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C,=a,+p, GDP,+p, GDP, +¢, (1)
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LR ERRERSHNERERN, TBRENBRETENEN, WEEREMNANBREELTER, H—
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C,=a,+p, GDP,+B, GDP,'+B, En,+p, PCE,+f, PCP,+f3, PUR,+¢, (3)
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ASfEAEEARBIRETRE AT, B TEREBEEATER, BBREEZIMMEISTAER, &8
WERNMAATNNEZERMESHERREERDR, ZEIFESESHREAFHSELBAERM, FR&M
O FERFIE R NARE ( FEM ) 25032 E AR R P EE TR T, ERERELNT.
yit:xitv ﬂ+Ziv otute, (4)
Heby, A E PRI R P I ALSBRANE C,, x, O] B MEME ) Mmas, FHER N FXR
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MEAF BT, & A MESHBIMSENNET, R v, SEMRBLTEMRX, NFRHEERVE
2V (FEM ) , AIER TEAE@ERE/NTFE (OLS ) At BENERERN—8H. WR v, SHEREL
2R AR B W MFEREX, WFRAFEVRNRE (REM ) o RS EEESR (PRM ) UMK
MNEF R, AT AERAEFESSEMTERVERM, FENEREIRG T EHITEINERE,
2.2 HAEHA
ARSCIEEY 1997 FF 2 2019 23 Fr[a] V4B EHE, HH A GDP. B ERFIBEERE (ARGITRE)
BORLEM . BHEM . WEARBIBEARE (BRgTRE) #EEMTESD, wmAgEke (FEm®
MEHIEE) . AFIEEESREDR, RENAREERAX . BB8EFITEX. BIIEITEXINEEBEE D
HIRGRAL, R AEEATNIEATERPRE AR, EBE R 0N ( B/AK. BE® ) fEAER.
HIEOBEAMER T TR
F1 BRI

(1) @) ©) ) )
VARIABLES Obs Mean Std. Dev. Min Max
energy 690 2.714361 1.69003 -3.088561 10.66667
gdp 690 29712.96 26209.24 2250 161776
clean_pow_r 690 0.2336473 0.2308549 0 0.9185288
urban_r 690 0.4940352 0.1589739 0 0.9413832
carbon 690 6.673204 6.724085 0.1257035 48.61437

202112 FIZFRE 87



NP EATI I E R

MERITUEY, AERESR. A GDP. AMWRHIEN A ZERA, R/NMESEAEBRANKX ),
R AR G, BURENRBAERATRE,
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3.1 AR EESH

S EFHE WI%Mﬁﬁﬁ%mﬁﬁlmm HE, #ﬁ%%E@EﬁL B AR/ Nk (OLS ) 17
TRISENEERE. R\EER (3), E#EEFRE (1) E (6) FHKRIEINT A GDP. A GDP
$H\%%ﬁ/ﬁ%£w\ﬁm%ﬁ£% ﬁ%%ﬁ,M@E#%%E,k%ﬁ%%ﬁﬁv%%%%%iT,
#EIL T BEMRE, FMERRECKE, BRBES TREMCE, HERBREBAER D, ASCEIEX A
statal6.] ZEFANE, EIHERWT.

#2 RE WSS

Ml M2 M3 M4 M5 M6
VARIABLES carbon_p carbon_p carbon_p carbon_p carbon_p carbon_p
En 2.078%k 2.526% % 1.709%% 1.8407%#* 1,873k 1.97 18k
(0.039) 0.112) (0.244) (0.171) (0.183) (0.134)
gdp —0.020%%* 0.054%* 0.0597%#* 0.057%#% 0.0957%##
(0.005) (0.021) (0.015) (0.015) (0.013)
gdp2 —0.001 %% —0.000%* —0.000%* —0.001 %%
(0.000) (0.000) (0.000) (0.000)
P_cl_en —7.851 %% =7.796%%* -1.955
(1.328) (1.347) (1.483)
P_cl_pow 0.720 —-2.174%
(1.285) (1.086)
P_urb —5.857 %
(1.115)
Constant 0.3007%# -0.098 0.426%* 0.907 sk 0.7307%* 2.33 sk
(0.083) 0.117) (0.175) (0.146) (0.339) (0.392)
Observations 36 36 36 36 36 36
R-squared 0.988 0.992 0.994 0.997 0.997 0.999

Standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.1
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MEHRKRA 0999, RAMENBREEEBARKEE LM T HANENBEXEMAR, EEM64@Eﬁ
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BREENHAIMEEEENIEIER. B, 2
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JEIELES
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FIHERLLE, RIEESE N
ﬁﬂﬁﬂﬁ%mﬁéﬁa B %%, A GDP LR
“U” BUEhZk, RIAAII GDP BEHTINAK

BN, BREEEFHIEK, RAMESREIZMN N, WECERSHRALEMNEX,
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FHeEH, ERFETERHTHRNRAABRARBUKFE, BN RANARSU AR T A BREAA,
ERNMENERSEERFAEE, BRRVEERE, ATHEZXFABEGFERIENI R, AXf—F
ZEAPABAFLBARTRNE, TREEFUHNEBEER,

32 APHEFIR 6 EIESH

BERPABBX AN RIZRIBME . BURLE. @FABKESESEERERUSH, RPHXZE
BERERTAEEBAMBREAFTARKEAENRSNE ( BAK. BEET) , TEBHFILEm. XEH. 8
T, TRE. BEE. WIE. BEE. IAE. LA, UTE. LRE, PHBXEBLFENALRE
KHHX, HAPEFELHE. . 2IE. HitE. Bemd. aME. IRdE. AXE AR, Wi
E. IEERERX, AKX BIEZLFALANBX, EREEHRE. JSMNE. FELKERX. #HE
HEREAX., 5B, FAE. O)IE. BEEAX (AESIDSRET B TWERIS KiERE, Ffmian
NITE ) . Z@3E. EXT. W THEVRENE EYIREANEFHITSHSRK, SR p AN A
0.000. 0.013. 0.000, EHMAFEEBRBELTEMEXNEREE, AERMGTH, &8 ( BAXK. BED)
HFAESEM, BT MR sh IS BT EFEAEX M, R UL ASUREE TR B E BN REN FEM )
T, EREMTREREFEE S EHEMEAEERIFIES G X —T,

3 AR I E A [ 4G

M @) G)
east midland west
VARIABLES carbon_p carbon_p carbon_p
energy_p 0.819 4.834 %% 2.763%*
(0.485) (0.949) (0.952)
edp 0.084:%* -0.104 0.030
(0.034) (0.105) (0.068)
gdp2 -0.001%* 0.000 -0.000
(0.000) (0.001) (0.001)
urban_r 2.070 11.417 6.097
(1.477) (12.428) (3.884)
clean_pow_r -0.120 14.760 —9.973%**
(1.642) (14.039) (2.855)
Constant 0.269 -10.237 0.115
(0.846) (8.454) (2.836)
F test 45.78 6.68 10.68
Observations 276 207 207
R-squared 0.823 0.671 0.793
Number of provine 12 9 9

Robust standard errors in parentheses; *#* p<0.01, ** p<0.05, * p<0.1

MIRRIE|RLERKE, =/ MEEM FED BN 45.78. 6.68. 10.68, @it T F 6%, L MAMFTA
0 ERE, RIELRAOHRTEZNRE, HHABTHNEERELTRERE P, RBPHEX AE ALY
GDP R HFATLEIT T 5% BEKTFHREEMRE, HNBRBETENRBIBEEMRE, RIBHBXHA
AN EEWMHEFELEZE "U” Bls, MAALFHENEAANARBRERNKX, ERESE. 2R
2. BHEMNERHERENTNAEE, —TEE Ftht R R X A82RR EFNHR E AR E K.
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e LERE, FEPEMARHLN, A GDP REFAIREE BEMRR, REFLRKFEFTH—F
', WMAMEELRELFXREFEXBLRENTE, ARXNIEXRE, REBXMEERN AL GDP &
HARERN, IR XK A & A ERH DR,
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MEHX ETEGER. T FEW AT, BEFLRERNHRS, FEERANENTBWEREIEN
BEFUBE TR, IRITREBREANE, ReEALERBECWFERRER SLEHR, EXNTRRAEREENE
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MREE; Fib, BYREEMNRASENERERFR P,

FERM X AR 5% NEFKFETBE T EEMREK, ZFELABELLE 1% NERFKFETE
T BEMRT, MNRENERE, BESBKESRE B ENHRAE MH M X, HMbKY
RBLEEMRE; BEMNOERHCKE, ZELABEHSENATHRAKMEEEEENER, XE5HEFEE
BOEAEEXRR, AMBXABEBSERLY, KNEARANEE. AREXBEBEELEAN, FBEN
BERBAIMEEEEENER. MRHIREZWRARNEZETUEY, KIBERERTABLEFTRE. RS
M. URFRERARESBENZERE, TR — P LIERPAR B M SLEE A A BER £,

4 ZFERSHEREW

AXETPE 30 DNEH 1997-2019 FNEAREIE, #@id PRM F1 FEM #5273 5134 2 FE UK 7R B 8 &0t T
ARG, DA T ABIRAFR S BT, RGN, BHESEM. WIEAE. A¥YGDP XAF AT
BRXR, TBERWT. (1) NEEXE, BAMES ABEREBSE. A% GDP IEAEX, 5A% GDP
FUSETT . EEREBBR G BERBE A, WRARMURE, RAZFLR. FROY KSEMRAL,
MmAERRNESMER. BWEMNEREETEATNE—ERE DIAZITBAINSR,; FEMRAELE
FRRIREFS AR, BEMNTEHTUREMETRFEREMA N AEET., (2) BENRRPAIHEL
WA, BB EMASENTIELMAR, APRBIEAZFENLAMK, MERARNERUAL
EMFEENAINE IR, PEHTEFRARNFTE, AASEREBRE~ I ERNLE BB
BHNEZEZN, BTEMINTRKBELRER, BT AKX, AR AT FTEZAMAERES, HeE
BOB BN BRA ML R R, (3) BEEENEANIFRANESEEENIER, TEZERBKX
ZEFEKE. NEMARERR, £ CRE LE® 78RBS ERA.

RYE LR, ABRHEDE "3060" BREAMRMSEIL, ASERHEUTEW.: (1) ZERTABNEFL
FOKFME B SERAERER, M "HRRET" A5I0, WMUHNERZ2EW, FMEIE. BREFihE
B BOAETRITEY , RUEBMREARX SN BIERE=E, NPASRHTEFNERSIS. (2)
EMERER, RAAEERNSRELR, NAERLEREREMNEZRSHEASWHNER L, SHE
RUARENERZTERE, A0 LB SRR R - ENRARFNL I 45 o FEug K2 R RRIRIER,
EHEEABEE, KOEKRENBE. KMHGE. HHES, FTHRESIFUARBBRLE, (3) RET1E
MIBEFR, MERIR. TRERERARR, KRR UM, KOBERYT KERERMMIZFIBIKR, Ik
RINL. SFRATUENLREE, RESE="IVHNAKRUITR, BSREIARKRSELS “3060" BER
BRELE, VITIARF AR, LI 3060 #ERNEERR, (4) BARCF IFMVBE 5.
BURAA GIMREE & 75 8 £ 4 U EHEFE SLHLSEIN “3060” Bk BAR: TEBORILE, RO ZIFBUFIR TSI S1ER,
AN FERBRBEAN LR E, BEFATRZZ TS, Mok, BIBEF . BEVSH. BEIHUEAR
NS 5B ELH N REES X HER,
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Decomposition of Factors Affecting China’ s Carbon Emissions: Empirical Analysis Based on
Provincial Panel Data

PAN Xi-lian, HOU Yu-heng

Abstract: There are many difficulties and challenges in achieving the goals and tasks of peak carbon dioxide emissions and
carbon neutrality in China. It is of great significance to study the main influencing factors of carbon emissions in different
regions for formulating differentiated policies. Based on the panel data of 30 provinces in China from 1997 to 2019, this
paper uses mixed regression model (PRM) and fixed effect model (FEM) to analyze the influencing factors of carbon
emissions per capita in China and in the eastern, central and western regions, respectively. It is found that different regions
have different endowment conditions, and the main factors affecting carbon emissions are also different. From a nationwide
perspective, the per capita energy consumption, energy structure, the proportion of clean power generation, urbanization
rate and per capita GDP have all passed the significance test, and conform to the inverted “U” curve of environmental
Kuznets. However, the main influencing factors of carbon emissions in the eastern, central and western regions are different.
Only the per capita GDP in the eastern region has passed the significance test, while the per capita carbon emissions in the
central region are mainly affected by per capita energy consumption. Clean power generation in the western region has a
positive impact on reducing carbon emissions. In view of the heterogeneity of different regions’impacts on carbon emissions,
this paper puts forward corresponding policy suggestions from the aspects of accelerating technological progress, promoting
industrial structure adjustment and providing policy guarantee.

Key words: carbon emissions; panel data; energy consumption; green electric power
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