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Abstract

Based on the energy consumption data of 30 provinces in China from 2000 to 2021, the total carbon emissions of
30 provinces in China from 2000 to 2035 were measured and predicted based on the ARIMA model and BP
neural network model. The results show that: (1) From 2000 to 2035, China's total carbon emissions will
increase year by year, but the growth rate of carbon emissions will gradually decrease; The carbon emission
structure is "secondary industry> residents' daily life> tertiary industry >primary industry”, the secondary
industry and residents' living carbon growth rate is relatively fast, and the change trend of the primary
industry and the tertiary industry is small. (2) The spatial distribution of carbon emissions in various provinces
in China presents a typical distribution pattern of "eastern>central>western" and "northern >south"”, and the
carbon emission center has a tendency to move to the northwest. (3) The carbon emissions of the regions with
higher levels of digital economy, industrial structure and new productivity are relatively small, which has a
significant group difference effect. (4) The energy consumption intensity effect is the main factor driving the
continuous growth of carbon emissions, the per capita GDP and energy consumption structure effect are the
main factors inhibiting carbon emissions, and the impact of industrial structure and population scale effect is
relatively small. Based on the research conclusions, policy suggestions are put forward from the aspects of
energy structure, industrial structure, new quality productivity and digital economy.
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Fig.1 Flow chart of BP neural network model algorithm
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Fig. 2 Spatial distribution of carbon emissions in each province from 2000 to 2035
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B A, REANDAKH, SRR R . B @HY) . BB AL B AN, &
L AREIRPENL o[RS, 3l TiT A8 A TS s 2 S B SRR HEBCR g . HrpiTor, W
fEA A T REARBOR, WS, BRI HRBRIE TALIR . Wil /oA s X, REURA
IR, SRR RV e S B BOR B AT 2 1 AR/ B SEAT A 58t AR T AR R A F
PR, SEREIHARIE N, JCHZHIGE LA R T TR B AR A B, IR RER A AR AN
VRIS T2 S BRI P om0 BT, BN 7B SRR R R N R NIRRT
FEETTCL R R e B G N, AEAR TOREREIR, MMISRTT T ERHECE . [15]

4. 3 AERRHES B BRI B R 53 #r

1 EF 55 B P 8

N TR BT Z T RIS, K62000-203 54 %44 Gl 2 41 AN R E0 7 20 KB KT 4 s IR,
BT Z 00, SIGEBIELE (20200 I, LL20224E 8 2 5K M JbrdE, K4 E30ME 20N
R T AT R BT S R S RIBKFE. BRSTTHL, BTPAFRBERKTFENH S 745
RIRAR KT 0 dLAE B HE R L B 43 5 N334.127/1384.774; SR FH Welch's 5 Z 46 5%:, PAE/MNT0.05,
AR A0 KRB R IEHR EAAEREES . WOPIRHBUKERE, B FE 5 KRR
H I BRHEBCER B B T IREC T A5 R AP, R E T 2% e e /K ST 458 e (1 1 DX LA B B S 9 skl R
Bi. FEFERZETFEF KBRS IMX, HTHEARCH . P g MR BORHES) 55 2 PR 2 125
HYEH, BUr U RSSO . [16]

Table 3 The decarbonization effect of the digital economy
R 3 BFEFHRREE

A5 FEAE T i Welch's 77 Z 4656
BT AT 324 334.127 318.049
KB F 45 756 384.774 499.073 F=3.997 P=0.046**
it 1080 369.581 452.882

2 B HE R X 88 2 5

AR A RAR T PHE =KX, X XSl B 22 AT oMo tHAROFT AL, AN[R] X4 1Y
BRHE IR AP AE 35 22 7 o 2R AR DX ) P SRR HE RO L 9 1.69%, #E =AM IX I R ik AR B3 X I 22 57
R deitt, PG ML, B BORE . IS5 M AR o P R, 3 3 N BEYEM
R B, DR R B . mh it DA P S B HE R P 92.15%, i TR it X i X IR Ak
TP RIE A I B, XD AR A I R A OE R T B R R AT BEYR, T OB EEAR X
o BEAE Th R X B S R I DA AN R T 20, BT PR I B AR . G 0t DX P~ R e TR R
N227%, =K. X5 PR IX 22 5 A A e, Pk S5 AL, SIS 4t
B, R A TER R A K.

Table 4 Regional differences in carbon emissions

x4 BHBHXEES

2H 531 FEA & FIE PRk % Welch's J7 Z 6 5
IR 242 1.693 1.264 _ o
A 176 2.150 1.569 F=10.354 P=0.000

2 EUF AV R Ry B dERt. REEL TR ILOR. WL, R, AR, BRIV, BT RRKFA N W
S wAR PUNL TR 2B AR, WLdE, TP, BiEE. VOV, e, WEg. Wb, WIE. HoR. S e, &
IR Hifg. BRI,
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Al HEAE A brEZE Welch's J7 2245 %
75 &5 242 2.266 1.748
it 660 2.025 1.556

3R AR M S5 4 22 5

KRUZHTHRIEE (2011 , K= 558 b A 0 ELE AR 97 b 45 4 o 2 A i i = 4R A
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Table 5 Differences in the industrial structure of carbon emissions
x5 RHRE A SR ESR
ZH FEA R THIME brifEZE i ZER
= w5 e Vas2 F16.388 P=0.00""
Bt 660 2.025 1.556
4 BT R U P
SR (2024) BIBETE, MJEFTUE iRbs A R, USME beE, K88 ER A ke
K R AR 2 . RS AI RN, AN B P ) XSS R OB AR A B35 2 7, (IR P X BRI
SR N1.069F11.832, BtHIHTTAE ™ 1R K EE IHBIX, BRAFTBOR EEARX B oA~ 12 48 B
BESIEMH, BRAEGETFNKIT, Ak ERE, BAaRHE. G, @S ERE, fFaHk
JR B St A TR A, AR SR ) Bk, BRHEESC T AR ) 2 S 3 R T B BRG]
WA A ERNACEC ERREE . P LG T DA R EUR 3 1) I DU R R RS, B s A 7= ) R e AKF
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Table 6 New qualitative productivity differences in carbon emissions
*R 6 HHHBFRE~NES
#H5 FEA FEIE i Welch's Jj ZE k4
= 98 1.069 0.731
& 262 1.832 1.358 F=69.910 P=0.000***
Mt 660 2.025 1.556
5.k HE SRR A R 54
5.1 TRHERIERD B = T

1. ARV 21 ok B TR0

SRV RRHE 5 EEMSEVE )70 B8 080.633,  [BH REUE mBaL T1, Ut BTN SR By,
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[ BB IR PR I BRAG, EAERAE S e, B AR TR B R O 5 K 36 [ M LR A7 A — 2 2 8E, H
FE Bl R E LS B . BEVRSE M2 0k L TR AN W B 5, AR IR BE 5 — 5 1 R B 25 1)
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Fig. 3 LMDI decomposition effect of carbon emissions from 2000 to 2035
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