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The effect of pilot climate-adapted city policy on urban sustainability: an empirical

analysis based on difference-in-differences model
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School of Public Administration and Policy, Renmin University of China, Beijing 100872, China

Abstract; Building climate-adapted cities is vital for urban security and sustainable development. Using 269 prefecture-
level cities in China from 2011 to 2020 as research samples, this study investigated the effect of pilot climate-adapted city
policy on urban sustainability and the underlying mechanisms through differential-in-difference modeling. The findings
revealed that: (1) The pilot policy significantly boosted urban sustainability ( coefficient=1.057, P<0.001) with a two-
year policy effectiveness lag. (2) The policy had a significant positive effect in cities with low and moderate precipitation
but no significant impact in high-precipitation cities ; meanwhile, the policy effect was more pronounced in cities with higher
economic development levels. (3) Human capital development and technological innovation were key pathways through
which the pilot policy improved urban sustainability. This study confirms the pilot climate-adapted city policy’s positive role

in promoting urban sustainability and offers suggestions for better policy implementation.
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Fig.1 Evolution of climate-adapted policies in China
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Fig.2 Pathways of climate-adapted city pilots to urban sustainability
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Table 2 Descriptive statistics of variables
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AR ik UNEE: 5 2690 480.809 609.706 8830.145 5.732
Control variable XA IORERE 2690 26.102 27.503 346.865 0.002
WU File 2690 0.160 0.078 0.883 0.035
S5l L 2690 46.411 10.486 89.340 10.680
=it 2690 41.546 9.682 80.490 10.150
Az i NV 2690 0.020 0.013 0.190 0.000
Mediator variable BHLAH 2690 9.482 14.546 163.692 0.009

SDGI. AT 454% % & B P48 4L Sustainable development goal index
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Table 3 Results of the baseline regression on the effect of climate-adapted city pilots on urban sustainability
A5 SDGI
Variable (1) (2) (3) (4) (5) (6)
olic 5.515""" 2.832"" 7.201 " 2.443 " 1.043 " 1.057 "
poey (1.105) (0.909) (0.372) (0.371) (0.265) (0.265)
0.001 *** -0.003 """
0.001(0.001
pop (0.000) ( ) (0.001)
0.009 ** -0.011"" 0.008 **
ﬂpel’l
(0.004) (0.004) (0.002)
ov ~11.841%* 8.020*** _s.184%*
8 (1.463) (1.810) (1.111)
. 0.286 """ 0.443 *** 0.122***
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(0.022) (0.039) (0.025)
. 0.560 """ 0.886 “"* 0.101 ***
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(0.018) (0.037) (0.028)
ste gep 29.006 *** -6.325""* 28.954 " -29.726 29.146 *** 21.485"*"
H AL Constant
H U0 Constan (0.129) (1.713) (0.079) (3.349) (0.036) (2.367)
A - - n R B R
Individual fixed effect - "
R % # # = 2 2
Time fixed effect
UIRIT
LI . 2690 2690 2690 2690 2690 2690
Observation
R? 0.020 0.474 0.687 0.879 0.937 0.941

policy : SARE N R 7 2 SR A HOR pilot climate-adapted city policy ; pop: A% % population density ; open : XF N TFEE degree of openness
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Table 4 Results of the PSM-DID regression on the effect of climate-adapted city pilots on urban sustainability

i SDGI
Variable (1) (2) (3) (4)

policy 5.232°**(1.105) 2.829 "% (0.904) 2.236** (0.390) 0.993 *** (0.268)
51125 5 Control variable % i 3 I

H R Constant 29.289*** (0.132) —11.520**(2.245)  —40.787***(3.857)  18.801*** (3.033)
AN E RV Individual fixed effect 5 i = E

I i) [0 52 358 Time fixed effect & i 7 P

WLM{H Observation 2448 2448 2448 2448

R? 0.021 0.441 0.877 0.940
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Fig.5 Results of the placebo test for the effect of climate-adapted city pilots on urban sustainability
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Table 5 Heterogeneity in the effect of climate-adapted city pilots on urban sustainability

SDCI
o Fok sl A GDP 44l D
fik LN i fik LN i ik LN =
. 1.415* 1.836***  -0.488 0.761 1.507***  0.954" 0.099 1.449** 1563 **
policy (0.437)  (0.479)  (0.423)  (0.467)  (0.388)  (0.457)  (0.427)  (0.377)  (0.543)
Control variable
R 17.838***  32.911***  3.029 21.149*"*  26.815***  5.463 26.601 ***  28.783***  0.116
Constant (3.686) (4.031) (4.985) (3.063) (4.172) (6.801) (3.724) (4.032) (6.394)
AL [ 22 7%
ILﬁﬂﬁfg{ effect e = & & & & & & &
RIRERIE 2 2 £ 2 2 £ 2 2
?ﬂr{imn 900 900 890 900 900 890 900 900 890
R? 0.933 0.948 0.948 0.862 0.909 0.949 0.888 0.899 0.956
sk ww ok SRR 0.1% 1980 5% IGETH 83 VKO
F 6 SURIBREM IR A BRI T RIS AR ALE
Table 6 Mechanisms of climate-adapted city pilots on urban sustainability
A ANFIBABE A Labor capital inputs BHEBIHT Technological innovation
Variable labor SDGI tech SDGI
policy 0.002** (0.001) 1.033*** (0.266) 3.874"" (1.497) 0.953*** (0.255)
labor 9.968 * (4.513)
tech 0.027 ** (0.008)
Pl A5 & Control variable 2 = 2 =
H R Constant 0.006(0.011) 21.429 "% (2.360) -8.216(5.389) 21.704*** (2.370)
AMKE E R Individual fixed effect b I 2 2
P i) [ 22 5% Time fixed effect b = 2 P
WLIAE Observation 2690 2690 2690 2690
R? 0.687 0.941 0.879 0.941

labor: A ST A% A labor capital inputs;tech : BHEAIHT technological innovation ; s s % _ % s A NFEIR 0.1% 1%F1 5% 5 B T KSF
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