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ZROANHN T R IEAT SR R TERCR RS CRVEME T . St BT AT Dldd 5o e S5 4
PEE TP A RN (1 7 AL HESR T 6 5 (Zhao %5, 2025). S EQIHTEAENS B 2 $2 7+ ¥ IR I XL
o, X TR UR ATk B, BEURR AR B S e I 2 0 R L /EA (Lin & Zhou,
20250, SR EAIHT A B T BRI 381 SR I0 B R AR AR A b i 3 7 AR, X
WG EA T KR R ENER (Alnafrah, 2025). 3EF UL EdHE, ASCHEHRE HI:

HI: 7ESHIRAURTTALA T, SOEREIE L | R Oair 3R K.

LREOEAR QR RS AMT R3S N, 85 BRI B A E, RIRAN T AR S 5]
NGRS OEAR, BHARMBEAR, XA THEISOEGKE (Ahmad & Jabeen, 2024).
PRI, 2 60 BT T DU I 3 o SR T8 2 A ik B2 U5 A T 1 6 (1 20 2% (Hamid & Wang,
2024), HECHRMENANTEARBOEERFE. @RENAERREEAZOLHRETELS
ML N A FQIH &, JCIHRAERARGER MM 7 (Liao, 2025). X B ¥R AL 1T K,
RALEAKEACE B TEARCH S, &4 B TS A G RRNRT (Zhu 55, 2022).
H LB 1 AR ST 53 A0 A B

H2: ERPERIRTT A T, KA BUK P78 45 B3 5 S € 4057 208 2 18] (4 ) i 42 v i
BN S LI (S

H3: ERERTTMA T, HE KPS O A3 5 S 45 808 2 18] 1R ] #45 Hh ke
B 7R AER

3 ARFG*

3.1 BuEKIE
ARSCHEHL 2009-2022 A E 113 AN TR AT RO, BT R RS (4 B UE AL T AT
FROR AR (2013-2020 4E)) RIorth HARIRTT . BRI T (hEI N S0iHE%). (hERHY
GRS ). o BUR TORMRIE A SR T (0 B R At & R B G A IATAN S, XA
SR 2 TR U SR FH 5 ST B8 T 5 9 4 ) SAME AT M 7R
3.2 HEGE
SRR 6 2 0 B X VR B AR 117 % (8 G R IR, AR SR R B AR AL R
GTFPit = a0 + al GTlit + YonXit + i + yt + eit
(D, BB E GTRPit O t N 1 ISR, CTIit AGEmAlsr, Xith
PRI R 0 Ayt AR IR AR E ORI AT [E [ 5 S, e it A BEALIRZE T
NHAEXH S BOK 5 BE SCH KSR 208, Mg A AR AL
Mit = B0 + BIGTIit + Y fnXit + ui + yt + (it
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Horpre MARBAAZREXSIIFHKT (FDD 5# & X HKF (EEL).
3.3 TEIRFRUAA

WA R, QEATRCE (GTFP) ZH AN (2019) W75E, B SBM #4Y
RO T RCERIRIR AT I . A SCIRARA R 70 9N . B P H SRR H =807 . RN
febr i, BETURER: —RIEMBEARRN, DEE R RELH (o) i, ZR5ER%
AN, DAL G E (5N ik, =R, 2alRHSESHEE (5T RE) M4
o FKE (7K WRMBURAN, URESH (i) MEEXCH (Jin) . £
YRR, AT R RN, KHShr GDP (Jigo) fENMETEbr. AR oy,
FEMNIRERG YA, GEEC TR KGR gD, Tl =i 5D LA Tk
A HEEcE D 1R NTEhR.

R R GO0l (GTD SHAH B (2025) ik, HEENLSE G F] 5k S
IR TSR AR .

AR R XAMFIBOKT (FDD SR H S2brf) F AN B4 5 X A = SVE 2 i & 80 SO
/K (EEL) RHHE X H 5 BUM M E— S H 2 i & .

BT SF TS (2024). VREESE (2025). B8 (2022) 7715, KA LR #6l4
e MEBUE (FDEC) SR BUR I B — BRSO 5 BUR I B — MRS I bU R AT s N DD BEA K
P (HC) RAM Il S 2R AR SER BN Z g E; WK (UR) KA HihIE
BN 525 P FEAIAN O 2 Wi A% (DEN) SRAHX P 58N 1547 B0 38 4 Hh T
FRZ PP IO H i B R 25 2 (ED) SR M DX AR 7= 8 5 47 UK sk - b 1T AR 2 B 7 O iy
e fiAMESIT IR 1R,

1 MRS

LEA 5 S = FIME TE B/ME BAHE
GTFP 1582 0.38762 0.05566 0.29506 1.01612
GTI 1582 1.78890 1.27579 0.00000 5.83481
FDI 1582 0.00208 0.00242 0.00000 0.01787
EEL 1582 0.17455 0.03853 0.04363 0.29180
DEN 1582 5.41043 0.94596 2.24931 7.30230
ED 1582 6.73046 1.11401 3.30645 9.04745
UR 1582 0.36768 0.19661 0.07497 1.00000
FDEC 1582 0.39408 0.18146 0.05435 1.11558
HC 1582 0.01102 0.00930 0.00014 0.07804
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4 RER

4.1 FEEYS
R 2 JEon RMERNASER, SRR GTIX BHEA T 1) GTFP P28 1 3 [ LRI fE0 . £
BRI HIAR RS, GTLIEIEREAERR (1D BEA (60 ThENIEM, HAW SRS RE
Ko XK T GTIR] LI e it IR AT GTFP, 38k 1 ik Hl.
%2 FEAERASR

REA @ (2 3 (C)) ) (6)
GTI 0.005%** 0.005%** 0.005%** 0.005%** 0.005%** 0.005%**
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
DEN 0.000 0.100%** 0.110%** 0.112%** 0.112%**
(0.967) (0.000) (0.000) (0.000) (0.000)
ED -0.046%** -0.048%** -0.050%** -0.050%**
(0.000) (0.000) (0.000) (0.000)
UR 0.053*** 0.054%** 0.053***
(0.000) (0.000) (0.000)
FDEC 0.017 0.017
(0.117) (0.117)
HC 0.115
(0.544)
Constant 0.379%** 0.377%** 0.147 0.082 0.083 0.084
(0.000) (0.000) (0.135) (0.400) (0.396) (0.385)
Observations 1582 1582 1582 1582 1582 1582
R-squared 0.750 0.750 0.767 0.769 0.769 0.769

VE: ok ek bk HIRORIET 10%. 5% 1% T HEZEHRL; SN EENPE. TRF.
4.2 BB

fEREVER I, OyHRER B BT X IS5 R AT RE AL T, A SUA BR 20204 2021
2022 FHHEHEAT 7RIS, AEREIR, FERIERBENE FADJa S R AOR &2, W (Rl ) 45 2R
FEBRA SRR T IR0 T HORAGAE . RIS, DV B b o {ELX [l A 45 SR AT e 3k S 22, AR 3L
X EREARIEHEAT T BN 1% M8 BB AR, X — A FA BT B B T SR e s ks 5 R
WHEEMIR . SR ER, AR EEFEAT EEE, WL R,

4.3 PR

WA (2) H (3 7R SMTBUK: (FDD 52 & 32K (EEL) I AR08 .
SRR 3 PR ) (1D MF (2) BET FDI MR A ZO8, 81 R B IEAH ¢ HAE & =ik F
B3 H (3) A (4) BIE T EEL B AR, (8l R BV IE A 8 A e /K B2 . )
I3 BB H2 H3 BRAZ. ATBUR L, SR Gl e dEx Sh 80K 1 5 208 S 7K AT HE
2y 1 B T IR SRt e B R
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3 RARILE
ZRAL (1) FDI (2) GTFP (3) EEL (4) GTFP
FDI 1. 523k
(0. 000)
EEL 0. 0973k
(0. 002)
GTI 0. 000 0. 005k 0. 003k 0. 0053k
(0. 033) (0. 000) (0. 000) (0. 000)
Observations 1582 1582 1582 1582
R-squared 0.804 0.770 0.775 0.770

4.4 FRERR
AN SRS [ 55 e S AT I3k i U AR AE R 113 A B  TiT l 7 J9 3TT 5 /NIl , [RIR AR
P& DX Ak & 70 N AHR S RS PUER T, )BT R R R SR . SR TR, TR/ S A
ML IX I T I GTI X GTFP (b SB35, I oRIRT 5 b, Pl oy AS 3%
R4 AR R

REY KB HR/N T R R [}z
GTI 0.007 0.002%** 0.010%* 0.001 0.000
(0.353) (0.009) (0.031) (0.333) (0.838)
Observations 280 1302 350 700 532
R-squared 0.760 0.876 0.718 0.874 0.854
5 B4

AR 2009-2022 4 E 113 A BEY R T THARCECE R T AR IR SR A T AR Y
M, e I G B AR A R E SE R T RRE VAR AR . BARSEIR T R (1) ZE BTN
i, AU LR FRASERTRE, RUKOBARCHERS A SRR E, 5
PRI ) AR SR R e JT . (20 SHAMTIBOKT 58 K FAES GRS St & T AR L TH)
R T RENRAER, BT AMET AR R EE BN RS S B B AR T 2 5 AL
RREF R, (3) TR R, /NI 5 ARSI 4 00H g (2 5 R 12
BEVEHI SR &
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5.2 BUREIYL
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The Impact of Green Innovation on Urban Green Economic Efficiency:
From the Perspective of Resource-Based Cities

Jiayun Zhang

Abstract

Based on panel data from 113 resource-based cities in China from 2009 to 2022, this paper
empirically tests the impact of green innovation on green economic efficiency, as well as the mediating
effects of the level of opening-up and educational expenditure. The results show that: (1) Green
innovation can significantly improve green economic efficiency in resource-based cities; (2) The level of
opening-up and the level of educational expenditure play a significant mediating role between green
innovation and green economic efficiency; (3) The heterogeneous hierarchical analysis of city categories
reveals that the promoting effect of green innovation is more prominent in small and medium-sized cities
as well as eastern China. It is suggested that special subsidies for green innovation be provided to
resource-based cities, policies on opening-up and educational expenditure be optimized, and
differentiated policies be formulated to boost the sustainable development of the green economy.

Keywords: Green Innovation; Green Economic Efficiency; Resource-Based Cities
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