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110 110
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110 110 110 110
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A A i S 8RR P X AR TT IR R o, XL BRI, S WA S i g A 2 e o A I i
AE AR AR AR ; o M i S RCE AR EXTFAZITER AR o, XA AR | S A T
fifp AL A B0 HAI T 2 CLBOR BB AR AR M RN 5 e A 0 i 5 KSR K BT T 3R 2 1A IS 800
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E W oxnioy o BOIREAR BE S EHOR BUHNSCR BRI H B SN EE S5 R g R s e pn el Bcis e g b
FEIGE T 0 RS R0 o B IR T 8 1 4F 4 2018 ) (P R SE TR 48 2018 ) ([ B2 5y Ab A G T AR
2018) o AN, o TA SO IR A R B s N o S ks e 3, TR AT AR T, S SRR IE SR
SO TR — B, TEIR D VLA iy 38 A Il 7 % € B AR BT 28023 3l T ML) B St b v 1 i e X
CHARBF EFHER,

(PU) SEiEST#T

KATA T IR T 2% CBR BHT R 23 [RIAHDCPER S S8 T 2 Moran” s 124 0. 265, % i £ il #E 452
AT 1% 09 & MK | e WY BB A7 70 S50 Y 2 5 B R BRI 4 8] SCIBC S80I 5[] R R 40 A 5
IR Hr s TRl AL AR AL [l S 24 IR 2, BRrb et DXCAh 25 8] 3 101H R AR TL 2 5l 3K
Ko bR IX B3 5 109 B E RIS, B CER /i B AL 1t 2 (R) ¥ 5 10T 1] )5 3R 400 ) b 35 A 5
IR REAAE 0.5 S L b ARV S HOR BT . IE IR A d b B 3 B, T () AL TE A A
FEAE A A 23 (R J5 200, A e 38 3 At e 0 i S s Tl e s 0 [ 01 3 250 R i L e 200 b R ) 22 3580 1, s ) 2
i R RO, o A SRR IR 3,

x2 KIEFEHTRERARGINERZMEARN=EITEME)T

e HARIRT LR P R IR A T R R T

e

W # GTIE 0.230™ | (1.958) | -0.403"" | (-2.069) | —0.097 |(-0.428) | 0.255" | (1.723)

cons ~1.501"" |(=3.430) | -3.838 | (-1.015) | -1.709 |(-1.348) | 1.482 | (1.062)
econo 0.150™" | (4.302) | 0.190™ | (2.164) | 0.1327| (2.527)|-0.001 |(-0.012)
envir 0.145 (0.851) | -0.102 | (-0.366) | 0.183 | (0.998) |-1.387" |(-1.765)
gover 0.935% | (2.218) | -0.804 | (-0.800) | 1.229™| (2.125)| 1.521™ | (2.435)
FDI 1,296 | (1.762) | 2.421 (1.046) | 2.145° | (1.785)| 0.726" | (1.862)
indus 0.147° | (3.228) | 0.003 (0.028) | 0.119™] (2.835)| 0.225™ | (2.355)
reven -0.087  |(=0.614) | 0.077 (0.300) | —0.337"| (=1.990) |-0.175™ |(-2.482)

W econo |-0.046" |(—1.802) 0.194 (0.713) 0. 068 (0.556) | 0.142° (1.666)

W # envir 0.411° | (1.677) | 0.294 | (2.395)| 0.273°| (1.919) |-1.262" |(-1.721)

W gover 0.123 (0.183) 0.990" (1.765) | -3.553"(-3.370) |-1.566  |(-0.915)

W#FDI  |-1.509 |(-1.036) | -3.545" | (-1.667) | 1.379 | (0.615) | 1.186™ | (2.524)

W indus  |-0.191°" |(=2.024) | =0.103 | (-0.343) | -0.243" | (-1.661) |-0.178  |(—=0.994)

W reven |-0.251" |(-1.908) | 0.126 (0.216) | —0.146 |(-0.438) |-1.113° |(-1.788)

R’ 0. 505 0. 487 0.722 0. 542
LogL 57.633 19.762 43.578 25.964
o’ 0. 020 0.017 0. 005 0.016

EAET A AR, x| x| wwx R R TE 10% 5% 1% R HEEKFTREE,
KRR ARIE MATLAB2017a i 47 25 3 4638
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{ERSIE bR Gk L (T CE P ke VA TINE BN el LI 3 6 O ol RSB S 1 ke 2N S ALIVE B &N
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2R C BT HH AN, BRSO [ U AR OR3P AGE 6, [ 23800 [ U R A 10% 19 3k 355 1
IR TORIE, 5B 2 BUBIARYE, TEANSR e i H BOR A4 458 i 28 BR 5T AL 1 X L™ A= PRk
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BUASIC O, T DX AT BE T IR ORBRESR TR B, A58 05 e B ol 2l v ) T SR T e A% 4
il Al T ek B AR B T

Ho=  BUR SCHF (gover) A 1 BLEA S 1T VL PEaF i &k (BT AR , (B R 0 iy SRR
AR o BRI A R ETE 5% 19 2 2 ME T D AE, A1 HEAR00E 0] U 38 80K 18 5 35 e A 46, S5 i 3
FAR—F, SREFNE T8 W IR AL BUR AT A B AT 3 58 Al 2 (5 FOR B8 B 1, BUR SCRr 2 4 5
LR OEOR BB RE 7 B W9 5 A R PR REE VL2 A 7 M B 9K Bl e Y T4, U 7 e e S Al
BB G IR BT LB AT 25 T 1 R SR, s BB BOR 51 S R0M 028, RT3
JFUE R AT T IR SR BURN SR G H AR BT SRV AL G IR ST vh T 0t DX 39 T e
D LAY B 3 X P TR RS, SR R SRR RCR AR IR, TR T BURF AR LR
BT SRR BA X, HARXT R E 2R A M IX AR, 2 (BB IE AR B, A 3 T Aol X LA 3R
AR LA AL,

0, S5 (FDT) AR Bl il g A HOR BUR BE 1 4R T 40 T AMERL0 A, (EAR 53
RAFAEGNEIZ R 8 A1), BRI [ VH AR BAE 109 19 5 2B K7 T D9 IE Tal2 2800 W 7E 10%
R EVEACE T o0, SREBE 4 FIAT . RSN GRS B 5 AE N IV 2 5 5 | R e it i 4 (0 A ) 4
AR5 A8 PR s A el DXl iy o (L 3T A SRR, ELAE A Y 5l A A S b v I W DXl g 2
P BGRER ORI SERT, S G EOR K5 B AMH LEAF RS BE 22, (HANBT A SR A M DX 3k 7l ¢
CRHTRETT BRI, 3oF sl s A7 A BT BLAS A, S8 i AR 554 51 A 4l sE AR 25
ARSI T Sy 3 A ONE fEAT0 0 A 3K T R TR 4 5 e L 7 REA ) 1 i e AR v A A 1A A1 S S
BTG YR Y S Ak AR BIRTRE DT

I, L A5 A R AL (indus ) RHT 2 PR T 2) GEOR BIHTRCR B R sEAE AT, (H A0
JEl A ks o (L BT R A A — i B T 77 Ml 45 4 voi R A B 2000 [ U0 2R B 19 Y 2 35 1 7K
SR I IR [T U R BAE 10% 1 828 PE/KF o i, SRBE 5 S iy, BRI EEE k25
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Hay R AL 2 B i SN Sk (38 A ), PR BT 2 B T sl Ml e B TRt A — AU B
1+ S A i T REER DR A O P L RAT SRy, R TT R B T R SR AR R TR e sk (4
NA R KB4 A 18RS T 4 ERQUBTRE I $2 71, WL R st DX o™ ™ R g s £
JE B B ) O IR 2R SR (R B AR RN S T S A, S BRI k= R AR
BRI TALGE A SRR BE IR0 G877 b 25 44 R | M LA S B 7 b 25 4 2 00 o i 1, 75 8 31
kil sx L RDETE ST XE LIS T

HoS A3 25 (reven ) S TR BEA R ALV TA SRR 4 O ER QIR R O S R
OB AT o ELHRUN AN RN A R BIITE 19019 B2 T 5, SR 6 AAHAT, WE ik BIFIAR
R TR L4 EE IR R 4518 0 ANE F TR VLA U Al BRI AR I 3R 55 TR VL el
MEREEARBIHRES . —J5TH IR LS A B AU ATy & df R 28, (A5l A 4R
$ETH ] REsR AL GELE P B M, R B SE A 7 BOR BT PG B s , k= HEA T4k BRSOt 3N
AT 3 AP RN S , EH R T2 PR 2k G ER BB RE 1 # T 55—Jr T, 76— E Y
Gy AR REE | AR IR 5 RE 73 50 W R J 13k ot Al B A RE 1B AR, 7 BB A T 5 4
W N B TIC T RAHER R ARBTE IS | i iR IR e AR BT T71R 1

®3 ETPETENEEETRERAR RN BB

%% EAOR R R o 3 K A T i KR
econo 0.151 | (4.150) | 0.175° | (1.707) | 0.132™ | (2.395) | 0.008 (0.094)
& envir 0.175 (1.031) | -0.139 | (-0.474) | 0.176 (0.968) | -1.481" | (-1.766)
| gover 0.953 (2.283) | -0.970 | (-0.843) | 1.289™ | (2.322) | L.4427 | (2.024)
vid FDI 1.226" (1.726) | 2.939" | (1.646) | 2.094" (L711) | 0.809° (1.624)
s indus 0.136™ | (2.990) | 0.014 (0.111) | 0.1227| (2.866) | 0.219" | (2.282)
reven -0.108" | (-1.748) | 0.065 (0.238) | -0.330% | (-1.857) | -0.268" | (-1.644)
econo -0.013 (-0.319)| 0.103 (0.424) | 0.052 (0.447) | 0.194" (1.929)
il envir 0.561" (1.782)|  0.283™ | (2.431) | 0.252" (1.832) | -2.329" | (-1.929)
B gover 0.429 (0.567)| 1.143* | (1.863) | -3.556"""| (-2.931) | -1.644 | (-0.602)
% FDI -1.539" | (-1.857)| -3.904" | (-1.790) | 1.246 (0.581) | 1.810° (1.619)
s indus -0.195" | (-1.657)| -0.087 | (-0.330) | -0.246" | (-1.720) | -0.173 | (-0.680)
reven -0.356" | (-1.749)|  0.090 (0.175) | =0.134 | (-0.399) | -1.580" | (-1.907)
econo 0.138™ | (2.311) | 0.278" | (1.659) | 0.184" (1.760) | 0.202 (0.814)
envir 0.736™ | (2.059) | 0.144 (0.225) | 0.428 (1.142) | -3.809" | (-1.767)
:a gover 1.382" (1.719) | 0.172 (0.167) | -2.266" | (-1.776) | -0.202 | (=0.063)
j FDI -0.313 (-0.173) | -0.965 | (-0.169) | 3.340" (1.732) | 2.619° (1.910)
B indus -0. 060 (-0.501) | -0.073 | (-0.313) | -0.124 | (=0.793) | 0.046 (0.163)
reven -0.463" | (-1.782) | 0.155 (0.315) | -0.464" | (-1.739) | -1.848" | (-1.897)

EAETAA A x| ek DR ETFE 10% 5% 1% BEEAKTFTRE,
FH R IR ARYE MATLAB2017a 5 4745 R4 30
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(F) R

ot O Lok A B B 0 Al SR R R AR AT AR VR B . 2 PE B A ) T R R 5 )
AOHE A 5% 2R U R R, AR SRR AL 82 [ AU R G R AT AR A VA 36, 7 e M 1 0 T A 2 [l
IS EERAT BN — B0 WU R o G R S R o PR, AR SO Y28 5 5 45 I T IR 4 i 1]
R PRV BSCRE B A 4 — e ARSI MK T SR FH 2 ) AL TE BT AT [ R 0 B (45 2R I3 4) 25 2R R 4%
fifp A A ek L AK N A [ O [ 2R 50 592 7 A T — s AR A B S T5 1a FL i PR R 3 4
REEAR DRI — 2, AR T2 BRI B R0 B2 R0 0] U R A4 5 5 3B v, RAEUBIRBER
X A SR A2 k) S S PRAk N, B 25 S A B B 3 R A AR P R 5 1) 4, BT LA DAPRAIE b 385G T
TLL IR 20 O BOR BIHTRICR S T AL 0B HAT B R T SERE

x4 ETHIEEETENEERETRERARSIFREN = B

¥ N EHERRR T o b RO RN N
econo 0.135°" | (2.836) | 0.094* | (1.879) | 0.176" | (1.708) | 0.007 (0.077)
4| envir 0.121 (0.242) | -0.431 | (-0.934) | -0.018 | (-0.029) | -1.522" | (-1.649)
B|  gover 1.011" (1.660) | -1.755 | (=1.457) | 1174 | (2.207) | 1.134" | (1.774)
i FDI 0.803 | (2.347) | 2.2157 | (2.423) | 1.926° | (1.656) | 0.018 (0.011)
A1 indus 0.146" (1.751) | =0.034 | (-0.276) | 0.096" | (2.328) | 0.284" | (2.294)
reven —0.158° | (-1.677) | 0.452 (0.760) | —-0.407" | (-2.473) | -0.597" | (-1.723)
econo 0.243 (0.070) | 0.297 (0.148) | -0.100 (-0.025)| 0.496™ | (2.249)
m| o ewir 4420 | (2.084) | -2.796 | (-0.253) | -1.201 (-0.056)| —-6.114™ |(-2.221)
#|  gover 5.370 (0.097) | 8.319™ | (2.343) |-21.815" | (-2.111)| =0.139 | (-0.008)
i FDI -23.295" | (-2.098) | -32.840"™ | (-2.224) | 16.605 (0.165)| 14.493" | (2.298)
B indus -1.768 | (-0.228) | -0.242 | (-0.098) | -1.114 (=0.111)| -0.953 | (-0.286)
reven L7177 | (2.075) | 4.523 (0.287) | -5.223" | (-2.176)| -5.934 | (-0.312)
econo 0.378" | (1.707) | 0.390" | (1.688) | 0.076" | (1.719) | 0.504 (0.247)
envir 45417 | (2.086) | -3.227 | (-0.282) | -1.219 | (-0.056) | -7.637° | (-1.769)
/E gover 6.381° | (1.815) | 6.564 (0.263) | =20.641° | (-2.102) |  0.995 (0.058)
j FDI -22.491 | (-0.093) | -30.626 | (-0.203) | 18.531" | (1.879) | 14.511* | (2.291)
s -1.622 | (-0.207) | -0.276 | (-0.108) | -1.018 | (-0.098) | -0.669 | (-0.196)
reven 1.560 (0.067) | 4.975 (0.306) | -5.630" | (-2.185) | -6.531° | (-1.735)

EHET AL, x s i D ETAE 10%.5% %M B EBRARKFTEE
FA R R ARYE MATLAB2017a E 4745 R4
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SR BRI 22 [ oy, 30— 2 R 25 DKL ZEH0 SDM #5587 32 ISR BDHLR, 75 it F

BRI
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PEATFEETY . A BB B AR VY A, VTR B 4R 2R T I O (9 BB BT BB sl g, 2k (4
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KRB 2 O R A S SRR, S (B AR IR A U3 H 5 mp iy st DX A% 58 Tl IR FE T R 1Y
BIHTHIR, 2 CEORBIHRCRART 3 F il DKARSE St i 7= Mk Sh BE FIE AR, 51 UL & 5 il )Y
ERFEGERIH AR, T HHIXAN, b e DX O30 T A 7 WS 2 T e R A e R
BE WA I A OEARY T HOAN R

B PRI (BUR SRR 7L R R G SR A K S VL P I Sk ( BOR BB RE ) 2
TH IR, SROEORAETT T A, QIR BRI BB I fi A7 7 AN 00 52 1, 7 28 50 2 T RS A2
MBI A BN WZBMKFE SR K 285 S, 3 9 2o (B R A 7 SR A% PR TR 11 I8 S A B 4 Jo e i
UG Xt Ao PR AR A SCARy A0 ) 426 O S5 ) LR AT 1 ol I JR 2 (A AR 5 476 30 19 58 5 il
A A H T Al S OB BTN R AR 5 422 1 B AR PR 455 — 2, B ARk LB R BB AN
RIHAT AT IR 2R O EORBIFT B, BEE VT2 T Sl T 7 Ml 45 #4203 1) v sy S, v REAE 2
TG ARsm ™ REZWR H T ), T4 (005 2% 7 BE AR LA, 78 IH ShREFE e R P AR 3R T Y e S
AR ER ORISR T R BIRTRE )

S = IREE R SMRTECTT LA R e Al Al B T X VLR B A T Ak (B AR BT RE
TR R RS B SOV, AR SRR AT A ZOR TS R T2 Bl iy Rl i A7 £ AR
FRINATIRGEBORA [51] , T S B A L S Al 15 ol LSl T e A%, S ) i SR i AR A, TR e iy
REABA MV 2 — I V)7 PR BOR T ) AR 3 T A6 7% | LA 0 i DX o oy SR T 28 Bl (A Ak
T K SRR B, BT AT KRB R AL, — E R AR IX S 4, BT (E] A1 38 4 i A 0 AT T A
WA, R 45 TS SO 15 Gl XE ST T+ 3 T 08 3R A 7 B R A Bl 7 b A sy i A, 000 ) 322 3
AR GE= e, LA 3 All 8 A B 1 T R, 30 il ol A = Ho R BB, X J i 3l i 4 (4
BT A T AR T3

LRSS EHE T EOR R

Ho— bt X s QPET o R A 8 . A AREER OEAR BT LA ES, Ml X 3kl 57 2 A B R
FIBEALSS , R SRR PR BT 28 (5 A2 77 R, PR EF 4 [ S (8 3 7 DR 3 5 v e 3t X TR 42 A
B RUH SRS, 3 AL G ML FE A, SEITAE G077 Ml 2 (0 e TR i 3 DX D] 240 2852 9 3 A €7 2%
Felv s A B EORBIHTEE ST o HESHEZ U TSN, O e A R Ak CEOR B A A A RIS i
RS T 103 3 T F B 9 B ARFE ™ 55 O Sk 3k M DX st 5 el X, Tl (B R R BT 40 A,
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T RLR A B AR S UL N TRek G EAR B SORFEAL R, JLfeax GATH BOR LS, ARE
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oMb, A DX 75 G i HER A oll B A, SR AR REAT B F B AR 2R GEOR U D7 56 1 — s A
WA 58 B B0E T4, S BRAR T 3R 358 o0 15 1 o i IX 4 (5 BOR B8 BE 0 XUk H A, i 4E—
PRIFEPUE W MR A Al bR W M DO PR A5 R — B Bs e AR b e A IR
Ty T RN PRI NG XA gl 1], B 1 4308 [ G IR I B4 45 TRA I 08 Aol e B8 28 R ik kTl
B BRI, 155 ek A BOR BIBTShRE
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A W] — Sk (O O B, SRR S sk (T4 R THE L BESR LRI BT RE 1, B AL
RER = RE , S5 2% CUBT Y™ RER DEOR B 3, LU 1Y RERR IR BT BE PRI 7l OB RE AR %
SEER O AR TSR AT, F AW A BRI PR A ] 28 R i S s A, 3 Ty A e A R
Pk R BRI | PRER LR (R M B RELR BRI ay o AU A B i b 45 AR 55 e il 75 . 3l
J&  HEzh Al R IS =7 SR A E AR 55 B, i i 15 BE PR PR B 55 28 7 5 38 b A ol 55 % X
et T REROA Ll AL
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Research on the cities’ green technology innovation efficiency and

its dynamic mechanism in the Yangtze River Economic Belt
HUANG Lei'""™, WU Chuanging™®
(1. a. College of Economics and Management, b. Economic Research Center, Southwest University,
Chongqing 400715, P. R. China;2. a. Center for Regional Economics, b. China Institute of Development
Strategy and Planning , Wuhan University, Wuhan 430072, P. R. China)

Abstract: This paper measures and analyzes the spatial pattern of green technology innovation efficiency of
110 cities of the Yangtze River Economic Belt in 2017 by using the EBM model. This paper further explores the
efficiency’ s internal driving mechanism with the spatial Durbin model. The results show several findings.
Firstly, the efficiency is ahead of the national average level, but there are significant differences between the
upper, middle and lower reaches. Secondly, economic development, government support and industrial
structure upgrading are the leading forces to directly enhance the green technology innovation capability of the
cities. Thirdly, environmental regulation, foreign investment, advanced industrial organization and enterprise
benefit have strong spatial spillover effect on the efficiency. To further enhance the green technology innovation
capability of cities in the Yangtze River Economic Belt, it is necessary to accelerate the process of regional
green innovation’ s coordinated development, increase government support for green innovation, optimize
environmental governance model, promote industrial structure’ s greenization and upgradation, and enhance the
initiative of enterprises’ green technology innovation.

Key words: green technology innovation; city efficiency; the Yangize River Economic Belt; dynamic

mechanism; spatial effect
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