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N R R AR R R, PRI Tobit [A AR B VT2 50 4 e |
AR i B IRARCR S PR SRS i DR R AT A0 M, TR AT MNUA 2, O PRAIE R A AR L 55
577 22X THEE R AR, X YT GDP FE A Aot EO A Al 3L 1] Pof Xof 25 A6 B Y A 7 e e
K6, 4545 R A B 173 3 Ty 22 B IK D A8 56, VIF B{E/ N T 4, 42488 VIF ¥ A KT 5, BBt
AT Tobit FALIMAT . KT Tobit [MIUARERIFN A& TR , A7 LU WAL

EFF; =a, +a,InPGDP; +a,ST; +a,FI; +a,GO; +a;,OP; +a InIN; +X; (3)

ENEFF; =B, +B,InPGDP; +B,ST. +B,FI. +B,GO; +B,0P; +B,InIN; + & (4)

3 (3) FIX (4) H: EFF ENEFF 7351 S 5 28 19 [y B DEA 558000 53045 21 A4 357 98 R80C3R A ER G
ORI BEAE 50 LD 0 FREN 5 o) T B NHEBIN, -0 T B, B, T8 AL SEL
Xl & iRIET.

I Statal6. O FRPFHEATRERLRIA (3R 1) A 25 B H B RS IR R 48R 5 K38 ( Wald chi®) &= P
B (Prob>chi®) AR E ( Log likeihood ) P I, F&F KT 2 Ty a3k S H I ek T AR A 1Y
OISl RiUY =N NI ST

®1 KIZFHEETRENRSRRELEERETLER

L Wi T =1
¥
EFF ENEFF EFF ENEFF EFF ENEFF EFF ENEFF
IWPCDP 0. 042 0.004 | —0.049 | 0.076" | 0.097 | 0.055* | 0.077"* | 0.053""
g (1.37) | (0.18) | (-2.46) | (5.08) | (8.74) | (2.41) | (8.11) | (4.58)
ST -0.390" | -0.066 | —0.322"" |-0.326"" | -0.667"" |-0.665"" | -0.504"" | -0.321""
(=3.65) | (-0.82) | (=4.42) | (=5.97) | (=10.68) | (=5.16) | (=11.76) | (=6.19)
Fl -0.051" | 0.019" 0.011 | 0.033™ | -0.001 | 0.032 |-0.020"" | 0.025""
(=4.72) | (2.37) | (0.99) | (3.78) | (=0.20) | (2.37) | (-4.34) | (4.31)
o -0.297"* | 0.020 | -1.174™* | 0.141" |-0.388"* | 0.018 [-0.370"" | 0.0932"
(-3.93) | (0.36) | (-10.68) | (1.72) | (-6.31) | (0.14) | (-8.69) | (1.81)
op -0.673 | —0.944 | -2.084"" | -0.597" | 0.283 0.305 | -0.680"" | -0.567 "
(-0.85) | (-1.59) | (=6.72) | (=2.57) | (1.46) | (0.76) | (-4.14) | (-2.85)
1IN 0.017** | =-0.004 | 0.040* | —-0.003 0. 001 -0.003 | 0.009" | —-0.004
(2.77) | (-0.87) | (6.53) | (-0.78) | (0.42) | (-0.59) | (3.67) | (-1.29)
cons 0.680"" | 0.579°" | 1.397™ | -0.018 | 0.271" | 0.330° | 0.398"" | 0.225""
’ (2.99) | (3.39) | (9.05) | (=0.16) | (3.24) | (1.91) | (5.53) | (2.58)
N 496 496 576 576 656 656 1728 1728
Wald chi®(6)| 61.18 14.36 192. 61 100.43 | 288.12 62.78 389.66 | 128.05
Prod>chi> | 0.0000 | 0.0259 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.000 0
Log likeihood | 219.329 | 360.536 | 433.501 | 600.899 | 556.534 | 81.078 |1084.787 | 757.215

VE L x|k B KT 10% 5% 1% KT ERE 2. TN A A,
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B, 7 ZE R AT IO Sl T BRI ORI R A A 2 ST AR, 7R A I ] YT
ST R LI b FET [ Tl AR T A% G ol i e PR AR g S BT Y 32 5 H Y
Mo, A IS A5 A AR R LS 22 0 S T RO R B AR R RERE TS T YRR IE
HAMXAGERGART ISR I MR K 7, 4 i i JE R LA A X B R A S T S B
E RN, SRR R R R B B A AN I, B i PRI AR T T 3 B b 2 S P T
TR T — 5 BTN, () BEAS BB AT AL S B0 6 JRy AR o B A v 5 BRI BOwS 1 3% i B2 1
Bl RES A TH AT T 5 BLST IR B, i B IR 0 BE G A, <6 il A Jo AR U BB A 0o B 05 5
HRFETHBON 83, SRl AT B T30 58 Al B B 3R AT R SRGE A7 B Tl S Bl e 7, e 2
2R A0 B RO A AR, AR AR T Al A 7 X IR Y TR ) 5 BURF W B 42 5 A s R AR,
S Tit B A A Al R S M DA R BRI B, AR S B T A i 5 7 b A A R
TE—EREIE L HEZh T XA ERCR 5T

OF XIS AN RSBl A 706 45 X BB PSR BRI AR B2 B A 3 S Bt PR 2R TE K -F
A8 i , 10T T 3 X BT G PR BT ACRA B T, T it DX BRI 80R B T 14 [R] e B A R
1117 HH B 5 I, R RE A D DR i e DX O SIS BB T g BRI 6, e — RE BRI AR T A B A A
fit o o AR R BRI FE AP T ) A 32 ORI, X 45 DX S T A A — R B B IRTARONE X
Xof b3 DX R BT RUAAN 35 MR PR L7 M i AR A i i, A4 B A T AR SR S5 7 N B 75 Gt Tl
PURLE /N, il R X 2% IX IR AR I S T B0 2. 3%, Rl IR i3 K sh 22 e e B 6 e,
HEp O RO St 1 B8 I8 T 29 BRI R BT ACUF B 77l 18 e | (H 465 & Jee v o IR A 30
(O SCHEAN KL, A 3 i X R e B A 0 3 R IO, b 9 e DX A 22 P 2 5 R 5 R M i (8 £ ol
MEGLR N2 BEAS B AE , 4 Fil A R S TS SRS AR i B2 G %, o B DXl R 7 A AN IS R
BURF IV B T ShATE X 5 PR AR T A7 A 35 ol 14 070 18 52 W) SR IS SBOR) £ ] 22 LA D7 s 5
], 75 55 Hh B B AN B A I R, S BORE ARSI e, LU I8 OGS 2% DX I PR 05 R0 R Y S 4
RN, 7 AR I M XA AR — 5 B SR AT, U T BSURT Xob B 358 DR B9 L H A A v i i X F) PR 858 4%
it A B AR . ANBEIL AR F i L DX A8 3R K 7 AR TR I 3 XA A1 BT AR
BN RS XIS AN K T it XK iy, DXIBE < 78 2 HOR IR Z R AL, VA Hh Bt
FIARIBAZ I B DX IR (A 52 i 50/ 5 v e i DX 1 R A B 1 8 L Tl Ao 3 =z B L)
KX AN AR B, BN RANGE A AT 1 SR ik . BHCBIBT RS — A feh b
et DA S T B IRBCR A ST, UL R R A RHR T 1 IR A 7 2 (EXE T 1l DX B PR AR
A AR R IR AUE R E 15 4E T, AT RE R S P2 A4S Wi DXCRHEOK SRR g (BB
JEIE BB ISAS O BB A A BEIR A BE A T, ST AN R T B AU PRACR G T, Rl RLB A
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3. AP RIRR A A 26

A b3 AT R BE A AE — i A8 PN AR P Rt G o 2 ] AR A R 5 A R o ) B PRLR Ok
NG K K- (0 5 i 24 Rl T SRR (E I T B R AR B B T S 2 S ad S e i 2 5 6 T
KRR T K i R AL B i — ST AT PO A PR AGE 38 (T SC 2 BT RE T it i I S0 A L i Ak AS A8
e AL B ) | RERSAE — R R Lk 0 PR I fi) PR 3 IR PN AR PR IR, 45 2R (3R 2) /R BR /DA R
TSRO R B 45 2R A5 iSO — B, BT SC T A 25 28 S A R TR

R2 AEMKRBER

X g T A3,
il a
EFF ENEFF EFF ENEFF EFF ENEFF EFF ENEFF
IWPCDP 0. 048 -0.001 | -0.029 | 0.089** | 0.090™ | 0.055" | 0.077** | 0.054"
(1.52) | (=0.07) | (=1.35) | (5.61) | (7.82) | (2.23) | (7.81) | (4.43)
- -0.398™ | -0.016 |-0.344"" | -0.363"" | =0.675"" |=0.703" | -0.497" |-0.324"
: (-3.60) | (=0.20) | (-4.46) | (-6.25) | (-10.68) | (-5.16) | (-11.35) | (-6.00)
- -0.056™ | 0.021° | 0.006 | 0.035" | -0.000 | 0.034" |-0.024"" | 0.025"
(=5.07) | (2.62) | (0.49) | (3.76) | (=0.05) | (2.42) | (-4.94) | (4.18)
o -0.240™ | 0.025 |-0.962"" | 0.227* |-0.378"" | 0.027 [-0.308" | 0.106"
(-3.13) | (0.46) | (-8.16) | (2.56) | (-6.12) | (0.21) | (-7.09) | (1.97)
op -0.919 | -0.919 | -2.073"" |-0.662"" | 0.314 0.394 | -0.746"" | -0.564 "
(-1.13) | (-1.59) | (=6.39) | (=2.71) | (1.61) | (0.94) | (-4.46) | (-2.73)
TIN 0.023" | -0.002 | 0.041™ | -0.005 | 0.007 | -0.001 | 0.015" | -0.002
(3.68) | (-0.39) | (6.45) | (-1.05) | (2.40) | (-0.17) | (5.80) | (-0.65)
cons 0.591" | 0.588™" | 1.173™ | -0.120 | 0.295™ | 0.327° | 0.355"" | 0.205"
ons (2.55) | (3.57) | (7.25) | (=0.99) | (3.45) | (1.77) | (4.80) | (2.24)
N 465 465 540 540 615 615 1620 1620
Wald chi’(6)| 58.51 13.35 161.12 | 104.45 | 291.83 64.32 | 377.70 | 127.28
Prod>chi® | 0.0000 | 0.0378 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.000 0
Log likeihood | 212.684 | 371.489 | 400.851 | 554.201 | 533.116 | 61.317 |1034.278 | 692.332

ELow e wer R R TE 10% 5% 1% KT ERE 2. T RA AL,

83 BUA BFIETE 2 LR S8 AR ) SRR AR () R4 R 45 B AT S i TR 3R 434, Sl B R A R 46
R, BB R AR s B i A 25 RCF (econo ) FIAE SRR (ecolo ) HEAT HHr 015 LIS UE [ A 43 Mt
(R A | IR 25 SR RE L BRSO S PR ASCR 1 [l A 45 R A, DU B3R o A i P3R4
(3% 3) R FERILATT 2l B Rl AR b P R0CR SRR AR — S AR SRR
U BE A% 30 3ok XoF B PR AR AN PRI (8] U5 235 SR 00 28 I A0y R AT A R, ELRHERR s AR A0 B3 45 2R
PABEIRAA N 5 BOME S Wl T PRARE R0 1 P R B S AR AE , ik — 2D ik T 4T IR REGE - RAR” %)
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AR BERICRAE G A B0 B
#3 BEEREER

L i Ti# AR
2
econo ecolo econo ecolo econo ecolo econo ecolo
1nPGDP 0. 033 0.029 -0.053™ -0. 031 0.105™ | 0.096™ | 0.078™ | 0.079™
(1.14) (1.01) (-2.65) | (-1.53) (9.45) (8.24) (8.39) (8.46)
ST -0.379™ | -0.476™" | =0.283 ™ | -0.456"" | =0.637"" | -0.726™" | -0.489 " | -0.591 "
(-3.70) | (-4.79) | (-3.87) | (-6.26) | (-10.19) | (-11.10) | (-11.63) | (—-14.02)
FI -0.051™" | -0.040™" 0.011 0.013 -0. 006 -0.005 |-0.021"" |-0.017"
(-4.90) | (-3.95) (0.96) (1.09) (=0.99) | (=0.75) | (-4.64) | (-3.68)
GO -0.273™ | -0.238"" | =1.123™ | -1.016"" | -0.385™" | -0.454"" |-0.358"" | -0.321""
(=3.76) | (-3.38) | (-10.16) | (=9.25) | (-6.26) | (=7.06) | (-8.57) | (-=7.65)
opP -0.274 -1.223" | -1.687™" |-1.743"" 0.276 0.304 -0.438"" | -0.627™
(-0.36) | (-1.67) | (-5.41) | (-5.62) (1.43) (1.50) (-2.72) | (-3.88)
InIN 0.021™ | 0.015™ | 0.041™ | 0.039™ 0.002 0.003 0.011™ | 0.008 "™
(3.54) (2.71) (6.73) (6.39) (0.67) (0.83) (4.59) (3.32)
cons 0.697™ | 0.816™ 1.371™ 1.248™ 0.175™ 0.318™ | 0.345™ | 0.408
e (3.20) (3.86) (8.85) (8.10) (2.09) (3.63) (4.90) (5.77)
N 496 496 576 576 656 656 1728 1728
Wald chi*(6) 63.61 53.94 168.73 189.98 302. 86 285.69 431.73 393.72
Prod>chi® 0.000 0 0.0259 0.000 0 0. 000 0 0.000 0 0.000 0 0.000 0 0.000 0
Log likeihood | 239.996 254. 431 430. 884 433.996 556. 482 525.962 |1119.052 |1 113.809

VE L ok ke B R TR 10% 5% 1% KT ERF 2. 5 A A 1A,
N AS) SRR

(—)&it

AR SCHETAE G AR EE Super-EBM A543 7114 2003—2018 4K T4 5y il 4 55 5 A kR
BEAT oM, BE S T R 25 9 [ Be DEA BRI 1 3l B I 55 PR AR, JF DA RTS8 1 R0
TR RO ARSI A -, EER BT 458,

B RILAUT 2 o e X T 25 5 AR BRCRACE 2R 5 A« U B AR fk
BB, TS EE BRSO BT B, B 2255 5 A AR A B R XU )
s ShfaH, T e X 25 5 AR SRRt T b B IX | 2 6] B RCR A A e B i B 2R
RAONE RGN 2, PRI ) RO VL8 s T A RGP 7 A — S il XA ]
b DX BT R LM AN ], %of 3t b DR R K-S M ARy 2 R A A 2SR OK P
TR, T ek X A SRR AP B2 B AR

O BRSO ARE 5 2 BFBOR AT | PR B 2803 ) 3 B A A S0 1 ss iple 3 e —2 0 1 %
RIS, WIRRCRE I REUBAE KRB EA—TBE— LA i = BB e BB 22
SN 5 L TR AR BIR]), SR 2 S B, TR X BN ORI S RUERY
DX ] 22 S K, AR 22 S SRR Sy A AR B B O XN 22 57

5= NERSh K -, SRR PR AR 52 AR TR 3R (0 R Bl A% AA TR R 22 5, 0% R e PR
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Spatial pattern and influencing factors of urban input—output

efficiency in the Yangtze River Economic Belt
ZHONG Yexi,LYU Keke
(School of Geography and Environment , Institute of Regional Development ,
Jiangxi Normal University , Nanchang 330022, P. R. China)

Abstract: Scientific evaluation of the input—output efficiency of economic activities is of great significance
for promoting the balanced development of regional economic construction and ecological civilization. Based on
the input—output analysis framework, this paper takes 108 prefecture-level and above cities in the Yangtze
River Economic Belt from 2003 to 2018 as the research objects, uses Super-EBM model to measure their
economic and ecological efficiency, uses kernel density estimation to analyze their spatial and temporal
patterns, and uses the network two-stage model to measure their resource and environmental efficiency. The
Dagum Gini coefficient is used to further investigate the regional differences and their sources. Finally, the
panel Tobit model is used to empirically analyze the driving differences of influencing factors. The results show
that: 1) The economic and ecological efficiency of the Yangtze River Economic Belt both decreased first and
then increased, and the efficiency of the lower reaches, the middle reaches and the upper reaches of the
Yangtze River Economic Belt decreased significantly. The efficiency distribution has the characteristics of
“single peak” and “double peak” alternating changes, and the environmental pressure has different effects on
the urban input output efficiency. 2) Resource efficiency and economic efficiency are generally similar, while
environmental efficiency shows a trend of “long-term slight decline — short-term sharp rise”. The main source of
regional differences between resource and environmental efficiency is hypervariable density, followed by inter-
regional differences and intra-regional differences. 3) Economic development and the innovation ability of input
and output efficiency have a positive effect, industrial structure and opening to the outside world have
significant negative effects, financial development and fiscal expenditure efficiency have negative effects on
resources, the environmental efficiency is positively to the effect of various factors on the middle and lower
reaches of the driving effect of significant heterogeneity. On the basis of the research, the paper puts forward
measures to improve the regional input — output efficiency, such as establishing cooperation consensus,
promoting green transformation, implementing innovative development, expanding green finance, adjusting
government intervention, and regulating the introduction of foreign investment.
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