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Abstract

This paper calculates the carbon emissions of the manufacturing industry in 11 provinces along the
Yangtze River Economic Belt from 2013 to 2022, designs the evaluation index system of the green
development level of the manufacturing industry and the evaluation index system of the develop-
ment level of the digital economy in the Yangtze River Economic Belt, and uses the entropy weight
method to determine the weight of each index. On this basis, a moderating effect model among
the development level of the digital economy, the development level of the manufacturing indus-
try and the carbon emission is constructed, and the relationship among the development of the
digital economy, the development of the manufacturing industry and carbon emissions is empir-
ically tested. The results show that from 2013 to 2022, the manufacturing industry in 11 prov-
inces along the Yangtze River Economic Belt showed a good development trend, but the carbon
emissions generally showed an upward trend, and there was a positive correlation between the
two, but the digital economy could weaken and inhibit this positive correlation and play a signif-
icant moderating role.
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Table 1. Related parameters and CO2 emission coefficient of major energy sources

F 1 EERERMEXSHR CO IR
REURAAFR  SFRMEALK A (KIKg) ArdEfiR RE(Kgee/kg) A AVE SRR BREME  ZHEHRH RS

JR 20,934 0.7143 26.37 0.94 1.9027
R 28,470 0.9714 29.5 0.93 2.8639
Ji 41,868 1.4286 20.1 0.98 3.024
R 43,124 1.4714 18.9 0.98 2.9287
S5 43,124 1.4714 19.6 0.98 3.0372
Se 42,705 1.4571 20.2 0.98 3.0998
BRRHH 41,816 1.4286 21.1 0.98 3.1705
RIRA 38,979 1.33 15.3 0.99 2.1649

TE: COHFAARE = FHMRAAME x BAAERSE x BRAME x 44/12,

R THH A 15 2013~2022 FFKIT AR 11 A il iR, W 1.

2013~2022 FKILLL P I 2R 11 N8 & AR SRR, A2 EHES, 2
W TR, BB 2 MAAEES . Hd, oHE L s G & R s —, BA B ras,
HRRIT . 2.,
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Figure 1. Manufacturing carbon emissions of 11 provinces along the Yangtze River Economic Belt from 2013 to 2022
[ 1. 2013~2022 FATT LA 11 M EOHIEILRHRE

Table 2. Evaluation index system of manufacturing industry upgrading
= 2. G ARITNIER SR

— R Fahn . E i<y &

R&D A A& A (AN AF) 0.101

W5 K 0.41 R&D £ 9 WIS (S 78) 0.105
FARKIES S (FT D) 0.201

WirE I R4 RS (T ) 0.107

BrE it R 581 0.35 e A SR () 0.121
A RBOR B FIEL (1) 0.122

FAR LA L Tk Ak 88 7= B (12 8) 0.077

KB SRR 0.24 H 7778 2 B (1T FL/NE) 0.098
JE K 4K 2 T S R (ST ) 0.067

Table 3. Comprehensive score of manufacturing upgrading in 11 provinces and cities along the Yangtze River Economic Belt
3. KILEHH 11 AmdlEWAREEFIIER
AT 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022  ¥fH
L7534 049 0573 0499 0508 0517 0534 0536 0672 0775 0731 0584
WiLE 0.198 0.217 0.212 0.222 0.251 0.256 0.278 0.395 0.397 0.416 0.284
M4 0133 0139 0130 0132 0149 0174 0161 0236 0230 0141  0.162
kg 0.121 0.124 0.108 0.122 0.125 0.209 0.224 0.134 0.159 0.259 0.158
Wik 0124 0133 0142 0.120 0128 0168 0123 0206 0223 0174  0.154
A 0.084 0.090 0.087 0.092 0.111 0.132 0.111 0.188 0.198 0.134 0.123
WIrH 0.089 0.097 0.102 0.080 0.090 0.136 0.083 0.151 0.169 0.102 0.110
MNESY 0.047 0.053 0.049 0.051 0.063 0.086 0.082 0.134 0.144 0.103 0.081
KT 0.026 0.031 0.039 0.040 0.052 0.059 0.053 0.091 0.088 0.075 0.055
LA 0.037 0.040 0.034 0.030 0.037 0.045 0.029 0.063 0.061 0.016 0.039
A Ke) 0.026 0.028 0.024 0.025 0.031 0.038 0.028 0.080 0.080 0.021 0.038
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R EfabR, JFF R REZRT EABIRE TS LRG3, WERRE, KGR R
BOANEAET, TLHrIe . WA, DU TS —BRBA, 22 YOV Wi . B RAL T RN, RSN AT
FEBBAN . B 2.0 & 3.

423 PFHLE: BFLEFLRKFED)

MR AR SRS T r S BrIa a0 A g3 3, ml LS 2 AN R 5w & B I B AR AR . il i vk
RIBRITEFF 11 A TFEFNGEEBERNE 4. GHERRE, G5 EBARBRSWN & e,
HARM TR 7 57 (R R, FRATTARAE B AR bR A R UK F A g BR 7 SE R i R bR
DA B AN = K FE

Table 4. Index system of digital economy development level

* 4 BFEFERKFIERGER

— R Fahn AR bR i &

HIEM AN () Z1 0.051

B FE R0 D (AN Z2 0.044

Hr Rl BN 0.305 FRNHIEE KRG EAN) Z3 0.034

M T Z4 0.130

2N Z5 0.046

BiE & B R (ZoT) Z8 0.120

AV A A P H () Z9 0.061

o G R A AVE BRI S IR B AL R (T N) Z10 0.084
HrALRE S 0.345 e rr e 1

EERE NN Z11 0.031

IR R Z12 0.031

BHTFR S EN AL EY Z13 0.018

ARSI (12 7T) Z14 0.120

N 0.350 ZEHARRSEA (L) z15 0.141

WL R S5 4 S A (12 oT) Z16 0.089

IRYEBLEAT BB P 2B R KP4 5457, WERERE, 2018~2022 4R(A], KILATH &4 T 45t
RIEAKVPERRE. ULEE. L5, W ORI S 4 it K B AKESE . e RINLAE 5 Br.
Table 5. Comprehensive score of digital economy in 11 provinces and cities along the Yangtze River Economic Belt
F# 5 KILEFE 11 amBFEFEEBIER

A 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 ¥yMH
T 0.054 0.074 0.105 0.118 0.132 0.177 0.223 0.245 0.194  0.206 1.528
pell 0.004 0.015 0.031 0.044 0.059 0.089 0.130 0.150 0.118 0.131 0.772
biib] 0.077 0.102 0.141 0.152 0.161 0.196 0.250 0.267 0.227  0.252 1.825
i) 0.054 0.071 0.094 0.117 0.124 0.158 0.213 0.245 0.181  0.190 1.446
LI5 0.304 0.364 0.411 0.452 0.487 0.581 0.646 0.702 0.624  0.683 5.255
Lo 0.034 0.047 0.074 0.074  0.087 0.115 0.151 0.168 0.126 0.134 1.011
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L 0.171 0.247 0.278 0.326 0.354 0.395 0.455 0.515 0.551 0.615  3.907
g 0.096 0.144 0.196 0.217 0.249 0.304 0.370 0.433 0.355 0377 2741
=M 0.029 0.039 0.051 0.062 0.074 0.104 0.141 0.169 0.102 0.105 0.876
WL 0.241 0.305 0.372 0.414 0.457 0.517 0.589 0.647 0.594 0.663 4.798
HER 0.032 0.060 0.083 0.101 0.117 0.146 0.175 0.198 0.174  0.203 1.288

424, FHTE

RS HEPPAL BT 20 50t 2 3 M S I B R RE T2, iR/ b IR B 2 A & S 8URAl TR 22, @
AR RHE SR M A TR R, WIS THE R G HE S R ). BARRENT: © @5 REKE
(LnP_GDP), HAMHLIX A F=BEkE R @ ANDRUEL( Lnpopu ), #5248 48K N HRUBR A2
@ ZREHEE(E_Grow), HIREMEEN GDP HK#EE KL R, @ WMBULNKT(Fiscal ), LA
HOBURF BN R TR © BURAREL(Test ), RHRAE O AUBUR, ARARAE 0128 s B2 Hh [ BURF
AR EARRIOK RTT SE i i) — I E UK, BERRIRRET A SR i 8 i VE A & b
P, RS BT R R 5 HH A 4 X b SR R AR R SR BRI, B G BUR T TN &5 R TR . © AT
W FE(Dpop ), RAZAMERN OB ST BX IR 2 ok Rk,

4.3, ERIE

FET DL AR5 BG40 b, SR EUR T ORI Y R a3 B Bl T 48 B R R KT i M R R KPR R T
BRAERRTR T8, FIEE T DL RS,
CO,, =a+ fH, + B,LnP _GDP, + S,Lnpopu, + S,E _Grow, + g, Fiscal, + S;Test, + 3,Dpop, + &,
CO,, =a+ BH; + B,D, + fH; * Dy + B, LnPyppy + SsLNpOpPU;,
+ B Egromit + By Fiscaly + f;Test, + S, Dpop;, + &,

IRy A R HL R H2. b, i ARERA G, tARETE, HAARSIE R R, DK
G R, H*D REHIE K e SH 25 KR HIN, F UARHIEE 7405 K AKX il il
RIBEABRHEBOC RN . Shah, BALE SN T #r#H| A8 /&, W1 LnP _GDP {RER A K EKF,
Lnpopu {8 N I#IRE, E_ Grow fURATF &K EESE, Fiscal {REMEUINKT, Test KRBUERAE, Dpop
RENOEE. o AT, B RFZENAE, o RERBERR . AR ETHNE 6.

Table 6. A description of the variables
7 6. TR

A BT HAR B
BcHEIL Co, COz B E:
il b R 7K S H DA% iR A
Hr BT R BT D WS B

G RIEKF LnP_GDP Nt DX A
NEEIY Lnpopu B ERN R

LT R RE E_Grow GDP K fE

BN KT Fiscal 2 1 BURT ) T BSOSO
BUR AR & Test AR B R R BUR
NS Dpop RN FE ST BIX S L
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5. SCUESHR
5.1. RSt
IR KIT A B 11 NEHY 2013~2022 4E (250 5 JE M S0 AT R VE Gt 45 B 7% 7.

Table 7. The correlation coefficient table

7. HXREREEE
A HE CO2 H D H*D
CO: 1.0000
H 0.8071™  1.0000
D 0.5974™  0.6855™*  1.0000
H*D  0.7434™" 0.9852"" 0.6689™  1.0000
LnP_GDP 0.3372"" 0.5164™" 0.8511"" 0.5040™"  1.0000
Lnpopu  0.6669" 0.4963™ 0.3667™ 0.4453™ —0.0526  1.0000

LnP_GDP  Lnpopu E_Grow Foscal Test

E_GROW -0.05358 -0.10772 —-0.3391  —-0.118 —-0.3139 —0.06861 1
FISCAL 0.6106™" 0.6122"" 0.9135™" 0.5826™" 0.7479"" 0.3276™"  -0.1808 1
TEST 0.2629" 0.3830"™" 0.5631™" 0.3518"™" 0.6909™" -0.11834 -0.12808 0.5855™" 1

DPOP  -0.05915 0.043072 0.4002™" 0.043576 0.7080"" —0.4377 -0.14721 0.3590™" 0.4528""
TE: TN T MEORAE 10%. 5%, 1%A9KF ERZE. R

HIZe 7 W, AEABEHANAR RS OLT, HlEL A RACH SRR O R 20y 0.8071, 7
1%HKF B2, RUIBEHE GG AR, AR HS ™. B ast kR Skt
BRI AN EHIAR R, SRR N DRI BN K S B HE R 2 A R

5.2. EV3S4T

iz ] Statal? GEitBfr Sk i By 2Bt A R L il Kk R SRR R 1 5¢ R, MRS B SO A EAT

[BIH, BAREE R 8 frn.

Table 8. Results of regression analysis

= 8. EASHEER

modell model2
A 0.0482" 0.0153*
9.01 6.69
q —3.34E+04™ —8.20E+03
-2.05 -0.52
—1.62E-03™"
hd
—-4.69
2.11E+04™" 1.35E+04™
Inpopu
6.21 3.87
| § —2.50E+03 -8.30E+03™
n
P-9cp -0.58 -2.02
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R
—2.94E+03 -9.92E+03
e_grow
-0.14 -0.5
_ 2.078494™* 1549677
fiscal
3.1 25
1.76E+03 4.75E+02
test
0.75 0.22
3.282556™" 2.439327™
dpop
2.67 2.16
~1.27E+05™* -1.59E+03
cons
- -2.2 -0.03
N 110 110
AdjR-squared 0.7824 0.8199

HI LA, h (AR EON 0.0482, HLAE 1%/ B2, Ui WISV R i 2 SRS filigl
KA R A LT, SR 1 SCBL AR O ARBR L U A DIk . BEE 2RI, BRI R N T RE S
SR L AR (R AL (U AR AR A . AR5 HeEE), AL, i b AT B R IBUT 2h IR BR A U 7, A
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