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Abstract

Energy consumption control in manufacturing is vital for China’s “dual carbon” goals and high-qual-
ity development. The “Made in China 2025” pilot demonstration city Initiative aims to drive green
transformation in manufacturing, but its energy impact remains underassessed. Using data from
234 Chinese cities from 2010 to 2023 and treating the policy as a quasi-natural experiment, this
paper applies models such as a phased difference-in-differences model and a spatial Durbin model
to examine its effects on manufacturing energy consumption intensity, heterogeneity, regulatory
mechanisms, and spatial spillovers. Key findings are as follows: (1) The policy significantly cuts
manufacturing energy consumption intensity in pilot cities, by an average of 49.5%, and this result
robust to multiple robustness tests; (2) The policy effects are heterogeneous: stronger in eastern,
non-resource-based, highly industrialized, and environmentally prioritized cities; (3) Government
fiscal pressure weakens while urban financial development enhances the policy’s energy-saving ef-
fect; (4) Manufacturing energy consumption intensity exhibits significant spatial positive correla-
tion. The policy not only reduces local energy consumption intensity but also lowers consumption
intensity in neighboring and economically linked regions via negative spatial spillovers, wherein
technological innovation exerts a positive moderating effect, fostering regional collaborative en-
ergy conservation. This study provides empirical evidence for evaluating national industrial poli-
cies’ energy impacts and offers targeted insights for advancing green, low-carbon manufacturing
transformation and optimizing policy support.
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1. 5|8

AR, EERNDFRREK . 5 dE A R, HEShREIRTH S AWK, Il 7 Eett. FEbx
REVRE (IEA)HUE Bk, il gL REVRY 9% 5 A BRE REAERE 50%, & B ZBANIGE . — . AL S5 hE
VRO B AR, HESH ISR e R . SCHL AT SRR RS, DRV IR E B GRS S R .
I il R, )i b RE VR A AE [ R TF & AT ML BRI s, & S2 R0 [1]. Tl RS EAL AR
HATER, 2024 4, FEMELLE T IEIMER LK 5.8%, %2023 F57F 1.2 MH 2R 2FTlk
FEIMELSE A 40.5 JIACTE, HlE LS A RIRESE 15 FORFFAEEREE — 1o AT P [E R AUR SR RERLS TR
AR, R LA B RITATIR T, AR 245 H, 5 LIk REVR T Sk F kil PRI,
W REE L RO IS RSNV REIRTE 3, SRTT T RREIR R RE S, ROV IRE G EHERE XU H RS
ZUf R RN RIS 2 —.

([ filiE 2025) 20RO T HESHHENL FRLTH 9, DAL SCHEREIZRIG St , TAE#T 2016 AN
2017 SR PUdtt R 8l v E 3 20257 1SR BT B AR (2] IR B ni gl T 1 Dy SCHE AR I b S5 4 1R AR
FIE R GERAR, FESEHEL XU B AR R B I (3], T UM T 2 S A5 W 1 4R

Thttps://www.news.cn/tech/20250127/9¢3899a83ed34165be5db4866efefadl/c.html
*https:/www.ndre.gov.cn/xxgk/zefb/qt/201505/t20150520_967388.html

DOI: 10.12677/5d.2026.165189 92 CIESES 93


https://doi.org/10.12677/sd.2026.165189
http://creativecommons.org/licenses/by/4.0/
https://www.news.cn/tech/20250127/9e3899a83ed34165be5db4866efefad1/c.html
https://www.ndrc.gov.cn/xxgk/zcfb/qt/201505/t20150520_967388.html

B, LR

HZEE BOR TR, H 5] SN AT AR A ER TGS » Ul [FHEBES 5 AR BE VR N1k R 1K
ASI I 3 b RE R 2 0RE F R GEE 1 Fe o el ] L, b A3 2025 7 4K RURTE S T B R (R AR
[l il i 20257 B2 — ISR BIH AW e ROy T A B E Z - LBGR, 0 2 HEsh il iEk
Al B REAL . SREOLIREERE T, AT BIR-S R IR (4] AH A% SR s s R BOR,
ZBURR M Qs S R RANIRG, WEEBARTI S REFEL AU Y A LA IERE ] B AR
I BRI, DA HIF TC v AR R 3 T SRRt 38 b REVR A 2 5 L AR R M o A ST g X 22 73 (DID) S5 7 1%
SCUEAS S H AT BERCR R LU T M (1) IZBORGE 5 B AIR T HDE L BEIRH 9 5 7 (2) BURANIAE 75 A
B ZE ST 5% 2 (3) WU WU J3 AN T Rt A P BE 5 T BURBOR 7 (4) X BEURZ 11 i 4% 9] i Y
S0 EE 28 DX Al 36 M BEAEAR S 2

ARG BR TR L EARBAE LU T (1) Bk AP E IS 20257 BRSNS RETH ML
IINTHESE, REEEEA TR BRI SRS A R RIR, RGP E K H BRI ROTRERCR . (2)
MR B L BEYRE IR My AT A GRS DU AN T e S B AL 6, s T R 3 SO AE AN R 2 Rl
WIZEFALTEN, VBRI E . R e IR BESIE S . (3) R IBURN I BUE 77 5 30T < il Fee X B
T BE AR VR VR S 0 8 P R R AR 0 AR A I ER DN R o () TEBHIIAG HF 5 A0 DX 4 G B 1 SR PR
R A 1) RS I PP AR R TESZBUR AU AR BRI T B S RERE, 14 REIE I BOR G &2 52 ma <l
A X A3 L BEFERS SR -

2. WEkER MBS R
2.1. LR

RE BT e T FE ) 3V B BB R DR I R R L B ) S . DU T ST AR Y, RE R 22 ) L
MV EE TR A RIS, TR ST A ER B T AT g, kgt . R K X =
AL YERE . 2Bt A (G KON RAE ML REVRE e R A R . Yang SRQO2DBFFUERH, HiliEk A N2
DR KR E 2 5 8, OB S S RF S R RE R R R, BUREREIRTY S S BT B g s, N T
CO HETK[5]; Wu S5(2022) M5 i, il 38 Ml 28 B 489 198 22— e A FE b mT 4t BE VR 2 it bRy ok o 7 Ik 4
Fe AR TE e R 0 1) 36 Ml 5 RE D HE S Al REVEH P AU R B R B3R (6] TR AR Q02D F Y, k4R
PETT AR REIRI PO AL . BV A, A ROR M REIRAREEIEY 5K (7], Bbdh, HOREIHT S5 HE LRI
W HEN R R Z RN 12 K. Duan Q024)WF TR, SR R HUT 20 B REJRIH FE5RFZ 10 3=
FFBU8]; Zeng F5(2017)iz FIA LTI AR 7o A BN, 8 v [ DIl e 2% A i ta iz, A
MBAEY 5K, ST RRER 2 ik T AR FE ™ b G5 A4 AL 5 75 RE B B B AL S A (9] -

Rl BORAERIE L BEIRTE SR h A% B A 51 SE . BRET Q24T FUR I, ZREf5 1T
WA A 225 1) DR TR SN S S AR AIE SRR B TR TR AL SR8, D) 3 b RERY 9%
SERRRI10]. REEEE(2022)58 1, 588 AR 5 T3 il BE it Saa AT U, A3 BT HEzh il i i
AL EE FIARTY L JEVE R, PR AEIR A MR AR (1]

1 il 20257 BERCRESOHIEARE R, MGV RTI RN SCHEAE, 51K 750
HEEQIHE. LU RN ZAE P 28 . Xu (2022)5: T 2 HEd R, ZECE BERT T
gL AL ISR BT JI[12]; FI(2025)3E— AESZ A mBUR ARG IR THR T 4 (L BUHTKT[13]. 7
775 (2023) R H BT G« TP IO DA R FRERCSRE 5| B30 58 i RN AU A A5 A FH 1) 2 A% 3 IR
[14]; Liu 58(2022) N MG RMYESE i, B SEZBUR 5 B i L 1B (50t A B AR R0 P R
TR T SB[ 151 BRIGZ A, FEFIE — I oy [H PR 2035t 52 40 70 (0T o 2= @ 4(2025) 38 1L S 73
BB, AZBURAENS 2 R T3k = ML B 5 BT IR I[16]. FREEHISE(2020) A7 2 1 5 51 5y BE )

DOI: 10.12677/sd.2026.165189 93 CIESES 93


https://doi.org/10.12677/sd.2026.165189

B, LR

BLSEH 5, 4R HIBUR BLFFEEGAL (P EH3E 2025) B Siti, SesBIEs 7], LR BT HiBER 5 72
P arc, BRI 7 XSRS RS SL5 K, BAERBZOBOR 8 25 G0 5 i 7 m s Pk .
LR LRIk, BUA T T B Se g L REVRE S R & “ T EfE 20257 BORRNEIT T EE RV
NGB BE 1 HAL, EFELL T =T EA R M, 0B S L BRI 2R L
AR RGESAE T A AL o 2 BOCIRIE FRZ BSR4 R AR P REEGUIII RN, ELHORHR 0T FU Bt
Zs B, BRI R R B AT, ESL R T Ml R UE I P i PR A [ 2 S A AR AR S AT
AFEI, JCHERZ X BORAE RS TE b 8 AR IR ANIR DT H =, BUA T i 2L X I 8] 77 L )
EIAISRHRIE, 19 A S8 A ZIBURAE 15 DA el 368 o 2 [ 38 28802 M R L IX A RS s RE DRV AR AR = o
TG, FEREA BLRHESLIEAE b, ARSCRATHTE DID 45 7 E VU B i3 b R U 0 e R AR 80
25 A OSSR 5 S A 3 LR LA B AR, JRIRAIE A AL RN, AN FEARSRBIE TS 1

2.2, EIpRIE

“rpE i 20257 SRS BITRIR B, B 2025 4, H AT A TV INE REVRTH FE KD R HEIRR I
FIHEF et KoT. RER, HEGLEL O CORTIAGE” ZA “RTESE. KIT5R" RO B N
T BEBRRHE IS 7T, HESh AR Gl R gk Cutl . BRI mm LR 18 ] KR REIRA TR £ BEE, AEUR
HR SR EAN TR 2], TA 5 M PR Y 7Kk IR PR R BEPRIH AR R G I . ST i 22 5F A
B RN SR B IR , HERE T REIR AR L IR IEFE[19]. FELLT ST, S DXLk & mT
SEREVRTH R, FREALREIRAE A, Dyt PR R AR B SCHE[20]. FRER AR, “rPE
18 2025”7 BORHIZ SRR T, AU AR T [ gk 4 BRTE S+ U I SCHE IR AT, TR T BEIRR
o PRICREIEHFE, HESh ORI RE. FET Bk, IR

H1:  “rpE GG 20257 BURAENS 525 PR gL BRI 2 5

Hh T e AR DO R R IR, ok T REUSH BB (R Fp s 2 T sl (b [ 3 2025) s
HbR, BUTHREAERSE, s st MRS R R, BURAE ESR S f %0 T4, KBl E
PR BRSO o Zhang S5(2022) 0T 7R, FFE 43 0 5 R B Al REVE R BT B3 5 TH 3%
RE[21]; FMERESE(2022) MR, BURFAE fIE L T REIRHERERE T A AR B8R SE A, WEd A
JH Bl 2 55 A 55 BB TR 51 il IR 2R L [22]: Jorh, BURFANU RENE AT RS i Al B 20
P, BUFABUS I A EAEBCRACR, IR R e S IRIE[23]. sk (h E G 2025) Bk &
F, HEZEE MBS SR T B AR G SR R, 5 S I B R R . R
NBUAREEDF (0 B S 3, AE BLIRIC B A5 7 T ARG KB R I s Rl A F RENE N RS 5G Ak 5 T
SRR BT SO RF R BCE SRR T [24]. BEAWFFCVEIE 7 IX—HLH]: Demirtas 55(2025)3 ¢ [ £ A SLUE >
Bra W], Rl KT 235 IE R W REIR S5 M RAL 5 T FR R R R STRK, TR T R S 0 REVR S 2 AR %
WS SCHEGME 2510 2E—2D L, o E GG 20257 BORRRERREL, & AT RFE 4R (S i DR U R L) 5 2
ERAE, RGVECCE RO AR TS, IS X RPN SR R M SE R T . Z3 b, AR
R

H2: f£ “rpiE g 20257 FEARE]ENL BEIRTE PR R AR b, WU IV BSOS 0 R T < i e 21
TEM

KB TR “ TR A RERTHE “ 87 IEEE K, JUESh RS AR BER LT R E6E . SR10
S DAL A R FRIEA S BUR R 1A 55 2 R, R R Tk 2 R AT AR B2 . 70 /55(2023)
A, M ERRRAE 2 22 ) DR 2306 9 BEIRHR AR A LU [26] . Yin F5(2025)3E— B KB, X300 Jié
AN ISR Y, TS 7 0 BEVEH Bl R FED 1 Y Y SR8 I e P N T e, A ROL L
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600 A H[27]. T HHHEEE(2022) N e ARG HT =2 f2 00 5 b 2516 K oo vl B AR BRYR ST FH (M B LR 22, R
AR AT PG A AR AR A N KR T AR AR IR 28] HFHL, B4 =88 1 BeR B 4R TH A st A
IR T, AR AR, PR X I BE VRS AR 8] FH UM T L, ISR At ) S it A S LA
Wi s R A B, FE Tk, AR A

H3: A E fili 20257 BRI AR ST X il i RE IR P 5 5 7= AR 2 1) 3 A

3. SCIESREE
3.1. TS

i E 3 20257 BUOR S AR (7] 5 22 8] 22 57, A SOR AT DID AR IR H AR IBCGR X filig
MV REVRTE P IS, B ERE AR R .

Mec, = a, +a,Policy, + aControl, +u, +v, + g, (1)

Horr, i FoRTT, ¢ ROREM s Mec ISV REIRI PR E s Policy 9 “ FHEIHIE 2025”7 B EM AR,
PN SR HUEN 1, BN 05 Control ANRIEHIAZ TG G Al v 73 53] S R 13 81 52 005 4473 i 52
WML & NIRFEETH
AR FCBUR I B 7 AN 3T < i A PRy v [ 3 2025 BSCHE R i) i) 32 MV, RIS 9% o P2 PO 1 1
ASCAERER(D)FEAM_E 51N LI, RS U A WA R
Mec, = b, + b, Policy, +b,(Policy, x Mod,, ) + b;Mod, +bControl, +u, +v, + ¢, 2)

Hrr, Mod ANLHIAE &, Policyx Mod R/~ ZS & FMHLH] A & HIAC HI0.

e, R ZIMENE FIERO T R B E VR BE, R MA BN AN 52 HAR AR T3 35
ZARBTCIEW AL, %58 DID fliit &5 R T ReAF(E 1% . AR &, 22 W) DID MR BA S5 i) RE 1, wA
2% b SRR A A 1) 58 ELAE DR AL SO S T . JU R BRI, IR AT B 2 80 6, X -F At
FEAGHEAT S0 DRI, FRATTE % Wang 25(2024)IWTF 7 [29], @Sl FAR T .

Mec, = pWMec, +y,Policy, +y, (Policy, x Mod,, )+ y;Mod,, + 6,WPolicy i« +0,WMod,
+o,W (Policyjt xMod , ) +yControl, + 6WControl , +u, +v, + ¢, ®)
Hr, p MR EMRARE, W O RBCERE, ASCoRIRA] T 2 G R B (W, )RS 2
(W, AT A
3.2. ZEWH

ST R P, ASSCTE S BB ™ HE R AT X R S 3G DA — BT R A S, &
ZA%A 2010~2023 P E 234 N RREA, it 3276 ASIME . SRS A B HoE 2R IE T
(PER T SIHESE) « SFAEBX BETRIMFEELL EPS HRFE. X T4 8475 /b &5k
JAE, ASCRHAIREE T IR, AR E B W T

(1) Mefppe e, HE M REIEIE SRR (Mec)o AT, FRELATF &4 M BLAE T 2 il e IR 7Y
OB W, ASUEERAEQ2) MM H Tk, IR (ERAFATILDIE) (GB/T4754-2017).
(it
FMESEAL b, RV R . AR, HT. TR, B Seih . BRRRI A RAR S\ R EERIR R, G IH
BRI 2 B A, A3 BRI BV T B HETR AT R TR AR AE L AL B, R A
HH 3 T 2 TR PR 1 b BB S 9 9 [ 1]
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() R, “rEfE 20257 BAURIEW T RE AL B (Policy). 2016 4 8 H, TAEHBtE T
BONAE R MR SURTEI T I, S S s B RSN, TR SR R TR A 21 MR
NS s 2017 £ 9 A, FAILHAINT 30 MR ASURTEITT . RS T 4 LI AL

(3) A, Jykk it o R R S B THRIR, A SCSIRA R, I TR 25K
J&7KF(Eco) i A\ GDP [ HARXHHL[31]; 55 5 717K F(Lab) Aol N 52 501 SR 511015 Tk KK F(Ind)
RNV 5 GDP ELEE[10]; XA FE B (Open) Jy it Hi 1A 5 GDP ELEE[32]; A% % (Fdi) N SE
Bl 4h B2 45 5 GDP HLE (2],

(4) WUk R. ZHEAUI. BRI EUES ) (Fp) 530 el & (FA)IE IR T4 &, Fp LA
B S ZE 0 GDP i EE AT 5 (23] Fd DU R SR & T OE R4 GDP 1 L B R AE[33]. I,
ARAVHT(RA) ]2 () H I SE AR &, Rd 5 A3 T 10 L R A R 5 (8]

AL EEAZERR G 4E RVE WL 1.

Table 1. Descriptive statistics for each variable

F 1. BLEEERMRITER

B3 EP FEA & FHME FrifEZ R/ME IEIN:
Mec I3 b BE R P 3276 0.0831 0.1084 0.0000 0.9920
Policy RSN YOI T R 3276 0.0705 0.2560 0.0000 1.0000
Eco LRI 3276 10.8117 0.7088 8.7965 13.1851
Lab 55 1 /17K 3276 14.4985 0.7323 9.5680 16.6345
Ind Tk Ak 3276 0.3742 0.1193 0.0000 1.0446
Open Xof AT IORE 3276 0.1844 0.3004 0.0000 2.5498
Fdi VRS 853 3276 0.0026 0.0027 0.0000 0.0201
Fp BUR A EUE 77 3276 0.1094 0.0846 -0.0671 0.6356
Fd W RR R 3276 16.7310 1.2444 13.5849 20.8058
Rd HARAH 3276 16.2847 33.0549 0.0493 443.000

4. SCIFER
4.1. EEEYT

BTN ENAGE RN 20 FERGINESHIAS & 5 [ e N E g R, <A & 2025”7 B
SN 1A b RE VR P 5 BRI IE T A0 o B 20 1 I3 T -5 A [ 8 B AR AR AR B, BUKR
L7 A R AR B RS . FE9 2 Bl(4) T, BURAR R REUEEHN-0.0411, K “rEFE 20257 BURREY 2
2 B AR A2 b RSV 9 5T, A AUk T )3 b B R P AR AR AR I R PR 4T 49.5% (0.0411/0.0831), F&iiE
TR HLo 33X — 17 BRSBTS il 5 20 R IR 25 AL, HES 7 i A B AR G
P otk TR A T G, TR BRI R L H T AR R ARV 9

Table 2. Baseline regression results

F 2. FERFLER

AR Mec Mec Mec Mec
Policy 0.0227"** —0.0442™" —0.0378"" —0.0411™"
(0.0067) (0.0073) (0.0071) (0.0071)
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Bk
Constant 0.0815"" 0.0829"* -1.0330™" 0.3413"*
(0.0020) (0.0052) (0.0564) (0.0959)
Control No No Yes Yes
FE No Yes No Yes
N 3276 3276 3276 3276
R2 0.0029 0.8336 0.1935 0.8385

He W7 T IERIR 10%, 5%, 1%RREMKTE, FE.

MAFAE S TP ALFR ORI, X [ 5 RN AR AL (TWEE) 0] BEF= A2 RGTPE R e 36 o 45 T A A fe
P, AR Goodman-Bacon )77 72 4 AT TWFE flitH = AT 45 M1, 2R IE 3 515 1. 45
BN, 95.78% Ml TFRLE R A MR AL B S AL PR AL I LR, HAZl s REC L, T7 1S R R ) —
. XRWRE TWFE EH18 F R REZ A BN S VT30, (BRSIEA L 0L 8.

Table 3. Goodman-Bacon decomposition results
%% 3. Goodman-Bacon 7 fi#4E R

Byl 3 &S
MAALEE vs AbHEEH —0.0457 0.9578
AL FREH PN LA 0.0848 0.0338
FLAN A vs B ADFE 4 -0.0198 0.0083

K1 A TR P LT A TR ) R A . B AR BN 9-0.0457, 5 2 FEAER] A4S
KRB, DAL T A O ER AT FEE . (HAERIRE, P4 RZHmBE T R R E
FERR RN R ORP REZO ML, HAfou e, R E TR T 7T R B2 5 A B4 8] A X B
Z5RO)PETT A AR L — 20, 29 B 25 HOAHIE 10 9 R RN o I3 B« A2 T PR A B 880 B A A S o 1
EOR SR AR B AN ) T 5 R R [l VA 25 SR AT i B A i 5 T

0.1
x
o 0.05
£
4 O Timing groups o
LS A Never treated vs timing
A x Within
<0
(o}
o A
-0.05 &
T T T T T
0 0.2 0.4 0.6 0.8

Weight
Overall DD Estimate = -0.04107843
Within component = 0.08481102 (weight = 0.03380159)
Figure 1. Coefficients and weights of Goodman-Bacon decomposition sub-estimators

[# 1. Goodman-Bacon S F it ERNRBRENE
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4.2. FITHEBRE

SPAT RS R DID BUEA AR . A0 DB SEMEAT— 4 NI, P PR Je 0 SR B
HERIIG 5 4B A

0.05- y 0.051 ’
+ ! T T
P i P F l ‘ i
| | | .
| I | |
0.00 m T 0.00 T * l '
T T % 7 & i 2" m x
& T T A A A T il L '
® 1 1 | i | I | 3 . 1 +
= | : | = | < .
! | | ] | * > [ 4
! | : I | | | ‘
0.05 & i ! | | | -0.054 L 1
1 i I 1 1 |
1
-0.10] -0.10
54 3 a2 0 12 34 5 6 -5 4 3 2 0 1 2 3 4 5 6
BT BT A AR A

Figure 2. Verification of stationarity

B 2. FITHRESBKRE

SRR, BURMTAMIRBARE . &l 2 (ZFE) AR, BUORSLHiT R B S FE s, BEXIE
WEE, RS AR ST 2 AT AR BURSEIEEE —F 5 T 46 B3 10 R URTH 2 i, 2
TJ5 55 3 SERUN ON S o AN, ASCHE— PRI R B BTG IS R 2 G R TR, RS AT
6 SEBERAMN R AN G E s BURSEHEE KRBTSO, 5 3 SE 0 A ANOAR BUMEIE(E, M5 EigA ]
BLRFFRRE SR K, RUIBORRCR R 8ttt X —25 008 “rh G 20257 BRI K A
BRI T SRR SRR -

4.3. Hibiam@iee

4.3.1. &8 DID f&i+5 PSM-DID fit

Y “rpEfE 20257 W EA R, 44 DID SRR RERAEE S TR, AR SCRA A R
DID J5 ik P R @ A at, flitas BIE 4 519 3. S5 B ER, ZBGERH G b GE V5w 2 i B B
HIVER - 2010~2015 FEBURIMERT, ALFEL 5 A plds Hil 4L REVERTH 9% 0l BE e 5 m S 32, W e AT 33
Wo BURSHEfG, ACFRZLGRIEIY o% W35 TR, S#tldEil B, SR E R fUH Z8; 2016
EECERIN N R, 2017 BT P4 2019 FI0ARE.

.095+

I |
| | p
| I Y
I |
1 .09+ 1
| |
154 ! !
: 085 :
] I
.08 I
A i e 1
ZN /1 s T fro 1
—_— \“\1//: 0754 -~~~ = :
| ‘/4’
05 A ! 07 H
T T T T T T T T
2010 2015 2020 2025 2010 2015 2020 2025
ear ear
Y == Control —— Treated| y

Figure 3. Visualization results of synthetic DID
[ 3. &8k DID BRI L3R
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HERR, R

UEAh, NEMEREARIEREE 2, A SCR AL ARILHC 5 A2 UL BC P A 75 20T e il i 4570 DL - XU %2
7> (PSM-DID)ffi tt, G55SR WA 4. FEAFIILRCBOE N EGE RE B85, UGS mES, b
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Table 4. Estimation results of synthetic DID and PSM-DID
% 4. A8k DID &t 5 PSM-DID f&i+455R

Mec Mec Mec Mec
2
Placebo Bootstrap 1:5 i 4RI AL S S NN
Policy —0.0419™ —0.0419" —-0.0478™"" —0.0412™
(0.0097) (0.0235) (0.0181) (0.0190)
Constant 0.8633" 0.3996
(0.4326) (0.2426)
Control Yes Yes Yes Yes
FE Yes Yes
N 3276 3276 1276 3186
R? 0.8348 0.8377
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Figure 4. Placebo test
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4.3.3. HiRREMBERET . TSN iR s (E RS20

BN ] R 52 B[] A AR BRI P [ 5 A BT IS5 -, NI 51 R BRI R . Rk, A3
AT T 2010~2023 4 HAE] 7R3 1T )2 T St 1) = TR T 0. Biis Wi s UK (Cpp) 19 BRI
BUBUK (EaeH) A1 “ARBRIR T 7 1 UK (Lop) o FEHENE R R r, FRATTAK V5 N b IR A 1 e DA A e
BH. 22 5 50(1)~F(@) R, BURREIDEE . [RIR, SHERRECEE U 08 B R AR E 13, A
S8 Xu £5(2022) /07 M B BUR AT — & AR B (Policy MYAN AR (1), X ATE ESA BT 1%% 2

AN, Ay lHEAT RIVA[34]. 35 5 BI(S)RI(6)4E A, FEuERITLE AT 5,

Table 5. Partial robustness test regression results

5. BATREMAAIRERL

S Mec Mec Mec Mec Mec Mec Mec Mec Mec
b )] (©)) 3 “ (&) Q) ) ® &)
Policy = —0.0419" —0.0408™ —0.0400"" —0.0405"" -0.0429"" -0.0317" -0.0381" -0.0416" -0.0418"
(0.0193)  (0.0191) (0.0194) (0.0195)  (0.0191)  (0.0143) (0.0212) (0.0191)  (0.0201)
Cpp 0.0227 0.0227 0.5481 0.3964 0.3895 0.2736
(0.0157) (0.0157)  (0.3513)  (0.3024) (0.3205)  (0.3021)
Eaef 0.0048 0.0051
(0.0155) (0.0154)
Lep —0.0054 —0.0055
(0.0047) (0.0048)
Policy M —-0.0105
(0.0086)
Constant  0.3525 0.3623" 0.3558 0.3430 0.3612" 0.2849 0.2983 0.3838"  0.3618™
(0.2155)  (0.2154) (0.2170) (0.2133)  (0.2172)  (0.2072)  (0.2459) (0.2201)  (0.1789)
Control Yes Yes Yes Yes Yes Yes Yes Yes Yes
FE Yes Yes Yes Yes Yes Yes Yes Yes Yes
N 3276 3276 3276 3276 3276 3276 3178 3220 2340
R? 0.8388 0.8385 0.8386 0.8389 0.8385 0.8559 0.8410 0.8252 0.8726

4.3.4. SINEXREEHN

DNFE AR G S T (B S B, ASCS R Li 45(2024) 107578, (ERMERIRY T 5] N - A TE
SERINI[35]0 42 5 (7)o, BURAEIEE b, SHAERNETT A3, B VECPAL, RYIETHE
P TR SRR JG P IS 20257 15 75 Y0 T S 80 T SR Ak AU Al 3 o IR 9% o P58 P J8 K T A g

4.3.5. PEHEXRYE

R SRR RN AR BOR BN AL VT3, A SCHATREA SR —RAIBRIb R, B, REEMEKIY
KEFETREAR; AR 2020 4 K LAJGFEA DL B T A L B A FAF 52 . 03k 5 B1(8)FIF1(9) Fm,
PR N BOR REI R E N, HEMERIASR G EEL, REMASGRAZRREARSREKALT
A F A e .

DOI: 10.12677/5d.2026.165189 100

AR R


https://doi.org/10.12677/sd.2026.165189

4.4. RERMOH

(1) MHEEAIE A, “HEGliE 20257 BT G b AEIE T 2t B A E R X ER . K6
AN, ARBURAE AR ST PR AN 23, MiEr . PEEIm T s s . X — 45 SR EHIE 1 BUR BSOSO 7E H 3
Sy SR JRIRAET, R T S TN e B P A A Sk R KT, BE RS T R A VR S
TR, B HES) A P HR TS REVR R FH R T

(2) MBHIEERAE, & 6 AT RERE,  “PhEGIE 20257 BORIRNAL T R EE R GHIE ALK T
WA, FERIE R T AN 2, RIZIBORAUR AE IR B3R T (00 )3 Mk BEIR I 9 0 B B A S
TER . FRHARYE, AETTIRBURTT P 5 BN 2 o0, FORMRIRE s ok, DRI A 5 e Akl EOR 31l N
A9 B IR AR Gk s T R IR R T A AR R R S5 A% G eI R AR, W REIR AR LA, PRk
SERINIE IS R PR AR 2, BUEBUR BRI S5 [36] -

(3) MNLIERIE, 2 6 Fl(6)FB(TH I T “HEFiliE 20257 BUERAEA R Tk Ak K38 1 18] (1) 715 R
RO s o0k i T AR I T )3 b B YR 9% e (40 ) 25 2 i T oAkl o v ol Ak Tl A e )R
{10 1) 328 Ml it 5 e R P B R BT G 77, v Aok BUR 20 R AN BEVR BRI T % kA3 7 R 7
WHECEARTEE ., BRI RS, BRSO E IR,

Table 6. Heterogeneity analysis results
= 6. FRMDIER
Mec Mec Mec Mec Mec Mec Mec Mec Mec
IRHR i [kl PR FERER sl RTokA FRE FARIFE
Policy — —0.0645" -0.0102 -0.0326 —0.0077 —0.0476" -0.0622" -0.0129" —0.0475" —0.0234""
(0.0326) (0.0079)  (0.0371) (0.0169) (0.0233)  (0.0366)  (0.0072)  (0.0267) (0.0105)
Constant ~ 0.9114 -0.2290  0.8102" 0.1485 0.5481 0.7280™ 0.3895 0.2736 0.3964
(0.6353) (0.1564) (0.6353) (0.1553) (0.3513) (0.3530)  (0.3205)  (0.3021) (0.3024)

%

fem

Chow test 7.46 10.74 6.44 5.18
[0.0006] [0.0011] [0.0112] [0.0229]
Control Yes Yes Yes Yes Yes Yes Yes Yes Yes
FE Yes Yes Yes Yes Yes Yes Yes Yes Yes
N 1190 1162 924 994 2282 1630 1629 1414 1862
R? 0.8236 0.8709 0.8548 0.7924 0.8453 0.8424 0.9019 0.8568 0.7482

(4) NIRRT Ly el KO RABE R i = UG 2007 S S5 BBk (IR R385
TRy A2 BRI 3, K 113 NS R E T, IS S IEEOR . ETHRE NS
I AE B B BE A B AT Ak A ZE R, TRESI B RN AL [37], AT REA D A BEAT R, 45
R 6. “HAEIE 20257 B PIRI T3 L REPRTE 9% o L AT A AE A, HLO PR OR E A
RN B 5. SRR T REAE T — SR P OR B Rl 3l T 7K 4H B8 ™A% B PR R 5 35 RE DR HE S AT 55, 5 BURFIC
BN ORI, FE IR SRR Re . S uE: SR HAEEEREREWAA H
RGO, NI RIER . SCISR R R B4, 100 1 BOR T RERN -

4.5. BBV DT
AERIT “HrEH]E 20257 BURAEMIA T4, ASCdE— D8 T BUF I EUE 1 53T 4k fEal

Shttps://www.ndrc.gov.cn/fzggw/jgsi/ghs/sidt/200801/t20080115_1169758.html
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(1) BRI 3R R o [ i3 20257 BUSR S RERCR X B B0 A R 2K #h07 BUT I BT Jiliok,
TR 3G MV BE VR 2 58 B RS ORI GS o IZA R ATDUR =07 ke © BURITZE. “hE
ili& 2025”7 BOREA W AZ0 B 55 ER, TRRCT SRR IBUERHRE[4]. WHEUE 1K 377 B 58
i fRIG . RRHON, BRIT IR e REAL e L RIS, MBS SR e R, FRIRTTRER L. @ THet
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S E IS 20257 B E K RECE, (HE BRI SRR BRI T W ECRGL s WBUS 18N
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(2) W R A KPR« E i 20257 BRI BERON BT R 3 R A, B Rk K
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S e LR AR 5 e BN DASCHEWE R BB SRR 2R0E o <e Rt A FR KT v R 9k i R 4% B 5 38 1 435 6%
RS EZ TR TR, TA RERARAR D % 5 B A B BT A SR TR 20, 2 i b i e b BE U 7 2%
TR 5T, A RENIE TR S YT e R AT AR R E PRI O BRI A A
PRI, RIK ) G R AR B 5| S 2 BRI BUR SR 2R (7 M S HoR . [A I, HE
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Table 7. Regression results of moderating effects

F 7. FHHEEVILER

Bl Mec Mec
Policy -0.0535™"" 0.3143™
(0.0119) (0.1104)
Policy x Fp 0.2030™
(0.1035)
Fp -0.0681"
(0.0278)
Policy x Fd -0.0195™"
(0.0064)
Fd —0.0133™
(0.0057)
Constant 0.4624"* 0.5028"*"
(0.1167) (0.1251)
Control Yes Yes
FE Yes Yes
N 3276 3276
R? 0.8391 0.8402
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4.6. TEIYR 34

AR — PR AE “ A EfIE 20257 R Mk GE IR 200 S AR, SRTZIECR 2 i
2% ()i 200 B 9 X3l 3 Ml REFEAS R o R 25 B EL AR DRI A0 M eh s FRATIAE B Moran 0 15 B2 22 Fa 0k
840 T ) 1) 3 MV BE TRV 2 0 BT ) A [R) SR BRAERAE o 18] 5 o, 2010~2023 SRR 23R % N 1E, BUS i
£, A ELREHE, R AHE AR R B RS IEAE S, mFERE SIRFEREIN
MR ERFE. A, AR EBCEERE w, MW, F, SEDHZEZREEEE A2), Ut
AHAEAS [R] 7 B) D Bkt £ 5 =X, 3k 7l 1) o e M R U090 2 o P A7 AE R 1 2 ) 1 A O o

2010 010

Figure 5. Moran scatter plots (left: Wa; right: W)
[& 5. Moran 8l = E(Z Waha W)

Nt w AR L R, A SCIR VAT (Robust) LM #5365 LR #6596 (45 B LM 4 A3), 230 Frdk %45 1)
FEBER(SDM). $EIE, AR XA F € 208 SDM T & 25 8] & 04t .

Table 8. Decomposition of spatial effects

8. RS R

Wa Wi
Main Direct Indirect Total Main Direct Indirect Total

%

fem

Policy ~ —0.0403"" —0.0472""" —1.7628"" —1.8099"" —0.0460""* —0.0478"* —1.8496™" —1.8974""
(0.0098)  (0.0104)  (0.6215)  (0.6244)  (0.0098)  (0.0105)  (0.6689)  (0.6719)

W*Policy =~ —0.4874™"" -0.4971""
(0.1343) (0.1387)
W*Policy*'Rd  0.0050™"" 0.0052""*
(0.0017) (0.0019)
P 0.6946™"" 0.7025™"*
(0.0698) (0.0687)
o 0.0085™"" 0.0085™""
(0.0002) (0.0002)
W*Control Yes Yes
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SRS, LB
Bk
Control Yes Yes Yes Yes Yes Yes Yes Yes
FE Yes Yes Yes Yes Yes Yes Yes Yes
N 3276 3276 3276 3276 3276 3276 3276 3276
R? 0.0452 0.0452 0.0452 0.0452 0.0440 0.0440 0.0440 0.0440

LR 7 WA AT WIECE S SDM [ [EAE5 R . 28 B BR800 BIRE VIR, R fli&
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REVRTH 9 0 B R SE, g X I 0 4 e 18 B 0 ke S 4%
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Table Al. List of pilot cities
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Table A2. Results of Moran’s I index test
A2 BEIEERBER
Year 2010 2011 2012 2013 2014 2015 2016
I 0.038™* 0.043** 0.049"* 0.054"* 0.056"*" 0.053*** 0.072***
Ve z 6.941 7.713 8.683 9.608 9.815 9.324 12.498
Year 2010 2011 2012 2013 2014 2015 2016
I 0.065™" 0.053"* 0.056™" 0.063™* 0.057"* 0.047"* 0.047°*
Ve z 11.305 9.65 10.039 10.987 9.985 8.376 8.405
Year 2010 2011 2012 2013 2014 2015 2016
I 0.036™" 0.041** 0.046"*" 0.052"* 0.053*** 0.05** 0.069***
" z 6.716 7.442 8.368 9.271 9.439 8.962 12.112
Year 2010 2011 2012 2013 2014 2015 2016
I 0.063"* 0.052"* 0.055™* 0.06™" 0.055™* 0.045™* 0.046™"
" z 11.061 9.544 9.943 10.729 9.756 8.193 8.288
Table A3. Results of LM test and LR test
= A3. LM I8 LR HILER
LM_Error Robust LM_Error LM Lag Robust LM Lag LR Error LR Lag
Wa 238.295™* 83.052"* 163.642""* 8.399"* 128.700"** 115.010"*
Wi 240.652™" 83.534™" 165.439™ 8.321™ 127.950"* 120.950"*
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