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Abstract

As one of the pilot city clusters for Made in China 2025, Jiangsu Province—being a major hub of
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China’s manufacturing industry—holds significant demonstrative value for achieving the national
“dual carbon” goals. Based on the 2002,2007,2012, and 2017 input-output tables of Jiangsu Province,
this study employs the input-output analysis method to accurately measure the total carbon emis-
sions of 15 manufacturing sectors. On this basis, a STIRPAT model is constructed and combined with
ridge regression to identify the key drivers of carbon emissions, including employment, per capita
output value, energy structure, energy utilization efficiency, and total carbon emission intensity.
Through four development pathway scenarios, the study forecasts the optimal pathways for differ-
ent manufacturing sectors to achieve carbon peaking in the future. The results show significant het-
erogeneity in the carbon peaking timelines across sectors: petroleum refining, coking and nuclear
fuel processing, chemical products, textiles, and apparel, leather, and down products are expected
to peak before 2030; transportation equipment, metal products, and communication equipment,
computers, and other electronic products are projected to peak after 2030; whereas non-metallic
mineral products, electrical machinery and equipment, and six other sectors may still face challenges
in peaking before 2040. Based on a trade-off analysis between cumulative carbon emissions and
carbon peaking time, differentiated optimal pathways are proposed: petroleum refining, coking
and nuclear fuel processing, chemical products, transportation equipment, metal products, commu-
nication equipment, computers and other electronic products, wood processing and furniture, non-
metallic mineral products, food and tobacco, and electrical machinery and equipment are more
suitable for the “green development” pathway; metal smelting and rolling processing, general and
special equipment, instruments and meters, paper printing, and cultural, educational, and sports
goods show better emission reduction performance under the “baseline” pathway; while textiles
and apparel, leather, and down products, as well as textiles, rely on the “technological breakthrough”
pathway to achieve carbon peaking.
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Figure 1. Trends of total carbon emissions and total carbon emission intensity in Jiangsu Province’s manufacturing sector
from 2002 to 2017
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Table. 1. Complete carbon emission intensity across various manufacturing sectors, 2002~2021 (Part 1)

7 1.2002~2021 FEHIE &3 1T HHIBGREE (L)

Gi SRR EEE B IEARENIIFT A =

B AR Z5 20 S5 B150 A0 L R 5K R R AT A= TR | B L
2002 0.22 0.28 0.20 0.46 0.51 0.35 0.49 1.03
2003 0.20 0.26 0.18 0.41 0.51 0.31 0.47 0.96
2004 0.24 0.30 0.21 0.46 0.54 0.33 0.54 1.09
2005 0.23 0.26 0.18 0.39 0.48 0.33 0.46 1.01
2006 0.20 0.18 0.13 0.29 0.39 0.27 0.29 0.86
2007 0.20 0.16 0.14 0.25 0.40 0.23 0.23 0.83
2008 0.19 0.16 0.13 0.22 0.36 0.28 0.24 0.68
2009 0.17 0.15 0.13 0.22 0.34 0.30 0.21 0.64
2010 0.16 0.14 0.12 0.20 0.31 0.21 0.22 0.55
2011 0.11 0.12 0.10 0.17 0.27 0.17 0.14 0.46
2012 0.09 0.14 0.09 0.30 0.32 0.15 0.15 0.30
2013 0.11 0.14 0.10 0.32 0.32 0.13 0.16 0.32
2014 0.11 0.14 0.10 0.33 0.32 0.12 0.16 0.34
2015 0.09 0.13 0.09 0.30 0.29 0.12 0.14 0.33
2016 0.09 0.12 0.09 0.29 0.28 0.06 0.14 0.32
2017 0.08 0.09 0.07 0.10 0.28 0.05 0.12 0.30
2018 0.09 0.11 0.08 0.14 0.32 0.05 0.17 0.33
2019 0.11 0.12 0.10 0.17 0.27 0.17 0.14 0.46
2020 0.06 0.12 0.09 0.15 0.36 0.07 0.16 0.33
2021 0.05 0.09 0.07 0.13 0.28 0.05 0.13 0.25

W BRHPBGREE AL /T IT.

Table 2. Complete carbon emission intensity across various manufacturing sectors, 2002~2021 (Part 2)

5% 2.2002~2021 FHIIEA & 5B IFE 2 IHHGEE (T)

BEOAT emmm amemus constive eatmmsy SEEE TR g
2002 3.04 1.12 0.73 0.82 0.73 0.32 0.36
2003 2.29 0.86 0.58 0.64 0.58 0.26 0.32
2004 2.34 0.89 0.62 0.68 0.61 0.28 0.35
2005 2.73 1.01 0.70 0.76 0.67 0.29 0.33
2006 2.32 0.84 0.58 0.63 0.54 0.23 0.24
2007 1.67 0.88 0.71 0.49 0.72 0.27 0.32
2008 1.51 0.79 0.63 0.44 0.65 0.25 0.29
2009 1.73 0.89 0.71 0.50 0.74 0.27 0.31
2010 1.86 0.94 0.74 0.52 0.78 0.27 0.32
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2011 1.55 0.79 0.64 0.43 0.65 0.22 0.26
2012 2.59 1.21 1.14 1.16 1.16 0.48 0.92
2013 292 1.36 1.27 1.30 1.31 0.54 1.04
2014 3.15 1.47 1.36 1.40 1.41 0.57 1.12
2015 2.82 1.32 1.22 1.26 1.27 0.52 1.00
2016 2.74 1.28 1.19 1.22 1.23 0.50 0.97
2017 1.90 0.90 0.55 0.43 0.70 0.29 0.31
2018 2.23 1.06 0.65 0.51 0.83 0.34 0.37
2019 1.55 0.79 0.64 0.43 0.65 0.22 0.26
2020 2.45 1.16 0.74 0.57 0.91 0.37 0.41
2021 1.91 0.90 0.58 0.45 0.71 0.29 0.32

M BRHPIORE AL /T TC.

Table 3. Ridge regression coefficients of manufacturing sectors and model tests

3. FIEA B ARG BV R R R BRI

#RI Bo B B2 Bs Ba Bs K R P

&R R BRANE SE I T 5 0990 —0.219 0.601 —0.204 0.295 0.474 0.033 0.942 0.000
TEYRE AT SR E F 0.287 0.400 0435 0.076 0285 0.060 0.028 0.991 0.000
e B ) 0.152 0.134 0.079 0.033 —0.179 —0.136 4.977 0.934 0.000

Y54 IR NE S B P ah] 0.445 0286 0269 —0.050 0.437 0.116 0.066 0.967 0.000
2 i 0.705 —0.130 0.235 0.001  0.432 —0.052 0.005 0.987 0.000

BRI VAGE SR AT, S TR I RIS 95%, H P {H#E 0, RUIA IR RIT.

NEJHREND A E R I fo 5 G ML AR KL pot il o IE, LA 5T 5K 57 2 138 KA SRR
IEARSG, L R SEIU B . BER LB R K5 JE RAEFEACHET,,  BElT RAWIEE T, whlky K
IRHEZ = RERETSL IR T REVRTH AL S BRI

NBIPAET T3 AR B IS 5 S e 1 AT M S e R K KB BV R, DL A5 % 24
BRI B EA ATk ot RUIH OSBRI L FH B, RERHE AR 536
TREHWE T sk RS K . MAESET Y. JigVREaRETIL poRIE, 3T BRI p B,
RN 5 E T, SR OBRBIE R, JRHRE F7 AR TR S5 1 St AN [ B 1 D 7 M B B
BRE R B ZER . BT T Eif. TZRIEHREKBE R, BORSCE MR KL bR 8% .
iy RN AT T e . PR AR, SRz A 2.

REVR S R AL porE AL Tl POyt AR Tk oM IE, BRI REIR BHR T AE A 70 MR AT LA L
JRA UIANBR RN L AL I A SR R T RRHERG SR 2 BT LA U R O T, REVRAS A TR A
REVBIRAR AR, FBAAEL . 7B — 25T T A R URAE Tl 2l 2 h I LU B, HfEshE
e A S EARIREA.

RHE R R A pafE ARSI il il o o, AR HAR S T I, R IR N B AE AR REAT ik
HErPPERR RS . VOORAEKYE . BORSEAT AT R S5 BARIRBHER, B35 B A E HE. 2R
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BIEREZSCEA IR, I EE K BT . X HOR G 5T R BOE KA B, ARk R
LREOARIELIR, HES N LT BETE 2

REVSSEE AR AL Bs o, AFATIAERERSGE ERAbrE I E R B2 . FE B S5 N B9
F, BT BERGRTH R HEE ZIHMHI1E ] . (HE @B EIT Ik ps = 0.474, RUIHAERRSHR MG, 1748
W (R RER IR 3N 7 ——RIBERGRTT B PRI AL RERE, AR 49K, TR B0 DR HE R -
ONIEE G LRKSE,  BLAE BEARTEUHR T SN B SR il Bk “iRE - FIAK” 0638

ST S, TLIR R BR BRI A R B B3 R i, RIE TR 20, BRRAE 51
GRS . DTG S5 B ANRERTT B SEBRTE DR HZE S AL (R BR BCR AN B 1 W f DR R A

3.3. ERIF

DNE— A ORI [B] AR B 75 A LTIV T3 8 AR e i & B 0L, W8 S0RF 2002~2021 EVLHA
FA B SRR ARG 25 R, TH AR B S AR B HE R TONME, IR S Se PR B EAT X B, A
WA . IR LTk JEERmy WHl  952UREEL . S 4R ETRINE 27 BEIL E] 0.878+ 0.985.
0.913. 0.965. 0.988 [ & L, W] LA T2 B s it F o

4. THEBIE R ERH S S
4.1. BRANSHEIEE

DNRF T AR KRR HE R, AR FE ST TR o AR HE g N H L NS
REVRZEAL . BRHESOREE . BRI AR AU R R IR, . S =M RS A, M AN )1 5%
12, DRI SR EZES . TN 2022~2050 4, R8I0 AN B(2022~2025, 2026~2030,
2031~2035, 2036~2040, 2041~2045, 2046~2050), LAEZEA[FR B PIBIASRHE . 25311250158 BL sE 4L
PR, SETLHE KB EEARELER, FSEHEH[14]. BAEE[15]. EAF[16]. Xu[17]5
HERIET . LR LA @B M S 1 i Tk A 3 B

1) B NBCBEER: 2002~2016 FZAT MM AFEIIETHE 7.62%, {HIL LA N-8.26%, FEHF e
JEI. HAMCE SRR, 456 “ TR BRI “msEsil” Bis, ARkt MeElds G ate. &
R 2017~2021 FAEIEH-8.26% A s 5, RN 2% ELF[16] BT, ARE A mE 5 mlh
~7.26% —9.26%, FEEEMBLLIR 0.5%, PRILEETIA I VR

2) AP EAA AR < DU T RRIER 31 2035 4F A3 GDP %% 2020 E#0 7 . BARHIE WL L E R FE,
THEAR B W S NI = AP . 2017~2021 FEZAT AR HEE AN 15.99%, HEtim. . KR=1%
SN 15.99%. 14.99%. 13.99%, FEEEFTBUSENR 1%, KMKTRLE S 25 .

3) REURZE AL ER: 2017~2021 MR o5 LUAEY R 1% 5.37%, MR o [ 47 v 22 51 W 5 Be & AT (1) 2050
AR R ) (1814, H BRI T U T . AL, ARREEIE BRI A EHLUR A (R E
2030 4F-RE I HL ) R R IR 72 2 2060 4B ) [191 R & di i, o B BRI 2 S 100t 2025 4R 2030
SE AR R 27.6 ACIEAT 25 A2, S5 Xu SE[17)0F 5. BERIEIE SR 2022~2025 F4k4EL-5.37% K4,
Z IR BN 0.5 AN E A ARE S SE S N-4.37% —6.37%, ARIUANFRIBUR R .

4) BrRHPEGEE AR, KIEER TR 5 TR BHEE LI, 4G ATk
R RIS T B8 7% A, WS B 2022~2025 R [5—7.7%, RN BR B R D 0.2 AN 4
A EE N7 7% —9.7%, R ARES SECRARESR .

5) AEURAIHRCRARER A =107 JAIE] ST Tk 3 e REFEFRIE 26.7%, EonTiBERkEE. <1
DU 27 BRI ey e ks 5 SR e ) o 3 T AR BRYR A FH R0 28 3R 8 —2.85%, AT AR 1 5,
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SR R[2010F 58, A5 miE s A -3.38%. —3.85%, FFIEE &M B EGE IR E Y 3%, AIBURS
BRI

RAE SR R AR, e AR, S BA121]. $TE R[22 M R SE S I5 4 1 Bk
THOLIE 4 TG SR BUCE 4).

Table 4. Scenario setting for the change rates of influencing factors of carbon emissions from metal smelting and pressing
products in Jiangsu Province

F 4. IHEERABMEEN RS ZMERTURRE

o \ TR
e i P A ES TS EE
2022~2025 4 —7.26% 13.99% —4.37% =7.70% —2.85%
2026~2030 4 =1.76% 12.99% —3.87% —7.90% 0.15%
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Table.5. Scenario simulation of carbon emissions in Jiangsu’s manufacturing sector
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Figure 2. Scenario projection of carbon emissions for key manufacturing sectors,, 2022~2050
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Table 6. Optimal pathway for carbon peaking in Jiangsu Province’s manufacturing sector
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