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Spatiotemporal Differentiation and Influencing Factors of High-tech Enterprises
in New Towns: A Case Study of Shanghai's Five New Towns
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Abstract As one of the important innovation carriers of the city, high-tech enterprises are of great significance to the new town with development
opportunities. Taking five new towns in Shanghai as an example, this paper uses kernel density analysis, exploratory spatial data analysis
and multiple linear regression models to explore the temporal and spatial distribution characteristics and influencing factors of high-
tech enterprises in new towns around megacities, and comprehensively evaluates the growth environment of high-tech enterprises in
five new towns in Shanghai. The research shows that in terms of time sequence evolution, the development scale of new town high-
tech enterprises needs to be improved, the industrial structure is not mature, and there are phased differences in enterprise development
among new towns. In terms of spatial evolution, most new town high-tech enterprises have evolved from discrete distribution to "single
core and multi nodes - surrounding the periphery of the central urban area", with agglomeration trend and location selection preference
of adjacent to cross-regional traffic arteries and differences in spatial structure. In terms of influencing factors, enterprise agglomeration
and innovation environments such as universities, scientific research institutes and incubation space have a significant positive impact
on enterprise distribution. Built environmental factors such as road access and commercial services have a certain attraction to enterprise

distribution. Transportation hubs such as airports and high-speed railway stations have no significant effect on enterprise distribution.
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Fig.1 Spatial distribution of high-tech enterprises with
over 100 million registered capital in Shanghai
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Fig.2 Comparison of the number of new high-tech enterprises in Shanghai and the five new towns from 1990 to 2019
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Fig.4 Industrial structure distribution of high-tech enterprises in Shanghai new towns in 2019
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Fig.5 Kernal density analysis of high-tech enterprises within Shanghai in different years
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Tab.1 Result of general autocorrelation analysis of high-tech enterprises within Shanghai
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Fig.6 Kernal density analysis of high-tech enterprises within Shanghai new towns in different years
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Tab.2 Variables and definitions
iR mER Ll EBEK =X
FATE aFEAELHE v, hte_19 Z£2019F 108 AR BINMERM S HF R AR L 2 /4
JR— X, university SE R ERHREET /D
X incubator  FEIAE RIS AREIZS B BT AR E)/min
X3 airport BRI BT 7 S FReRT[E]/min
ZIBX AL X rail FRIT SR B T & AT [El/min
Xs center E| BT X AIRATE & AT E/min
Xg expressway EER AR EE A O BB E/min
Xz road BFEHABSCERNERKE/M
Xg subway B BRI HhERIA P 75 S AR RY 18] /min
BXE Xe bus INZTE AN A
ERRIAE X, house_price SEHEM/ (Gt/m?)
Xu hospital IR RS R TR BB AT & AT [E)/min
X, entertainment EI IR MR IR R SR 37 B BT i S K2 A 81/ min
X3 business E IR I B 15 B 5 SRR 18]/ min
X,  restaurant E IR B RIEHE B 75 S R AT (8] /min
Xis industrial Pl ol XA
el EE Xis hte_13 2013F RHKBINEN B FHRAR LA BAE/ A
Xy7 hte_00 2000 AR KB INER B HFTRA L BAE/ A4

R ERDRDHFEMR

HHBRI:E# A #.

Tab.3 Explanation of total variance of principal components

"7 TR TR BRI LA RERAELT

me it mzEsws FU2F st mzasws ZITE g TEES BATE
1 7.962 46.833 46833 7.962 46.833 46.833 4.642 27.305 27.305
2 2074 12.197 59.030 2.074 12.197 59.030 3.689 21.702 49.007
3 1.672 9.834 68.865  1.672 9.834 68.865 2.423 14.254 63.261
4 1.041 6.126 74990 1.041 6.126 74.990 1.994 11.729 74.990
5 0.854 5.023 80.013 — — — — — —
6  0.680 4.000 84.013 — — — — — —
7 0.552 3.245 87.258 — — — — — —
8 0.512 3.012 90.270 — — — — — —
9 0.424 2.491 92.761 — — — — — —
10 0.397 2.334 95.095 — — — — — —
11 0.202 1.190 96.285 — — — — — —
12 0.187 1.100 97.385 — — — — — —
13 0.161 0.948 98.332 — — — — — —
14 0.093 0.545 98.878 — — — — — —
15 0.082 0.483 99.361 — — — — — —
16 0.061 0.360 99.721 — — — — — —
17 0.048 0.279 100.000 — — — — — —

B BE MR, B AR JEOR, Bl
Ml AR 5 5 BT R BN Al 43 A7 AR BB B9 1E 7]
S T AGE XL R (F) 5 RS A Sk

e

FHHEKR: £ A #.

A B AR A S A IR A b T B A9 P
JIE , A SOR T b A ] PR -

S =—0.124 X F, + 0.718 x Fy + 0.240 X F, (2)
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Tab.4 Principal component load matrix

RS EEASRLER

Tab.5 Regression results

. A ES R
HF1(F,) HF2(F,) EF3(F,) HF4(F,)
X, university 0.002 0.223 -0.015 0.574
X, incubator -0.058 0.034 -0.017 -0.274
X3 airport 0.262° -0.100 0.033 0.023
X, rail 0.252° -0.090 0.005 0.034
Xs center 0.231 -0.058 -0.021 0.081
Xo expressway -0.085 0.354 -0.017 0.192
X road 0.120 -0.154 -0.085 0.229
Xs subway 0.131 0.032 0.108 -0.092
Xq bus 0.004 0.044 0.003 0.308
X10 house_price -0.248 0.205 -0.129 0.253
Xy hospital -0.040 0.355 0.039 0.095
X1 entertainment -0.082 0.303" 0.010 0.156
X13 business -0.035 0.175 -0.001 -0.084
X14 restaurant 0.212 0.037 0.038 0.149
X5 industrial 0.083 0.012 0.354' 0.020
X6 hte_13 0.074 0.070 0.440° 0.024
X17 hte_00 0.068 0.029 0.428' -0.089

EARTETWERABER AZREHEE.

Aorfr: Sy PRV B BT RO Al B 2R A B
FRRF EFWEHDX X X, K XA
AARK (1) 33

§=0.0993 x x, — 0.0824 x x, — 0.0098 x xg + 0.0134 X x; +
0.0516 X xg + 0.0706 X xo — 0.0571 X xy0 + 0.0134 % xy; +
0.0010 X x;5 — 0.0427 X x13 + 0.0582 X x4 +

0.2571 X x;5 + 0.3135 3 x;6 + 0.2825 X x;7 (3)

3.3 GRS
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FORA 77 AR IE [ o

(2) BRI BT B AR Al A B

KHKR-EF G4,

A RFMER RSB RBITBERT (x) HAR
IR R, BEAS Al AR BB S H5 - BT
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] 5 il TR A5 225 340 A0 Ml PR S MR 55 fR8
FERHE R, B AR Aol A Ml A, 37 55 4l
BB R R B AR HR R BOR
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S AT SEREI BT HLAL B AL 22 IR o

(3) EEIRIRBERS B8 R B AR A 37 47
AE—RE S T A IEIE N (%) X RH
ARA e BA — W 5101, BB AL b
7 DX b T B At i e e AR LT
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o R 1 (A3 -

B #rfEIRZE Beta &HE VIF
w2 12595 0.758 — - —
AFI(F) -1.382 0.759 -0.071 1.000 1.000
EF2(F,) -2.430 0.759 -0.124" 1.0001.000
EF3(F,) 14.024 0.759 0.718" 1.000 1.000
EF4(F,) 4.677 0.759 0.240" 1.000 1.000

7 Re=0.504; & B Ik 2 4N T 1%,
FA K E# B #
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Tab.6 Evaluation system for growth environment of new towns' high-tech enterprises

—IRIEIR —RIGAMNE  ZRIEIT ZRBIEIRER ZRBIEINE
expressway  EIEEAREEE A OERERE/min -0.354
road E& M 25 B/ (m/km?) 0.154
BEIRME 0.124 bus DRI AN 0.044
house_price SEEEMN/ (Gt/m?) -0.205
business B IR WS 5 P B a e AT a1 /min -0.175
susE 0718 . hte_] 9 E2019F 10ARIKSINEN T FREA S BN/ 0.868
industrial B X A A 0.354
sl 0240 .university E%]ﬁ&&ﬂﬁ%ﬁﬁﬁ?ﬁ/ 0 - 0.574
incubator EIRIAERBZEVIFAESSHARCIZ BT RRERE/Mn  -0.274

KRR E#HGH,

R BHEESHEACIEKIFEESITNER

Tab.7 Comprehensive evaluation results of growth environment of new towns' high-tech enterprises

FIBR BRI (HF2) 1 &E (BF3) BUFERERE (B F4) ZAETN
BEHW 0.139 0.375 0.237 0.343
W 0.118 -0.153 -0.209 -0.146
AT HTIR 0.079 0.408 0.272 0.368
=R 0.095 0.416 0.098 0.334
BTN -0.181 -0.471 -0.118 -0.414

IR X, FEFE G AR Ml X 55 B4 7l X
RIP T B s BT AL 358 F VLR 2 R B 5 i
RAEA L, A VAR5 BIRT R ZON T AL B
FLBTMRAS R ShAR S B RE ) o

4 ik

ARSCOL EMERASBHN GRS T HH A
ol A TSk 4 I 2 3 A A B DX S PR R
KB Ml AR 3R BIHT PR A R IR R L i
AT B B AR i ol A K R B Y B 4 o R
P b8 7R 3, T R T R Al AR 5 7l
H B2 e S R B, Aol 23 A 2 4 SR 4 0 5 IX
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FEL 711 B 7 9873 125 B %52 5o B BB 9 e
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ANB B BB Ml 73 A A I 3 BT S, 38
8 3 0 7 o e 5% 26 St PSR B PR 3 ol 3 A
—E W 5177, LI 15 et 2 Al AR LR il 3
A 76 W1 SBAE i o oA H SR P AR 55 A8 B S 13
B A AR A B — A LB, Al B 2% A Al
AL, T AR X I 2 DT SRAE it R R

FAHKIR: E# H#,
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