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Abstract;: As China’s energy corridor spanning multiple ecological zones, the West-East Gas
Pipeline Project has created conditions for enhancing ecological resilience by achieving spatial
matching between energy supply and ecological carrying capacity. Based on the panel data of eco-
logical resilience from 301 prefecture-level cities in China from 2000 to 2021, this study uses a
multi-period difference-in-differences model to systematically evaluate the impact of the project on
the ecological resilience in regions along the pipeline and its mechanism. Empirical results show
that the cross-regional energy dispatch significantly improves the ecological resilience of the af-

fected areas, and that this effect remains robust after a series of sensitivity tests. Mechanism
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analysis reveals that the project enhances ecological resilience by reducing industrial pollution in-
tensity, while the green technology innovation and strengthened government environmental gov-
ernance play significant positive moderating roles. Heterogeneity analysis indicates that the im-
pact increases progressively from Phase 1 to Phase III of the project, with more pronounced
effects in central and eastern regions. Further research finds significant spatial spillover effects,
as the project not only affects pipeline regions directly but also radiates positive impacts to neigh-
boring areas through regional coordination, ultimately fostering a new pattern of cross-regional
ecological collaboration. This research highlights the critical role of cross-regional energy dis-
patch in enhancing ecological resilience, providing a theoretical and practical guidance for optimi-
zing China’s energy strategy, promoting regional ecological governance and advancing the goals
for carbon neutrality and ecological civilization.
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Fig. 1 Mechanism for cross-regional energy

dispatching affecting ecological resilience

[\S)

R it

2.1 HIERIE

ARSI B 2000—2021 43 [F 301 A Mg T Y
T A EICHE Sfe Ak P AR i TR 3 ol A S B 1 5
M), AH 5GBS R R T rh B SE ARS8 ) L E e IR 4
TR %) o 38T e 3 4F 48 ) DA K 45 b DX BURF 423
NG &

TR B R 2  RE AR, AR
T 6 622 MREAKE



Ao Mg A B DB RR IR A B 5 AR AP

BTV R LA AR IR 63

2.2 TEIRA
2.2.1 HEfRREAR G

ARSI B A RS R ARSI (ED . TR
JIR W AL A 1) A S PR S ) M DA HE B L AR S
T A IR R A W B AR A R A RS ) A
RS EE ELL Beom R B B (LR 1. iE
T L 7 A K s ) % O TR AR AR, 28 s o b
Ao 3T 3% 4 5 ) T Ao 2 A R R (e G 0 R 2
TR IR A5 G £ 00U 22 43 (DID) AR, RS o
S0 UE 70 S5 bR I ISR X ) B DR SR AT B X I
ZE AL, AR T AR R R SRR

1 ASUERRER

Tab.1 Ecological resilience indicator system
— kR SR = A bR I
K v I A I

RE wmxmmmns  Eo
EE VN CE T e T
DK R HRK E
AT B ARt
g ABTAE B
Al WHE AB TR S
Wit W ATy i 17
PM, , 4R ¥ i 1 1]
T CRARERRE  ER
Wi i Tl 8 2 25 B o 1E 1]

WY RER R EEAER
TR ysokmm bR E
Tl R B 4 A R R 1)

2.2.2 BOMBALE
AL O BB R R A —. . =& T
2 A MG T O TR TR T . BUR LA WAl 1,

A 0, BUHE S I [E] 2004 4F 2011 4F 1 2012

AF N TR RE LS B L 2004 4E 2011 4EF 2012 4 R 4
R BOR S Z AT 0, Z 5 B 1,45 — b X A7 7E T
T i USRS — N ORIt A7 03 o 3 5 3R Rl DA St
5 [ B A B 1) 38 A AR B SRR
2.2.3 AR

AR SR A AR AL . N X S 5 R (G
I B AR L (UD |, Tl R AR B 25 & (D
— M Tk AR R W 25 G R 3 (C) . Horr, A IX
SR AR 7 A R XA T AR T AR B DA AR
DX T R AN 5 AR R AR T R, R T R
SRR Tolk A 25 B i, FH Ak ™ AE
e LA AR A80K 3RR 5 AR IR W 256 R 2, 256 R
PR BR LIS AR 7 A iR,
2.2.4 HLHIAS &

Al ¥5 e HE R (VD . A 5 208 T ST Y B
G5 A M 5 G 4 HE T 0 A RS AR ke VR T 4 B A
B OZEAE S R B S BT 4 2 B AL
FE B RB B E N 31 ANE 0,293 g iy
il 38 M A o A5 PRI ) A 7 A B AR Bl BT
HERAE B B A Tk I5 Y HE R AZ O R AEFE 5

SEFEAREH D, GEEARBH LAk a6
BB & FIBOK fir i . MG A R G A8 (i F o L A R
39k T 18 3 A B AR B AL N B B T T T
BB RIME . BRQH e B A2 43 i b R IR BRI
IBEI6 LA RT3 5 PR 5% W I B 7 . DT A A T 3
¥ 558 2 40 B BU AU fE F7 5 X B0 0F T R It g
FE BRI T A 2596 B (Y b A

R AESHEIEHEE(R) . BHBE &S 1
FE SCE VT BUR AR 25 PR A 3 R A e S A SOAR ]
WG AR AL IR B T A X BORRE G 4 B2k
Fobn. X HEEE T BUR TAEIR S b AR SR B A G %
SR R TR T R T U R AR I A X R

FHCAS B AR g i WLk 2,

*2 eIt

Tab. 2 Descriptive statistic
A% i 4 FR RIS i P -4 PRt 22 f/ME v E] {E I KME
AT E 6 622 0.258 9 0.012 1 0.002 7 0.0255 0.3231
A X S A7 R G 5901 36. 375 13.192 0.18 38. 49 386. 64
W R TS U 1416 9.260 2 2.142 6 2. 890 4 5.320 1 14. 086 5
Tl = F A £ B i I 2 208 9.548 8 2.039 6 1.791 8 6.397 1 16.727 8
— P8 ol 5 4% 5 5 R T C 4 633 77.870 23.520 0.21 100 87 352
O HE AR T 29 074 8.627 6 50. 868 0 0 1577
BN AR R R 1457 65. 821 37.677 0 71 190
Al V5 G HE i = % 31513 0.142 1 0.006 1 0.123 4 0.143 6 0.152 3




64 VU 22 BT R 222 3Rk (2026) 55 42 #2545 1 1

2.3 HREETE

ASCLA 2004 4F 2011 4FF1 2012 4F (1 P8 SR B
— L TR D A R O e A 2 R 22
A3 AR SR DA 5 DX 38 IR R B A S P A S
AL E QR

E, =a+BD, +6X, +pu +A +e (D

K i Tl e 3 5 s WO FARE A s W B AR 1 E, 3R
NEE AR IR ARSI D, BOREE 0 D HLIXAE
B RNV AR TR A, = R 1,
ASEMRAE 05 X, FRom — RIVFE R &0 R HE
T8 M T A R B 0 il 28 = B R 0 AN
Ay 43 R 3T AR Ay [8] 8 AU 5 e, R B AL 2 22 300,
SR B3 181 05 Hh R BE A AR B 5 07 25 R0 H A DG [R) L, R
T 74 158 359 SR 2JS 38 I T ) T

O T 155 DX B0 R R R T 7 A A 3R RO, T LA
SCHLFRLRfF SR AL,

3 RIEERESW

3.1 EE&EET
FeE LT 25 A 3 Fran, VAR B BR X X
WA SR B B R RN . HAG T4 R AR
[ 52 5500 5 72 ) AR B A T R A
3 R IRg R

Tab. 3 Benchmark regression results

~ D ) (3 4)
AR
E, E, E, E,
b 2,78 7057 3.96"" 2,71
! (7.42) (6.24) (2.86) (1.73)
25.347" 24,517 8.39°"  12.68""
BB
(125.3)  (110.5)  (2.8D) (5.05)
5 1 AF 1 g w5 I I
Eibresdma & S JE JE

AR A BT SRR bR R
5% 1000y W E K. N,

2 3 B (D) R AR AR 1 5 e 0N R
BT VE SR TR A A Y AN SR
7 R IE ) 3 L XA E T H, 581 () &5 (D i A
3T D RO X R BRI AR WY AR AR
38T A AR B B o RS R A AE ] i i 5 3K AT BB TR T
S Sl T ] A R AT ] B 5 e O 15 W A LR
BB GIAIR T R RN S Al T2 R
TV A bR T TR B N 5 B (3D FE 1 (2) SR Al
it T — R 5 BE AR R A B AR L DL
W e [T ] R A, R B0 RECT R A 3. 96, X

VLT AR BIEROR 109

FEOH L AE P T R A AR IR 2R R L PR AR
AR A T 1] 28007 AR SR AR A HL S 43 I 4 80 0 i P A
T RO, 100 BH 48 % kR IR BE IR B A AL AE BOR A%
SrhpEE MO, F O RBMA T ER RS
385 T B (] ] 2 2800, 235 SR AR SR B L 808 (3) HUm A
38T [ 2 RO, FR B R T B 3 3R W1 P AR TR
) 593 285 2800 AF X 55
3.2 FITEBRKRR

Bk 2 PE Al P SR i R R AR S B B A R
M), A SCR FH AR 52 36 6 2000—2021 45 BOR 7 15
XA AT R BA I (LI 2) . HARBIRL .

10

E,=a+ >, LiDy +8X, +p+A +e (2

k=—9

X Dy S — R0 R AU &, R AR S T
ORI MR 2 i 55 & 4F 5 Ly 3 PSR iy TR 52 it
HIEE kAR A PRATRIAE G AR AR SV 22 s O
S AT .

0.010

0.005

BRI

-0.005

98-7-6-54-3-20123456728910
BRI /4

SRR ST i 24 () 1 Yo Ak BSOS A i
K2 SEITiE e g
Fig. 2 Parallel trend test
e 2 BV 7 5 R o 2 S 01 O 50
FRBUN A 3 BOR S0 5 BOR AL B X R
B X R UR R 2 S T T AR A B L R I e
WYY VH AR R A Rk
3.3 REdRR
SRy 2 0 o TR] A 45 SR A AT SR EAT A
T B A 3 D B e R Y 5 T L B
T = AR b BT o3 R P R A R Y
A 25 0P A i X AR A Bl AT 91 U 0 A5 ) 43
R H AU BRI, 08 J50a3 BT T AE T B BOR TR & 7]
R AE IR R SR T A7 AR BOR H B AR 2 M s O 8
SENRAESE DID J5 vk AR A Se 0 22 5 B0 Al 1 i 152
SR b ) A5 23 DG - XU 22 433 (PSMEDID) JF i BUR
ROV VPA o FaAd PR AG B0 25 SR Ik 4 P, 5 SO IR
R —E i A S FEE )3 B S5 8 2 AR Y



Ao Mg A B DB RR IR A B 5 AR AP

BTV R LA AR IR 65

Fa TR

Tab.4 Robustness test

D ) 3 D
. B 0 i BRI BIBREE
75 b - ™ PSMDID
A AR I
5 0.42" 415" 4,127 3,437
! (.77 (2.92)  (2.89)  (2.04)
- 1997.583™ .41  8.33""  —6.44""
R QU]
(702.51) (2.84)  (2.78)  (—0.38)
& A P JE: & P
[] 5 350 % JE JE I

3.4 REFEE

S 5 A B RN Al T A PSR A B T L AR S
P T R e SEHE AR T B I 2 R 5 22 TR ) A 8 (UL T
3) . A WUH 4 B B AL AL A= SR b il B9 R L
S o TR IR [R] 24 J3 5 3 S B ORI e i BIL I RS 1 A 5
AR B R 10 AR B BOR 3 H 5 A5 25 (6] 48 B2 6 HL 4
W3 A AE G kT AR O O AR B L EE SRR 1 000
W Bootstrap B 48, 1% 46 5 46 75, 24 BUR I A5
23 (8] A J5 i 25 L 52 ) 3 ) AR 25 0 P 4R T 2800 B
RV 2% 5 E— e Dy 1 D o S 5 | X 5 B[]
ST AR ABBE O B X BCRE TR B S AR S B ) A
PRR G AR AR A T 5T D A A F) SR A

800 I
|
J‘;
|
6001 }
|
|
b [
#2400 ;
X \
l
|
200 }
|
p |
(= L 1 ‘I 1 M- |
-0.002 -0.001 0 0.001  0.002 0.003
GRS AR
BEEMAT BEAE

B3 B as IR A 2 R R 5
Fig. 3 Joint spatial-temporal placebo test
O TN AR P R Y 18 5 P SR T AR SO
TR A2,

4 HEHKRESRRESH

4.1 HHEE
4.1.1 54 HEk
Ak ¥5 Y HE A P A AR L AR R AR T

FESEBPEZRGER 7 OCHEEN., &5 B,
Ml 35 G HE I 0 )2 800 A 1. 09, 6 B 38 i 1k A fig
PR VU SR TR Be 0% A R 2 £l 1 35 e HE
R T B AR A X — B AR AL O A TR
AR HE T 23 R A2 28 3R 0 D) e O 38 I O R A S i
A B RO ML AT B TR X S Dy g . b
280k 38 3k Sk Ais Ml 7 B0 At R R BCHE L T 8™ b 4%
G 3 BT AT B P 58 $2 T Al 35 B R eI il %
BUAS 0 A5t 25 R 3R AR T 58 ot 05 .k 2B AL ) 3 [R]
YEF T8 B A ok 75 e HE i 5 A= 2500 1 22 18l i 3 2
VA
5 LR
Tab.5 Mechanism checking

(D (2) (3)

. Al 35 e gt BUFAESH

S N N 5 e

HE ik &= ARAH  RIAHEE
E,, Eir E:t
1.09*
Dn
(3.08)
0.01"
D, XT
(6.17)
D wR 0.07"

! (9.29)
- 3.83 25.08" 10. 29"
R el

(0.53) (68.60) (6.13)
1 AR = = =
[#] 22 35N = = fs

4.1.2 SEFEARGH

S0 B R B A A R Y AR, S P U B
KL HIRECHR 0. 01, F WA L% £ R B3 45 42 T+
1ANBARL, AR S EIPERR ES 0. 01 AN BALT . SR AR A
B I A 7 T RV B T A R R A TS
YuE R B L AR T TR URAE PR 3L 08 T e YR AR
ARFNEREE AT BT 3 T T R AR B8 A Rl 25 18 K Y
IE I E A, O AN I B U P B4 3l B R 28 e, i
Al PR B 7 B AR ) 22 W 5] ESG £ 5T R 2% (47
PH ML T HAR R 5 U R A A S
PP B AR
4.1.3 BUFAESHBEIRBEE

B A SR E E RN RBHR
0. 07, JZ IR T ¥ 25 4% i o BR300 1 8h 25 5 1k
EH . 3% — R Bk B, B IR 2 8 o Ok T/
A5 A N A A T A A M AR



66 P22 P TR 22 4R (2026) 45 42 45 1 1

B o R T L o O i R 5 7 T Y TR
T A AR Ao Ml ¥ o HE R 5 22 0 M T L AR HE IR 5
WK FRBE A A Bl R S 548 BE .
AT 48 T ik HEBIA 52 ) 3 a5 b X178 A ol 9ok 4 3%
B 25 R 5 N VA B G A O 3 e A B R
AR A 2 RS MW T 5 ok S 3T G RORG oA TR 1) A
V=T AN
4.2 BRERMESH
4.2, 1 TUARE TR A5 ) ) 5 M

985 DX R VR 9 T A 25 0 14 ) Bt PR RO
i TR ERMIERARRY K, MR TE R — =
ST AR S AR AR SRS S — =
TRE AT 5 DU 22 A 0, A R LR 6 SR (D) ~
(330, AT LA Bl 25 I ) A HE AL 78 <A i TR Y
S YR —WEOR R A0 111 BT E
HUOEZBM 3. 20, HAE 1% BKF BB E, X
W 85 DX 3 B VR 9 R kot A A5 40 0 5 i) Bl 25 P ROAR
i AR R A i AR O OR TS 0. T RE Y SR DR 2 . T
SR TSI L TRRRTEENS

5 % TR 2R A SR 518 52 B 5 i )k
17 LT AR L Al 33 it 7K O 9 4 T RN BB 4 2 20 Oy S it
PO /R TR B 1 ) o B Ak R B, DO 3G 5 1 A=
S,
4.2.2 XIS EM

73 [0 A7 B P AS ) S 80 DXk e U 0 B %) A 25 )
PERYSE M AN [R] . AR 2 6] o7 8 25 57, A S04 il R
(N SR WU B P N 7 5 o A 1= B =
55 (4) ~ (6) 51 43 Bl JE 7R T 1885 DX sk B VR A JEE 6 AN [)
DA SR e B A T 45 R AR M X, A2 A )
PR R B THE Ry 4. 25 78 o I, AR MY
FBAGIHE A 6. 465 76 V5 HHb X, A= 0 1% 19 R %L
fETHE R 5. 61 HAK @ 10 BB EHKEK. X
Y B DX 3 R W A R X AN ] il DX A 25400 P ) 5 e A
TE225 5% B RENS W 35 (2 1 2R . b 3 1 IX i A= S
EL 2R RE A2 2 VG F DX ) AR S . X TSR R T
B b XA R | rp R A X BRI TR AR AR IR L AR R s
o AR R T AR M A AR IR BT NI ERIE T R
SR AETE

F6 BT
Tab. 6 Heterogeneity analysis
(D (2) 3 (4) (5) (6)
AR — TR “HTR MR AER R [
E; E, E; E; E; E;
D .11 2,86 3.20™ 4,25 6.46"" 5. 61
! (2.92) (5.19) (3.47) (4.75) (12.62) (D
- 10. 64" 11.12™ 10. 86" 24,22 10. 37" 10.61"
g
(15.56) (30.61) (14.98) (10.52) (8.24) (4.63)
il A &= & & JE & b
[i] 5 %0 NE 7 1 = = 2

5 Hitk#EW

501 &

AR SO BRI F S HIE J2 R ST T 1 DX I A U 3
XoF A 2SR B A FIPLEE L A5t DL R 4538 . D RETR AY 5
DX S50 A 6% 3 Ao AR A R B 25 48 A5 Oy s T
Yo, W R TS O AR TR ES
T 1) 5% T AR 1T o € B B R L B A S IR B R
PR R A Al 5 Y HE = AP AR R HEAE R 3)
VG AR i TR A 2 i 2 B R AT e A R L LK
AR AE 4 [ Y 5 e B4R AT BT AN [R] X T 04 R A XA
BTG A TR R, Hh R X PR S T R R XA
T5e A A, AR b DX A5 2R B AR B, i e g

WAL T XF 5 DX e 5 A B SR Y B A Dk i —
A STt T 58 A DG B SR BRI T R S8
5.2 BUREW

D LA 4k 517 BT B SUE HE 3 fig IR AR ik 1k
A5 F5 B T 4 58 ) T Y 5 L A £ v IR A B L ST
BB VR 5% R 3L 4 SRRV T BE VR I H I 5 Ak R PR B
TEE I REIRIE AL

2) 3 BB ik 28 ) B R B B A AR 2
AL 51T Al A= 25 B, 8 7 85 X Bl Re YR I B 4
FE L DL ST 1) A 7 B G 5 R ) B R EL AR ORI
K AL TIN5 156 3l 2h 25 f A 5 A 28 R ok S il 9]
A RE R R R

3) B AR G0 5 WA TR e AR B R



2 A D R TR 5 A A —— TP U AR A ME A AR S 67

-5 F R RIVB EURBEFH AR I 5 a5 YL 5
BRI B HE ORI B R AR G, TR A RO T
G/ u

4) HEAT X8R 22 S AL HE O B T B AR T AR X
J V5 7 HE TR, X 2B 2SR A XAl S B 25 5 AL
VA S 57 8 T A TR AR AT R0 12 4 2 HE TR 45 52
G il £

SE Lk

[1] Holling C S. Resilience and stability of ecological sys-
tems[J]. Annual Review of Ecology and Systematics,
1973, 4. 1-23.

(2] ZEWEA, DU, kBT, 4. CmN 3T A4 4 20 55t

AP B TS S R A 0] ExS
AT EE 2R . 2023, 39(8): 1096-1102.
Li Haidong, Ma Weibo, Zhang Longjiang, et al. Syn-
ergistic governance of urban ecology and environment:
from the perspectives of ecological resilience and syner-
gistic efficiency[J]. Journal of Ecology and Rural En-
vironment, 2023, 39(8): 1096-1102.

(3] ZE, fmfe, RE, S BBl ae i 8 B 02 3 4

I HER P FE LT ], B & B AR A B9, 2023,
40(7): 156-178.
Li Hui, Tong Menghua, Zhang Guojian, et al. Study
on the effect of trans-regional energy dispatching pro-
moting enterprise emission reduction[ ]J]. Journal of
Quantitative & Technological Economics, 2023, 40
(7). 156-178.

[4] Wang S, CuiZ, LinJ, et al. The coupling relationship
between urbanization and ecological resilience in the
Pearl River Delta[J]. Journal of Geographical Sci-
ences, 2022, 32(1): 44-64.

[5] Zhai Y, Zhai G, Yu Z, et al. Coupling coordination
between urbanization and ecosystem services value in
the Beijing-Tianjin-Hebei urban agglomeration [ J J.
Sustainable Cities and Society, 2024, 113: 105715.

[6] Kuang Y, Lin B. Natural gas resource utilization, en-
vironmental policy and green economic development:
empirical evidence from China[ J]. Resources Policy,
2022, 79: 102992.

[7] LiZ, Wang J, Wang Z, et al. Multidimensional as-
sessment of energy transition and policy implications
[J]. Renewable Energy, 2025, 238 121870.

(8] 1o, HARST, WKyKEE, &5, AR R GG NP .
WS ERR LT, Rl FE 5 F5%®, 2021,
38(4): 545-557.

Feng Yi, Cao Yingui, Geng Bingjin, et al. Ecosystem
adaptive management: theoretical connotations and

management applications [ J]. Journal of Agricultural

[9]

[10]

[11]

[12]

[13]

[14

i

]

Resources and Environment, 2021, 38(4): 545-557.
KA, WU, EE, F OB TASTRNE R TS
BRARAGTE W E BT B SR g (1], Mk BF 4 R, 2015, 30
(9): 996-1005.

Zhang Hua, Han Guangxuan, Wang De, et al. Eco-
logical engineering based adaptive coastal defense strat-
egy to global change[ J]. Advances in Earth Science,
2015, 30(9): 996-1005.

EHE, T, RET, F TREBATHBEESH
PERT IE 2 B L)), M Bk B} 22 BE RE. 2023, 38 (8):
790-801.

Wang Tianye, Wang Ping, Wu Zening, et al. Pro-
gress in the study of ecological resilience of vegetation
under drought stress[ J]. Advances in Earth Science,
2023, 38(8): 790-801.

T4t E, M FE o, A R IR kR YRR A%
N VAT - 4 LA A LT ], B & ¥ R & 3%
W5, 2024, 41(10): 150-170.

Wang Weiguo, Fu Jiawei, Fan Dan. Health impacts of
clean energy development: a case study of the west-
east natural gas transmission project[ J]. Journal of
Quantitative & Technological Economics, 2024, 41
(10): 150-170.

B, JEAERS . SR OB 5 A SRS G B R
BYBTZs 4% Ry i A8 A [T]. RID B I 5 3085,
2024, 33(9): 1888-1904.

Zhao Wei, Luo Jialing. Spatial-temporal pattern evolu-
tion of the coupling and coordination of urbanization
and ecological resilience in the Three Gorges Reservoir
Areal J]. Resources and Environment in the Yangtze
Basin, 2024, 33(9): 1888-1904.

I, T BFEORN S R EBCR T R A
Hh R T ) TR 2 RS [T ). AR B R T
2024, 43(4): 62-68.

Gong Qinlin, Wan Yizi. Digital technology application
and energy efficiency improvement: empirical evidence
from China’s urban level[J]. Frontiers of Science and
Technology of Engineering Management, 2024, 43
(4): 62-68.

FRAGW , WBE. VIR AR H R LUk X g
P4 B 53 LT]. S STHBEEE, 2023 (1)
91-102.

Wu Chuanqing, Zhao Hao. Measurement and evalua-
tion of China’ s regional energy security since the
“West-East Gas Transmission” Project[J]. Urban and
Environmental Studies, 2023(1): 91-102.

Dorber M, Arvesen A, Gernaat D, et al. Controlling
biodiversity impacts of future global hydropower reser-

voirs by strategic site selection[ J]]. Scientific Reports,



68

P22 TR 4R (2026046 42 45 1

[16]

[17]

[18]

[19]

[20]

[21]

2020, 10: 21777.

Ye X, Chen T, Zi Y., et al. Hygroscopic growth of
urban aerosol particles during the 2009 Mirage-Shanghai
Campaign[ J]. Atmospheric Environment, 2013, 64
263-269.

Lgoe, BeibeE, HARSE. FIRmARMH A ) R
s XL BTSR[] B 1, 2024, 52(6):
38-45.

Ma Chengyuan, Chen Haoyong, Xiao Dongliang.
Cross-region optimal dispatch of new power system
considering carbon constraints [ J]. Smart Power,
2024, 52(6) . 38-45.

IMIS . BEERME, AN, S PRIFAER HELRS
Al S AR — ML S Y R AR L) ] &
¢, 2024, 50(7): 95-110.

Sun Peng., Huang Jinhui, Li Jie.et al. Central envi-
ronmental inspection, government-business relation-
ship, and corporate green innovation: influence mecha-
nisms and diffusion paths[J]. Journal of Finance and
Economics, 2024, 50(7) . 95-110.

Fan H C, Peng Y C, Wang H H. et al. Greening
through finance? [J]. Journal of Development Eco-
nomics, 2021, 152: 102683.

X, AR, PhaklE, 5. WAk W B X R i
THR-EME R RELT] B TR, 2024, 39
(3): 731-744.

Cheng Huan, Ren Zhouyang, Sun Zhiyuan, et al. A
dispatching for the electricity-hydrogen coupling sys-
tems considering the coordinated inter-region transpor-
tation of electricity and methanol[ J]. Transactions of
China 2024, 39 (3):
731-744.

flEh i, 2RI, AR I a6 8 AR QR X & U
0L B WO B SR LT, b a0 5858 K 2 2R i Gl R
SR 5 2024, 23(3): 76-88.

Electrotechnical Society,

[22]

[23]

[24]

[25]

He Xiaoyan, Li Guoping, Liang Wei. On the influence
effect of green technology innovation on economic resil-
ience in Beijing-Tianjin-Hebei region[]J]. Journal of
Beijing Jiaotong University (Social Sciences Edition) ,
2024, 23(3) . 76-88.

RERN . w52, A8 3K 2 8O e & $2 F 7T A fe R 4

A —3k B E AT 4 3 A5 B Y SO TE
WELI1 FEAD - WIE S8, 2025, 35(1):
144-158.

Song Yuegang, Gao Wen. Can the innovation-driven
policies enhance the resilience of renewable energy en-
terprises? Micro-evidence from China’s national inno-
vative pilot cities J]. China Population, Resources and
Environment, 2025, 35(1): 144-158.
REORNG , PhALAR, ARk R RN A B R SRR
BrEr e m e [J]. BT, 2023, 36(6) . 21-37.
Chu Erming, Sun Hongguo, Li Yifei. Study on the
impact of smart city construction on ecological environ-
ment resilience[ J|. Journal of Management, 2023, 36
(6): 21-37.
BT, PRt as. PRI RUE] Al U0 A ) Fgk (0 42 22
FAERL] MRAT, 2019, 40(11): 144-160.
Li Pengsheng, Chen Yanying. Environmental regula-
tion, bargaining power of enterprises and green total
factor productivity[J]. Finance &. Trade Economics,
2019, 40(11): 144-160.
JHEHENT . SCAZ . UM AR 2 BR 8 VA 2R A 1) B 3R Y
FIECEHEFE[T]. B, 2018, 32(6) : 34-38.
Teng Xianghe, Wen Chuanhao. Research on effect of
word frcqucncy of government intention on eco-
environment management| J |. Soft Science, 2018, 32
(6): 34-38.

G

)



i

A HE—E 0

RIS CATHR 18 XS AU A B AR S TIPE AR S AT, (BN 1 P8 SRS LA
LRSI, 2% T RN RN, DRI AR B s BT v P DX el B U R R ) 2 ) ik
HR IR SR 23 B i85 DX 3 SR i LA 0 IO ST ittt [ ) 303k T AR A 0 1k PR 52 00 o AR S Y — 1
PR B LR R 6 UE 7 A4 H

B (1) FEERGTECR P A BN, 2B AR AR i AN, (IR A
P AMPE R PR 1 ERIE SO T AR A TIE o I, 0 250 B A ) 280 A AE 12 o

7RIS PE AR AR AR I 2 (R RN, MR AR sy, RSB RIBTY, RRR
BOEWR

Eit = a+ B1Dit + BaDjt * sip + 6Xip + Wi + A + &5 (AD)

FEREATIA, QRIBTT ¢ i Sy, W @ fs B 1, B0 0. REL B, WPLIE
ARG S S0 J) L v A AN T s EH RSN, R By AT T U RUOR B R L4 T A A )
PERTEREBURBUR , B+B M B VE AR LR I e B ORI

HUSCERT T AR B TR 2 R) 6 S80S FRAEAE 14 AE 2 BB AN 7= 28 1 8 2 2]
A EE B IR D 1 i — DA I8 i RS DX IR AE FE v Y L, AR R

Eyt = a+ B1Djit Xs=100,200,..600 BsFit + 8Xie + 1y + A + & (A2)

X (A X (D WAL B — 2 ML E LTS F. Hh, 2% s FRER
R AR T L3R T B PSR IR T BRI EE BS CBRALE km, s>100). VEAAML, 43
7 i #E(s-100, s]i)73 A5G Bl NAFAEAC BRI TN, IR AFS =1, B0 F =0. REAhiHE
Bt 1 P8 AR AR S xof ) 30 A8 DX 3 Al Py sl HE 248z, e i EUIAS R BRI S &
B Bs AT NG T 0 25 P R A 56 P AR B R 2 (A i ) 2980 B2 P S5 5 BB

M AL BIEASEFRRE, ORI LA 1) B BOR RS AN AR W25 A I,
T TRESE AT T IR FAE SN, X BT = A 7 s B B R A
PO TRV 2R 1 i 280 AT R IR T BOR Y B BOR P A« 9 43 i diid e IR 45 A Ak
FA2 0/ N (ER ¢ A b e Vi Y P o) e T | 4 ) 018 2 g2 S S P S S B X i g
PO 38 RN fe i RSEAT SRR A, Tt B A5 SRS IR T M R BT, FF & & e it
R« PR BRI 25 (8] S BRARAE SR

RAL AN H [
Tab.Al Spatial overflow returns

QD) (2)
A THATRE T R
Ey Ey
Dy 1..28%** 0.01%%**
(3.36) (2.75)
T 1.47%%* 0.05%%**
(5.84) (6.74)
AR Yes Yes
[#6] 7 285 No Yes




MBS AT RZEFR LSS, il RN LR 25 ) A (A B L IS iE . 7E 500 km LA BUGR
MR IE, 500 km BLE, SAONAEHEIE S, UE S 8N AR IR A B 57, X 5%
wHEAE (2022) $RHAJIREANENE T A BB — B AR PR T IR A
£ 400 km J& BN AT RREE, X —ARZMERIE S S Al L AR AT REAICAY 1 B 2 MR
RN, AR GGG - B A A R T

0.104

BRIE

-0.051

T T T T T
100 200 400 500 600
& /km

KA1 A v

Fig. A1 Space overflow extent
A2 A MR IS 5IR A5G

FUE U IR 4 LRE 00 BAME R A SCHRAI T RAT v 1 ARSI 26 1, (H LR B Rl o3
SEARENL, PTREAELED 2 BT A IR 7 M PR S A B A R A S R 3R R U Ik bk 22 o I
A, WEEIRTH TT e R 52 B AR SEECR ) SCRE, AN 51 A TR SN o DAy 3i o ] SR HE M fry ey
fERE, ARSCREUT PAF 2 EiR B
A2.1 “PATHERARL

K AT FIEAS T BUR AT G 2 RN . 25 R BoR, TEVE S AR TREsehany, b
A S5HHRARESTHEBIBATLEEEZR (RECREZE HEEX A EE), 32 DID 1)
FABBE (ESCE 2).

A2.2 i IEEAS 4> (PSMD

BT BURRTHIRTRHE (XIETFR AT Folghi. Ry 2 ahi) BHATILED, #
TR A HR L 50 B2 A AT AL AR & b BT AT b . UCEC IS, AnvEqb i 22 B & BRI, FF/EVCHCRE
A EFG T2 DID B8, ERMNAKIRERE (3R 431 (4)).

A2.3 EHRABUR T

R BIER 3 T AT BE IR AR e I AR Bt R RIS M ANBOR S, A e
HEENA R GIRR IR LR TAEAS, FFEP A GRER, OSBRI, RPGER
HAHBINERIKS) (£ 45 (2) ~ (3.

25 PRk, ASCESFATEAKK . PSM-DID MHRRIBARBURREALZ LM, RS
Gef VIR N AR PE R, SRR TG A SR AR M S AR R T



	20261-06 左喜梅
	20261-06 左喜梅 论文附录



