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Abstract
Under the dual pressure of the increasingly serious environmental pollution situation in the country
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and the global demand to launch actions to achieve climate change mitigation goals, China ranks
first in the global national carbon emission ranking, so China has set an example and proposed the
dual carbon goals of “carbon peak” in 2030 and “carbon neutrality” in 2060. This paper studies the
carbon emission level of Zhejiang Province, because Zhejiang Province is a major economic prov-
ince in the eastern coastal region of China, and its economic developmentlevel is in the forefront of
the country, but the per capita carbon emission level isn’t ranked low in the country, so it can be
seen that Zhejiang Province still needs to work hard in terms of emission reduction, energy saving,
green and low-carbon. Based on this, this project intends to use a combination of statistical analysis,
empirical research and case analysis to study the relationship between industrial structure optimi-
zation and “carbon” emissions under the background of “dual carbon” in Zhejiang Province. This pro-
ject intends to take Zhejiang Province as an example to establish a model of the relationship be-
tween economic and social development and economic development under the background of “dual
carbon”, and analyze it empirically, in order to provide a theoretical basis for China’s economic and
social development.
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S 2 B Eh AR R B P A 2 R pHE R g, R iR i R th T R Soid ke
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Figure 1. Index of industrial structure upgrading
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Figure 2. Index of industrial structure rationalization
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SEMVEAT IPCC {5 H4[10] X = I7VE & A & AR AUB AL, A RBIEIE 7 3 B 1Y) 2 IPCC i B
2, HARRURSEVEF RGN, W& TREARSEE A 5e B i s W& Bk, ASCH A B ECRE:
THRRAEH IPCC iH I EHEATM . IPCC I8 BLZ 2 BUR [A] % 324k % 1123 A 22 (IPCC) 42 th i — A AT 1
WO & J7v5 . MR IPCC 1 2006 i 5E AR A2, BRAFICE T LA LU R A H 5
C= Zn:qi EF
R, CARFRHNE, o CRERIE I H R, ERRERIE | s R/ %, FARSRERIR i K
HHRREL n RN NERIRI RN .
3.2.2. WiRFNE BRI
AR | FBRAFERMEER . A CERE 2003~2022 WA THFEN Pl Re IR I H R 2R AR
MR, EiflFi A E REVR S AL AR v AT AR HE R B, & Fh BRI e I A v B R BORIE T
(PEGIESITES) , BREBICRIET LA SRS , MR EBAR RS 2R R 0T
ANFEAARE, PRICASO o BB AR R BOR RS (8 0l = AR A g 15 ) SR BERAR R REOTH Y.
RF T R R (bR R e e R BB HE TR BN A2 1, 3k 2.
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R4 IPCC JE 1%, THE 2003 4% 2022 AUV BeIRIHFE = A R HbiE, MIE 3 WA H, H
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F 17827.267 Jindi, FRHEMCEM 21869 JiniF] 45512 Jinfi, kAl LA H, EEREEE LT, M 2012
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e R BT . PRGN RRETRES “+ R MR R AR E %, AR S A e
BURA R, JFHAEKIAME, #LA% 7 7 G20 Ugsy, XA RESEHLEFE Hbr. B 2020 4% 2022 FHk
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Table 1. Coefficients

*1 A¥

REUR A PR e R BRHETS R A

JRBECT ) 0.7143 1.9003

FEBR (JINE) 0.9714 2.8604

J5L it (3 1) 1.4286 3.0202

PRl () 1.4714 2.9251

SR (73 ) 1.4714 3.0179

S&uh (J3mE) 1.4571 3.0959

PR (3 0E) 1.4286 3.1705

RINRULILTTK) 1.333 2.1622

Table 2. Emissions from various energy sources

=2 BEeFRHNE

BORIS RBGNS RUMNR ORINR  pomn e TEEE KA
N N

BOOM)  E(AM) E(IM)  BCIM)  ECIR) B 0In) W) (LK)

2003 7267 126.93 1425.16 262.15 10.40 569.98 261.6 0

2004 8361.83 149.21 1853.44 278.66 10.55 641.82 292.31 0.32
2005 9680.80 163.59 2113.04 368.53 40.98 803.11 303.66 2.25
2006 11334.43 317.76 2114.73 402.30 46.47 842.43 240.95 11.89
2007 13024.12 326.40 2248.73 444.09 49.48 871.40 227.29 18.09
2008 13040.94 485.98 2287.35 475.36 54.91 898.63 219.86 17.70
2009 13276.16 504.51 2505.80 508.62 62.90 897.23 289.53 19.30
2010 13949.86 443.09 2835.41 586.70 70.42 958.33 330.48 32.62
2011 14776.00 467.00 2939.77 647.76 74.75 958.44 370.29 43.88
2012 14374.00 451.42 2732.59 706.16 80.07 938.90 328.67 48.08
2013 14161.26 446.18 2853.65 706.14 92.15 946.63 328.49 56.72
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2014 13824.37 465.07 2731.81 710.38 103.76 932.06 339.38 78.16
2015 13826.07 427.59 2846.84 754.05 113.52 968.37 326.26 80.35
2016 13948.49 329.47 2667.35 796.92 127.40 881.91 381.29 87.79
2017 14262.04 320.17 3038.65 858.97 147.81 831.97 398.32 104.93
2018 14180.08 323.05 2769.88 862.20 163.65 761.97 304.08 134.91
2019 13676.90 302.02 3472.30 789.20 176.37 730.48 303.79 147.2
2020 13131.53 312.48 5082.69 834.57 145.77 703.26 456.38 1335
2021 15429.95 285.53 5636.97 878.65 155.23 698.76 260.63 170.53
2022 16145.79 292.63 6753.78 882.69 11531 686.52 211.44 172.03
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Figure 3. Changes in energy consumption and carbon emissions in Zhejiang Province from 2003 to 2022
[& 3. 2003~2022 T & BEiRIE &R RARREM T LB R

4. #iLE P Al S e HE R B O RND EY SEIE S A
4.1, HRBEST

S SRR AT E] A H A AL A R R AR BRI 11], T A MR AR SE BRI 28, LBl
Gk MRS RN E AL . BORBUHTN K RARER AT LA a by B 23 ([12]. Bk, AEAEE
FEZE TR R M2 A b, W BINP ESA RAGACT I AR K AR &, BIFFHTLAE 2003~2022 477 ML 45 )
ERA . EERA TR HE R AR . SRR R TR

INC, =, INR +a,(INR )’ +a,InH, +a,Inl, +a, InT, +c+¢

Horf, t 4R (2003~2022 4F), C ARESE t4EIBRHE, P AVES tEM AKX A M, H, AL,

AR t R LS S B S KT, TAUGRES tEIEREIFK T o oy a5 - a
RERFREL ¢ WHEEIL & FORBENLIRZIN.
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4.2. fEFREFERBIRRIR

(1) #efprei s

BRHERSCR (C) R AL —

(2) fReAc s

ERIOIKCRS

PEb S A PAL SRR (H) b S R e AL AR (1) R T 2 — i S 45 2R

Lo (P) NSRBIt AR, SRR (WRTA SRS

FARIK(T) % R B b 25 0 - REJRIH 9% - BRHER Ak 42, BT LR A SO 28 — S - E AT 4
REVRARIT, S BEIEAE FH A BOAEE B AR F 2R
FEEAT Eviews I, RNTEERE, K yARE N C, K x1. x2. x3. x4 5K P, H, I, T, WL#% 3.

Table 3. Variable descriptions
3. TR

B3 B 1358
W R AR B C THER IPCC (2006) /i A T-i2
P 2R R N E N A A
H PNk S5 R A AL TR L RRTEH(THE, 2011)
fRREAR &
I FEMkgE ) AL TR 4L F=ral S E e
T BiARKTF AEUR I (B2 GDP AEEE)

4.3. SEIESHT
4.3.1. BAIREIE

IR TR, BDT5 28 . BB ARGt R, ANBERS RI2R AL . I TR 2 2 M A B fabn 2 AR A,
PRI, RPN PP S 3 AT B AR R S A Hr, 2 BB Db e BUG. ON TR RIS L, AT
DA A — AT AR PEAS 30, A SRR ] ADF K2 o

8L

Ho: y=0, Z/DAEE—NHEAMR

Hi: <0, SRR

MR EEAE B A EVIEWS AIAT, Iny. InxL1. Inx3. Inx4 7EJEAKCE Ft-FAR: Inx2 28 & 1) — [ Z 40 18
1% 2 2 VIR 1R Ho, B AREEIRF &R 25 A Dx2 Fom— I Z 70 Jm AR R, ke sy R an

* 4 FToR:

Table 4. Unit root test
< 4. BAIRGIE

Ay ADF 1%level 5%level 10%level P{H i

Iny —3.592526 —3.831511 —3.029970 —2.655194 0.0164 P

Inx1 —3.871247 —3.831511 —3.029970 —2.655194 0.0092 P

Inx2 —1.460966 —4.532598 -3.673616 —3.277364 0.8069 e

Dx2 —3.981959 -3.857386 -3.040391 —2.660551 0.0078 P
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Inx3 —2.486599 —2.728252 —1.966270 —1.605026 0.0169 T

Inx4 —2.895573 —2.708094 —1.962813 —1.606129 0.0065 T

4.3.2. Johansen THEE#& L6

TEPHEEMARZ AT, B /e VAR BRI SRR FIEL BN VAR ALK /N2 SEma gAY i) sh 2 A8
e, AT SEBEE AR E B . VAR BRI (e G IR 2 MO, W LR USRSt
HIFPE B T R 22 G o BARAR IR 5 Y & AAHIE, LA LR, FPE, AIC, HQIC SRR
o 5 T ¥ 2, B VAR(2), Wi+ 5 Bk,

Table 5. Results of optimal lag order test
=5 RIETEMEBIGIELEER

Lag LogL LR FPE AlC sC HQ
0 126.5694 NA 9.37¢-13 ~13.50771 ~13.26038 ~13.47361
1 245.4773 158.5439" 3.14e-17 -23.94192 ~22.45797 ~23.73730
2 288.1033 33.15359 1.05e-17* -25.90037°  -23.17979°  —25.52524"

TE 1978 47, JBRG/RAIME A AR H TS . YIRS IS 72 B8 W0 B-G IS ML R ARAURE(GE T
[EE R 5. fESCEH, Wil E-G i@ E i A8 &, {H Johansen A560E & 4% — e g, HIE S AL
FIRE TSI . FERIE T KT ECN 2 5, XF Iny. Inx1. Inx3. Inx4. Inx5 #EAT IR, t0E 6 fis:

Table 6. Results of Johansen cointegration test
5% 6. Johansen &G R

Unrestricted Cointegration Rank Test (Trace)

Hypothesized Trace 0.05

No. of CE(s) Eigenvalue Statistic Critical Value Prob.™
None* 0.997123 175.8146 69.81889 0.0000

At most 1 0.851358 70.49529 47.85613 0.0001
At most 2 0.600780 36.18342 29.79707 0.0080
At most 3" 0.517487 19.65505 15.49471 0.0111
At most 4” 0.304552 6.537580 3.841465 0.0106

Unrestricted Cointegration Rank Test (Maximum Eigenvalue)

Fl:l);?(gp glsllfz(g;j Eigenvalue Sgt?gteic Critigé?i)/alue Prob.™
None* 0.997123 105.3193 33.87687 0.0000

At most 1* 0.851358 34.31187 27.58434 0.0059
At most 2* 0.600780 16.52837 21.13162 0.1955
At most 3 0.517487 13.11747 14.26460 0.0753
At most 4 0.304552 6.537580 3.841465 0.0106
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SEREFY], THAMBERREE. WNRFHMERRY], 722 EMEKY 0.05 DUNFAEMAMELR. ik
. &vr k. Polgii et . HEARKT gl G B AR B2 AR KRR E R R A T RIE
AN EREERR, KH Eviews it T mIH T, HEERZ:

InC, =0.829In P, +0.012(In R, )* ~0.028In H, —0.016In I, +0.885In T, —0.04

SEREOR, F4iitE N 6028.427, XF3i P 1H 0.0000<0.05, iX &ML 535 KT N 5% 75 & JF AR
B (AT AR AR B A iR AR B = A W2 R ) o Lok, Tl RIS RYAR B 22, RO R24E 2 0.999370.

W AR P AE, FATATRURIL, Z5 K R (P) 5 Re i i FE (T) 34 5 Bk HES (C) 47 78 1E 7] G HK,
T 7= Mk 546 (H) B Stk P b 256 () U S B HE O A BRAL R B T Sl A e . itk 20, (ERE R,
PNV S5 K G BRAK B PR AN T bR ——RE B 5 BE (T) A H 484, AR 35 5 SEBr il 2 1) /KPRl 1  HAR T 5
2P G R AR Ll S A AR B DL S AR KRR T 1A SR I, B HE O 23 B 2 3490 0.028
ANFAL: FR, FIX = AR LA AL, BRHECE N 228> 0.016 SRR 0.885 AN FLAL . IX LA I
HESE T WL P S i AR BRHE SR (1 35 5, R P 5 m b CVI0 RILRL, AH7= L 254
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Figure 4. Stability test of VAR model
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Figure 5. Impulse response analysis diagram of various variables to carbon emissions
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Figure 6. Impulse response analysis diagram of various variables to rationalization of industrial structure
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Figure 7. Impulse response analysis diagram of various variables to upgrading of industrial structure
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Table 7. Results of variance analysis

=1 AESHER

Period S.E. LNX1 LNX2 LNX3 LNX4 LNY
1 0.029758 0.000000 0.000000 0.000000 0.000000 100.0000
2 0.039325 8.499364 7.967246 4.732930 0.125437 78.67502
3 0.051359 5.005515 43.67471 3.573284 0.139601 47.60689
4 0.059378 4.106440 64.47882 2.431098 0.499972 28.48367
5 0.064634 8.479349 64.13695 3.871481 1.163039 22.34918
6 0.069679 11.51330 61.62680 4.966238 1.235801 20.65786
7 0.073561 11.93366 62.45027 4.759636 1.165086 19.69135
8 0.075936 11.78569 62.82558 4.721236 1.181197 19.48630
9 0.077942 11.73792 62.43642 4.692566 1.349776 19.78332
10 0.080240 11.75116 62.01408 4.658038 1.588502 19.98822
11 0.082283 12.84924 61.09262 4.622296 1.660137 19.77570
12 0.084208 15.60140 59.18222 4.743959 1.589689 18.88273
13 0.086338 18.50052 57.29125 4.973531 1.489125 17.74557
14 0.088197 19.84557 56.55811 4.985946 1.428657 17.18171
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15 0.089530 19.81653 56.49830 4.876908 1.415880 17.39239
16 0.090579 19.43310 56.35993 4.784296 1.431720 17.99096
17 0.091472 19.23524 56.04943 4.758861 1.449949 18.50652
18 0.092202 19.28423 55.77010 4.800633 1.447098 18.69793
19 0.092832 19.54622 55.50465 4.905407 1.443452 18.60028
20 0.093411 19.86942 55.23668 5.037566 1.453483 18.40286
21 0.093918 20.01419 55.17044 5.110919 1.461770 18.24268
22 0.094321 19.96796 55.31292 5.117930 1.460205 18.14098
23 0.094634 19.88899 55.48045 5.102567 1.454460 18.07353
24 0.094896 19.82864 55.61546 5.086022 1.451184 18.01869
25 0.095134 19.77782 55.72652 5.075338 1.449060 17.97126
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