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Provincial Practice of Achieving the ''Dual Carbon' Target: Taking Zhejiang Province as an Example. L/ Qing-
yao' , ZHANG Yong'@, HU Min-quan®, YU Jie' (1. College of Economics and Management, China Jiliang University,
Hangzhou 310018, China; 2. College of Science, Nanjing University of Science and Technology, Nanjing 210094,
China)

Abstract: Zhejiang Province’s achievement of carbon peak and carbon neutrality is an internal requirement for implemen-
ting the new development concept, building a new development pattern, and promoting high-quality development, as pro-
posed by the central government. Based on statistical data on energy consumption in Zhejiang Province from 2000 to 2019,
a combination of the LEAP model and the STIRPAT model was used as a research tool to identify the main factors influen-
cing carbon emissions in Zhejiang Province and to predict the carbon emission trends, peak time, and emission reduction
paths for six different scenarios from 2015 to 2060. The results show that upgrading the energy structure, improving energy
efficiency, and deepening the digital economy in high-carbon industries are the key driving forces for Zhejiang Province's
current low-carbon transformation and development. To achieve the " Dual-Carbon" target, all end-use energy sectors need
to achieve low-carbon transformation, with priority given to the electricity, industry, and transportation sectors, followed
by commerce, residential life, housing, agriculture, and other sectors. With the comprehensive effect of various energy-
saving and emission reduction measures, the carbon peak time for the Partial Electricity Substitution (PES) scenario and
the Comprehensive Electricity Substitution ( CES) scenario in Zhejiang Province is 2024 and 2025, respectively, with
peak emissions of 388 million and 370 million tons, achieving carbon neutrality as scheduled. Considering the problem of
carbon leakage in carbon accounting, Zhejiang Province should start from the PES scenario, strive to reach the carbon
peak in 2025, gradually increase the proportion of renewable energy in its purchased electricity, and at the same time,

play the role of the digital economy in low-carbon governance. From 2030 to 2035, it should accelerate the transition to the
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CES scenario, and achieve carbon neutrality as scheduled, or even earlier, by using carbon capture, carbon storage, and

other decarbonization technologies in various end-use energy sectors.

Key words: double carbon target; STIRPAT model; LEAP model; emission reduction pathway

O TR IR, 32 o B e VR R I mi X
KRS, e HE MO 2 5L P K IR R
PRHERLSE PR, H 2508 R T - Sk
LU0 4 LR 1L ) AT R 2 e i WS, 7E 58 B TS
Fm PR H bR LAl R o i & SR kA, SC
eI A R T IZ TE B R a A T S
HECA R AR A B ST H [ A AR S 3R A
i, B MZE A PO o 2465 8 R & AT
V75 L AE IR [ P 5 B0 4% € ARtk i 7 SR B 7
HH W R o 400 SR T ), T O R TE R R X
AT

R J2 Ji R 52 S A A5 RS ] FBL, A0 2 B R )
SR K R IR R, AR SR, A G2 i gk
AN [R) F B T o i I e T 00 K i 325 W B i) 74 A O
WF5E, EXII7H, HAO 251 KT h R 40 a 3K
T HE TSRS AR B HE e 2 A5 A Y 00 2% B ¥ T
SRS RN K 7 % v 1 188 T S 0RO 4
in, ELER e nT P AR RE IR Hb 2R A R [ Ak HELAE 2030
SRR B WEAE WA BUR R, WE(E R 12.276 2 1; 254
AU LT I (EASTRRI SRRl 7T A, #E IR
J JEAB T B gt b X R HE O T 2025 4Rk 36,
i 2E oAt 2 AR SR, Fh T BB R 4 5k B A S
B i 0 HH B AR IS R 2 FE 3R 5 30 4% 45 SR Kaya
B HE il e 4 2R K 3 BE TR B 10 R R &R G B Y
(LEAP) T3 5 50 1 4% DX AT F 2030 4F fij 55 B A
ik F AR, HONISAE 77 S E RN 8 U5 8 B 2 52 ) 32 3k
KARHE O R RN E, F7l )20, LU 557 R AkL
TREM AL B35 (PSO) I 18] 4% 476 i 28 W) 265 455 Y
(BP) Xif i [ Ak Tl A HE i 1A T T, 245 SR % 1
TEPL A ff G 5 T, AR Tl R AR B 47k 1y
TR AT LAY S BURR A 0 5 1T 2608 3T 4 bR ]
1 7okt e T S0 1 e e (L T Bk 2 AR 5 B
eI AR G 15 5, JH At 155 55 489 T 12 G 09 S B 3
W6 5 ] W 52 1O of 2 T 3 a8 3 308 3 o L B HE T 3K 5
DR 22 TS HlE il e 0 A5 TN, % BN 52 30 A2 i iR
B JE B BERE X B HE O K R A VR, BN )
o N3G 8 i HE e 25 52

H T, i e B R AL R R R 45 5
FIABIF T B HE I T30 B A5 R 1y e HE i Bl s
FEARA . AT KE 22 YL JZ T AR08 2 T AH 25 5
JRE IX Sl ik HIE A% A AN T A 5 58 e, BE AL 3 B

PG (STIRPAT) i AZEXT [ SR FREE 520 1)
LR R (TPAT) & JR ik | 252 72 W02 T
IR ANFH SRR S ARMIREZ RN E LR, B
2 TR HE RIS TS . 1 LEAP B
BT O T AR B I FCRE R R G A A
RUFE e VR LR ) AR AR AR PP AS TR AR BTz
IVAE IS

YESRT 78 43 R 30 v R 0k 2 32 SO BE AR B
PEM TR, WL AU (7] 5 5  3 IX Y LY
Xl IR FAAERE IR TH 2 K4S L RE IR 75 U5 /N I IR 85
FARWTTAA 5 I B30, 5 =l 2 o 4 48 %)
F T AT, 7E R BT A A T LA A A (E A
T R 5 e Ao et AR e HE i A 0 vy A [R) R iR 5
e B0 ik D HE B A 4003k 1) S Aty b i S A AR 0 HE
BEAR, DIV RR S AR A% A R G, T 9 R T el
HEHY STIRPAT #iRIFI LEAP #5580 | T 50 M ik
PRITWTLAR e HE i A8 A 3 | 252 R 3% | 6 A
PBCHIE RIS G ST 2 B i S O WUk b ) B AR
Ry A A 8 S B e Tk g e v R B 2 5 RN 2
[P X] L BT A 5%, e RAEAE LA S 15k,
A ARGY 22 B AL T Wi vT 48 < XUk ™ H A 114 ek HE 3
ST, TR ok ffk 5% 728 1) A SR 9 o A A b, LB
WFFE R 2 206 T BT F A K e X W V148 il D HE 11
W7 FLk A W90 K 22 2% 8 DXl B 42 HE ik
240 T 3E EHL Ty o 7™ A i ] $ e HE T, 284
FEPR WS I X" H bR i AR B, AU H JE T
Hb P 1 BN I B AR HE I, 1875 T TV AR A
R4 H8 ) T 8 1001 TR 422tk HE i 26 =, LA 5 2
SR 2 TTE A 0105 7 00000 e HE i A 4, S
Al RESARAG B AR A5 B3 HETE T, DT o35 At e HE
B WS IE T STIRPAT BRI FI LEAP A5 %4 AH
255 B RB IR HE BRI RS A FEAS [R) ORI 5 T Wi
TR HEC Y A Sk kB4, kg Wit V128 e ool HE B 4 B 4 1
SRR AL

1 ARFEEBRERE

1.1 H#EkiR

WFFEAR I B s vT AR A5 M DL K i 8T 19 45 25 Re TR
Fit 2 28 55 A0 A B9 B (B9 T, BB 2015 4R A Ry 5
191, U918 2020—2060 4, S HE R ] A5 R R B S
2 5Lk 400 B 5E B E 2020, 2025, 2030 Fil



42

IR WU A RSB A RS . LA 91

- 193 -

2060 4, BIFFE I I 26 0T VT8 BT 00 3 T 7%
2% DA RAR DG REIE N T AR ER T, A OB 2
FEREVE T 5 0 2 s A S B SR M R
B AAS R TR T (T A GE AR ) CHIT T H AR 9%
RS AT G R4 ) (P E REIR G 1T AR 4 ) (R AR
BIEEGTAE) 5, TR A0 09 PR B0 >k 7 st
L XA SR B T PR U R . BEA, RE VR A B FHE
LR TR T LEAP A7 rp () AR RS 5 122
1.2 BARFE
1.2.1 STIRPAT M H:pkibAsi Ay

VERIF 9 R TR 22 5 B HE il 06 i A = B2 )y ok
Z—, STIRPAT BRI fE /i 45 2 &, B fe s
B BB RS EG AT, STIRPAT #5570 () JE AR
BN (1) s, B (1) Py X EonT 45 3 X

(2)
I[=aP" AT, (1)
In/=Ilna+blnP +clnA+dnT, (2)

K (1) ~(2) P, 1 AHFRBEG S P A FI T 4358 A
BB 205 B WAL AN AR KN s a W 800 b
c.d 53k P AT a5, T ARIER E 1
T RAEAEZE S, 136 44 STIRPAT #5571 9F 17 8k
PEUR R A R A ) R AR AR R R R
FHREUR B LU & LR A R BT R AR ) DL DT
i, 7EXAE LR, #Sr — AN Rl % IR B BE R

AT RGAEHRAY R STIRPAT AR+ 43 0h B

TEREIRFEARIEPE Ty I, l TWT VLA AR IR G AL A
A — KRB T Ak . BRI L AL DL R R IR Y 2
SRCRIETI A SRR 5 £ % HUANG 21
AHICHFSE, STIRPAT BB i (1% B I8 48 A 5 T 128 HUVR
BB SR L (E) (AR (R) (REIRSREE (1)
KT HRMEBEIR R G W AFIE, TEETF RGIRIR T
11, 2% SHAFIK %' [ 58 R, R A5 GDP
(A) SR EAEARTE (F) S =r b e (T) 5T
JURBIETT S GDP L (V) A BN 18 (P) 1
JIPE R AR, 2019 4F 10 H Wi T4 Ak i it K4
FATANH AT X, AE R 2 0% KR iy i
BB A ER e — 5 TRk
R STIRPAT A5 7 v il 28 5 16 A Ak
I, SHERAEFE R BBESE , A BT H AR & K
W (X) o G380, R AR AR P 2 TR ok it Ze i it
NI GDP 43 g — R J5 W, R 05 WS =k 7
T BRBE RGP R A S VLA B
(C) o BAEIERIPBEE N (3) Fin

In C=8,+B,InA+B,InA* +B,In A’ +B,In E +

Bsln R+BcIn I +B,In F +BiIn T+ Byln V
+Byln X +B,In P, (3)

K (3) 1,8, ~ B, 73 I A 7% 1 1 S R B, M
HROI, OSSP AR LA 1 R

420 100 251 200
¢
_ o &l Zo0f 121501
E iy & s :
2 260} = sor = x15 21001
i s 4 = e
x ) By
= > 4z i
& = & & i
180 251 o10F = 501
B
%
10() 1 J 0 1 J 34 1 J 05 1 J O 1 J
24 04r Lir 52F 12
& 20f 09} s50- £ 09
‘ | . X
@ " 03 * < i
& # M S B
Too18 N =07} 481 & 0.6
= w = = %
99 m 09 0 s
o 0.2 = < i
215y 0.5 46F 03
12 ! ) 1 : ) 3 . L4 . ) 0
2000 2010 2020 2000 2010 2020 2000 2010 2020 2000 2010 2020 2000 2010 2020
Ay

1 2000—2020 F#iLE EWMIEHRTL

Fig.1 Changes in various indicators in Zhejiang Province from 2000 to 2020
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Table 1 Main emission reduction policies and specific objectives in Zhejiang Province
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Table 3 Basic indicator parameter settings for each sce-
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2015 8.0 3 206. 66 1 666. 68 48.6
2020 3.6 3 659. 82 1 609. 18 55.8
2025 6.0 3809.36 1 569. 78 58.0
2030 5.5 3937.35 1481.79 60.0
2060 5.0 4 256.29 1.325.49 65.0
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Table 4 BAU scenario indicator parameter settings
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Table 5 TE scenario indicator parameter settings

%éif(ﬁi';ﬂ) C/%  C/%  Cy/%  C/%  Co/%
2015 33.3 60 48.6 20. 4 31.0
2020 70.0 70 43.6 23.4 33.0
2025 90. 0 80 42.1 24.1 33.8
2030 95.0 85 40.6 24.8 34.6
2060 100. 0 90 39. 1 25.5 35.4
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Table 6 EEI scenario indicator parameter settings

B 0 o
2015 65 60 16 0.44 298 5.0 2.2 2.9 424
2020 70 65 19 0.41 295 5.4 2.6 3.3 3.71
2025 75 70 35 0.36 280 4.9 2.1 2.8 3.55
2030 77 75 50 0.31 265 4.7 1.8 2.4 3.25
2060 80 80 65 0.26 250 4.4 1.6 2.3 3.05
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Table 7 RED scenario indicator parameter settings
ST [A]
T RL(AF)
2015 40.3 16.0 52.4 178 25.4 25
2020 52.1 20.3 39.0 203 30.5 30
2025 58.6 30.0 35.0 236 35.0 40
2030 68. 6 60.0 30.0 246 45.0 45
2060 78.6 80.0 20.0 276 65.0 55
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Table 8 Unit root test results

KRR KRBREA ADFMH 5% AYA 4k
In A (c,T,1) -0. 434 -3.600 N
Aln A (C,T,2) -3.987 -3.625 T
InT (C,T,1) -1.266 -3.240 AP
Aln T (C,T,2) -4.187 -3.600 Fha
In R (C,T,1) -2. 169 -3. 460 ATF
Aln R (C,T,2) -3.699 -3.600 T
In I (C,T,1) -1.888 -3.530 AP
Aln I (C,T,2) -3.720 -3. 650 T
In F (¢,T,1) -1.694 -3. 600 N
Aln F (C,T,2) -3.915 -3.670 T
In E (c,T,1) -1.965 -3.580 NS
Aln E (C,T,2) -3.780 -3.750 T
InV (C,T,1) -4.289 -3. 600 T2
In X (C,T,1) -2.642 -3.620 RS
Aln X (C,T,2) -3.284 -3.650 Fha
In P (c,T,1) -1.022 -3.600 NS
Aln P (C,T,2) -3.708 -3.600 T
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FIR—Wr 25y ADF (AR - Wi e gt

% 9 Johansen hEHIGLER

Table 9 Johansen cointegration test results

JE AR H, I 1 PIE
TR 127.20 0. 000
BZ 11 37.88 0. 001
wZ 24 13.04 0.041

2.2 AEBFRESTHLEBRHER T

] 3~4 43 0E THTITA 2015—2060 4E3:T
STIRPAT Fl LEAP-Zhejiang 7EA[A)15 5 F A5 HEIL
M OB 2 AT 2015—2020 AF Bk HERE
W25 5 5 b B A% 53808 72 ( CEADs ) #E 47 Hh 88, &
PTG FE 5 52 bR 48 J 7 i 22 8 5, R,
LEAP~Zhejiang # Y1 MY STIRPAT #5511 #14L)
SR E R



55 2 1) VG REAE OB HARSE B B . LA A 91 - 197 -

450
400
350
300
250
200
150

100 . . . )
2000 2005 2010 2015 2020

Ay
o SIBR(E; — WAL,

USilai e AEpTl

+ 3%,
& 2 STIRPAT #&%Y[o] )9 i 2k
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Table 10 Regression analysis results

A 2R AR RBE RER PAE
A GDP 50 (A?) In A2 3.200 0.466 0.316
A GDP(A) InA  1.823 0.061 0.059
SN EAAR R (F) In F -0.843 0.642 0.064
B=r e E(T) InT -1.083 0.356 0.297
G YA B & GDP HLF (V) In V. -0.772  0.231 0.003
AR K RIKT-(X) InX -0.809 0.350 0.005
BN OB (P) InP  1.309 0.886 0.009
THIERETRIE TR LT (E) InE -1.149 0.434 0.006
AL (R) InR -0.818 0.052 0.126
REUR IR (1) In I 1.482  0.195 0.057
fig e 1.213  0.274 0.001
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Fig. 3 Carbon emissions in Zhejiang Province from
2015 to 2060 based on the STIRPAT model
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Fig. 4 Carbon emissions in Zhejiang Province from
2015 to 2060 based on the LEAP model
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Fig. 6 Logic diagram of the scale of purchased renewable energy electricity
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Table 11 Relevant changes in various scenarios under the impact of outsourced green power
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