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Fig. 1 Spatial distribution characteristics of cities of different sizes in China in 2020
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Tab. 1 Distribution of medium-sized cities and above within the influence of the five national central cities in 2020

JeHl Jese I ifF PREN IS
AR TR T (1) 1 2 1 1 1
R TR (1) 3 2 5 0 2
DRI TR (1) 5 2 10 1 3
AL T A (1) 24 15 45 3 8
AR T A (1) 50 20 71 1 29
B 83 41 132 6 43
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Tab. 2 Independent variables
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PG S5 A8 (M)

T 01 5 7 U 4548 5 SO (MPX IM)
Mol A G E(Employment)
THKF-(Wage)
AR5 K- (Urban Amenity)
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Tab. 3 Statistical description
19804F Ml LB TN ARl ol B TRG B RGPl ol
ANEOREE A5 R B Wil Wi IR o Tl RS
GNP SENC ‘M il W EEGm)  EEGm) (%) (%)
HfE 229.54 20.72 1781593  28.87  388.06 32.74 198.27 100.33 40.58 49.76
bR 354.61 303 2262051 16.02  216.18 42.71 331.23 123.93 12.74 15.36
fwME 12.00 0.44 20.15 1.59 32.98 1.49 19.63 0.00 16.12 22.58
KM 3418 536.06 576545 146.30 1299.84  569.09 2741.12 911.22 66.66 79.65

Hr, PSSR A B LSS Pl A A Tl #E GDP R E L RSl (B =7=k) 5 H AR
Tl 555 b iy AR HEATINRE ,  Fir A BE 22 3R AE Tl sl 55 oMk A B REAE, i Tl 5 55
My BB I BE P B LU BIDE R, W= M S5 F i sh A s 7 o A2 s B i i 3
B RE S E LT - AT 5 )1 (MPCC) o R, WHFEEIE T A Wmixg
FEEMTT= A3t T (MPAC) o A5 B B A SR i T 32008 0 S e 1 G al T Xt 4
ST S, TR S A R ST 194 9 3 BV A — 2 SR AR rR O T X S s R T R 1 R
Wi o AR SCAF 4 Toannides S5 UM EE 55", 54 2w b0yl ) (MpCC) Ffi
AWHTIHE S (MPAC) W ARATT
MPCC}_,= POP! / distance!

X : - (3)
MPAC,_,= Y. POP//distance]

J=Lj#i
KA. MPCCE | Jgknly i Exst B A% O T K 7E -1 BHIR T 93 915 POPE | Ry t—1 1Y
WD TT kRN TR s distance! 3T i FAZCIRTT k ROBEES s MPAC,_, i Hothng
WX i 2R T T J1 5 POP) | o= 1 s S BRk Ti 7 4/ A) LA 3 T 7 80 1T A
distance] YT i R j BB RS
5 R GONER =R GO0 B BRI RS MOl A BB, 5 A4 2
T O T IR 5L AL A BUOBARER AE 100 J7 LB, 55 — 20Ok 50 J1~100 75, 55
ZIRYCR 20 J1~50 T N S . B 2P IR AR . PELE . B, AL,
PEBH . BUER . TR . PAZRIESE IOk, 2 RGO R R ST, AW
I EE — RS = R A AR Ak
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R TR YERT BE AR N AE MR R, BIRIETA [ AR EER A S — AR R, [FIRER A
selection ratio Xt I AR - BEA TR0, 45 92 B selection ratio I{HII KT 1, BB MW FE
A Y selection ratio FUE R T 1 B, BRI SRIABIRLL AR it e 28 & A0 P BETEAR /N, el &k
99 B 45 SR AR A s T 38 FH T 1 e A5 A A

THEBIR SR W oR, Tolk 7 b5 eIk i 01 028 Lo aE, mik sl b
53l i T S 00 A8 I R A, e B 5 A T A 38 T T R B T ) e AR
N, PESEE RT3, RS S5 A T AT st RONE AN TRl
TR [HEF, R4MES B, Joigte Tolk b ik 2 RS 5 Fepg — kI hfn, H
Yy W AR S, FE O L S R R IR T R R R s 2 EUE CU” AR
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Tab. 4 Regression results (manufacturing and mining)

[i5] 7 25V (FE) KA (RE)

R R 2 3 i 1 T2 3
1980 4 A FITHUAR 0.2767" 0.2799" 0.2742""
(Pop 1980) (0.000) (0.000) (0.000)
TR T T -0.0163 -0.0416 -0.0538 0.0704™ -0.0058 -0.0136
(MPAC) 0.511) (0.197) (0.115) (0.001) (0.824) (0.598)
IR T A ) 0.2065 0.0130 0.5872"" -0.1643
(MPCC) (0.221) (0.958) (0.000) (0.498)
Tl 24347 2.3598° 1.8534 4.0999™  3.8838™"  2.7550™
(UM, (0.017) (0.021) (0.099) (0.000) (0.000) (0.010)
Tl ek -0.0479™  -0.0484™"  -0.0452"" -0.0519™  -0.0533""  -0.0462""
(UM, (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
T 5 Tl i He A I 0.0099° 0.0246™
(MPXIM, ) (0.028) (0.000)
Eall S =7 e SN A e ER -0.0558"  -0.0553"  -0.0545" -0.0120 -0.0083 -0.0040
(Distance 2™ RC) 0.011) 0.012) (0.013) (0.346) (0.511) (0.745)
B = 2 GO -0.0744"  -0.0735"  -0.0739° -0.0494 -0.0401 -0.0340
(Distance 3* RC) (0.032) (0.034) (0.033) 0.076) (0.148) (0.218)
Mok A 5 0.0814 0.0608 0.0909 0.3765" 0.3204" 0.4330™
(Employment) (0.473) (0.596) (0.441) (0.001) (0.006) (0.000)
THIKF 0.0004" 0.0005™ 0.0005™ 0.0002 0.0003 0.0003
(Wage) (0.006) (0.004) (0.004) 0.151) (0.056) (0.057)
TiNEHE -0.6359""  -0.6372""  -0.6355"" -0.4259"  -0.4410"  -0.4249"
(# of Doctors per 10000 Population)  (0.001) (0.001) (0.001) 0.019) (0.015) (0.019)
R 0.1152 0.1203 0.1305 0.3570 0.3740 0.3793
FEA R 2695 2695 2695 2695 2695 2695
F/Wald Test 17.17 15.43 14.01 634.98 673.67 714.17

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

e SN A pIHE; p<0.05," p<0.01,” p<0.001,

BEAE. BUATRUE. 0S5 M SO 55 M 7 Ho st 7 T 3 A 9 A
B

SEATSAI I 2 [R50 LR X8 PSR LA E A BT, LAk 4
P 1 LB B A R L 2R R AE R I DR (MPCC)
o, BFATSRIT A R N5 ) (MPAC) SARSMIEAR %, LA A RIS Lk i
BRI, 5 SRFA S 0TS0y S T 5 B B0 82 g
E BRI R 5 LR X T R 0 A 188 K AT IE R B0, {1 5
LSRN, SCHLIFAT SR 8 0 TR S T REAS = RIS B T,
1B Tl 5 R AL A A UIUR D SR E R R PR, %
RS TT) TE VB0, AR LK 1 oL 5 R i Tl 2
PR,

WS, 198O (A FIALBE Y- TV S S TE R I8 s =
FYPORTTRBSI Y 01, SRR BN 1980 4FAY AT RBLRES— 18
SUIIRTIT )8 1A P RVEISETRERE IR 0 AT K AT L EE R s ki 4
TR, AR TR IR =S50 DR 6, VI
B DI FPL STTRIE | SRR TR T AT BB BRI 4 Ml A 5kt
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Tab. 5 Regression results (service sector)

FE XN (FE) REAILZL N (RE)

(Ei)| T 2 I 3 A | AL 2 AL 3
1980 4 A\ 171 HUAR 02742 0.2760"  0.2693""
(Pop 1980) (0.000) (0.000) (0.000)
AT -0.0482  -0.0811"  -0.0984 0.0519" -0.0374 -0.0386
(MPAC) (0.080) (0.023) (0.007) (0.028) (0.201) (0.183)
HRUIRTE T T8 0.246 1.6532° 0.6194™ 25873
(MPCC) (0.148) (0.013) 0.000) 0.000)
JB55 Ml 5 72876 7.5254  6.9504™° 632177 7.01607  6.2005
(M) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
JB55 M i b vk I -0.0563""  -0.0571""  -0.0486"" -0.0595"  -0.0623""  -0.0492""
(IM?) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
T 15 g5l 5 L 3E -0.0179" -0.0304™
(MPxIM,) (0.029) (0.000)
S5 RGP T B -0.0533"  -0.0529"  -0.0505" -0.0128 -0.0097 -0.0024
(Distance 2" RC) (0.015) (0.016) (0.021) (0.313) (0.441) (0.848)
S5 =R PR B -0.0684"  -0.0674"  -0.0684" -0.0497 -0.0419 -0.0308
(Distance 3" RC) (0.048) (0.051) (0.048) (0.075) (0.130) (0.263)
PN NS 0.1525 0.13332 0.1954 0.4076" 0.3662" 0.5229"
(Employment) (0.183) (0.248) (0.100) (0.000) (0.002) (0.000)
T KT 0.0004" 0.0004" 0.0004" 0.0003 0.0004" 0.0003'
(Wage) (0.009) (0.007) (0.009) (0.065) (0.027) (0.030)
PN -0.5836"  -0.5829"  -0.5877" -0.3910°  -0.3393°  -0.3883"
(# of Doctors per 10,000 Population)  (0.002) (0.002) (0.002) (0.031) (0.027) (0.031)
R 0.1264 0.1348 0.1595 0.3602 0.3779 0.3881
FEA 2695 2695 2695 2695 2695 2695
F/Wald Test 18.82 16.97 15.77 649.03 695.04 746.91

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

e SN HNpIHE; p<0.05,"p<0.01," p<0.001,

Ty N R BA E R, X—E R U2 it 5 A 3 Tk i A b it
AWA E R,

S 1125 5 00 S AR R AE A JLIR 55 K T NI AR R, AR o B 3 g, B
ONFERRSS KO B3k T, BT N D G . X e RE S R P TR O, Ak
R 55 9 U5 PR T A ST P A T B S S v AT, T ) 8 P A S A T B S R A {1
BN AR, Rl A JEARSS SRR AR Hh B Rt N T3t S eI

=R T X o k129 V= By el | 4 ol | 45 1 b | A el = o 12312 (LT 1]
R 5D U4 T o Sk BH A 72 b 255 g Y 0 o) X s T A SR Ak s i, g —2B 000 T e
BT Tl 55 18 55 M i) B 45 56 2 0k TR T N TR R . DL ERIFSE BB Tl AR S5l
7 H 5 T AN ISR R AR R, BRI TR Tl 5 55k =2 e 5 3 A
FRIBE AR R . TV 5 AR5 22 HE B R ITUFD = kI 4E SRk A, O3k Y
Tk 5 i3 b 22 AR s N R AR ORI OC R, B U RICR (R
6) o SEIT S ARG A S e I [ N T A, PR AR [ e R 25 SR, B R PO kT
T 1 B (E 32.74 17155, Tl FLak 2RSSk 92.04% 0}, BTV 555 2 e
H147.93:52.07 2247, IO X T & R AR AR K
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Tab. 6 Regression results (industrial structure)

TE RN (FE) P (RE)
g iR 2 (s I 2
1980 4% A FIHLAR 0.2662"" 0.2659™
(Pop 1980) (0.000) (0.000)
AR ) -0.0840° -0.0826" 0.0378 0.0380
(MPAC) 0.017) (0.020) (0.164) (0.165)
IR T AT ) -0.3508 -0.2417 -0.4579 -0.5130
(MPCC) (0.128) (0.475) (0.023) (0.105)
Tolb/AR55 -0.4406™ -0.4394"" -0.2966"" -0.2957"
(IM) (0.000) (0.000) (0.000) (0.000)
Tk /MRS 5 i 58 U3 0.01380"" 0.0100 0.0256™ 0.0276"
(IMxMPCC) (0.001) (0.288) (0.000) (0.004)
Clb/ MRS M ) RIS T J128 X -0.00006™ -0.00002 -0.00005™" -0.00001
(UMY*MPCC) (0.000) (0.788) (0.000) (0.237)
b/ 55 Ml 1) = RIS T s 28 XA -0.0000001 -0.00000001
(IMy*MPCC) (0.659 (0.830)
£t =7 NN AR -0.0507" -0.0506" -0.0052 -0.0051
(Distance 2™ RC) 0.019) 0.019) (0.676) (0.680)
B = 2O -0.0698" -0.0696" -0.0353 -0.0352
(Distance 3" RC) (0.041) (0.042) (0.197) (0.198)
PNIINEAS 0.1747 0.1710 0.5427" 0.5483""
(Employment) (0.132) (0.141) (0.000) (0.000)
TR 0.0005™" 0.0005™ 0.0003" 0.0003"
(Wage) (0.001) (0.001) (0.044) (0.045)
P NLER -0.6217" -0.6223" -0.4300° -0.4274"
(# of Doctors per 10,000 Population) (0.001) (0.001) (0.017) (0.018)
R 0.1422 0.1415 0.3857 0.3861
FEA R 2695 2695 2695 2695
F/Wald Test 18.40 16.74 777.06 782.77
0.000 0.000 0.000 0.000

e SN HNpIHE; p<0.05," p<0.01," p<0.001,

3.2 Fbm e X F A ET A OB KEER TR SIE

SEUEAFFFE A 25 S WY LA 32 Ml A = 9 Tl 28 35 R A 1 5 o X R S 388 T i £
RONL, BETARRE TR 3TN g, T AR A5 M DU ARG T Sl T AR 1 AR, AT
BELAT: ) T3 Ty N I B o e ol AR 55 b xok T J s 3 N ™ AR 58 4 B AR I
FOR P L 97 22 el dfy, E™ WSS Re sl B IE R St is i siAs,
AR B i) P O3l T BT DX B b T 3 L T DIl A = R 2, i rp Ol
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Fig. 2 The influence of the industrial mix of core cities on the evolution of the regional urban system

2, HOITT SN TR N R3E, [RIIRE G DXk T A
WAL S B R XA AR F 2N . IR FE TolbAb 2y, DKk rb Ok lk iz 25
o) 3 0 1 o i e 95 M BB, R AR A I 0 R T R 2 249 25 L s i Al 5l R 0 Y
TS R e A s, FEBA SN BTSRRIk i A 2% 5 mT R ri) LA
RIS RSk T g AR ARAC A4 7 ) AL

ATAFAHTHE N 1A F 6 DX R 2R R (AOR  S  B A e e, BB N 1 22 1)
BRI (7)o TPRRE DI T4 28 HoBirsg N 1 A 8 2R 500 T 2 rp LT 7 M 45
FEATGEE o, A RT3 8 R8T T m — 3 P O3 19 iR 55l AE GDP A
F9 T EERRIEARSCOG AR, 10 Tl o5 UM BRI SG (B 3) o DI A I S I s A

RT 1980—2020 FZ S ERFH O HITH EZWHENEA QRS BIEE #EE

Tab. 7 Gini coefficient measures of population growth in major cities affected by five central cities from 1980 to 2020

1980—1985 1985—1990 1990—1995 1995—2000 2000—2005 2005—2010 2010—2015 2015—2020

dtnt 0.5225 0.5470 0.5056 0.4901 0.5842 0.6177 0.6351 0.5911
T 0.4998 0.6113 0.6407 0.6726 0.6444 0.6518 0.6144 0.6431
L 0.5122 0.5299 0.4390 0.4834 0.5408 0.5627 0.5680 0.5318
K 0.5687 0.6084 0.5916 0.5747 0.4770 0.4818 0.4832 0.4854

HR 0.5586 0.5195 0.5747 0.5626 0.5985 0.6025 0.6074 0.5914
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Fig. 3 Correlation analysis of the Gini coefficient of t population growth and the proportion of service in the central city
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The influence of the industrial structure of central cities
on surrounding cities and regional urban systems

LI Jiaming', SUN Donggqi', JIANG Yanpeng’
(1. Key Laboratory of Regional Sustainable Development Modeling, Institute of Geographic Sciences and
Natural Resources Research, CAS, Beijing 100101, China; 2. School of Urban and Regional Science,
East China Normal University, Shanghai 200062, China)

Abstract: The study of the new economic geography has paid attention to the polarization and
balanced development of urban systems. In reality, however, transport accessibility is subject to
great uncertainty in explaining the polarization and balance of the urban system. In fact, the
polarization or equilibrium of the regional urban system is not only unique in China, but also a
general phenomenon in countries with different development outcomes, political systems and
degrees of marketization. From the perspective of industrial heterogeneity, this study
empirically analyzes the process and mechanism of the industrial structure of regional central
cities on the population growth of neighboring cities in China from 1980 to 2020, and examines
the influence of industrial structure on the polarization and equilibrium development of the
regional urban system. The results show that, firstly, the manufacturing sector strengthens the
spillover effect from the core city and promotes the population growth in neighboring cities,
while the service sector weakens the spillover effect and hinders the growth in neighboring
cities. Secondly, the manufacturing- oriented cities have relatively small city scale, while the
service- oriented cities are relatively large. Therefore, the driving effect of manufacturing-
oriented central cities on the neighboring cities is larger, which tends to produce a relatively
balanced regional city system. Correspondently, the spillover effect of service-oriented central
cities on the neighboring cities is smaller, which tends to form a relatively polarized regional
city system. Finally, as the share of services in the industrial structure of central cities continues
to rise, China's urban system may become more polarized rather than balanced. Certainly, the
higher the proportion of manufacturing in the central city, the more balanced the regional urban
system is. In fact, the empirical results show that the industrial structure and the spillover effect
of the core city have an inverted U-shaped relationship, i.e. a high proportion of manufacturing
or services weakens the driving effect of the core city on surrounding cities. The reasons for
this vary. The high proportion of manufacturing and the small size of the central city have a
limited spillover effect on the neighboring cities and therefore can hardly drive their growth;
while the high proportion of service industry and the negative effect of the service industry on
the spillover effect lead to the slow development of the neighboring small-and-medium-sized
cities. It is worth noting that because of the significant spatial impact of industry on the urban
system, the future regional urbanization strategy should be coordinated with the industrial
strategy. More importantly, with the gradual liberalization of the household registration system,
industry selection can become an effective policy option for macro- control of the regional
urban system.

Keywords: industrial structure; urban population growth; polarization and equilibrium;
regional urban system



