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Fig.2 The number and population size of physical urban area in China
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Table 2 The provincial population spatial structure and economic performance with the approach of panel fixed effect
(O] @ 3 “4) ©) (6
EERVAEE R SIS R HR AL SR SR LR I IL R IR R FETR AL
NEEHE Ay -0.013 0.068%** -0.101%** 0.001 0.062%#* -0.061%#*
(-0.489) (3.172) (-4.072) (0.037) (4.205) (-3.574)
N TS (1) —1117HE —1.108*** —1.145% % -0.692%** -0.675%** -0.682%**
(-42.269) (-42.638) (-38.881) (-17.741) (-17.826) (-17.367)
L HTH AR (In) 0.041 0.067** 0.060%** 0.054%** 0.078%** 0.065%*
(1.574) (2.525) (2.201) (2.975) (4.183) (3.471)
N1 5 BEAAF B (In) 0.234%%% 0.239%*% 0.242%+%*
(13.217) (13.790) (13.300)
NN I3 AAF B (In) 0.081%*** 0.085%** 0.082%+*
(3.013) (3.225) (3.101)
BURFFT5i(In) -0.134%%% —0.122%%% -0.147%*%
(-6.494) (-6.047) (-6.347)
S BT Ti(In) -0.005 -0.008%** -0.007*
(-1.358) (-2.195) (-1.724)
7k 45 6 (In) 0.049%** 0.043%%* 0.039%#*
(3.458) (3.113) (2.668)
TE P SE AR (In) 0.067*** 0.070%** 0.069%+*
(6.339) (6.795) (6.474)
b X ] 5 24 R kil kst il kst il 1l
P ][] 5 A 2 £l ) Eiatil Eetil Eiatil Eatil
F AR I A gl Pl Pl Pl Pl i
FEA 416 416 393 416 416 393
IR 0.986 0.987 0.986 0.994 0.994 0.994

VE: LT #8820 4R34 3R UM H AN SAAIR T, Paretod B #OE ik TH5, B3O MC6) BIFE A BAELHAL A A Jri >, TIH; 2.8 5 A .
IR 3.0 R F* 3 FRIRAE 1% 5% 10% AR F VKT TR, TH; 4.2 ANTCILI; R & V9. #0655 .

At 15 B Ik 22 PR SO T TR I BE PR AR b R A e 4
ST GO RASRFE 0 o
3.3 RAFEFR R
FRRBHEELE RS S HEXRE
P 5% 1D S5 1) TR R v 8 Ay T B P RN
1753 1] 25 F 0 48 5% G 3 () 2 e, A Sk — 2B A8
PR B B 7 — 3632 (TSLS) A2 7 GMM 2 5 357 %)
THRRATIER o 1K BRI IR N AR S 1A ]
FR) R 7, AR AR AL T T A
A b U LA B R AT N 12 8] 45 K 1) S 1) 8
M), A5 SIZAIE 25 S R S e N 1723 8] 25 R 6 42 5% Ok e
sz, {2 % T A ERERIEA R . Bk,
TSLS ) T B A% & R AR S BF 78 3 8 51 N 1) 7 A= 48

B, ARG ANH R A ) TR E.
GMM (1) T B A% & ) A& i oA 28 Ak 1), 5 T 22
5y GMM i &, T B AR & A A o A B A% = (1)
ZWraEAE. FEUWHE: O ACREH T %
4y GMM T E &R 4t GMM, £ 22 KAl R 4t
GMM MRt R 2 — R R TR NI K54
PEBNAFHI o FEASC R, X —FI Rl R 2K
LR KT 5 EURE TG OG, T & 4
R BIR ARSI AT, S8 ER
S HX 2 B K B 52 e 2R . @) AR ST
MR AN T RSN EHEMEET: —J7m
35 FEE 5 R s X AN T 28 5 44 3 R AR IR 7T
PR 7 T2 B A3 B 22 m e N T 23 TR 5440007, 36 3
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Table 3 Regression results based on TSLS and differential GMM
(O] @ 3 @ ©)) Q)
TSLS #5rGMM
HALEEFE U PAR UV E 1 USRS eti=E -3 LR R U BAS UV e SR ARt
A¥JGDPi# J5 B (In) - - - 0.187%#* 0.121%** 0.234%%*
(8.218) (6.883) (13.715)
N % (6] 454 (In) 0.263* 0.139%* -0.097%** 0.598** 0.586%** -0.059%*
(1.759) (2.168) (-2.905) (7.184) (11.215) (-2.106)
N HUA(In) -0.612%** -0.655%+* -0.687++* —0.244%%* —0.257##* -0.142%#*
(-9.378) (-15.803) (-17.894) (-4.783) (-6.970) (-5.384)
+-Hb T A (1n) 0.092%** 0.106%** 0.071%** 0.447%** 0.567*** 0.150%**
(3.009) (3.569) (3.777) (16.119) (15.986) (11.815)
AT 5E B AAF B (In) 0.236%** 0.245%%* 0.244%%* 0.462%+* 0.453 %% 0.600%**
(11.029) (13.560) (13.741) (11.236) (12.793) (24.952)
NN S7 8 AA7 i (In) 0.119%** 0.089%** 0.086%** 0.055 0.041 0.109%*
(3.060) (3.349) (3.310) (1.005) (0.916) (2.362)
BURF T Ti(In) -0.162%** -0.108*** -0.138*** -0.083** -0.059%* -0.029*
(-5.488) (-4.635) (-5.883) (-2.606) (-2.426) (-1.771)
AhBEFT5i(In) -0.019** -0.012%* -0.009%* 0.009 0.003 -0.022%**
(-2.101) (-2.480) (-2.060) (1.343) (0.590) (-3.976)
7Pl 544 (In) 0.016 0.035%* 0.036%* 0.181+%* 0.167+%* 0.174%%*
(0.657) (2.307) (2.433) (12.253) (20.587) (14.717)
TH B LAt (In) 0.081%** 0.074%** 0.069%** 0.225%%* 0.265%%* 0.064*%*
(5.405) (6.850) (6.602) (5.147) (7.532) (9.172)
b X [5] 5 R £l kil P - - -
I ] [ 5 R0 et ] et - - -
B [ gl el st - - -
BEAE 416 416 393 364 364 344
R 0.985 0.990 0.991 - - -
C-D Wald F 8.242 20.662 108.891 - - -
AR(1) - - - 0.372 0.848 0.001
AR(2) - - - 0.540 0.589 0.008
Hansen - - - 0.484 0.484 0.680

VE: 1 BRI (1D C-D Wald F A3 ISR T 250 (E 10, [RIUL A % 55 T 5 AR B s AR A IR B 5 AL T (LIML) 1 By B T
HAR g [R]F; 2. B (6) oyt GMMFER 2 T (1 [ AH A 56, MO B LB R R4 T3 22 A iss 3. S T MR I00s oK &5 PH . 6V &5 00405

f¥] C-D Wald F #5648 t G v B o DA 3 B S A
BE T TRAAEMRIERER. H—IrmfENA
SRR IR R, 1 2R 3P M DA AR SC T 9 ) L IS
8] B (22 G 7 AR AR, i T HACE
HA WA, £ R A B s 8t — 0 5] NG R
AR B 5 1 R AT A L, R A i I (8] A2 AL

TR, b I 5 SR R T R A o Hh 2 25 (]
e 3L 30 mx30 m DEM 7 i fE Al
RO, AL FE I 1 DR SR ) S AR B AR
SCHIRZ O S 1, BRI B rh 0 9N 1123 ) 45 4 R
TGN R . AL, N 112 8] 45 1 5 5
HL AR 1%, 28357 205 IR A 32 55 0.061% 1
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K 2] 0.097%~0.598%, X #B 7 B N 1125 &) 45 44 X
22U HIAE FAEAS A 28 e ) R SR PR A 28 A R T R
Al 7o Bz, {8 W BY B /s =332 (TSLS) Al
7247 GMM ¥ [ [8] U5 B R S, 48 380N 11 2 [ &5
PR SE R T 25 G, BN 1 25 8] 45 4 i 1a) B
HLLST A B CE & B ER . 5 2,
“BRAE 27 IR AR R RE SR M AR A TSN
BRI 22 A, N AR AR B 0 b i B AR AR 2 B
BEFIE R E, B R ERE TRl b i 3
SHAL, (HERAZ BRI TIRARIRAFAE -

4 B NOREESE LT

4.1 AR ORGSR AR
2 B 3 48 15 P AR TR & B I TJE, A4

AR N AT 70 1, 3k — D A U6 2 8] 45 1
X2 BRI RN A& 15 2 AN RN T R 1) 45 6
TS . IR b, EEARG2BEE N DN
@ ANSR H, PREAE B AR X RO B sk, 228
ANGFFAR T BE o5 98 32 5 b A T A 15 s B L
N2 (] G5 A A R AN R T 32 e DR S8, JF TiY)
oA 2R SUAR T BE SRR T AE N T RASAR X /0y
Ry sk, U576 A PSR R BT AL 3, i fi 2. o
O BN 11 25 () 465 4] B8 0] 28 3 450 298 38 4 23k £ 1
ToriE ] emE &R

U AR A P B0 ™ T £ Y B B e /s —feih AN 22
5 GMM 173 LR 56 N 111253 1) 25 W bt 22 5 43 1)
SO0 3 4 I, AR 21 N1 22 8] S5 4 1
FHOT R FE A, WAE TSLS [B1)3 4, A F s

R4 BADHBS KB RZR

Table 4 The regression results by different population size

F N R 0 A TSLS [l )3

0 @ (©) ) Q) (6)
EERVALE R A5 IR PR AL e R LR AL
K 7] PN 7N X 7N
-3.368 0.231%%* -0.530 0.130%** 0.175%* -0.163%++
AN ZREH ) (-1.083) (2.408) (-1.079) (2.820) (2.257) (-2.691)
Hofbz i A5t Fas il kil ) ) Fas il P
b X [8 58 R i Eetil] Etel ] Eiatiil kil
B ) ] 52 25 kil Eectil 2 il Ectiil sl il
AT ) A bl kil ) ) Fas il P
C-D Wald F 0.029 12.779 1.402 22.742 54.319 20.357
FEAR 208 208 208 208 208 185
R 0.304 0.990 0.980 0.993 0.995 0.991
e N FIRUSE 340 (1 2 7y GMM
0 @ (©) ) ®) (©6)
EERVALE R A% IR PR AL e R LR AL
K 7] PN 7N X 7N
-0.466%++ 0.262 —0.347%x 0.190%* 1.461%* -0.119
AN ZREH ) (-3.583) (1.651) (-2.586) (2.263) (2.190) (-0.581)
Hofbz i A5t Fas il kil ) ) Fas il )
ReAE 182 182 182 182 182 162
AR(1) 0.592 0.034 0.163 0.046 0.076 0.056
AR(2) 0.951 0.772 0.832 0.585 0.104 0.010
Hansen 0.471 0.343 0.354 0.341 0.800 0.823

T @ R FORAEAD KBS . A KGRI %8 N LSS A 8 /N FOR BRI 43, A DB T &8 A 1
FUR LA A bz B @ FoAt 2 ) A8 5 5 2R Pl AR B — B R PO VR 5 0l
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i /N R 48 47 Fe N 1 2 ) 45 A6 30 2 S 10, 20
GMM [l =, N VRS O A48 FEN 1172 [ 25 1)
R ER . B, 75N DA N
i B RO RN I 23 (1) 25 46 B A 1] REd R 2 55 B8
52 M, TEN DA R 28 03 i 5
ORI 25 8] 45 74 4 =) B8 A5 1T e FELS 28 5F S AU
Permre B, “HRAE 27 I B A AU AR XL/
Bhrs N DA KIS i, CEeRNEETFA
Mt —P AR, “mE =" AHEH.
4.2 ETHESAOBERHLHE T

R T2 N R 520, B A0 A
123 (8] AT &) A T 52 a1 48 38048 % 38038 1) R R A
AIRES AN T BT AL SR R B R . ERAE R
A ER AP SN LR T = A TR R C o b
AL B ERAZTE, 10w A 2 R B R
ANZGE B B AT AHE 44 38 b 1 I At 3 T A
PLZA T HRER—PERNOREERETN
BB 4G fm B O T3 m B A TR
BRI, BT CATIURA, oA 48 7T L R N R AR X
BN Gy R AL I T AR T RE AT Ak T AR R & UF
B BL. DRI AR 4 B8 A A 2 T, S0 3 A o7 3k
TP AL B ZR i B i AR RN 11 245 (] 485 ) 5 Wi 8 5%
SURHIHLE .

KSHR(D~D R TEHES N+
AN B 2 B 25t K R (R4 2 N GDPO I

[ o TR 0 U 25 SR o S B R A 1 BRI, 28 22 )= T
(T8 B AR N 7 BE A FR AR 43 ) 48 PN 3504 2 [
ER R BIAERE N ZHE ERRNE, 5
BIZ AT ENEE £ 5. STME ACRHE
2 NS R I 7 B3, HAMNEE 2+
MM RN B ESRAEE . s 2, B
A BRI KRIEAF T HA SEFRIRE,
FRTEN DR /N 048 oy A A8 an ks, B A T
BT S HNERAETI B . X—K
5 N 173 (8] A J&) ) S A R 48 384 B 4
R 2518 J7 1A A — 25, BT AR J7 T 45 6 i ok 22 A -
O BARESWH LN ERALTIEL, H
H vt 8 A i T4 AR T, @1 2000—2015
TR 2 P35 N3 GDP 7K ¥ (82 19070/ N\ )iz i 4
WK (41 579 6/, XA 51 5 A Dt
N 2230 X BN A5 S 2 5 SUsOR BT /& 2
(1. @ 48 237 ik mT Ag ol i A5 H 7 R B 1)
e A Sy B8 AR T R . I, AR SCAE
R SBEMDH~(OHHE— P UATEESTENTA
1\ GDP k% O R AR &, R0 23 A
FUBAE I VEF o 455 R B, BRI R348 /2 6
BB E, (B8 2 RN DU 27
N VN A8 B, IR 40T ) T 1 ) 5200 42 4 42
BFaUk . Z7AIX 2 HEE R, ARSI EBIRE &I
ARG OEEwENERNETI B, (H48 23

5 AOHBRE TMERNE & REREFR A 54T

Table 5 Mechanistic analysis of population size and land area on provincial capital and provincial economy

A NFHIGDP B AHIGDP
M @) 3) “ ) (©)
AREAR P N AR x )
B 2= NI (In) -0.972%*x* -0.786%** —1.035%#* 0.037 0.026 0.072*
(-29.049) (-15.424) (-16.988) (1.508) (1.099) (1.720)
A 4 L A (In) -0.028 -0.053%#* 0.039 -0.038** 0,094+ -0.008
(-1.371) (-2.804) (0.963) (-2.198) (-5.334) (-0.294)
b A & ] ] gl Eti] Pl Ja il
Hb X [F] 52 RN bt Eetii Etiil Etil 2l ]
P 1) [ 2 28R ] Et £l ] il il
FEAE 367 201 166 416 208 208
R’ 0.991 0.996 0.985 0.994 0.997 0.992

eI ONPNE Y i P NGRS R NI B o7 :<bu s RN BE R L =R S V- S Ny S Do P N K S 7 P NI R B/ o 1S R X N
RS T AL 3 @ HARFE AR 1 5 32 2 (4 i A8 B — B @BEAN(1)-(3 )% B F 48 2 J2 T 1) A8 B Dyl i 2 T AR 8, 508 ke B o [l it i

Gt %), A T I A MR
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5 Zig5kEwR

AR SCHET A BRON U ECHE T b 1) FH 20 180
TR T, HIEE T 2000—2015 4F A [E A
1) &5 R B4R i, AE 23 A A BN 10 23 () 45 g I 3
K Joy A it b, 32 P [ S AR R PR Y B s
TIRIERIZZ 5 GMM VAR T T N D S (Rl G R4S
3 22 55 SR AR RS M, B T 5 T K A [ AR 45 35
12 5, HE SR CROE G0 M o i
WAEMLHE . BFFRB: @© 2000—2015 4, 1 [E4
ST N DB 15 28 T RN o E 8
N 12 i) 25 ) () B [B) VAR B A%, A7 AE B
PR AR R B LT 5, R PG S X A N 3
(1) &35 P %o B Ao A, T R SV Y L X N 1
)45 Ry AR 2 Hp vtk . @ XEATE &0t
N VRS AR X 5 /N 44 s N 10 25 ] 25 g 1) B
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BB SO Hmit NERAZT B, &7 IE
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) 44 2 DLAIMR JHCAth K 3k T £ 58 DAS: & 48 B oo
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YT, 5 BT A O P AR ST IR B e 8
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Characteristics and Impact of Population Spatial Structure on Economic
Performance in China Based on Spatial Identification of Physical Cities

Sun Bindongl’za’ Zhang Zhifan]‘2’3, Li Wan"***

(1. The Center for Modern Chinese City Studies, East China Normal University, Shanghai 200062, China; 2. Research Center for
China Administrative Division, East China Normal University, Shanghai 200241, China; 3. Institute of Eco-Chongming,
Shanghai 202162, China; 4. Business School, Zhengzhou University, Zhengzhou 450001, Henan, China)

Abstract: Based on the global population data from LandScan and land use data released by the European
Space Agency, this paper identifies physical urban areas and extracts their populations. On this basis, we con-
structed a database of the population’s spatial structure of China’s provinces for 2000-2015 and analyzed the
spatial and temporal patterns of provincial population spatial structure. Further, this paper uses fixed panel, two-
stage least square method and difference GMM method to investigate the effect of population spatial structure
on provincial economic performance, and how this effect varies across different sizes. We also probe the under-
lying mechanisms from the perspective of the agglomeration (dis) economy of the provincial capital. The fol-
lowing findings were reached. First, during the period 2000-2015, the population size of all provincial capitals
in China has increased significantly. In terms of the spatial structure index, the temporal evolution of China’s
provincial population spatial structure is relatively modest, with a tendency towards monocentricity; in the
central and western regions, the provincial population spatial structure is relatively monocentric, while in the
eastern coastal regions the population spatial structure tends to be polycentric. Second, for all provinces, espe-
cially those with relatively small populations, a monocentric population spatial structure facilitates economic
efficiency throughout the province. Third, judging from the economic development of the provincial capital cit-
ies themselves, China’s capital cities have entered the stage of agglomeration diseconomy, while considering

the economic development of the whole province, the provincial capital cities have a clear boosting effect.

Key words: “Strong provincial capitals” strategy; population spatial structure; monocentricity of population

spatial structure; economic performance; provincial territory
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