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Abstract; There is an important reference value for realization of low carbon economy and low carbon life to understand the
change of per capita indirect carbon emissions based on different demand levels. Based on the demand-level of residents’
consumption, this paper established the corresponding relationship between different demand levels of per capita indirect

carbon emissions. We decomposed per capita indirect carbon emissions into three types including survival type,
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developmental type and luxurious type, and estimated them by the input output method. The temporal and spatial evolution
of per capita indirect carbon emissions in different demand levels were studied and the driving mechanisms were identified
by the spatial panel method. The corresponding emission reduction measures were also proposed. The results indicate that
(1) at the national level, there is an upward trend in per capita indirect carbon emissions in different demand levels. The
spatial imbalance is mainly reflected in the difference between the north and the south. The northern region is always the
main spatial carrier of them. In most provinces, per capita indirect carbon emissions of the survival type have a strong
upward momentum. The high value areas of developmental type and luxurious type have a trend of decreasing first, then
increasing, and increasing gradually in the number of provinces separately. (2) The global Moran's I shows that there is a
significant spatial autocorrelation of the per capita indirect carbon emissions in different demand levels in 30 provinces of
China. There is a strong “Matthew effect”. (3) The results of spatial panel regression show that the technological progress
is a key factor to achieve indirect carbon emissions’ reduction. The negative emission reduction effect of population size of
each demand level is much less than that of the positive structure effect. Macroeconomic factors have increasing emission
effects, and the influence of consumption factors is different. In addition, some factors have significant spatial spillover
effects on each level of demand. Therefore, we should pay attention to the effect of linkage emission reduction between

regions, and do a good job of coordination in indirect carbon emission reduction.

Key Words: per capita indirect carbon emissions; demand-level; spatial panel model; China
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Fig.2 Spatial distribution of urban residents’ survival per capita indirect carbon emissions in 2002, 2007, 2012
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Fig.3 Spatial distribution of urban residents’ developmental per capita indirect carbon emissions in 2002, 2007, 2012
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Fig.4 Spatial distribution of urban residents’ luxurious per capita indirect carbon emissions in 2002, 2007, 2012
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Table 1 The Moran’s I of per capita indirect carbon emissions in different demand levels from 2002 to 2012
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I/ EKFEF 1/VIF 0.1639 0.3004 0.3846 0.5163 0.5378 0.5382 0.7562

e VIF S 2Rk T

2.2.3  BEAEUA Ko Hr

ASCR A3 (A AR A TR T (3R 3) o AFIFERIZIR A B S e HE A TR B8 2 KT 45 T
Ml fe /N — e fili 145 R K 50 R B A7 2 T Y LMlag, LMerror i i i 2 PR 46 5, & A 11 R-LMlag
LMerror . R-LMerror il i i 3 E K 5, B £ AU LMlag . LMerror . R-LMerror Wil i T @ EPER 5, 20 3 Akt
RREAY 5% 25 A7 6 25 0] FAH DG, SLM Fl SEM 1008 T J6 2 1] 38 BN 1) 1% 6 ThD A B a5 8, (H 16 %2R ] SLM
i SEM I, i 7% [& SDM (45

3 1~ SDM (¥ Hausman i35 7E 1% 10 35 7K1 T 4548 R, B A LR [ 2 2500 A iRl HILIE 2 ; Likelihood
Ratio ( LR) K95 7~ , 3 /I TETASUAS Y (14 i [1) 1] 5 2080 17 357 108 3 41 4 S Al i, T DA 347 1y >R s ) [#] 22 400 5 Wald A
B 7R, 3 /> SDM HJid it 1 1% 09 1 3 A, B SDM ARg4% 4kl SLM Fil SEM, T LA 4, A S0 #%
G B R] [5 E 2400E Y SDM. R B RN [ e oK 2 I 34 B B Bk HE TR 3K B AL

AT RIZ RN Ba & e 0y 23 18] /8105 R 4008 520 1E 542 ") Moran's 1 YRGS 45 5 — 3, i — 20
ULH TRRIE PRI R E . TS AR AU T 25 (RIS RS i S R i, A 78 | RAN miAli it
BB 1A AR B PRAR B 0 AUV A, AL 5 A SUBTRUN ", R T A A 18 AR B Y B R e Bk s ) A2
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Table 3 Estimation regression results of per capita indirect carbon emissions in different demand levels
- T[] IS4 Panel regression model R 25 [ A FEAE R SDM
Variables A %R FEH | yariables AR % R B
Survival Developmental Luxurious Survival Developmental Luxurious
InEl 0.5270 """ 0.5579 " 0.6784 """ InEl 0.5583 """ 0.7008 *** 0.7226 """
InSTR 0.1974 0.4610 " 0.4558 *** InSTR -0.0138 0.3284 " 0.7427***
InGDP -0.0236 -0.0258 -0.0587 InGDP -0.0333 -0.0315 -0.0085
InEngel -0.3565 -1.2318""" -0.6263 " InEngel 0.2524 " -0.5555" -0.4886"
InDI 0.057 0.3433 """ 0.5505 """ InDI -0.1118" 0.2495" 0.083
InUR 0.2387" -0.0101 0.2166 " InUR 0.1747" 0.0422 0.0604
InP 0.0173 -0.0058 0.0222" InP -0.0116 -0.0039 -0.0546 "
WinEl 0.2902 0.04136 -0.0274
WInSTR -0.502 -0.5047 0.2684
WInGDP 0.3301 """ 0.4515*** 0.4875
WinEngel 2.6287 """ 2.9524 " 1.2606 ***
WinDI -1.9261 """ -1.9844 """ -1.6188"""
WInUR 1.5904 *** 1.272909 *** 0.6941 """
WinP -0.1600 """ -0.345284 "~ -0.2388 """
WinC 0.3419 ™" 0.3129 """ 0.5279 """
R? 0.2747 0.3666 0.4037 R? 0.7187 0.8129 0.6606
LMlag 8.9876 """ 2.2598 45.2296 """ Wald_spatial_lag 87.1068 *** 72.6567 " 54.0863 ***
R-LMlag 0.5859 2.7383 " 0.0189 Wald_spatial_error ~ 84.5558 *** 73.3713 7" 56.1021 ***
LMerror 8.6285 """ 6.5827" 58.4056 "~ Hausman 109.1876 """ 476.8483 *** 115.3098 ***
R-LMerror 0.2267 6.6612" 13.1949 ***
LR-Spatial -18.0603 -35.4704 -163.4504
LR-time 96.9857 *** 49.7410 " 132.3261 ***
wowow ok ox # SPIFIR P<0.1,P<0.05 Fil P<0.01
R4 iEAE R A B R 0 8 R
Table 4 Direct and indirect effects of the Spatial Durbin Model
_— A7 Survival % JE %! Developmental F LM Luxurious
Variables R P 0z B o LTHRUE ol
Direct effect Indirect effect Direct effect Indirect effect Direct effect Indirect effect
InEl 0.5534 """ 0.1693 0.6989 """ 0.0144 *** 0.7256 """ -0.053
InSTR 0.0121 -0.4304 0.3336 -0.5226 0.7481 """ 0.2238 """
InGDP -0.0449 0.2988 """ -0.0355 0.4398 """ -0.0099 0.4724"
InEngel 0.1571 2.3079 7" -0.5850" 2.8828 """ -0.4986 " 1.2506 ***
InDI -0.0429 -1.7138 """ 0.2606 " -1.9446 """ 0.0901 -1.5650 """
InUR 0.1157* 1.3967 *** 0.0274" 1.2405 """ 0.0605 * 0.6692 """
InP -0.0590 -0.1396 " -0.023" -0.3349 *** -0.544" -0.2278 ***
*owox xox xSRI P<0.1,P<0.05 Fl P<0.01

(1) BARGEL SR A [F) 755K 2 U35 B 35 B HE O A SC B N 3R, BRI 2B X AN [R] 75 5K 2 BT
BRI ELREON 24 83 O I, o i R R N4 I 5 B 4 TR 480t 25 O IE AR ELR AN B
XA IR e R, R O A NN A A7 Y 33k SR 5 1 75 SR JZ RO AR IR ARAT &, i T3 42 B 2 1
7Pl TR Z DTS b BOREEEGR  BORTEE AT AR A I HE i S Y AR DR M AR M DX B A B 4 45
A KR I7 K FARBRAE AN U196 2 55 12 U9 B (IR AL 1 5 5R I AR A2 B HE I X, R B 12 3800 5 ) 42 2 f
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FOORE , A A RS AL BT 2 it SR 2 UM AR 125 B 22 02 X AR A i HE BT B 1) A1 A T & Je B T SR 2 IR
B FE A A8 X AR5 R A O K, 3 AT B FR T & R 7R 9% B B R AN 5 1 B SRR G 4541, PR I 7 25 () A
B S RRIE S A B S S (RSN RON R AR N I AR 5 L, B R BB A% O B 3 Tk T R
AR T SR Z AR e

(2) FRZ T P 20 455 2R 2 R X8 B W HE B0 5 i LA TRD 2300 o 32 7 b 235 460 1 72 2 S0 ) 35 4% 784
BB WA S 0E ) EAE RN, b ZE A Sy IR E AR AR S e i AT B
Eedth SRR AL 2 P S5 BOR SRR . FRE LA R AR R AN G B i ™ H Y B IR B U
JCERHL X A L P 307 B T AR XA =l A D3 9 57 S0 4R - 3 B B sl N RS Sl R )
F A At A DA, BB P b 544 2 SR, S 8B B R HEOK P B . FE DK PMA & R RS 50 R, X2
R sl S5l G 1E 8 XSz Bl & R B A B RRE A RAEE B 200 L83, ST B Y KXT 484
R IZUO R IIHE I ), B T R 20 LT 2B sk, 30T RBIE P AR b 28 T 9 & R A
AR A = R B, A e T 9%, DT (B 42 5 | 3502048 T BT 9 e 4 K [) -t 10 B il o 2 Jre 468 35 O
R A TR 75 2R J2 R B S B HE AT AR« T IAR RGN ™, DX 8k 28 B — A1 140 328 3 0 AN Bk 1) DX 3l o 75 sk
B ARVRHE H R, AR R L= b S5 48 & BRAL A Ak N B S AT 7= b S5 F R S AL, RO kel i 4k
F5, 27 DLER A GDP AR D AEAR LR & 40 5 IR SRR R | g4 X 0] A VR B B HL] 5 ) 25 #MEAL
il AT S 30 X 3 ) R T 1) A1 B | R Bl Y R B R AR HE

(3) i BT 2 XA R 75 2R 2 RS B B HE L AV B A 22 57, B /R AP RS54 A
ST RIZIR NI B S BHE T o AR K J RURIE (% RN S4B 3 i HE s SRS JR 2R B0 T AR R 1R
A TEACE S BT BT iR AR IR K5 BT (4R S A S R A A B SR I IAR A A R A 2R
I T RS FHAE R RAIEL R R EHE 3, B8 Bk, BAS R RECF RS o iR A AR
PR s HE R B, (HM L B0 R EOR B AN 3, W] REJE: P ks R M A A7 T 3% s [ R e 7R 30 2%
PSR BRI AT B O AT AR 6 U 2 B R A, K43 B A AR K i RS IR R AR T B Ir LR
K& IR REAE IR R LA 5 R AE ARSI B SR HE TR, AT LA i & S5 B AS
KBTS NP S i HE R 3 0, (H 240 1 2148 45 75 SR Z IR S B s e HE B p 38 A 389mT S e e Ak 4 Je 78
NI R HE R 1) B A 0.2606 , 78 10% M7KF- 1 3, AE [ HEE800 H , N3] SISO 1 4 % &
AU Ve R TRV R, IS 7E— IR T AT 2%, 488 S U H X e 5 2 88 B Aw , BUR
FAZE e H S R RS b 2% S R e Kt 22 B 19 2% , HERH 41848 il S e o o S 2 | DRI A 389 T S g A7 2 i )2
17 EAT B s Z A £ 1) 25 (RSN GRARON o, AR AE B e i B AR I KT A [ Bsf o7 St o R 5 5 K ke 1 i 22
TR BT SR A RN AR 16 7 SR FE AR AR SR 4540 P LR (IR I 25 4

(4) N TR ZE AR T R 2 RN X8 B 3 B HE TR 2L AT 1 1) 85 FA %0007 0 670 ) BUARSRAON 3BTk 26 A 4 v 2
B IGHER R X A5 T SR 2 U B e H s i) B R A5 A R38N 35 R AE P Reist A B i
Jei , FOXT F B A T S5 1 M N SRR 55 Vit A5 (R A 4 TR R R, AT g T AR LA R b T AR A
TR IR B B i HE S 2 PR G R o5, DR B A AT B3 2 AN R T B B Bl . 3 N AR A
RXFAAE B B8 AN )T SR 2RI B i HE SO AT« el 2 " MR 02 PR O 3 B il XN VRS 9k 5
LRGN TR R TR 5P 8, g @R R B T SEhl , I 7= A MR N (2 AR 4 K 4B
BB sHE . AR R 285 A N 1 (W RIS R EE R RRAE | TRk 38 1 Al o, s xd fe e A 140 AR (RIS, 324 101
PR 2 I HEYE T

3 Fig5itie

31 Zhig
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(1) FEARFTE RIZR AL S i HE RS a3, 28 MR At F 2R A pg b 22 5 1 S X
P RAEAE P E AR X e Z2 8508 (0 A= A7 B NS4 B S e HE S L T3Sk i | 28 () 22 S 0 i/ N |, & Jre U
T R X AR Bl Tl 22 R S5 4 5 4 S A AR AR A T S () 25 550 ) S U s
FPEIUE T AL REAE

(2) RIRIFE R 2R AR B HE R (942 J5) Moran's T ¥R 1F , H 2508 5 B MR 50, Bl 3R 2 A
B B HE O KT AR R b DX A 25 1) b AR SR A, BLAT RO« 5 KRB0

(3) ANTRIF R 2RI B B Atk HE i 10 B30 i B s 2 728 A ] s 52 3810 45 52 e [ 380 ) L 4 AR [ 252 | G R AL
Tl BEA AHIE ZAb iR 25 5 BOARISHE R BN R 55 SR 2 RN X B B B HE s Ay T 28 i N 11 RS AE 4%
R JZ R B ) BHEVE P/ IN T 1E ] N EVES R 800 , 22 WL2 5 IR 22 R BN SE HEVE T, o R 2 I R 1
FEBAAAE 25, AN, R TR 2 B A= Bl 2 &R N O R A & A s R, e, 78
AT B B IR HE R | 7 235 45 57 M) DR 254 FH AR AR AE B 45 7 SR 2R IR it 400 DXl ] Ay o) SR ST HE 800 £t
T B B R HE 1) G2 25 WM T A
32 g

FETT R R AT B3 Bl HE R %) 1 2 2 DR IE JRCHES AT 25 i B 22 R 3R o A B & e HE O o3 i R 1B
AR R R RIS B HEA T 40 % e B AR ) SE I ELAA B2 X, BORIEE e A R HilAS [ 75 sk A 478 7 i HE
TR b ARARERE AR Y 2T BUATEAR 3K, R B A, HARBRE AR 191 A& 5 S A 75 2 — 2 A e [] 4
B R, FOA SR8 4 5 T R BHES 1, A BRI B S Bk CHE T AR A UR S, 3 47k | Bl 3G SR N AR
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PRI TE AR S BT B B S i HE ORI 5 b, Al 5 | A2 2 T i PR R A 740 #T

B i HE IO 5 S i R R A2 2% RS AR SO T R 1 TR H AR AT A o] etk i 25 18], 7R3
AR5 2R JZ RS B & e HE SR, el 45000 0 B 1 B s RS (T Ak 1 25 B, Ve 25 R I PR 52 5 s i, ) PN
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