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Abstract

This paper selects China’s power industry carbon dioxide (CO:) emission data from 2008~2017 as
a sample and uses principal component analysis to study the driving factors of China’s power in-
dustry’s carbon dioxide emissions. The results show that energy intensity and urbanization level
are the primary factors influencing CO; emissions, while economic development level, power gen-
eration structure, industrial structure, coal combustion volume, and total population are second-
ary factors influencing CO; emissions, and energy prices do not have much influence on CO; emis-
sions in the power industry. The negative drivers include: energy intensity, urbanization level, in-
dustrial structure, and energy price; the positive drivers include: economic development level,
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power generation structure, coal combustion volume, and total population.
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1. 5|8

HCE TR AR, o B A 4R G R R T T S 25 R B B, R 1 AR O £
P SR [1], AR i B S A A s il iR 8 DLl 1t R OV IR 2] b F] 2018 4R, E
GDP &% 900309.5 127G, AHELT 2017 KT 6.6% [3]: EALBRHEEAF] 9466.504 Mt, AHELT
2017 SEHEK T 3.1% [4], H, ARL 40%0) A BRHEE 2K B T AT [5]. Bk, AR
F AT Ml ) AR A B T R R A R — SR A e HE T ) G

UeAh, Bl TR E H AT S R SR AN e, N R TR SR EEE RGN, RIS T K B A
MIHEC XU H bR 32 H A9 R ER 22 1Y) 2 O3 T AT IR L B 1) j,  ELUEE TR L R R IG
WAk, AT, HIAT B K R IE R RAREE R — BRI K B R Gk e A siil, 5 T AH IR
FoMbAHOCIRIZR, B A wE RS PSS TR B A BB, DI S H bR 0 SE 0.
R, 3 7 B A0 R B AT S A R R R 2R, O AT AR AR PR B S

H AT A s e R R A A K& IS0k, fEAOL T, AR 21(2020) 18 55 2K €8 I Bk B 7 2
(13ia 47 LABhAS 70 b BB s s R 2R, b, & IEEEM 1 RN MCR BN Dy AR S
KRG, RIE. BB BIHH6]. HHBIFS(2020)iz FHIEME 73 4. LMDI Z3 i il EKC 5 55 7712500 MV B HE ik
BT b geit, SEFRI: SR ROE AR O B R R R A SR R N TR AR R, Tk
IR RS AURH G 1 PR 3R A4 b X 22 55 K R /KT AR /K (7] AEAS @ s Ik 7 T, RV HE.(2020) 3R 48
TS IE H T R HE A AR R, I DT MCMC 732 A R %2 eI A8 28 TVP-SV [l AR R (1 45 &35
17, 1Rl R AR HE TR 1 R [8]. £ 5B (021) KA TRz, 8K [ 2 - BN N
RS S AU EA SR, BREr g5 M. T s iih 5 U 5 R i, 5 AR
HE R AF O (14 DR 2% CL 4 R0 45 M R ey TR R B (9]0 TERIFNV AT THT,  %%(2019)38 3 STIRPAT #E8 43 #t 1 i
ol — A BHE I e R 2, 25 BRI SN A R HE R A e K [10]. LRV 7 T
FHE(2020) K ¥E TG b i) A AL BcHE R R, 8 X34 Divisia Fi8 0 gk 1R 0 A il — 4k
B HE R IR 3R LS AT W B R R BEYREE #1117, ERRSS LT, E 92019 PDA + LMDI 5%
BEAT 30T, 25 SRR REIR RS N EETTRR R T [12]. TERBEN SR 7T, HA4%(2020)% 7. LMDI #8147 4y
Mr, SRR, BHERR S RN Y SR ) RO AN 2 N A R R S IR AR DG, A T AR AR
7 R e AR 0 25 5 e R A [ 131 AR TEHE(2020) M T SR BETH B ik STIRPAT AR s 45
S BRI TS 3 S R 3R A I B 2 S5 M 141

I IR B SCER TR I, TEXT AR HES G R R AT O, W T VR 2 A, SR T &R
PR E Tl o b7 751, AR R T H 047\ — A A HE G2 e (R R (R i T 2R /D o BRI, ASCR A o 0
M R AT B 047 b — S A B HE SR i IR A
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2. BAZRUKRHRE WA R

1) HIAT IR &

RER 1 2 2 PE B B HE R 7= A, T F AT A 2 K B 55— YR BB 28 R P VAL it 2 i Al
FLRE,  FELAE 7= A5 5 A B 5 AR PR V8 6 DA S A B B HETS e TRIT AR SOKs AT IR B (X)) 1R o — A
MR R [15].

2) &R IEKFE

— N BN X 2R 1 R A LLRR IR Y S v B fr, LR X HLRR I THFE . S PF IR FE/KPAE
—EFERE LR T AT R R, AR AT B S B H AT AR R HESCER . Rl A S 2
BF R B (X) A2 GDP SKEoR, Hhr2Ie[16].

3) WEEA K

1ELARE IR TE FE N SCHE I A0 R R iU, FURRAE D AR P A AR VE AN T BIOBR (M BR YR, I B A A gk
SRR VAR, T4 AN W] G A3 I FE AT A R HE S . DR AR SRR K (G R R A
WHE AN/ NA[16].

4) BEIRMHS

REVRAN M (1 T 2 G B Re AR 7= B AR, AT R ERTHFRR IO A, (A5 A P A AR Vs B AR 3 o, 31X
BETT e 23 i R B 0 F B 100k, BT ek H P9 AT ) SR A B HE S o TRIT A SC IR RETEAN B () B A
J& B T A AR E 171

5) NDEE

NOF g2 DS R B L. NOSEGEOR, RS E, ) A BRHER
2. IMA SO N HE RN ANIE R, A2 T A[16]

6) BEIH 5

REVR AR TV FE 5 2 5F 5 17 I EL R BB VR SR, mI 4Rk 47 GDP ¥eRe S &, 5 FH
AL CWERRUERE T 07 o ReUR SRR R I — A 2 R IR SR A R BCR R AR, RRRE TR AR B
TR G F RIS BT = A2 205 30k o DR T AR ST BB I 5 JEE (X ) R N REVRH 9% (1) 5 5/GDP [16].

7) KHLEEH

DU B, FRE ATk I A LAME GE ok S o, AL, K AR REIR KON . SR, AT
b PRI B HERO L P Aok B Tk Ok L BRI AR SCI R LSS (X)) R K D1 R B i R L
[16].

8) kgt A

TEH— B HrAbh, PR TR AR HE SO X m =k, 1 SR = R R R
MR S 25 P BARAGAR S o 38 =P ML T K R Re i 3 i LAt P i AR P2 R, iR ok ok Jg
IR 5 LAk, BEMAR AL 2 A = S HESE, (RT3 RAIEPEER, G2ff e Uil 7, (R,
P S St S A TR R R, RIS BRSSP LT R L E, BT RS A R HE .
AL ML 25K (X)) s AR P8 5 88 = Pk fE 2 B[ 16] [17] [18] [19] [20].
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C=ExPxA 1

Hefp, ¢ NI RS R E N KRR R E, AT IR P OSSR
FIRFHERERE, BN/ TR s A NEAATARERE — A A HE I R 2, A B R R e A 7 1 2.6308
Ml — S AL BRI AR AE IR 16]
3.2. #iERIR

ACLL 2008 HE~2017 SE NI, ACH) GDP. AYJ GDP. SfEHALHE. RAOHKE. FEREH
M REAaE. 3 P BB = S S TR R KTREE. BREE. BAR
ML E M bRAE RS EER I B T HER (PESHEL) M (P EEEL) .

4. ERPS
4.1. BUBFRAENL

1T B SN R 3R (R AT MR R . B R KT ALK BEVROTG . AN, RElE
SRIEL KA PO R, BRI, T R A 20T, 7 ERE SR n B AT R AL

PR, RIHFRIBIREEN A — A ENA EFENR . ERAN:
Sj :\/z;;l(aij—(yj)z/(n—l), J=12 e i=1,2,m @)

z.:(aij—aj)/sj, J=12m i =12, ,m 3)

b

Horb, m AREAREER, m=11; n NEWGIEREE, n=8; o, ABRFEARRMEGEIE: o NSIRIEA
BT YME: S, NITAREARSHRARHER:  Z, NITA A RS b A A B] )5 75 2 bR AL 0 -

4.2. TR

HUATW AR RS A, 2705, HAERZ. Wi, RERFIFARMIES I 0, HERZ
AR RS AN F ARG AT, ASCR S Wik, @ R an B A BRI, Rk
THRUD LA 8 PR 3R DARIT 0 Ho0 — SRR HE U M . T7VE R EUDBRINE

1) ERI o bird FE SR

AR SR FH BRI BRAAR LA S KMO B J5 7206 A8 I R AG 46 «

CAFMER AT I B AP B0y o, AR B R Wl G3ATR b, Bk, & REE
A E, MR E Z AR HHE AL S ARk, i 8ot Ad iz Ae s, 2R
Ko WRIG, XAR R Z AR M EAT 8 SR IR CFIF Bartlett BRE50 712 W& 75 9 SR o AH DG HEAG 56
AR A H AR B R AE S R B R PIT AL R R PIT3s o BRI, FRATTSE SORH 5% 2R B0 o o — A o 1) B 8
Mo B, WA S MIERIG I P BIROEER, EDGEih ih 800, HAH S A B SR 26 K1 € 19
PR ZVEACHH R, W EBRAEZ M BOL A EARA BB —, RZIRR, IXEWRAE KRR
BEIFAE— AR AER LR R, BT T RERS IR W SE M. BbAh, S PTA RO A B MR B 5 e, i
LR AGRZ AT, #EEA 2 A R E LR HE .

2 7 B I AR B 8] AR SGVERR P S AR AR SGVERR LN, KMO A 38 A B X ik, IRIBRPE AR SC3RAS
B B, B SRR R RERERE L AR SR IERE L B 0~1 ZIMBU IR, M&ia T 0, WFRR
AR EE 2 () (AR GV RE OB, T P Ui, 3k i DAL 120 AT RE i S BE 22 (KSR AACR s ulai T 1,
W 5E4AH . AN, 7E0~1 ZIAHL 0.9, 0.8, 0.7, 0.6 73 HIFERREE. Gl BoAGE. — K. ARG
&, EAEREUERE 0.5 LR,
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ARSI Bartlett B 4645 R (L& DAL BB, @G ER T2 KMO E(E 1)80.783, #Z{HK
T 0.7, BTN RCRIEAH . B, AR D) A ABRHERUR R R R (RS A AT
B SUF R WEAKCE. RRIEMNR . NS, BRIESREE . R4, mlaii)iE & /e
T

Table 1. KMO and Bartlett’s test
=z 1. KMO 70 Bartlett’s #&3&

Kaiser-Meyer-Olkin Measure of Sampling Adequacy 0.813
Approx. Chi-Square 204.004
Bartlett’s Test of Sphericity df 36
Sig. 0.000

2) FESIAHR RBUE (LM AT)

3) WRARHIEE SRR R R STERER A R i Tri R

ASCAKRFZRFFAEAE . BT BTtk R A0 5o BT 5 15 2 5 Fr i (8 2 S R
ortie Mo, B TS G R TS Z AT RIS, WHZ I IO DTk 3 /NG T8 i (77 Z2 i 5 P
R TT LR L. f BRI, FIE R Th &R R B AR MITHEAWA: H—, KT
AR T 1 B A T s Fe =, 5B ooy s otk KT 85% i o Ry -

AR & KW € £ N, IR 2 s

Table 2. Characteristic value, contribution rate and cumulative contribution rate of principal components

2. ERSTRFHEME. EKERMR T REE

ERar FFAEAE TR % EN e )
1 7.302 81.129% 81.129%
2 1.076 11.951% 93.081%

4) T R B
AT ZE MR AT A0, E A 1 IRRIEAR A, 8 7.302, MR Bt ZTTERE N 81, 128%; o 2 )
FFUEAR A, N 1.076, AR R Z 5N 93, 081%. EAR, —HH Rt ZIhRETRE KT 80%,
REMWE —F CEME TERMEE, DU B i I m — AU R T, X 3 AR
GHEMAERI AR, Wl A F RERERSr 1 2. F HLF, ) Z 8050 0 B3 gy 1 ok
REFE, HAAWT:
F, =0.103x ZX, —0.136 x ZX, —0.137 x ZX, +0.054x ZX, @
—0.136x ZX, +0.136 X ZX, +0.127 x ZX, + 0.131x ZX,
Fy = —0.444x ZX, +0.032x ZX, +0.006 x ZX, +0.771x ZX
—0.028x ZX, —0.088x ZX, +0.180x ZX, +0.196 x ZX,

Hof, FAE RN SRS SRS, ZX, o ZX, FORN X, X, G R B (1
TR AR 3

5) ERAHILEATS

FRA LA AR
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Table 3. Main component loads

=3 ERPES

E{=Lay i E R R R TR

H AT AR 5 (X)) 0.755 -0.477

AR % (Xy) 0.391 0.829

REVR 58 P (XG) 0.992 -0.094

WK (XG) -0.997 0.006

AR E(XS) -0.994 -0.030

Pk £ (X) 0.954 0.211

KHEH(X7) 0.925 0.194

LRI (X) -0.995 0.035
F=2)(4+2)xF+ 24 [(2+2%)xF, (©6)
F =0.872x F, +0.128x F, (7)

R
F=0.033xZX, —0.114x ZX, - 0.119x ZX, +0.146 x ZX @®
—0.122xZX +0.107x ZX +0.134x ZX, + 0.139x ZX|
4.3. EY5HT

PRI R F ik, 6t BRAR & rp 3 FE 947 = AR HEBCR (O M 2 B 43 F AT [R50, B0
GERNTR -
C=-2.89x10"" +0.138x ZX, +0.998x ZX, —3.210x ZX, —0.075x ZX,
+0.115x ZX, —3.404x ZX, +0.646x ZX, —0.330x ZX,

R*=0.881, J%)5 R =0.847 . [Kut, BAMAERCRIEFLF, JF A& R0 1 8 R A
PR ARSI ARH L, b AT SRR RS [ VAR AR D 3K(9) -

4.4. R IHT

T [ AR A B

) AT AR 1%, B AT M — AL I HE AR AL 0.138%,  HL AT ML AR5 ™ A= [
RN, HEHAR R R KL, AP Z0 IR AR R = AR KR . K7 B O R AT
FEEAARTEI, AR TR TR BRI R, BRI AR AR AR R, AT R
AR N 275 Bl HE AT b — S A R HE TR TR R84

2) LUFRIEATRRAAL 1%, P E A 4T M — AL BRHEICAZ 1L 0.998%. BARIHT AT A, L 5F R K
SRR IR R R, R AR HE B FE IR AR X BRI . AE RSO 25 R KT R sy A GDP.
N¥) GDP {1 LTt EWE L, AR, A¥) GDP LTt Bl it e, Aol
AFFERIHAERE 2, SEUR T R AMRHEBCER 2 NN B S EERYE, ATy GDP BT
TR PTEas, AR T iR A A AR PR SR A HAh B i J2 R R 75 SROZ T B L ok, A3 vh AE 2 7Y
AR 2, oSBT A NREERZ . Fik, S5 RREKP2x 47 = S icHE o™
A IETA R .
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3) WKL 1%, o E AT A BRHBCE 3.21%. BARDHTAI AL, %R 5
et HEE BRI LUK, IR AT = AR (R R 3R o 7E AR SC RS B A KT 2R B N B BLs A
Flo BEE A 4R, T E N DEEEGEOREOR, R R AN 2, BT ER R BTk
F, W4, BT AR HECE S . AR TR R, (B2, IWEA NP KRAE A
PSR AR TAL(2009 4, 2017 ), XA HIL T AT S8 sas 2, it K-F T B — 30
%o

4) REVRINAE AL 1%, o A7 =S AR AL 0.075%,  REVEAN A% 77 AL I =2 A R 2808, 3
N ZRHBGR I, BLALE AN PR Z b, REREVE A 4 1900 T At DR 2 AH [ 10 e R R B i, AT 1S
AT b S A B HE TS B = A B A 2 B /N B o AR SO P B REVRAN A e A SRR X JE ROV SR AN A B 4L
JH SR R A PR PR S B — A S R SR R Y B T it B ) SEAH DR IR 5% (AR KSR B 1 O, e ded 25— A T 2
Fi AR 25 A IS BN R A o IRV TS AR BT %, AR AT TR R b R SE 2= BT, Rl 2 T
ok, AEFTR AR AR 2, AT AR E R 2 o Bk, BRIEM AT AT A AR
HECE = AR ) B A 5

5) NGB BN 1%, HE AT S AR 0.115%. BARSHrer s, A H &= )
SIS, NHIATEAT AR TARAT NS AR R R AAE, ANDEERIE L, SRy hEEs
i KB R AT A R . R, N R RS i AT b SR A B A LE IE R

6) REVRIREEREFALA 1%, M AT b A OR AL 3.404% . FARZP AT m 0, Ae R AR L= AR 1)
R, X A HL AT A B HE B 3G I [E) s REVR SR FEAE DD, T HAXAS REGR BRI,
Ui BALE )\ 5200 DR 26 o 39 D0 [R] PR s DS 2 800, R IR E 2 A4S H 0 AT Mk — A B H I 7= AE A K
Ak ReIRIREE RN N REIRE Tt E S GDP WELE, BEZVRIRRE, EKK GDP BRI, H5H
REVH 2RI 2, BE B ATIIE R — IR BEIEIS 2, B4, BRURTH PSRN AR R AT
AR B, (EJ2, MRl o a E RIS RN T GDP K R I (2009 4F, 2017 4F), fHf=4 T
REdE 2R TR, AT ZE AU 21X —BLR . 5i4h, ReEsRE IR GDP ReFE, FEE BT
IR, Ml L RBERIIT R, AL GDP MIFEREZE A WriR/ (1, BRI = A I 48 B 20 i A2 38 ey
T M T A 1 B fRE 1 RE Ui B 7 A A7 ) AR P S5 A

7) REER RN 1%, HE R AT S AR 0.646% . EAR AT AT &N, K HLSE R =R 1)
FIEFN . EARIH, KREBEMERRAKIIKBERLUS KB E. 2009 9, KHKHBE SR BET
LLE Ny 81.81%; 2017 4F, KHEAKHEEHEKHEREMLEN 70.99%. K& HEIHFE—IRGEIRARK £ H i
(1), JHFER) T ERBOR TR, W H, KAHE S0%MHE S IEMEAEH T AT R f . IR TR I B be 257
A RE W AR G, FR S AR A 2 52 B 47— S A e HE s AR A

8) rNVEERI AR 1%, I L AT Mk A CE AL 0.330%. EAR el &, Pl gk = AR 1)
RN, fEARCH, PRI RNE = B2 E2 e =Rk, 58 R AR
FERE ML, B8 A BT SR DUH AR K B AR N BR A, R AT A R 2 . (HE,
B A n, 5 =P IR R B R R A = A 3G K T A G KR (FE 2017 4,
F=rN P EIE K AN 7.91%, S EI A EN 5.89%), XA R 177 M S5 ) 1) A e R .

g bRk, s AT AR O P A 2L R R O Re TR R B B KT, O A TR R
KV R AR TR E . ANDRE, RJE NN . Hrb, BAAIERBN Y
MR E N BRI E. KRBT, NDEE. KBS/ BA MmN REmEEN: W
K BRI AR . REVRSRFE. Pk g5 .

DOI: 10.12677/aepe.2022.106016 130 ML) 5 REYR L R


https://doi.org/10.12677/aepe.2022.106016

Wy SCifE

5. BUREW

2R, B AT BEVEH FEE AR IR RO A TR R SR S e HE SO oA e T BRI,
PRIL, R A i) AR U 2, B TGS TH, PEAKEEERPH 70%~80%& H
SEACTRHETR KR R, KA BORIEGE B AT IR A e o> — S i HECE, Pt DL i /)
FERE A HEIESIIEA =2, 1. AR, BDNE0HEE LA RMER B R 5T S %
fro Eotm, DO 35 K BEIR, Brsia £ OB BHIRAE . 0 TR SR — S A s e R HE T
R 77 sGHAT A EIT A, RN AR B2 AR T A BT AR P AR R R AR Ee i, H AT R
R B T W 1 i KB o 5 U AEHEE KB WL AR AL . R AL RIS, SOIN X I B AR B 7T
fipp s X I L R L. SRS, R e L PRI i P ) S e T DA/ G2 B A L ) L REA AR, R R TT
FEREPIFMIA L, —HKANLES G2 MR AT R % . ki, KEREH LiRf@sa. iR E
B IE R R A TT 3e ARTT, K2 HOK BRI TS RGNS R X . DI, BUFASCE IR
KSR, T LB R R S AR R BB ORI AN A SR R L IR AR R R RR AT UK
REME, BRI EERR, BTk A iE s = T .

FON, R SEBRAT RN BE B 1 5 22 05 T — AA IR HEBAE R A ik . FAT, BRI 3RS il RESL
A& H RTME— R TR A SRR b — S BRHE IR AR . el T3 ™ SR IR, B4R
ANk RE SR AT BE 2 [ A AT BBk (13 $%
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