7

% Scientific
% Research

»
%

9

&

o

2010 The Second China Energy Scientist Forum

Determiners of Chinese Energy Consumption®

An empirical evidence for internal and external demands

Zhenquan Wang', Shuliang Zhou?, Ouyang Rong'
1. Center of Energy Economics Research, Beijing Institute of Petrol-chemical Technology, Beijing, China, 102671

2. Center of Nuclear Energy Economics and Management Research, Nabhua University, Hengyang, China, 421001

wangzhenquan@bipt.edu.cn, zoushulaing@yahoo.com.cn

Abstract: Relations between Chinese energy consumption and internal absorption, and external demand are
investigated in this paper. In terms of Cobb-Douglas, the external and internal energy consumption is
respectively deduced to be the functions of external demand and internal absorption, which consists the
energy consumption related national gross output. Based on the national aggregate energy consumptions,
values of external trade and internal absorptions annual data sampled in 1978-2008, single-equation
cointegrated models are secondly diagnosed in terms of E-G cointegration technique. It is indicated by these
models that the time series of aggregate energy consumption is respectively cointegrated with that of external
trade and internal absorption, which coincides the common results proposed by the other authors. An
EC-VAR model is well defined in Johansen cointegration technique, indicating that the external trade is
cointegrated to energy consumption and internal absorption, respectively, and the cointegration of energy
consumption and internal absorption is not significant, which modified the common results. Finally, the
results from impulse response on the EC-VAR model indicate that the external trade and internal absorption

are confined by resources.
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1 FESHIE

BERT 2 B E(2) i A7 L TR QO BE BEYEUAT
T A2 1K A MRS (Y=GDP-X) R REVRIH 9 4 . A2 IS
DAZ AR Z AT [ Y WOBORT H 152 S B, (HANBE
PAT RN REME BN GV Hidle . AL, e 2B 4T
T AT AR 3 5 (6] A < At SRS REVEH 28 f°“ DTk,
HINIE S RESIH PO A L AR uksE .

1.1 FEFma

REVRE - I E R 2 —, HNFREHRRERA
H=< 2 1] L Cobb-Douglas - F= s BRI Y =BZ# ;
H RSB0 A BE ] LR R D R E R X = AZ7 o X
HL BRI oy 5l 2 ] A W AT R R 0 6 RE DR 28 1) 1 2R
H o SEAY B H RN A RSO REVR T 2 1 TR eR A
MR z=Ax9Fz=BY", NEIEX3MHN z=¢ +ax
Ml z=c, +b,y (z, xFy 53 HEZ, XFI YRR WP X
PIRRAL, WXNEE Ae(0,) A z=c+ax+by, I
He=de,+(1-A)ey, a=la,, b=(1-A)b, -

BT REUEH S oE R R o %, B
(1 — A B A AR S 4 P e REVRTY 2 B . 1 e U
T B R S 2R P HOR VAR TE S ARG, AT LA Py Rl
T RPN AL S AN R 8 R R IR 2. T Ry
ik, FM EAEAE BIR =R R g iRz, bl
REMNGETHE X B FROCRA . TG T REVRTH 2%
{14 DA 5 B A I R PR TR A 65 00 LA AH Y T R A
Ml 5 850, Hrheg LRz,

z=pf +ax +¢g, (la)
z=p, +hy+te,, (Ib)
z=fF+ax+by+e, (1c)
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Hflivh o ~FRNE PSR IEARFE AL Y, RE A i
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Table 1. Results for ACF test (sample:1978~2008)

F 1. FIMBAREEER (HARXIE 1978~2008)
it ADF-st. (c,t,p) CV.5/%  CV.10/%  Flli
z 0.6275 (c,0,2) -2.9719 -2.6251 i
x -1.0820 (c, 0, 0) -2.9640 -2.6210 1
y -0.5297 (c, 0, 0) -2.9640 -2.6210 i
Az -2.9583 (c,0, 4) -2.9863 -2.6326 TR
Ax -6.1639 (c, 0, 0) -2.9678 -2.6230 T
Ay -3.5094 (c0,0) -2.9678 -2.6230 TR

TE: (e, t, p)IR ADF K P B0, I )R 35 TR /5 Ik 7

Table 2. Results of regression on OLS for (1), sample: 1978~2008
% 2. AIB(DHY OLS EVALER, HAXIE 1978~2008.

Ry Ui B a b R D-W
1 (1a) (g:gggg) (8:(3)(1)22) — 09741 0.5260
2 (1b) ((5):2;82) — (8285;?) 0.9470  0.1738
SR o s
o St s 0w

T WSO PR AR, s Z H 48 R B B2 .

KK OLS flivhgi sk 2 fror. ATLLGEH 2
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ARES S x By APAEVMER R, (HFS 3 ImlIH 4
BRREIEL =0, B) z 5y 1 x MM RBA BE
PE, P E(1e)iB Ak K (1a). D-W St R W5k 2 B P
FUMSCHE, TAEREA IR I G I, AHAE I HiTAY 1%
LI RN TR 22 1) P A2 LSS B-G I ABVE IR —20

22 PRI ENRE 22 & AN &, ik R sk (2a)
F2b), HATARKI 45 BRI AL PRI (L 3),
Bz 235055 p Fl x HA ISR . T AN y 5 x
Z IR A] REAFAE B R o SEBR I B 20 (2a) RI(2b) nT 45 2]
PR Ly, = y, —6.0204—0.5156x, '« Ky K x A fE R
evEmle, ZiAFR 2 MEREATOME 1d); Hk
72 & MR ARES B0 45 SR 51 T3R 3,

&, =1z, —8.7858—0.3182x,, (2a)
&, =z,—5.0700—0.6172y,, (2b)
&, =y, —6.1390 - 0.5023x,. (20)

Table 3. Results of ADF test for residues of regressions

R 3. BRLMRAREMNRMIREIEER

k2= ADF (c,t,p) C.V.5% C.V.10%
& -2.0851 (0,0,0) -1.9525 -1.6102
& -3.2220 (0,0,3) -1.9539 -1.6096
& -2.6264 (0,0,0 -1.9525 -1.6102

JF50H Granger R CRE SR E/R, x X z
LK y F R SR, 1y 5z MERCR
B GE B TN P T T DU R 2 A - A R
(EC-AR) M Bdt s (1a)F1 (1) IR A 45 5. Hovk,
Tzo y Bl x Z Il 2 RA WAL R, %
FIH & vl y 5 x LR T 21T LI5S EC-AR
R (3), b & Q) XMk 2, RO ZERIE
Wi, p Mg g, VABENLIRZE poat iid W HIP.

Az =+ and o + S0 Az + S A+ (3a)
~ P2 92
Az, =c¢; + a6y, +,§1 0,7z, ; + El NN TR (3b)

R » %
Ay =+ a8y, +E} 0, Ay, + El B+ 1t (3¢)
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Table 4. Specifications of model (3)

F 4. HEIQ)MISHTLER

i .

i « »a 6 ¢1 Is W
~0. 3087 0.9073

38 007330 0 (0.0693) 0.6354 1.9161
-0. 1214 0.9410

B 0054 0 (0. 0835) 0.4911  1.9047
~0. 1570 0.7239  0.1328

0.0528) "' 0.0189)  (0.033) O°10 11682

2.2 Johansen ¥ 5

LR A RIE—FE, 1 E RE(VAR) IS R 2
SRAZ BRI A 2 P AR ), EHE I3 AN AR AR
SRR A, BT DA N R ZE AL A E -1 i E R
(EC-VAR) AL i Ay Xt 2 3 [R5

W M) B HI A A & Y =)'
WHRIL Ao 2 (B AEA(<n) MG R, WU R) F YT
EC-VARIIFEGE T LT VAR 2

AY, =C+a'(By+pY-1) 4
+ XL DAY+ Y WYX+ @)

Hr R ZERLIE TR EC, = By + BY, = (e, 5 €)' A& VA
T2, r4Eg & Ay e I, (B, Aitrx(n+1)Ph3EsE
BECI s rxndH B ocd o B S S8 1 i 2 00 Jo 013 22 1)
“RLIE”s Xdm4EAMEAS R, ORI EnxnFlnxm
JE TSI 1, = (-, py,) 7T ZFEIEMST R 53 A7
BNl ZE . Xhr (B, PR ELENSE, Hie
W R L 2 E ) Ak v T s MR (1) /& Johansen () 45 £4)
PEFEEIS Tl FRJohansen 4445 AR

XY =(z,y,%)" {4 HEREG P A% 70 Hr 45 R v]
CIHEWT, x70 o SzRlynl g A8 C &R . I UETE
Johansen Pp#8 ¢ A0 A W 12 B G 26 2 FH R 40U 1) 3
i, BRRZERETES By B [R5 w0 R R
P IR FIAICE G B, Mixfip=4. %Iz, y
Flxft)Johansen i 46 &5 R an 5w, bk i 48t
TR KRBT I e T IR B, 5% 53 K T
J¥ 5z, yFix AT PR A3 R (RI=2)

Table 5. Result of Johansen test for series x, y and z

%R 5. [F5 z. y A x B9 Johansen &I LER
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R FEALME st
#A* 07095 544113 351928 0.0002 32.1424 22.2996 0.0015
%1% 04738 22.2690 20.2618 0.0261 16.6940 15.892 0.0374
%2 01930 55750 9.1645 0.2262 5.5750 9.1645 0.2262
e *OLESY% I WP MRS ** S RIMEMBER (.

CV.5%. P** max.eig. C.V.5% P.**

HI I Johansen 5z A A5 B AR HE A B 45 ) F5 (K 1R 22 30
R ENTHR T REA S K R R I 2

é, =z — 0.3241X, — 8.6265
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DAy AP s MRS A Lo P W = B S R
WK M SR, W e, >0, M F—FEREIEH
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G E AL, EC-VAR BERILL Z AN 5 FE EC-AR £}
T8 - A AR 2 8] R R S &R

Table 6. Estimations of EC coefficients and specifications

& 6. RERERBEMMARISEFITEMMBITER

(0.0078)  (0.1036) 5)
A e ' i R2 -
&y = ¥, — 0.6321X, — 42016 JitE . 73720: R adj.R Fst  LogLH  AIC
(0.0356)  (0.4743) Az 03335 (ooqag 07218 59893 TSI 45910
04007  -0.0410
RIS ITGE Tk - (AR 1=185.8102, AIC=-10.4462, &y (0.1963)  (0.0366) 08199 97333 TRIOTE 49382
T ZHEFEAT AR =1.25x107, IR ZR I RBAHFEL AX  (11ag6) 02144y 04311 24571 322576 -1.4044
Wrag vk angee, HIRIHRBOERME WKT.
MEARIZW G =0T LG L, BRI HHGAR T Table 7. Estimations of coefficients for lagged terms
H BTSRRI BRI R MK 6 ®R7. BAGRHRRNSMETHER
WGt AT E T LUE Az F Ay TTREA U o D,
. ottt A e el s o 11501 03204 -0.0456  0.1937 08311 -0.1771
G H Ax RIS ERE 2. X5 Granger 0222)  (0.2459) (0.0626)  (0.3081)  (0.3662)  (0.1037)
LA A B N / e 20.8387 09792 03944 02413 -0.7276  0.0901
KAl E-G PRI AT RIS, B Ax 1 I1 )5 e (0.1866)  (0.2067)  (0.0526)  (0.2590)  (0.3078)  (0.0872)
B Mk e BRI 2 L 3.080  -1.1997 06138  -03665  -0.6772  -0.6685
L L ) P (1.0922)  (1.2099)  (0.3078)  (1.5159)  (1.8016)  (0.5102)
a' Mgt 8R W, K m 2= e, fil é, %) o3 "
REVRTH PR Az B B REVER, JLrbe, 03453 05993 00578 06588  -0.8741  -0.1573
; O o o n (0.2280)  (0.3292)  (0.0622) (0.2807)  (0.2627)  (0.0648)
TR IE €, IEMBELIE; MK 1) w2 e, #l e, X 08063 03441  0.1563 02414  -0.1453  -0.0007
e g ks T A S (0.1916)  (0.2767)  (0.0523)  (0.2359)  (0.2208)  (0.0545)
I xE Ay Bl Ax A7 RF I BOEAE . Wabe i, =il 24854 04571  -03496 00717  -2.3755  -0.6250
P15 Be U5 o B KIS DG R I, #iln e, >0, Hofh (L1216) (1.6195) (0.3059) (1.3809) (1.2923) (0.3190)
2R FBUT — 4B REsY P Ko, [ R K
(a) Responses to x one unit innovation (b) Responses to y one unit innovation (c) Responses to z one unit innovation
1.2 6 8
0.8 ] —_— ==y —=x of —remy =~ —1 ==y —=x -
2] / d
T T T T - Z--"
= — /
) AVamd

Figure 1. Responses of energy consumption to impulses in EC-VAR model
1. PEREIREZRAT EC-VAR 122! Bk fZ

2.3 5 AR —— Rk e B 53 4

T EC-VAR HRMZH R Z (WK 7), HARE
I A S TUAC 52, BT DAAS RESE AR 1 2 4K
AR TR R o A T N« ks
PR WA R (R MR O R .

1371

ikt 52 bR T VAR BRI FLAE IR
YT RN EC-VAR i54(4), £ 483 nf LA 2L
SR VAR Rk

Y= A+ S AY o+ s
s 2800
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A1=I+05',B+(Dl, (7)
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Bl 145 THI4G 16 /NI ko 5, e\
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Wi IS PRI B B B 2 AR L I KD, AEL R AT U/ P
Rt 0z B e I N K, LRy Rz R
WK, HPERA K& S . WE 1 hihde il
I, ik B A D B R mT e

B L)X y PR FRIma N o 2 F i 5 58 B ] P
RN 1% 5 2 T — R 2e K 0.47%, Higm
BALIRN: y E I2 BH Y IROBOR 1 O I R R
P 5 o PRI R 35 B L A SO N 196 5 RS T — ST o
I8/ 0.4%, BT PEIRLIA . B L(c) R RESRIE 2
e BB, AEdE T PR KA T BUS YRR U
PP RMHEK, B RSk Y 2.7%, HZ )G
IS IR/, A5 8 WA BRI IK-2.9%; 111 [E A
WRCAE 2R 2 BN 0.44%2 I, 725 3 BT IR K,
TEH 8 WA FNEAE 2.1%. I 1(c)rh H 15 [ Py I e 1)
S5 AR ) [ BT 5 R IR L

T 3ok 2 5 AN [) B ) ARAR [ B B 1) ke g 7
ik BT DUAREIL, ik 5L A Dk i 5 R0 3 16 A
WibEp s, HrPAEES 4 5 5 AR I A DGk
F10 B n RJ7T R . TR, AR TR 2 vl i B 1 3
ML x 1 10245, LR, x fphdi Rl ez 83
PEMY Ax [R5 BESZIRIR),  3X 55 R U443 BT (1 45 21
Wit o TR, ANTFIRTIT 15 ANFEA 50 Rk i )37 il 2% S5
TNy AR RNyl R e S B T R B R AR
I AR A K 2 Ah, B ATTRART BRI TEAR B X 51
1M H x Ay o 7 [ E LA B . BRI o] DA e,
SLIF EC-VAR FEAY (1) ik b B2 38 K 15 P 2 4
KK AT AR . R, T EC-VAR #5
RIANEAHR e, HAEH AT, REEVE K
ZETF PO B . BRI, 2k I s .

3 &t

Ll Cobb-Douglas A== B HUA s, T4 1978~
2008 F [P A Z AR T2 Wi i 57 T 1) EC-VAR #
A, S EIFE RN o [ RS R B R
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