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Figure I Mechanism diagram of spillover effects of carbon emission reduction technologies
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Table 1 Global spatial correlation tests of carbon emissions under two

spatial weight matrices, 2006-2021

0y W oty W gemana
2006 0.084#* 0.107%**
2007 0.087** 0.108**
2008 0.089%** 0.108**
2009 0.087** 0.108***
2010 0.088%** 0.118%**
2011 0.092%** 0.118%**
2012 0.093%* 0.123%**
2013 0.093 %% 0.123%%**
2014 0.094%** 0.124%**
2015 0.102%** 0.122%%*
2016 0.104%** 0.124%**
2017 0.111%** 0.124%**
2018 0.112%** 0.124%**
2019 0.112%*%* 0.124%*%*
2020 0.114%%* 0.125%*
2021 0.114%* 0.127**

ViR e RS BIR 1% 5% . 10% K 11 B E PG
T
BRI Z 18], e HEOK A7 2 1 %S ()
EAE X FR . (H2020—2021 4F 55 22 8 500 1o 2 1k
IR T T B, rT e 2 PR A 3 e 8 19 B 4 0 ) 452
FASE AT IO R T 55 T 3R T ] 7l S BG T
SEM T RRHE R P 2s RO . iE— 2540 b R R, ik
T SRAM T Bl A= 7= X 28 S 9 %) 5 % 8 500 ol v T
PEZ5 A S R0 PR 0 5 245 2R, e BA 75 SRl 4 Rl
P R T L O AR AE o LR PR AT REAE Tl B
YRR T v T (A I T ) 2R TR
AN TR WSOk i 7 B T 45 ) R B AR K Y- T Y 2
PEFE— B R 2% ob T B HE B 23 8] 36k HH AR o
HY G, FRATT IR T W00 19 25 B B AR S A
SCRAZ AR AL A T T
ME 2 7] LU i, R B s 22 Fe B R F 2 2
= R I BURMIR R 0 3 Fh AR AR, AT
— te AR FRITG — I R e I TSt R 2R DX A IR i LA A o 2
K, EE TILIE MWL A, Ul B i 28k i 78
TR 5 T AR HECAE K V4 o DB [] 3 Ak
BEFAE ,2006—2021 4 [A]fifk HE i 2 18] 4 B3k T i)
i 0 FRLB T, U HE - A S R A AR 2R



ARDCHR AT & = AT AR s HEBE A Tl H 10 25 8] SIS S5 731

202643 H

=1 f51) —
73 ) I ¢ 24
ERpNTENS
T AR R X
(IR R X
I AR DX
0 100 km

&1 431

75 [ SRS

0 AN I 3 X,
- AR R IX
(AR R IX I
. AR I
0 100 km

-
ZENS

[l 4]
73 [H] R A
C AN 3 X,
- R I
AR R X
L R(SEEEEE JPeC)
0 100 km

| FS—

d. 20214

%1451

25 [ SR A

0 R 3 X
AR X
(IR R X I,
. AR IX
0 100 km

—_

2 2006—2021 £ K = AT A EHE A B R Z 154 LISA
Figure 2 LISA diagrams of local Moran’s I of carbon emissions in Yangtze River Delta urban agglomeration, 2006-2021
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Table 3 Results of robustness tests

A (1) (2) (3) (4)
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MM ERY YES YES YES YES
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Table 4 Results of regional heterogeneity tests
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production-consumption network
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Figure 5 Key pathways of carbon emissions under production-
consumption network
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Abstract: [Objective] Under the background of accelerating domestic economic circulation, this

study investigates how carbon emission reduction technologies influence spatial correlations of

carbon emissions in urban agglomerations through regional production networks, thereby

facilitating the low-carbon transformation of regional economic circulation. [Methods] This study

constructed a multi-sector general equilibrium model incorporating a pollution production function

to elucidate the spillover mechanisms of carbon emission reduction technologies in the regional

production network. By integrating spatial econometric models and input-output analysis, it
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investigated the network correlation effects of carbon emission reduction technology spillovers, the
spatial structure characteristics of carbon emissions under technology spillovers, and their
transmission pathways in the Yangtze River Delta urban agglomeration from 2006 to 2021.
[Results] (1) Carbon emissions in the Yangtze River Delta urban agglomeration exhibited
significant spatial agglomeration effects and temporal pathway dependence under production
network transmission. The technological progress of carbon emission reduction generated cross-
regional synergistic emission reduction effects through the production network, with demand-side-
driven spillover effects being more prominent than supply-side-driven ones. (2) Spatial
heterogeneity was observed in carbon emission reduction technology spillover effects, which were
significant in central cities and economically developed regions, whereas peripheral areas showed
weaker spillover effects due to constraints on innovation resources. Economic development and
population agglomeration showed positive network spillover effects on carbon emissions. (3) The
carbon emission network in the Yangtze River Delta urban agglomeration showed pronounced intra-
administrative clustering characteristics. At the interprovincial level, Jiangsu and Anhui functioned
as carbon emission exporters, while Shanghai and Zhejiang acted as carbon emission importers. In
the carbon emission transmission path starting from Jiangsu and ending at Shanghai and
international demand, Zhejiang and Shanghai assume important intermediate production functions
and become the key hub nodes connecting production and consumption. [Conclusion] Carbon
emission reduction technologies generate significant spatial spillover effects through the production
network, serving as a crucial mechanism for promoting coordinated regional emission reduction. It
is recommended to strengthen the construction of interregional green technology diffusion
channels, optimize cross-regional carbon emission responsibility-sharing mechanisms and joint
prevention and control systems, and refine full-chain carbon reduction solutions based on the
production network, thereby advancing the green transformation of the overall socioeconomic
development of the Yangtze River Delta urban agglomeration.

Key words: carbon emissions; production network; carbon emission reduction technology
spillovers; spatial correlation effects; spatial econometric models; Yangtze River Delta urban

agglomeration
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