R,)+BW,Ln(F,)+B,W Ln(P,)+

b +c +e&,

)

#1 LR.WaldZi 2N

Table I LR test and Wald test
A2 B E RO AR AL s BEHLALW A A
Wald 75 [ f5 46 46 64.2742™ 46.6791
LR 75 )i e 53.1110* 40.1912™
Wald 75 [H] {5 224656 27.3918™ 24.0885™
LR %5 [ iR 25K 50 26.6072" 3.8348
Hausman #6546 71.6699™*

T PR 10% 58 M, "R 5% M, ROR 1% B 3E

Ao, Wik 23 TR A 2, AR A HiL DX 8] (1) 25 (1]
AR, LA 2 v A b BR TH B 2 09 (8] B R OR o
W, Ln(E,) by RISt 23 [A)3 J5 30, p R s s 2R 48
o R HASTE AR R, B o A AR Y A [R) i 5 2
FH b0 i M DX RRLN e, ¢ B 399 A e 9 2
N, &, K i DX e B R 25000, A DN FL IS AT
2.2 ZEHEERGHER

SR FHS 255 [T 5 00N 1A 2 () T AR A 2 A 1R X6 4
[ J2 AR R | P b DX 3k b R i RE TR TH AR Y
RO T SR A [l 4, A5 R ULER 2 FiR .

MR 2T F Y, 4 [ N 40 kR X RE VR o
JEE 7 A 2 R A ) S, R A 2R R R KO

£2 EEKEIHXEFREMEEMSHAITER

Table 2 Parameter estimations of spatial Dubin model
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Table 3  Effect decomposition of spatial Dubin model
HAr G e ARHB R PR
SN, Ln(G) -0.9381" -1.1050™ -0.7022 2.0247"
Ln(U) 0.7356™ 0.9689 -0.6332 1.3092
Ln(S) 1.2159™ 0.7740" 1.9378™ 56700
Ln(T) -0.1143 0.1822 1.9339” 3.0734™
Ln(R) -0.1098 0.3979™" 0.0043 -0.3311
Ln(F) -0.0613 0.0286 0.0803 0.1412
Ln(P) 0.1350 -0.4570 1.5104° 1.4336°
BN Ln(G) —0.6470"™ -0.6161" 0.8166° 0.0433
Ln(U) 0.0978 1.17917 0.5958™ 0.2899
Ln(S) 0.9269™ 0.7470"" 0.3838" 135727
Ln(T) 0.4207" 0.0208 0.2630 0.3737
Ln(R) 0.0759” 0.1101° -0.0365 -0.0624
Ln(F) 0.0218 -0.0571°" 0.0664 0.1199™
Ln(P) -0.1607 -0.7068~ -0.1294 0.3106
[EHZAL Ln(G) -0.2911 —0.4889 -1.5188 1.9814"
Ln(0) 0.6379" 0.2102 -1.2290" 1.0193
Ln(S) 0.2890 0.0270 2.3216™ 43128
Ln(T) -0.5350 0.1614 1.6709" 2.6997"
Ln(R) -0.1857" 0.2878" 0.0408 -0.2687
Ln(F) -0.0831 0.0857" 0.0139 0.0214
Ln(P) 0.2958 0.2497 1.6398" 1.1230

TR 10% BB, FR 5% B EME, " RoR 1% B35,

2) [HERN . NEEREFNE , 25 KR
B e S = F SR B AR
REVS A M 9 TE] 22800 0 A8 8 35, B K P A7 7
W Y E [ (B E 8O0, B AR 2D A7 A i 35 1) 17
] [ S80S RS R T 6 R 2% [ 5 4N A AR
T R AN AR = X (AR B AR S 5 o

Ir DR SRR RE R J3E A4 TR 4R
DI [ R B R 28 57, I AT REAZ M IX 285 K i
LA 22 53 (852 ) 5 22 FE Y [ AL B A 0o i
TR FEE 1 (ARG 8 25 0 1, DR AR B Il AL
KR BT ) T DR A Bl , T2
AE 1) B 75 T HHASONE o 4 T i 8O0 SRR IX e
TSTRRNE, S e 1 A8 e i PR A2 i 14 2 [T R OGP
PEFIRFHAR USSR A M X B BEER

3 WAL RE TR IHAE R N AE B

23 ) F FE AR R A SEUE S SR B, 2 A
AL B AR BT RE R B )™ A I 1) S, HG P ] 4
ROV L FONIE , BARRUN AW, 255 R 7k

BERY BRI A5 N R AR RE YR 55 B2 7 AR R AN
— WM . A5 AL A PR BERON, SRR AL S
FLH RIS, 1t — 5 AT Sl A A 52 M RE TR T
FERIALEE K B A2 , BB A5 e BE R TR FE A
L QR Lo SV 5 3 NV AR S VR E e
RO BIZE G A AR, N & B A RE P A% A2
(151 2) , SR A 52 0 E 5T 6 14 [ 122 20007 U 32 2
RS a1 bRy il vy S YA

PN T
Gl | BN

BRBE | woRrs >
et L P
WX ER W 3 b Bz

B

K2 WA R R FE B N ERL ]

Fig.2 Mechanism of urbanization affecting energy consumption
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Effects Decomposition and Theoretical Mechanism of
Urbanization Influencing Energy Consumption in China

Cheng Kaiming, Zhang Yafei, Chen Long

(School of Statistics and Mathematics, Zhejiang Gongshang University, Hangzhou 310018, Zhejiang, China)

Abstract: In order to explore effects of urbanization on energy consumption in China, the Spatial Dubin Model
is used to analyze the influence of urbanization on energy intensity according to panel data in 2000-2012. After
the spatial spillover effect is estimated, the total effects are decomposed to direct effects and indirect effects by
partial differentiation. Results show that urbanization is an importance factor on the increase of energy intensi-
ty and the influence indicate obvious difference among three regions. Indirect effects of urbanization influenc-
ing energy intensity are significantly positive for all provinces. But direct effects are not obvious and present
different patterns among three regions. Then theoretical mechanism of urbanization influencing energy con-
sumption is analyzed. The influence of urbanization on energy consumption is the combined action of scale ef-
fects, technology effects, structure effects, stage effects and spatial effects. The direct effects of urbanization af-
fecting energy consumption are the result of scale effects, technological effects, structural effects and stage ef-
fects, including direct and indirect paths. The indirect effects of urbanization affecting energy consumption are
mainly derived from spillover effects between the regions. The results of this article show that urbanization
plays an important role in the growth of energy consumption. Nowadays, Chinese government is accelerating
the pace of urbanization, which may need more energy demand. Thus, studying the relationship between urban-
ization and energy consumption is very important to draw up urbanization planning and energy policy. Some
recommendations are put forward to promote economic transformation and upgrading, accelerate the construc-
tion of ecological civilization. The following research will pay more attention to the nonlinear effects of urban-
ization on energy intensity and the effects of different types of city on energy consumption, which can provide
constructing suggestions for government policy.

Key words: urbanization; energy intensity; spatial Dubin model



