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Fig. 1 Diagram of single center urban spatial layout
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Fig. 2 The spatial layout of urban sprawl in the Yangtze River Economic Belt
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Table 1 Descriptive statistics of variables (2002 ~2013)
A LR pURIIEIEN ¥IfE FrifE 2 I/IMAE R ME
Pgdp AR 1248 1.23 0.934 0. 005 6.85
Sprawl W AT 1248 2.83 1.67 0. 006 18.01
Size T R 1248 0.15 0.22 0.018 3.42
Indus TR 1248 36.05 6.79 20. 660 63.59
Gov BT 15 1248 0.08 0.04 0. 007 0.30
Fdi AL 1248 24.07 55. 14 0. 000 511.96
Hr NI G 1248 2.37 4.69 0. 000 48. 69

FE R T IRTIT E  5H ABE RDAT Sl i R 3 2013 4R AR SOt HU B 2013 4R

3 TERR

3.1 &AL
ARILHFFETRILA T 2002 4F ~2013 4F

104 A>3 4 DRI T 8 T 26 S R G A i e
A AR Z N G R BEAT IR TE. BEAT [l A E
JoR AT PEAT Hausman £ 56, 455 i 5 R 48 bl
WO IR, 4 AR S A (AR ] R[]
BRI AE i 22 [5G AR M T [E1A, 4553035 2 B«

F2 XEBHSERBEDRSER
Table 2 Full area static panel data regression results
B (1) (2) (3) 4) (5)
W R In Pgdp In Pgdp In Pgdp In Pgdp In Pgdp
HE FE FE FE FE FE
-0.182 " -0.225*** -0.231 """ -0.182 """ -0.093 """
In Sprawl
(-4.37) (-5.55) (-5.80) (-6.12) (-3.52)
) 0.150 0.405 " 0.387 ** 0.445 """ 0.311 """
In Size
(0.85) (2.35) (2.28) (3.45) (2.76)
~0.803°** ~0.740*** ~0.724°** —1.132° ~1.072°°*
(In Size)?
(-2.81) (=2.66) (=2.64) (-4.29) (-4.10)
1.535 """ 1.420 """ 0.621 """ 0.565 ***
In Indus
(8.97) (8.40) (4.85) (5.04)
-0.196 *** -0.121 *** -0.124***
In Gov
(-6.51) (-5.41) (-6.30)
0.421 *** 0.294 ***
In Fdi
(28.81) (19.94)
0.239 ***
In Hr
(17.76)
2.004 *** 7.722 % 6.810 """ 1.551** 1.649 ***
- (10.15) (11.60) (10.18) (2.94) (3.57)
N 1248 1248 1248 1 248 1 248
R? 0.112 0.170 0.200 0.540 0.647
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Table 3 Regional regression results of the Yangtze River Eonomic Belt
HiLIX. AR [
Al (1) (2) (3) (4) (5) (6)
it 77 RE RE RE RE RE RE
-0.141 " -0.114*"* -0.254 " -0.222""" -0.253 " -0.138""
In Sprawl
(-5.23) (-4.63) (-3.83) (-3.36) (-2.65) (-1.93)
-0.141 %" -0.114 "~ -0.056 3 -0.083 6 0. 641 0.117
In Size
(-5.23) (-4.63) (-0.21) (-0.35) (1.28) (0.27)
1.396 *** 1.259 *** -0.567 *** -0.511""" -1.967 *** -1.676 """
(In Size)?
(4.18) (4.17) (-4.50) (-4.17) (-13.11) (-11.72)
2.357 " 1.696 "~ 1.351 "~ 1.358 """ 1.452 " 1.068 ***
In Indus
(9.51) (7.10) (7.83) (8.69) (6.08) (5.10)
-0.181*"* -0.169 *** -0.098 *** -0.091 *** -0.116 *** -0.141 "
In Gov
(-4.39) (-4.53) (-3.61) (-3.72) (-2.79) (-3.88)
0.393 "~ 0.335 """ 0.541 """ 0.396 """ 0.238 """ 0.164 ***
In Fdi
(13.80) (12.50) (25.54) (17.10) (10.35) (7.58)
0.189 *** 0.200 *** 0.200 ***
In Hr
(7.87) (11.24) (8.48)
-7.664 """ -5.227*" 6.807 "~ 6.479 *** 5.595 " 4.770 "
_cons
(=7.55) (-5.40) (8.38) (8.81) (4.59) (4.53)
N 300 300 624 624 324 324
R? 0.815 0.850 0.659 0.721 0.554 0.662
x4 KIZFHEHFLEAZR
Table 4 Results for the Yangtze River Economic Belt by industry
A (1) (2) (3) 4)
W In Pgdp2 In Pgdp2 In Pgdp3 In Pgdp3
it FE FE FE FE
-0.046 " -0.048 " 0.082 """ 0.040 "
In Sprawl
(-2.50) (-2.61) (3.41) (1.97)
-0.178" 0.109 -0.135"" -0.116"
In Size
(-1.74) (1.22) (-2.04) (-1.77)
In Sise)? -0.099 6 *** -0.044 0" -0.059 *** -0.052 """
(In Stze) (-3.72) (-1.94) (-3.47) (-3.11)
-1.556 """ —1.542*"* 0.597 *** 0.611"""
In Indus
(-17.63) (-17.61) (9.12) (9.38)
-11.220""* -11.330""* -0.024"" -0.027""
In Gov
(-2.80) (-2.83) (-2.12) (-2.27)
0.086 "~ 0.109 **~ 0.103 *** 0.084 ***
In Fdi
(8.54) (9.44) (13.83) (9.88)
-0.041 """ 0.036 """
In Hr
(-3.90) (4.59)
7.999 *** 7.866 """ 2.658 """ 1.217***
—eon (22.03) (21.81) (34.04) (4.53)
N 1248 1248 1248 1 248
R? 0.319 0.328 0.224 0.241
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PATR PS5 TR A SO A 560 0 A T AR
PR 165G, %5 B BT S A R R A M A
AR RTINS , o2 ] J] 0 4l IX 28 B i 5 AR 7 K
SRR, DR, A EARGTIR T A S A
AR 23 A1 GO0 R SR R A L, e
FIAB T 2 8T 4 S 8 R R A, i — 2P T
TESRTT £ G X AR 77 2R ) 5 ).

i8] Geoda =3 [AIEUE 3 MK PEXT VT2 5
2002 4F ~ 2015 45 104 AT Y A= 7 FOR B0 HEA T
23 (8] [ AR , Moran” s 1 45 B 345 SR 4
FNEIUR:

5 KITEFEWBERE Moran’ s [ 5255
Table 5 Moran’ s [ index of city productivity in the Yangtze

River Economic Belt

Ay Moran’ s / Sd A

2002 0.524 "~ 0.067 7.948
2003 0.550 *** 0.067 8.377
2004 0.551 " 0.067 8.387
2005 0.543 *** 0.067 8.212
2006 0.549 =~ 0.067 8.337
2007 0.553 *** 0.067 8.389
2008 0.515 " 0.067 7.812
2009 0.486 """ 0.067 7.436
2010 0.489 **~ 0.068 7.277
2011 0.470 *** 0.068 7.010
2012 0.455 *** 0.068 6.786
2013 0.471 """ 0.067 7.123
2014 0.445 "~ 0.069 6.631
2015 0.465 "~ 0.069 6.929

AT LA HE,2002 4F ~ 2015 4F AL 48 55 IR
A3 Moran” s [ 48503978 1% K F 35N
1E,Z(d) G HEB R T I FE 1. 96, K 50 25 R 4%
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] b2 2 R O G R, AR AR IR T 2 7 3 2 LA
RO JR).

MIRBEUEAATT LU ), FEAHIR] Moran” s [
PR B H 2 BTG M a3, X i KT
PRI AR 7 AR AR S ) B 5 AU 7E A AR
9. HAKSE A&, 2002 4F ~ 2007 4F 0], 4 77 3%
Moran’s I 85042 b - HAE 2007 43k 31| % 5
{8, Ui B — B (8] YT 28 Bl 3T A ™ 38 23 ] 4R
SRV AT 58 I 7K B e = 7K OF 52007 4R ~ 2015
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FEAR LI AN 5 1A R 254 T Rk
JO7 R R /I, A0 B TIT E AE [0S FR B (4 X ) N
0. 154, EHAUM Hy 0. 178, W 8l {52 %5 1 Ky 0. 024,
E BN 13. 48 %, [v 2 ] 45 3 H A A%
Il 580y A, o 4 T RN 3K L . (AR TR R
S , ELESON AR HH ARONE Y e IR SR B0,
SISO A 5 B R PR R RO A5 A AR R R
N LAl S5 R 7 A A1, S A ) 587
FF5 A 2, 22 WY EE AR A il DX P 19 77 Ml 285 4 % A=
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Table 6 The regression results of spatial panel data
by PRAH &R A LTI B AL E
LN In Pgdp In Pgdp In Pgdp In Pgdp
FE FE FE FE
0.417 *** 0.461 *** 0.650 *** 0.603 ***
g (13.08) (15.21) (17.91) (15.91)
-0.242 """ -0.206 """ -0.157*** -0.154 """
In Sprawl
(-11.21) (-10.05) (-9.17) (-9.27)
. 1.257 " 0.865 "~ —-1.477*" -1.567*"*
In Size
(3.65) (2.66) (-5.42) (-5.90)
-1.967 *** -1.676*"* -0.567 *** -0.511 """
(In Size)?
(-13.11) (-11.72) (-4.50) (-4.17)
-0.011" -0.025 """ -0.010*" -0.009 **
In Indus
(-1.93) (-4.67) (-2.35) (-2.05)
-1.411 -1.217 -0.300 -0.126
In Gov
(-1.49) (-1.37) (-0.41) (-0.18)
. 0.011 **~ 0.009 **~ 0.008 *** 0.008 **~
In Fdi
(22.07) (21.73) (21.55) (21.33)
0.112*** 0.006
In Hr
(12.18) (0.82)
-0.011 -0.023 -0.132** -0.127 """
Wx In Sprawl
(-0.29) (-0.63) (-2.90) (-2.85)
.. -1.290 " -0.969 " -1.717 -2.599 **
Wx In Size
(-2.10) (-1.68) (-1.63) (-2.51)
0.369 0.275 -1.078 " -0.505
Wx (in Size)?
(1.27) (1.01) (-1.74) (-0.82)
0.043 "~ 0. 056 "~ 0.011 0. 009
Wx [n Indus
(5.24) (7.07) (1.01) (0.86)
-4.324"" -4.077*"* —-4.345"" -3.886""
Wx In Gov
(-2.72) (-2.73) (-2.58) (-2.38)
-0.002" -0.002 ** 0.009 *** 0.009 ***
Wx In Fdi
(-1.92) (-2.04) (6.36) (6.35)
-0.080 """ 0.108 **~
Wx In Hr
(-4.58) (4.59)
N 1248 1248 1248 1248
R? 0.588 0.645 0.755 0.724
T e BT RO Ay LT R IR )R 5 Wae Sy 4% il /A8 ik 14 25 )il /s 90
®7 ZTEEHMEMGITER
Table 7 Estimation results of space spillover effect
s IEE; 24 i HH RO
fem . ot " o " ot
By Z Gt A Z Gt B Z Geitit
In Sprawl -0.178 *** -9.66 -0.537*** -5.07 -0.715*** -6.24
In Size -1.957" -6.60 -8.491 "% -3.16 -10.45""" -3.67
(In Size)? —-0.588 *** -4.20 -1.983 -1.34 -2.572" -1.65
In Indus -0.008 " -1.78 0.008 0.32 0.001 0.01
In Gov -0.275 -0.39 -8.920"" -2.09 -9.195*" -2.02
In Fdi 0.010 "~ 23.80 0.033 """ 9.23 0.042 "~ 11.35
In Hr 0.019 ** 1.99 0.274 """ 4.21 0.293 *** 4.13
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UK I AR AS S A VL 22 5547 2002 4F ~ 2015
AR 104 Al Bes U A D AR b B T G AR
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4.2.2 R HH

M8 AL i F B R xSk o 2 A
Eiv N N RCWERSE S TN - B 1 S
(Sprawl#) B8 1% 7KV S 25 0 B, W R T Rif SCR
FHAT R 1 6 3 7 o6 SE K P 1 [T D 235 2R, LAt
R AT S K S RS T B A4
—H, W] LI AR Sl 25 3 o A g, AR e
T AT Sl T 2 A R 2 7 R4 B0 1] 52, B
Sl T XYL Pl A X B R L DY X
HE P AR A AT .
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Table 8 Regression results of robustness test

2021 4£ 3 A

9 (1) (2) (3) (4) (5)
W In Pgdp In Pgdp In Pgdp In Pgdp In Pgdp
it FE FE FE FE FE
-1.703 *** -1.635*"" -1.538*"* -0.836 """ -0.579 ***
In Sprawl#
(-7.80) (-7.45) (-7.09) (-4.87) (-3.79)
0.299 " 0.373** 0.357*" 0.0861 -0.001
In Size
(1.69) (2.08) (2.02) (0.62) (-0.01)
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Urban sprawl and productivity: Promotion or suppression? Analysis based
on night light data

LI Qiang', DING Chun-lin®* , SONG Guo-hao’

1. School of Economics, Anhui University of Finance and Economics, Bengbu 233030, China;
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Abstract; Is urban sprawl conducive to improving urban productivity? The paper explains theoretically the in-
trinsic mechanism of how urban sprawl affects productivity from urban scale and urban population density, and
then, based on the night light data of 104 cities in the Yangtze River Economic Belt from 2002 —2013, empir-
ically studies the productivity effects of urban sprawl. The main conclusions are as follows; 1) Urban sprawl
has a significant negative impact on the productivity of the Yangtze River Economic Belt, which means that ur-
ban sprawl and low-density expansion hinder the productivity of the Yangtze River Economic Belt. 2) The re-
gional study finds that urban sprawl has negative effects on urban productivity in eastern, central and western
regions, has the minimum impact on productivity in the east, and has a greater impact on productivity in the
central and western regions. 3) The research of the branch industry finds that urban sprawl reduces secondary
productivity while significantly increasing the productivity of the service sector. 4) The Durbin model with spa-
tial spillover effects tells that the direct and indirect effects of urban sprawl on productivity are significantly
negative,, and that the indirect effects are much greater than the direct, which means urban sprawl has signifi-
cant spatial spillover effects on the urban productivity of the Yangtze River Economic Belt.

Key words: urban sprawl; productivity; Yangize River Economic Belt; light data



