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Abstract: Urban expansion contributes to economic and social development, yet it also presents a range of ecological and
environmental challenges. For example, urban expansion leads to the reduction of green spaces and ecological degradation,
further contributing to significant increase in greenhouse gas emissions. To address these issues, the Ministry of Housing and
Urban-Rural Development in China has implemented the strategy of Ecological Restoration and Urban Repair (ERUR) since
2015. The strategy has introduced three groups of pilot cities and aims to leverage the carbon sequestration potential of

forests, grasslands, wetlands, and soil by restoring and rebuilding disrupted urban ecosystems. It not only further reduces
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urban carbon emissions but also contributes substantially to climate change mitigation. This study considers the ERUR policy
as an external shock and employs the Staggered Difference in Difference model ( Staggered DID) to empirically evaluate its
impact on urban carbon emissions. The results show that the policy has effectively reduced urban carbon emission by 5.6%.
The mechanism analysis suggests that the policy primarily lowers urban carbon emissions by increasing urban green areas,
thus achieving carbon reduction and sequestration. For every additional thousand hectares of green space, urban carbon
emissions reduce by 1.5%. Moreover, the heterogeneity analysis indicates that the ERUR policy may increase the disparity
in carbon emissions between cities with the highest and lowest emissions; The ecological foundation, financial basis, and
the intensity of policy implementation can affect the effectiveness of the ERUR policy; In the developed eastern regions, the
effect is stronger. This study contributes to existing knowledge in several ways: Firstly, contrasting with the predominantly
qualitative focus of previous research, the study assesses the carbon emission reduction effect of ERUR policy
quantitatively , thus offering a more specific and measurable evaluation of the policy’s effects. Secondly, the study highlights
the underlying mechanisms of urban ecological restoration policies, which is relatively underexplored in current research.
Thirdly, the study uses a Changes-in-Changes model ( CIC) to explore the policy’s distributional impact on carbon
reduction, shedding light on how policies may affect different cities and revealing potential inequalities brought by the
climate policies. This study provides the following policy implications: Firstly, it’s crucial to extend support to ongoing
projects in ecologically vulnerable areas. During this process, the eastern regions could set a precedent, leading the way
towards a nationwide embrace of low-carbon and sustainable urban transformation. Secondly, the planning of the ERUR
policy could be intricately woven with the concept of low-carbon transformation. This involves strategically developing a
portfolio of projects that align with the “Dual Carbon” goals, thereby enhancing the effectiveness of the ERUR policy.
Thirdly, regional collaboration is necessary to offset carbon emissions linkage resulting from industrial transfers across
regions. This means increasing support for ecological restoration through funding, technology, and skilled personnel, which

further benefits the climate justice.

Key Words: ecological restoration and urban repair policy; ecological restoration; carbon emissions; staggered difference-

in-difference method
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Table 3 The effect of ERUR policy on urban carbon emission
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BUORAE TR I -0.132***  -0.047*" -0.056*** || HHIA Constant 4.933** 7.701*** 6.558***
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L.Log ( 1 X A= 7= B ) 0.501 *** 0.237 *** SLM{E Observations 4,383 4,455 4,382
L.Log( GDP) (0.016) (0.024) R-squared 0.440 0.933 0.935
LAS = ol A 5L L B 0.006 *** 0.003 *** Year FE NO YES YES
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Table 4 Mechanism analysis
s BB HWE A H—WrB HBrE
Variables First phase Second phase Variables First phase Second phase
TreatxPost 0.222 %" -0.053 *** BT Constant -2.092*** 6.579**
(0.073) (0.020) (0.603) (0.137)
L.Log( GDP) 0.288 *** 0.235 *** WM Observations 4504 4344
(0.087) (0.024) R-squared 0.873 0.936
L.Ind -0.005 ** 0.003 *** Year FE YES YES
(0.002) (0.001) City FE YES YES
L.Log( Pop) 0.450 """ -0.088 *** Adjusted R-squared 0.864 0.931
(0.147) (0.028)
YR i 2o TR AR -0.015***
Greenland (0.005)
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Table 5 Heterogeneity across regions

A bk AR HLIX R X [l 5 AES AS gk AR X R X [ 5 AES

Variables East(1) Middle(2) West(3) Variables East(1) Middle(2) West(3)

TreatxPost -0.057** -0.058 0.023 H AT Constant 7.432 7% 6.734*" 6.795 "
(0.025) (0.039) (0.031) (0.215) (0.318) (0.278)

L.Log(GDP) 0.184** 0.192*** 0.100 ** SMLME Observations 872 840 719
(0.047) (0.053) (0.048) R-squared 0.955 0.927 0.963

L.Ind 0.003 *** 0.004 ** -0.000 Year FE YES YES YES
(0.001) (0.001) (0.002) City FE YES YES YES

L.Log(Pop) -0.123** -0.069 0.035 Adjusted R-squared 0.949 0.916 0.957
(0.048) (0.060) (0.066)

[ R ECRAICH R AR LR, = = Fl = = = DPRIFRORTE 5% 1% 19K 1 8.3

3.3.3 i T

R B T R R IR T A A AR IR R DL R BOE BT 1R W] AR AE 5 5, AR AT TR
WS BRET, B0E, 5% TENLURMZERIAT BRRF— 5 M0, RS T U T AR vh 5 A4 &
A OC ) AR A] (AN AR IUMAE S AR AR AR BFIAAR Sk bl ARAR AR K 7 LA |, IR 15 AR
SRR AE AR A T IR, VR R < IR RUE " TAE R IAT ) BE AR AR fE LR T A T 1 A S AR
i VR T RUE " TAEA: SRR A FE bR, AHOCEURE R A T E Kbk RGP 8dE ol . Bk, &
BT IR T BB T B — g MBS, (5 FH 2530 ol W BB A Sy IR T A8 ™ A B W IRl 5 ok B
WSR2 Hh, BT LA AR R LB B3 T 43 S P A T 43 R AT S B A3 A . O$MAT ) BE AR
PATHEE s QARSI 22 RSB I ; W B AT AN I O A S

6 ML T/R , TreatxPost REUFES (1) HAS i (HAES (2) P 35, U A “ I XUE” BUR AT 11 B v
AT AT S B R A IBR RN, . TreatxPost ZETES (4) AN BZFAEAES (3) P 225, U B« Wi B 1
ISR 19 St %ot T A A Al 2 I T A B R HE A P T A W Wb 2 SRk — 2D 0] 1 < 3l U ™ R A T 1
BEPE, G1(5) FF(6) LSBT, (AR BRSO & 3R T, 3T XU ™ B A SEAT A 1T D 8 2 b AR AT e HE
IG5 WA S A 2 P 3K T PT RB DG T A A R < I T AU ™ T AR I R AR A 0F 4 S, A e s . D g
FEU 3T ) A AR WO B At DA BB AT T B S e < 38 OB BOR P RRIECHERT
34 RRfErERT
3.4.1  FER ST IX[E] 5 5 B H A BUOR

ARICR LT i A AR AR 5 . 25—, A akl G 2 AT DX 0] st i) B i 4K 36 1l A T 7R T30, S0 W R AR AL
FBORISHERT 5 4 ((2010—2021) , 810 (1) ) 328, 4387 IX (8] N3RS0 T Hofth nT RS X icHE il = A= — 2 T4
BRI A SCIEREAS G BR T B 38 55 BUR R AL (B11(2) ) 2010 AR LISR B = HUARBR I T 22 (51 (3) ) 2008
AE LUK YRR B A TFBOR (U531 2008 4522 J5 i AU , 51 (4) ) 52 mm DL R b 5t < i R O TLAR™ (5 B3k o i
FIHLIXE (5) ) A MEBOR T, SR TN, 38 7 25 IR, TreatxPost I R A & Jy i, /I T A
5T 25 S ARSI | BV 38T XU ™ B SRE S T DA A 3 T e s ) R A1
3.4.2 CREFIRL
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Table 6 Heterogeneity across cities

i BT I AR PAT I B AR AT T BB AR 0 BB
\ii bles Low execution High execution Poor ecological Good ecological Low fiscal High fiscal
intensity (1) intensity (2) environment ( 3) environment (4) revenue(S5) revenue(6)
TreatxPost -0.021 -0.047 " -0.097 *** -0.017 0.030 -0.051***
(0.051) (0.022) (0.029) (0.027) (0.072) (0.019)
L.Log(GDP) 0.256*** 0.206 *** 0.239 *** 0.242%** 0.277*** 0.140 ***
(0.040) (0.036) (0.032) (0.040) (0.042) (0.031)
L.Ind 0.003 ** 0.003 *** 0.000 0.006 *** 0.006 *** 0.003 ***
(0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
L.Log(Pop) -0.060 -0.126 *** -0.093 ** -0.082** -0.027 -0.065**
(0.051) (0.043) (0.043) (0.040) (0.068) (0.032)
# K00 Constant 6.301 """ 6.925*** 6.980*** 6.071"** 5.610%*" 7.409 %"
(0.252) (0.204) (0.220) (0.185) (0.291) (0.170)
WLME Observations 2119 2258 2199 2167 2008 2353
R-squared 0.943 0.949 0.937 0.919 0.926 0.939
Year FE YES YES YES YES YES YES
City FE YES YES YES YES YES YES
Adjusted R-squared ~ 0.934 0.941 0.931 0.911 0.915 0.932
AR BN IER A RS EARUELR , * = Rl = = = S35IRIRTE 5% M 1% 7K F ik #
F7 ERSMXESHBREMBIRZMOREEREER
Table 7 Robustness check
BT i - ol et e
5k 20102021 A o %ﬂﬁfﬁ{ﬁ;h@szﬁ jEoay HoR ' ' LS jl:/\ﬂﬁﬂw:ﬁk Bk
Variables Motkits anlve Excluding ;?llm E'xcluThng lm'v—carhon gxcludlgg en\‘nmnmenlal Excluding the “"BelJ@g Blue
interval 20102021 1) carl.)(fn trading city pilot projects(3) lnf(?rl'natlon disclosure Sky Defense War” policy(5)
policies(2) policies(4)
TreatxPost -0.056 *** -0.060 *** -0.123*** -0.033* -0.069 ***
(0.020) (0.020) (0.030) (0.018) (0.020)
L.Log( GDP) 0.237*** 0.255 *** 0.307 *** 0.183*** 0.230 **
(0.024) (0.026) (0.035) (0.024) (0.025)
L.Ind 0.003 *** 0.003 *** 0.001* 0.003 *** 0.003 ***
(0.001) (0.001) (0.001) (0.001) (0.001)
L.Log( Pop) -0.091 *** -0.155*** -0.212%** -0.067 ** -0.091 ***
(0.028) (0.034) (0.041) (0.028) (0.030)
H A Constant 6.558 *** 6.757*** 6.759 *** 6.839 " 6.563 """
(0.137) (0.149) (0.174) (0.133) (0.139)
WL Observations 4382 3824 2529 3552 4183
R-squared 0.935 0.936 0.930 0.945 0.932
Year FE YES YES YES YES YES
City FE YES YES YES YES YES
Adjusted R-squared 0.930 0.931 0.924 0.940 0.926

[IH RIS ARAEDR, + % = Fl = = = HRIFRRTE 10% 5% 1% 1K F L 8%

AUSRAKIFTE T B A RS P T 27 10 ST S BOR T R B0 I8 4 AR AL BRZHAE Treatx
Post 1 REONZRA RER) . P, A SCE Sere 7 Ml N BERL AR B 1 ST e BOR i1 X8, B85 25 T
“REAR” 13 KIS EHTHZ 4T T 500 YK DID 7047, ZREFIKG ISR AN 3 Frs, Al LI 500 Y IETEZ5 4L
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Fig.3 Placebo test
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