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Tab. 1 Indicators of RPCE
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Tab. 2 Benchmark regression analysis results

- €}) (2) - (D (2)
In RPCE In RPCE In RPCE In RPCE
In RIS 0.045* " * (0.029) 0.037* * (0.026) _cons —3.233" " ¥ (0.126) —4.132* " * (0.166)
In HIS —0.072* * (0.026) —0.066* * (0.026) A A T 5 Yes Yes
In POP —0.238* * * (0.035) Pt i) [ 522 Yes Yes
In GDP —0.139" " * (0.043) R? 0.645 0.637
In Trade 0.021(0.027) A 570 570
In Urb —0.066" * (0.028)
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Tab. 3 Results of the regional heterogeneity test

In RPCE
I
T Hh il T ilE
In RIS 0.031(0.034) 0.043" (0.055) 0.056 * (0.033)
In HIS 0.044(0.105) —0.063* (0.021) —0.251" " (0.124)
In POP —0.0857 (0.034) —0.685* * * (0.076) 0.012(0.476)

In GDP —0.067(0.037) —0.973" " * (0.108) —1.257" " " (0.179)
In Trade —0.045(0.036) 0.016(0.045) —0.027* (0.065)
In Urb —0.023(0.087) 0.053(0.052) —0.019(0.055)

_cons —2.856" " " (0.236) —6.976 " " " (0.346) —5.751" " " (0.633)
AR Yes Yes Yes
s 1] [ 2 Yes Yes Yes
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Tab. 4 Estimation results of robustness tests
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Tab. 5 Results of VIF test

Af g In RIS In HIS In POP In GDP In Trade In Urb
VIF 1.38 1.38 1.30 1.29 1.17 1.04
1/VIF 0.722 0.725 0.769 0.777 0.852 0.962

BRI I A Sy gt A ) A5 76 4 X (4) BT
In RPCE =—4.132+4+0.037Iln RIS — 0.066ln HIS — 0.238ln POP — 0.1391ln GDP +
0.021ln Trade — 0.0661n Urb. (4)
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Research on the role mechanism and scenario prediction of industrial structure upgrading
on pollution reduction and carbon reduction in the Yellow River Basin

Wang Shuying. Yao Fuwei, Wang Keke

(School of Management, Zhengzhou University, Zhengzhou 450001, China)

Abstract: The coordinated reduction of CO, emissions and atmospheric pollutants is both a challenge for economic and
social development and a significant opportunity to promote high-quality growth. This study analyzes the mechanism by which
industrial structure upgrading in the Yellow River Basin contributes to pollution and carbon reduction, accompanied by a visual-
ization analysis. An empirical analysis is conducted using the STIRPAT model, and based on this, an innovative simulation pre-
dicts future trends in pollution and carbon reduction in the Yellow River Basin. The study finds that: overall, the Yellow River
Basin shows an improving trend in pollution and carbon reduction during the study period, with Zhongwei, Shizuishan, and
Wuhai in Inner Mongolia facing more severe situations and thus being key areas for pollution and carbon reduction efforts; the
pollution and carbon reduction effect of the advanced industrial structure in the Yellow River Basin is superior to that of the
industrial rationalization, and both economic growth and population increase are conducive to pollution control and emission
reduction; regarding regional heterogeneity, the pollution and carbon reduction effect of industrial structure upgrading is better
in the middle and lower reaches than in the upper reaches; accelerating industrial transformation and upgrading, stabilizing
population growth, and promoting high-quality economic development constitute the optimal path for pollution and carbon
reduction in the Yellow River Basin.

Keywords: the Yellow River Basin; pollution and carbon reduction; rationalization of industrial structure; advanced in-

dustrial structure; impact mechanism; scenario simulation
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Fig.S1 Framework for analysing the impact mechanism of industrial structure upgrading on RPCE

Kt

400 km -] Lt
Bk i
i

T BT AR E IR R ST AU 5 G (2022) 43095 (KbR L I HI 1R, RIEDL AT, I,

Es2 WXk
Fig.S2 Study area map
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Tab. S1  Variable descriptive statistics

AR LR pURIIR(EN I b2 /ME KA
RPCE / 570 0.074 0.070 0.005 0.483
RIS / 570 4.401 9.136 0.068 105.971
HIS / 570 2.318 0.131 2.038 2.650
POP IPN 570 436.945 314.081 51.520 1 599.006
GDP 7t 570 54 492.060 37 585.340 6 910.724 283 865.000
Trade % 570 7.099 9.358 0.001 55.865
Urb % 570 54.581 15.041 21.260 95.370
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Fig.S3 Kriging spatial interpolation of the RPCE index in the Yellow River Basin in 2013
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Fig.S4 Kriging spatial interpolation of the RPCE index in the Yellow River Basin in 2022
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Tab. S2  Sub-basin descriptive statistics

S X 35} FEA T E PR 22 F/ME I FNIEN

TS B 46 B (RPCE) s 170 0.115 0.096 0.005 0.483
rh i 240 0.056 0.053 0.009 0.450

i 160 0.057 0.034 0.015 0.215

FEAL 25 A B (RIS s 170 10.147 15.177 0.221 105.971
i 240 2.369 2.596 0.130 26.029

T it 160 1.860 3.342 0.068 23.427

P B R ALCHIS) - 170 2.309 0.113 2.063 2.601
i 240 2.309 0.126 2.082 2.621

TUF 160 2.337 0.150 2.038 2.650

R S3 A EMF RN RS A 2SLS it
Tab. S3  2SLS estimates of the impact of industrial structure upgrading on RPCE

i — B Bl A BB mlA
A In RIS In HIS AFh In RPCE In RPCE
In IV 0.339 " * (0.058) 0.3217 * 7 (0.056) In RIS 0.027 " (0.031)

Kleibergen-Paap rk 303.219[0.000] 167.354[0.000] In HIS —0.723" * (0.877)
LM statistic In POP —0.353** " (0.017)  —0.346" " * (0.024)
Cragg-Donald 632.121{16.38} 233.478{16.38} In GDP —0.153* ** (0.025)  —0.158" * * (0.032)

Wald F statistic In Trade 0.075" * * (0.019) 0.068" * * (0.019)
In Urb 0.066 " (0.037) 0.077* (0.034)
_cons —3.557* " (0.079)  —4.266" " * (0.846)
R? 0.667 0.425 R? 0.326 0.614
A G 570 570 FEA G 570 570

T % % % ox v ox SPRIRIRTE 190,52 .10 %0 9 35 K 5 O BB Re e b v 2 s L BB p (85 OV BU(EN Stock-Yogo 55 U

K36 10 6 7K F Bl FLAH

x4 AEABEEXSHEE

Tab. S4 Parameter settings for different scenarios

A ERIKE 2022—2025 4F 2026—2030 4 2031—2035 4% | ArdE R SE 20222025 4F 2026 —2030 4 2031—2035 4
RIS 1% —0.3 —0.2 —0.1 Urb 1% 1.2 1.2 0.8

[ —0.5 —0.35 —0.12 [ 2.0 1.5 1.2
HIS 1% 0.4 0.3 0.15 GDP i 4.5 3.9 3.0

=1 0.6 0.45 0.2 [ 5.0 4.5 3.5
POP ik 0.4 0.2 0.1 Trade ik 0.5 1.5 2.5

[ 0.5 0.25 0.1 = 0.75 2 3.5




