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Analysis on the Direct Rebound Effect of Urban Residents’
Electricity Consumption
—Considering Local and Global Spatial Spillover Effects
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Abstract; In order to explore the spatial spillover effect and regional differences of direct rebound
effect, the measurement model of direct rebound effect has been improved based on the spatial
measurement method, and the empirical analysis has been conducted on the basis of spatial panel
data of Chinese urban residents’ electricity consumption. It is found that there is a significant
spatial spillover effect in the direct rebound effect. Ignoring the spatial spillover effect will confuse
the impact of energy efficiency improvement in urban residents’ power consumption on local and
neighboring regions. Owing to the difference between the local and global spillover effect, the
government should pay much attention to the scope of the energy efficiency policy to reach its full
potential. The direct rebound effect and spatial spillover effect of urban residents’ electricity have
few differences in the eastern, central and western regions, and they are steady at the regional
level.

Key words; energy efficiency;
decomposition; spatial econometrics

direct rebound effect; spatial spillover effect; price

SR R Y e FLRE B A B BR  HRE
RETRACRAE A RO 2 F Bz 3 T A
1))z 0, E BRRE R 2 (IEA) 45 11,1990 ~ 2000
AEAEREEIR IR T B AE T B 1. 3% ,2000 4 L
J& , TR A TR 2T B R X — EL i)
BRI 0. 4% . I A b FEUR N W7 Rl B R AR

i BHE: 2019 -04 -09

R HU, R T RCR WA BRI A M AR T
Ko, DR e S s S RE TR 9%, RINF & B4 [ml
SN, HOOS 5 REIHE (Y S R AN 220

F I R AR AT AR AR A v O T L TR
B A 7 HE R AR A BR AR SRR i b s
50% LA L, 5B BLA B BT T 0. 7E 4R

HETH . 7Pt SR2ETe iR 4 % B0 H (18 YJA790031) .
EHERA . A@EE989 - ) B ELHA, RICKAEEIR A, 8 (1961 - ), %, I TR, RACKA2EZ, L S,



% 12 & g S

WA KRR b AL B8 5 AT ——F & By #R A o By 1AL 2R 1801

v PR s J R G L o R JF HLl T
BT ABORA , R s i — 228 R E R
DT 2% ST I R 25 8 R H 42 [l Ak
o B DX I 2 S B - B B R L

TEIRARAEDT I e R B R PR B
[l S35y 2 10 R 47% i Lin 451 (o3 45 1 3%
W1, BT SR BRICA K BT R A A7 Fil A 24 o
AN 2R R IR AR A A B2 T I 2 RB TR 1Y e
J3 T A S BRI SR AR 3 R b s R
F, T 422 [ 9505550 1 il B, Berkout 25 Al Greening
5LV B 1P SN, 1 R O DA SRR AT 1Y
FER 3 — 2 SCHE 5 Ml X (] BE VR 2% AH B ST Y
B, (I MR M 35— B, i S ) 0
5 HAF YA OCHK , Bk 1 S5 ) e ABm n ) T
SN IR A S AT R G 2 R R
RETEIH 2 /e h 2 2 [A] b A AE W] SR e v o, PRt
AFF 5 R FH L 422 ] 53507 AN R 2200 25 [ s 1 2%
NF. Y RO A — S LR 2 B G, AR |
B LTI A X el Ta] 3 HE AR (A AL
N AR R B Bt i IX R R el AN L R
% 5 1) A b XS B FEL R 38 2 T AH 41 b IX i R
PR AR 520 {45 B F 42 Il s A0 7
iy D Ta] YR 1, © A 5T PR R 2% s B i A 25 )
ROV ( FEEEFE 25 (B ) TR VE 1 4% AT 3500
LA [l e R0, T T LS e i R L
F2 ] RGN KA.

AR SCFETAE  — S O 4 10T 5% I 5
BRI RE A [X 43 B 4% [0 55500 5 2 (A Vi
BN 5 T SR T M SRR N AE AR IR & S b
FIFH H T8 B A R ) 3l LT B ) TR Al B s 2R A 7
SEUEARS S, IR A3 ) 3 1 2500 4 43R 4 Jey i R AR
I 5 Jry Fl e HHASONE DA B VR | B 4 T M S
B R B SR 5 — R — 2D B T
L IR P P A [ A 1 DX B2 e e ISR 4
SR A B T b 0 v SRR R P, 4 1] S
SR BEFISARAE , X5 9 BE DA H br pY SE P B B
ZE M H.

1 AR

i PP R [T S R SR« i BT R L
IR N = (WU T 98 - SRR I 4
) /WU T 2. BOR BT R E (H AR
1+ P LIRS 24 9 52 P L D FEAEAS AT 0L, PRt
SR A R T A A SRR A R S R R
2 [T SN 4 AQ AR B0 S e T i U X [

—IH P (A B IX I 2 ) o ] — BB IR 55 1 4
BT, R SRR 23 (AE <08 Hb X3 2% ) X [R]—
REVS AR S5 AT 9%, 2B IS 3 T R[] b KRB IR TH
TRARE ST A . 25 T B IR R M AR S
] AH G, i T B P b 2 T 33350 07 7 T 5
e, e A AR e g SR b ST A TRl AR
Ky
Y =AWY, +XB8+WX0, +c +u,,u, =6Wu, +¢,.
(1)

T Bl R e N S s AV E R R A 3 Y
AR A n A DO R B T 2 W R e
xn HEZS AR AR X, M5 ¢ 4F n DX kA
AR A L nox k R, AL ks A
B AR H 5 wy,, WX, il Wu, 735
SRR A R AR it 22 [B) AEAE 18 N AR S8 BLARON i AR
AR A AS BN 5 TR0 2 [ A7 1
LH TN e A n A HLX B AN, AR 3 A AR %L
I AT IR AR 1 — 2530 43 Ay (i1 2 R0 A5 A Rt AL
BN B,

A A0, TS Hb DX B 80O B2 i X 7
DX B I 2y A AR FJ  AH A X 2 ] R
HL I 98 2 A R, B A TR B — AN Y A
Ry Az < 28 (B R RASONE ™, 3 B4 b X B FEL AR
BB B AN R AR Bl X 7 A A IR SRRV i 4%
s AR M DX 7= A A [T SRR (R BE, AR AT b X
Joi B LRI B ot 25 A AR L IX 7 A 422 [m] i
RUNE. S SOR I 2500 Bk Ay 42 T 33350 1 1) 4 JRy
25 [A) 5 R

A 070, U] 42 (] A5 0 fr) 25 T s 1 25007 Sy
JRy BRI, R A% s R AN A A e — Hi X
4B IS4

#A#0 H 0740, W4 528 [ RN AR
s () AR 445 ke A I BG4 P b AT
S = N1 1y e Ry o R T i s I e s
[ ¥4 4 2800

DA () e AR S 5], A 41 s R T v L4 (]
SURKN K H 2 TR AN TR i, s LY, =
Y, = (I-AW) ~'c, W23 (A1 I [F i 2500 455 750 v 3
PR IR P L T ] A0y )00 B vk ety
1 - < JE(Y,1 X,,W)
X e, 2
XH L E(Y, | X, W) HndEF R E(Y, 1 X,,W)
S | AICER. AR T B ] SR 0N S A
AN n ASHLX T 1 82 LS00 1) S35
AR R34 B A2 L ALN (RE).

L ] SO 1) 4 S 2 ) s o R 3 5

RE = -



1802 FlkF

FIR( B RAF )

%40 &

%0
LA OE(Y, | X,, W)
SRE :_nT(n -1) ,21 =~ dlnP,
(3)
X 3) T EFE A N n b IX 42 )R %5 1]
Ui RN - YA 850 RT R Shy - 1 4 J) s [a) i H
BN (SRE).
BT W0, L ] S8 19 Jmy ¥4 22 1) ik H1S 2%
I LA R A4 Jey 5 Jey R [ o A7 1) 2 Tt 20007 315
TIET] 27 B R B e OC T 45 B) T o BB Y A
W[ll Tﬁ_%ﬁt*

2 A AR

2.1 TEHEE

RN A A SR B P L R SR N A A S
(R 5 BT, B PR A Sy B AR 9% 25 1 L 25
(A HERA T e, T 3k BE BN 38 FH e i i KAk
o JE B, R, A SRR O R R A T 2 A 75
UEZ AT«

1) s R AL JIH 3% (E) . i e R A 078
B Ry P AEAR G S B A TG FH A o

2) JERJHHOE (P). Ja R AT N L
iR o, Y R T R A 6 AN i . 5
BRI T s R A A% BE A kR 4,
AR, A% LK R BT T A A
TR W B2 I 52 4 n] 396 T B4 ] 3y = 22
S ks TR IR DG, S T A e A [l g
RN, K 8 BT N A A B A0k =3

P, =P i X P it X Py i (4)

AP, P s Pree, ,%u Pcm ,éa‘%ﬂi‘%/%’éﬁ i Bt
SR R SEBRIAR B R | R AN
MEBUT NS, RN

Pmax,ir:maX%Pil,Piz,"',Pir}, (5)

' P . /P,
Prcc it = max{1 w}’ 6
sz() s Pmax’ij/Plj ( )

! . P . /P.
Pcu it = mln{l M} . 7
=11, R (7)

— LR T LT AR P FIT B
A P, BRI E Horh

Pinc,it =P XPrec,it’ (8>
Pyeiw=P X Py (9)
3) EEH (DD). JZ H s ZEm PR N R
5 H R 5 Al B ) SE PR 22 BE H Rk
T HE UL, BE H R b DX O 5

A 25 TR A S AL B o AR TR LR OR.

max, it

max, it

4) R B (1) . S R R A R 75 2
R A TR R W RN 34 ) SR A
i O S JE R 9 I SR E R R 2006
AR, IR RS DL B 3 K Pl T i
ANBEXT L 79 B 45 5 52 PR RI T [, F90 400 Ik
e ERFH P L [ S N 055

5) WAHFE R D (POP) . 3L fE RN E1
PR RN BB . AR — b XN F B
Z AT R, S MR 5 5008 S | B I
R R AR () A RO
.

6) ZEAIALEAERE (W) . f) 2 Ad Y 25 [R] AL
E%Efféﬁjjﬁ?iﬁﬁﬁﬁﬁ(ﬁwﬁ &R 4 3 11 25 (R AL
HAE . T2 U IR B AL 1 1) 2 (R ASUHE B A B
FVESEUE S #T, 1593?,3\1”%’% 25 (1) i+ AR Fof
i = BV FLA T T M IE 22 B RE , R, AR SO B2
T by P 24D 385 119 2 () AS R R

2.2 HIEFRIE

AR SCHYFEAS X [H] A 2006 ~ 2015 4F 4548 9%
TP 29 AN, s Kk IR T o [ B R S 4R
%) (2007 ~ 2016 4F) , ( HrE HL 4R SE) (2007 ~
2016 4F) ,{ H E S iTH4E %) (2007 ~2016 4) , H
F E K GeiH 5 Mk 1 Wind B0 . b, R R
HL A A% 55 30 B B A BT 38 R ) 2006 4F- S 3 1
RS A5

3 SEESAT

3.1 ZEMHEXEWRE
JO7 S Tl AR AR AT, e A 6 3l X 1] dnf
Ji B 9 B 5 A7 A 2 AR . AT LA i 52
SR RCH WS BEE: T H T 2 i 4 SR AR S
TR, 32 1 5 TR AR 03 B R T
B L 2 FEE AR I 2
®1 THEEXKBER

Table 1 Spatial autocorrelation test
A B HREL Z1H P{d
2007 0.210 2. 186 0. 020
2009 0.235 2. 366 0.013
2011 0.201 2.058 0.019
2013 0.252 2.471 0.010
2015 0. 187 1.999 0. 028
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Table 2 Regression results of spatial econometric models
Aghr SLM #Ei# SEM #5754 SAC #Ei# SDM # 7
WE 0.2757*" (0. 000) — 0.317"*" (0. 000) 0.237*** (0.000)
Wi — -0.070(0. 576) 0.363 """ (0.004) —
WinP,,, — — — 0.590 " (0.042)
InP;, 0.464 7" (0.023) 0.615""" (0.002) 0.526 """ (0.002) 0.553""" (0. 005)
InP, -0.355"(0.074) -0.398 " (0.040) -0.363""(0.025) -0.499 " (0.034)
InDD 0.305*" (0.003) 0.356"" (0.000) 0.326*" (0.000) 0.266 " (0.007)
InPOP 0.691 """ (0.000) 0.924 """ (0. 000) 0. 662" (0.000) 0. 689 """ (0. 000)
In/ 0.541 """ (0.000) 0.713 7" (0.000) 0.508 """ (0. 000) 0.5337" (0.000)
X EAUSRAE 285. 640 272. 542 289.777 287. 693
AIC —-557. 280 —531.083 —563.555 —559. 385
BIC —-531.591 —505.39%4 -534.196 -530. 026

T AT NECT N BT 5 s | e PRIFRIRTE 1% ,5% ,10% [0 R MEK 1 2%

3.4 SRENEZERHSH

TE SAC BEAY 3l B R T P 422 [ 5880
()23 ()3 R0 A 4 RO, 45628 (3) I 15
Rz SR 2 ) s 00 R 13.30% , BIVAR 418 1l X
FHHLCR S = B 1A Ak 5 T % 1% , 51
A b DX JE R PR T 9 2R S 0 0. 133% . L) |
T ERIH A AR E IR R 7 9 A s ) K
I, TR VR IR F R P 4 [ sy s
(i) it £ 15 0007, DTS TG ¥ L 55 ke s R P R 2 ]
RGN FIABE. PR T A 25 )Y H AR, e — b DXy
fIE H AR A0 5230 — i R AR TR 300 Hi X R L

TN IHERLIRE , A T 5y 3505 b DX A0 41 ] L 422 [l
SSAGNE b DX ] PR ] 400 1 3 605 B AT R0 b YT 2 B A
WU A, B 7 388 2 T o i R X 4 [ Sk
AT, 4t v JEE B B 7o T A 5 it >Fe 00 o1 A b X
ELHE ISALON; | DAE 4 S BT g H .

HE—2 0BT Ry BB ) 25 [ 3 H &40 . 7 SDM
REA Hp | A SRy PRI ey S B4 45 T g s A58 ) st A7
1E RPEE 2 oh SDM MERL 4 Al 1125 51, s A A8 |
OV BTSN - 50. 40% | 2 B —Hb X T 4P
2 1o P R B3R 2 o A DX L S e e 3410
HIVER, 525 A 5 S AL o Y SRE Jy [ AH J. 78



1804 AKX FFR(ARFFIR)

%40 &

SDM 7Y rfv | $pf e B FH PR 42 [ g g 5 2
6] % LRI 23R 49. 07% F - 50. 46% . ik%h
T, 4 Ry Ry 3 B4 25 T v o st B
S UM AE I 2 B8 RCE R i T L Y
M) Fr) 245 [ 5
3.5 REMEKIE

B E X R RN, R P R
DX kA Joe R FH) P 2 [ S50 W] e A A S
25 SR IR B FH H L [ st 1 R s T s %
7 7E X 382 TR A A fd. ARl AIC 5 BIC {7 B
|, 7€ SLM, SEM, SAC, SDM P4~ % h  SAC
PR A& 1, LA X SAC AR IR A7 R e A4S
5. R 3 R T H R X 22 F R R B E
F2 1N S 2 ) s R RO I A5 AR R 3 B
AN, ZR CH T DX R R R A [ R
R Lz )i 80 25 S 30 /0 , Ui B B R T
LT [ SR O AS A A T g DX . Sk i —
IR UEIX —E518, X T oAk 5 X 338 B I
FHEVE TR, KRB0 45 SR AE 10% /KF BB JCIRAE
Y7k VG I DX R A ] A [ o A
5 S AR

*3 EZEMEKERMEHEERAR RE 5 SRE

Table 3 RE and SRE of urban residential power
consumption considering regional

differences
X 45} RE SRE
A 33.44%(0.14) 11.17% " (0.06)
TR 47.79%(0.10) 16.65% * (0.06)
[l 35.06%(0.12) 15.17% " (0.08)
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