2025-04-29 09:21:49 https://link.cnki.net/urlid/11.2031.Q.20250428.1148.015

55 45 55 13 1 &S & 7 i Vol.45,No.13
2025 4F 7 H ACTA ECOLOGICA SINICA Jul.,2025

DOI: 10.20103/j.stxb.202412173103
Jrfe, ERCIE R, B IR AR, < . T [ B IS A b -5 B 1] R 1 b 4 ST P A SR T . A Al 2025,45(13).

Fang K,Lei Y F,Li C L,Luo M Q,Xi J X,Li R Y.Sustainable development assessment of Chinese provinces towards peak and net-zero carbon emissions and

common prosperity. Acta Ecologica Sinica,2025,45(13).

HRSAEHR SRR E L THEER
i

7 RUPOERIE, FENKD TR ek, 5w
1 WL R 2 A A B2 BE  BiN 310058

2 WL R % RA ORI 5 A B RS ol Bt 310058

3 WITLAE S SCIBISE B, %75 313300

4 WM R, I 313000

5 BEEARRIR(ER) ARAF, B 200127

FE AT RS R AR LA IAS 78 [ SR 7 J2 TR A B BT S K [ AR A SR SRR A F AR 205K 15 v [ s A
FRFIEAT 55 A 13 , 4 HORE B R IR T 6055 [ 0 A RT3 2 R At 1 At LB, P A 7 e 20 T g o R AR R
A E AR AL A ARRR A AU AR SRR 5 R AT 48 UEARIIEA A R S 2013—2022 4E A [E 31 A B
ARREE R K BEATINEE . BIFSEAS SRR (1) TP A SRR AT R SR KR B T, I 52 phy AR R 1] P I 3 sk ) 9 o 20 A1
B JR 5 (2) A SeI) 25 TR 22 R R SAR A SR MR, 2 - e B SR AR 4 2R Y 4 SR 249 A7 I , 2 31l A 7 - B M R ™ 114
ARBEBEFIPYILARBE ; (3) AT 2 R 5 AR RER 12 k38 25 38, Forb 22 5 i B i R i e B A s R i e 20 fl 3 = A
7] 52 7 e PG ARG P 20 A Jeg , T ¢ 5 AR e LRI A 2SR 3 B 52 v AU ) AR A 5 (4) 2 BORT 58 % i 5 R 4R JEE [ )
F PR EE AT BT BT (BRI K PSR AR, v it DX 4 52 1) 2 e 2 A TR] RS JE D 5 Y 5 (5) Btk ik Mg e v A0 45 3 [] i 448 19
eS0T A ST 5 R A HE A 7 A s, JHG PP B e v AL 28N T R W AR IS e e 5 A v [ OB A Y Bl ik 1
Bk RS LR B AP A AR AR , PR M B R X S EE SRS R A 4 ] R S AR AR T vk, DT s 3 A
ST R e SR I s S R R 2 2

SRR - IR AR T R s SRR BT s TS A I R AR IR R 5 2 IR

Sustainable development assessment of Chinese provinces towards peak and net-

zero carbon emissions and common prosperity

FANG Kai"*? LEI Yifei' ,LI Chenglin"** ,LUO Minggiang®,XI Jixuan®,LI Ruoyu'
1 School of Public Affairs, Zhejiang University, Hangzhou 310058, China

2 Center of Social Welfare and Governance, Zhejiang University, Hangzhou 310058 , China

3 Zhejiang Ecological Civilization Academy, Anji 313300, China

4 Huzhou Municipal People's Government, Huzhou 313000, China

5 Shanghai Pudong Development ( Group) Company Limited , Shanghai 200127, China

Abstract: Advancing the localization of sustainable development assessment is significant both globally and locally. By

aligning the goals of the United Nations’ Sustainable Development Agenda with the tasks of Chinese-style modernization,

E£WA WA RHL 4 FH R H (22&ZD108,24VRC079) ; K F ARFHA 340 H (72074193 ,42341205)
Y Fs B #A.2024-12-17

# W IHAEH Corresponding author. E-mail ; 12222052@ zju.edu.cn

#PR TR 0 TR AR I R S P R S S

http ://www.ecologica.cn



2 xR 45 %

this study proposes an evaluation index system that incorporates peak and net-zero carbon emissions and common prosperity
into sustainable development assessment. It encompasses five key dimensions of sustainability; high-quality economic
growth, social well-being improvement, equitable sharing of prosperity, green and low-carbon transition, and environmental
governance, including 48 specific indicators. Using this evaluation index system, we evaluate the progress of sustainable
development in 31 Chinese provinces from 2013 to 2022, with a particular focus on the spatial correlations and dimensional
coupling coordination of provincial sustainability, examine the impacts of efforts towards peak and net-zero emissions and
common prosperity on provincial sustainability, validate the scientific rigor of our evaluation index system, and discuss the
limitations of this study and potential solutions. The results show that; (1) Provincial sustainability has continued to
improve by 1.50% annually on average, exhibiting a distinct spatial gradient from southeast to northwest China; (2) The
spatial positive correlation of provincial sustainability has gradually strengthened, accompanied by an intensification of
spatial polarization. This polarization is characterized by increasing number of high-high and low-low clusters concentrated
within the southeast and northwest of the Hu Line, respectively; (3) Provincial performance across all the five dimensions
has improved, with the dimensions of high-quality economic growth, social well-being improvement, and equitable sharing
of prosperity experience an east-to-west spatial gradient, while the dimensions of green and low-carbon transition and
environmental governance follow a south-to-north spatial gradient; (4) Despite improvements in the coupling coordination
among the five dimensions, it remains at a relatively low level in 22 provinces, especially in the northwestern regions,
where disparities between environmental governance and high-quality economic growth are particularly pronounced; and (5)
Efforts towards peak and net-zero emissions and common prosperity both have affected the provincial sustainability,
particularly the former through trade-offs that result in a decline in the sustainable development rankings of ten provinces,
with an average drop of four positions.By bringing together peak and net-zero carbon emissions and common prosperity in the
context of Chinese-style modernization, we make an effort to improve a localized assessment methodology for sustainable
development that is more targeted, interactive, flexible and balanced. The findings are expected to offer valuable insights

into the spatio—temporal variations in sustainable development at the provincial level.
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Fig.1 Spatio—temporal pattern of overall sustainable development across Chinese provinces
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Fig.2 Spatio-temporal pattern of high-quality economic growth across Chinese provinces
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Fig.3 Spatio-temporal pattern of social well-being improvement across Chinese provinces
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Fig.4 Spatio—temporal pattern of equitable sharing of prosperity across Chinese provinces

Es5 fELEHKRRGEEENEEES

Fig.5 Spatio-temporal pattern of green and low-carbon transition across Chinese provinces
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Fig.6 Spatio—temporal pattern of environmental governance across Chinese provinces
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Table 3 Moran'’s I for overall sustainable development index

i fy Moran #5750 " P i g Moran #5¢ S P
Year Moran index z-score P-value Year Moran index z-score P-value
2013 0.441 4.006 0.000 2018 0.510 4.583 0.000
2014 0.451 4.090 0.000 2019 0.522 4.684 0.000
2015 0.492 4.430 0.000 2020 0.493 4.437 0.000
2016 0.484 4.363 0.000 2021 0.528 4.739 0.000
2017 0.495 4.460 0.000 2022 0.542 4.853 0.000

3.2 AHBATHREE AR 2 DR K F

SRR DI BE R R vl 5252 T JR 2% 248 JBE 4573 22 1] ) PR 2K S 45 0 A (181 8) o 2013—2022 4F,
31 BT A T 5 R YEJE W] AR 5 DI R 52 T8 34 0 B DL 17K 98 SRS e 2013 4R A9 12
AHCZE 2022 4EHY 29 A EATAT 22 AN SR IR EEAL TG 26 8 K LUR K A EE T AR B TR, P L
B DX DI BE A O B, T B I O A A PRI BRI 22 5 1 S ek A JR A 22 1] 22 RN BR , 33 b AN - A Y
R SRRSO 21l ) T R R TR TR R U . AR A B TR R R 5 R E ] AR LA T H £ B (E b
PATEA LA K AR BEA R A e S A SR & TR S A SR & 1 s EM B — AR A 8, mT i
PHEOLM LR AR SE T AT BRI 2945 G AT RFSE R TR MR R R 0 R, 10 7840 5 BN TR A
SR A5 2 2 T A LG 2R, DRt o) B 0 e o T e R 5 A BE 1) B 5 P18
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LG WIS R AR A A S G B0 AN i XU H AR AL ] B 4 ( R 5, (AL & 2 55 i ot
AN AL RABGE AL SIREAEE 3 MY ZEA1500) U5 T8 XU H b (7EZEZR 1 S AL 3 2k
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Fig.7 Spatial agglomeration of overall sustainable development across Chinese provinces
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Fig.8 Spatial-temporal pattern of coupling coordination degrees across Chinese provinces
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Fig.9 Changes in the 2022 sustainable development rankings of Chinese provinces with or without consideration of peak and net-zero

emissions and common prosperity
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