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Table 2 Descriptive statistics of variables
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L_mis 3692 0.576 0.776 0.001 10.174
EFF 3692 52.245 22.546 8.189 207.935
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Figure 1 Spatial distribution of urban energy transition in 2011 and 2023
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B3 T N TR XTI T BB VR A 7R ) L of: ]
FAZE R, Hoidr 3 (1) 7R AU s i A2 i, A7 %
ETHYRIHZER, AL R ECH 0.011, 38 58 1% 19
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Table 3 Baseline regression results

A 1) 2
Al 0.011%** 0.012%**
(0.04) (0.003)
GDP -0.013%**
(0.003)
OPEN 0.001%***
(0.000)
Gov 0.007
(0.015)
INFRA =0.000%**
(0.000)
Constant 0.632%** 0.834%**
(0.001) (0.053)
City FE YES YES
Year FE YES YES
R 0.368 0.395
Obs 3692 3692
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el R IR T T WL N 1) 22 2 % o Ay ik Ik
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o figp AL e B M IR R ATRAR T R E0M 0,008,
AT 1% [ 0 2 PEAG IS, 75 8R fig b 25 41 4 0 T e U
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[ A, 2% BN T8 RE 1 N 7 50 A 24Tz,
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AL RMFE 451(3) ()i, AT TR B350k
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AR SCTAESS R B AT E
4.2.3 FAEAEART
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Bt AT AL, U 25 AN & 4 50 (5) B, 45 S & 1
TES R BT A8 2 0T 5 R T LUS L ALY
T 2B AR B3 O IE , N T8 BB AR wE bk Tl fE %
R S5 AT SR ST o

4.2.4 % RF 0

% B FHE R AR, o] BE R BN TR fext
T RE VR FE AL A T2 R A R . AR SO R
2020—2022 4B & , SR 2011—2019 4F 19 £icdl
AT T, BIAZE R R 450 (6) i, ALkt
ZHOCM0.015, 38 58 1% 19 5 & R 5, N T % BE
IR T BE IR A LA 258 AT SR BT, TR BH A SO A o]
A5 5L B R
4.2.5 A AEMAEAT

2 R I T R B 2 A7 B R SRy s PR R
WA B AR i 2 R R T, B TERS
T BB VR A TR 2 (R A7 AE N A PR R, PR AR S R
i T HAS B ok E M Lk, BIREED R
SCEESIR T e B4 T 1984 AR IR SR Al 5 2 4
B Tl AL 7S N 0 4 2 50 1) 58 B A iz ki A
TR BRI TR AR &

[l 25 a0 % 4 51 (7) i o ALAR T R Bk
0.056 , 7E 1% 7K F 8 2 BN T8 RERe e e iff
WO R R AL T, AEHERR AR PRI RS B H AT
SRIUAT o[RS}, Kleibergen-Paap rk LM statistic F 4t
T8 N 123.286, P {f ¥ 0.000, Kleibergen-Paap rk
Wald F statistic Z 11{H 4 70.771, KF Stock-Yogo 55
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Table 4 Robustness tests and endogeneity tests

ik PR R AR e TR
T FRER PLEARERE ATRRLANE ATERMLEE ARSIk
(1) @ 6) ) ©) © ™
Al 0.004*%** 0.008*** 0.205%%*%* 0.018* 0.010%** 0.015%** 0.056%**
(0.001) (0.002) (0.058) (0.010) (0.003) (0.004) (0.009)
Constant 0.328%*%%* 0.824%** 0.867%** 0.852%*%* 0.867%** 0.775%%%* 0.830%%**
(0.014) (0.053) (0.052) (0.054) (0.055) (0.065) (0.041)
Control YES YES YES YES YES YES YES
City FE YES YES YES YES YES YES YES
Year FE YES YES YES YES YES YES YES
R 0.418 0.391 0.400 0.389 0.387 0.482 0.733
Obs 3692 3692 3692 3692 3237 2556 3094
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0.373, 3843 1% B 0 AR . X B, il f5 Bh A
TR REROR BRI AL A - R S IR &, BRARAE
Fia BN RPN IUR SR 2R 4 HERK
E SR NI 7 N F I e[ 1 o | &= S N EA B
5 LR, R, N TGRS FH A GERE
A BT BE Rl T 7 A B AR U A8 HE Bl Al fin s
AR LR RIS BB AR B AR 2 E 5 i L Y
VB AR R AL B B e A B AR BN B
AN S5 3T AR IR R AL mRUikis

T3, e 2 AR T BRI Y A A
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WEo MHEZE SRR 6 s, N TR ST A8 & 48
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Hb, FaE i E YRR . S R, RS AN T
B e IK Bl Bk T il U R Y ek R v % L ) R A
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Table 5 Mechanism tests

- FFRCE IR FFB AR LROFARAH HEAUAE R
) (2 3) “)
Al =0.110%* 7.649%* 0.373%** 0.325%**
(0.055) (3.421) (0.111) (0.078)
Constant -0.108 =507.490%** —8.108*** 1.979
(0.636) (38.167) (1.917) (1.443)
Control YES YES YES YES
City FE YES YES YES YES
Year FE YES YES YES YES
R 0.105 0.698 0.643 0.163
Obs 3692 3692 3692 3692
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Table 6 Moderation effect tests
. A i g i s e SURBORABRENE  BUN BB G
&) 6) 3) “ ()
Al -0.058%* 0.008** 0.010 0.007* 0.008*
(0.023) (0.003) (0.012) (0.004) (0.004)
M -0.003* -0.003 0.001 =0.002%** —1.939%**
(0.002) (0.004) (0.001) (0.000) (0.644)
AIxXM 0.0]2%** 0.017* 0.000 0.004*** 2.018**
(0.004) (0.009) (0.002) (0.001) (0.976)
Constant 0.911%** 0.824%** 0.824%** 0.831%** 0.843%**
(0.057) (0.053) (0.052) (0.053) (0.053)
Control YES YES YES YES YES
City FE YES YES YES YES YES
Year FE YES YES YES YES YES
R 0.405 0.396 0.398 0.399 0.398
Obs 3692 3692 3692 3692 3692
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Table 7 Heterogeneity tests: regional heterogeneity

sk AR X P i X VU ERHLIX
(1 @) (3)
Al 0.006 0.017*** 0.010
(0.005) (0.005) (0.009)
Constant 1.001*** 0.778*** 0.801***
(0.072) (0.087) (0.127)
Control YES YES YES
City FE YES YES YES
Year FE YES YES YES
R 0.510 0.500 0.327
Obs 1300 1300 1092
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Table 8 Heterogeneity tests: city type

- BRI T lhepita)
) 2 3) (G2

Al 0.014%* 0.011%** 0.011%* 0.007

(0.005) (0.004) (0.005) (0.005)
Constant 0.817%** 0.873%** 0.824%** 0.927%**

(0.070) (0.085) (0.061) (0.108)
Control YES YES YES YES
City FE YES YES YES YES
Year FE YES YES YES YES
R 0.484 0.366 0.419 0.402
Obs 1482 2210 1755 1937
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Table 9 Threshold model regression results

AR hE ) 2
AIXI (T<1.130) 0.017%**
(0.004)
AIXI (T=1.130) 0.011%**
(0.003)

Constant 0.824***

(0.054)
Control YES
City FE YES
Year FE YES
R 0.399
Obs 3692
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Impact of artificial intelligence on urban energy
transition and its mechanisms

ZHAO Xian', LIU Jincheng®
(1. School of Public Administration, South China University of Technology, Guangzhou 510641, China;
2. Institute of Public Policy, South China University of Technology, Guangzhou 510641, China)

Abstract: [Objective] To advance urban energy transition and support the implementation of
national development and security strategies, this study focuses on artificial intelligence and
analyzes its impact on energy transition, with the aim of providing theoretical support and
empirical experience for China’ s urban energy transition. [Methods] This study constructed a
theoretical analytical framework for artificial intelligence and urban energy transition. Based on
panel data from 284 prefecture-level and above cities in China from 2011 to 2023, this study
employed a two-way fixed effects model to empirically examine the impact of artificial intelligence
on urban energy transition and its mechanisms. [Results] (1) Artificial intelligence could promote
urban energy transition, and this effect was mainly achieved through three channels: labor
optimization effect, green technological innovation effect, and virtual agglomeration effect. (2)
Climate risk played a positive moderating role in the impact of artificial intelligence on urban
energy transition, thereby strengthening the enabling effect of artificial intelligence. (3) The
promoting effect of artificial intelligence on urban energy transition was more pronounced in
central regions, resource-based cities, and shrinking cities. Moreover, the impact of artificial
intelligence on urban energy transition exhibited a single-threshold effect, characterized by
diminishing marginal returns. [Conclusion] Artificial intelligence is a core technological driver of
urban energy transition. Therefore, it is necessary to accelerate its deployment and application in
the energy sector, leverage its technological advantages to improve energy efficiency and reduce
pollution emissions, and empower high-quality urban energy transition and sustainable
development through digital and intelligent approaches.

Key words: artificial intelligence; energy transition; labor optimization effect; green technological

innovation; virtual agglomeration; climate risk
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