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Table 1 Service industry's classification of POI data
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Fig.l Distribution characteristics of Guangzhou's

subway and service industry
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Table 2 Number of service industries in different

buffer zones of subway lines in Guangzhou

ZZ i X 248 /m POLHUR /A~ /%
0~250 52 886 2221
250~500 42 748 17.95
500~750 30 360 12.75
750~1 000 20 809 8.74
>1 000 91333 38.35
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Table 3 Descriptive statistics of each variable

AR RO PHIE bR RoME ROR(H
InSer 170 5.080 1.878  -0.310 7.724
Metro 170 0.297 0.556 0 3.101
InBas 170 1.980 0940  -0.750 3.588
InRes 170 -0.221 1.840  -4.644 3.686
InPop 167 8.568 3.252 3711 11.305
InEdu 167 2.707 0.773 0.503 4.489
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Table 4 OLS inspection results

[ EN HlE Sk PAi
Lagrange Multiplier(lag) 1 40.170 0.000
Robust LM(lag) 1 24.963 0.000
Lagrange Multiplier(error) 1 15.645 0.000
Robust LM(error) 1 0.438 0.508
Lagrange Multiplier(SARMA) 2 40.608 0.000
32 HRHM
321 &A#Aw)a fERIHSHET, X300 /0
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AR EAT b A A B LT B RS8R A 1] Y 4 4 52
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Table 5 SAR regression results

Ar HEA(1) HEA(2) HEA(3) i (4) HEAL(S)
W_InSER 0.906""(0.029) 0.582""(0.050) 0.506""(0.054) 0.4107(0.053) 0.4047(0.053)
Metro 0.230""(0.058) 0.222""(0.052) 0.225""(0.050) 0.22177(0.046) 0.1997(0.047)
InBas 0.4097(0.047) 0.346"7(0.049) 0.190"(0.052) 0.194"7(0.052)
InRes 0.16177(0.041) 0.137"°(0.038) 0.130"7(0.038)
InPop 0.3087(0.051) 0.136"(0.051)
InEdu 0.187°"(0.097)
L -0.1287(0.044) -0.1257(0.039) -0.1287(0.038) -0.126™(0.035) -0.11377(0.035)

R? 0.862 0.896 0.903 0918 0.920

Loglikelihood -95.931 -55.310 -47.849 -31.490 -29.637

AIC 197.861 118.620 105.697 74.979 73.273

SC 207.286 131.187 121.406 93.829 95.265
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Table 6 Regression results by industry

Fel M,

R 55l 40 534 7l o, MRS RE
LH T
fite HEE YES 0.260"(0.067) 3.879 0.837
IS A HEE YES 0.2317°(0.057) 4.067 0.882
EmS5EIK YES 0.23977(0.056) 4.265 0.886

=B RS B RIS YES 0.22777(0.071) 3.209 0.811

L PRI YES 0.2027(0.058) 3.477 0.878

i Hl 7 YES 0.184*(0.051) 3.580 0.905

FHST AT 55 IR 55 YES 0.1527(0.055) 2.757 0.889
Bl 5T A AR M55 YES 0.086(0.091) 0.943 0.644

KR A MG E B YES 0.0727°(0.039) 1.843 0.945
SRR A HABIR S YES 0.226"7(0.055) 4.091 0.889
HE YES 0.203°(0.052) 3.917 0.903
PARGESTAE YES 0.224*(0.055) 4.063 0.890
SRR T AR YES 0.159°(0.049) 3.261 0.913
NI 2 R AR A4 YES 0.17077(0.052) 3.256 0.902
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T, A DO IR S5 M i e 3| 2 PR B KT B AN )
M7= AR 22 57, DT 52 M AR 45 oMb 78 32 b DX A 4 2R OK
Vo GUAKELE, WA T, XS
PISEIRLERR . SRS (2018) AUMBEE, #F
P i KA Ry SIEUE S AT AR 8 v 28 5% 2 J 7K 1l
febn, DA ECh R abniE, K50 e T
B X 28 5% & K- m i 1K (BH),

Y P AT v (o B i) s DR o 28 5 2 R /K-8
WX (BH), #ATrdmIe, S452RET,

R7 REFREEEER

Table 7 Regression results of regional heterogeneity

AR i ZPKE>PEL AVKE< PR
W_InSER 0.268"*(0.075) 0.269°(0.113)
Metro 0.201°(0.071) 0.159"(0.069)
InBas 0.161"°(0.072) 0.314"°(0.079)
InRes 0.193"(0.057) 0.128"7(0.049)
InPop 0.2307(0.054) 0.155"*(0.053)
InEdu 0.2447(0.147) 0.037(0.148)
e BT -0.1217(0.057) -0.007"*(0.054)
R? 0.886 0.730
Loglikelihood -22.307 -7.307
AIC 58.614 28.614
SC 75.713 45.795

e ST ONARELR, L N RIRTE 1%, 5% F110% K-
ENTE N

MHER A T R B R, 2R K
XABEE R, HAE 19% K g, F gt
MR 55 A BRI VE 22 2 00 Km0 KP4
LK, B R S SRR R AR . T RERY
JRATET: —Jri, RAEREE-whi e e B, fiE S
PEARE R, 975 Il BN — = B 2056
Ak, R SRR, SRR LA S5 )
TR A 25 KSR s i e i, DR e IR 45 Aol T 4
LK A X A3 . B —Jri, &
A R i b X, AT A 7K T3t e ]
W, HA BRI SRR A KRR TR, AR
G5 bty T AN, ARG A PR B R AR &
IR B DX I A R TR, BB A b A A
MRSV AR RVERT . FRIEAT T, 40 RSB/
HIE R IX A RN, A BT 0E s kot i
FALEERBIER
324 sk EA W MR R 2 A
BRERIEBASIT A, AEAEREM S| B2 A\ i, TR
Rt A= E R sh, FILE A S S8R L4k
B, HUETHTE (2015) MO, KB
R R e 4 (22 SRR A ik )
e T gl (A 1 Mk Lt ki), 53T
A PR A Ak A T A AL IS, DASRAS e
Rl i SR (2 8). ATLIEH, ML
R SR SRS VAR =
HAE 1% K 3, nl DLy i ek e afe i Lo Al e
et X R 55 Ml A SR R A FH B i . P RB A PR 7



120 #ooay

oo

41 &

x8 kiSRRI EIASER

Table 8 Regression results of transfer stations and non-transfer stations
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BERI(1) BiRI(2) BEAL(3) BERI(4)
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Metro 0.3137(0.182) 0.213(0.061) 0.246™(0.053) 0.188"(0.044)
R -0.2087(0.084) -0.014"7(0.050) -0.0267(0.067) 0.049(0.065)
Pl As i I i I
R 0.669 0.875 0.605 0.763
Log likelihood -74.355 -26.361 26232 -1.636
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Table 9 Regression results of robustness test

Ap i HIRI(1) T (2)
W InSer 0.806"(0.050) 0.245"(0.059)
Metro_dens 0.308"(0.041) 0.094"(0.033)
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R 0.743 0.881

Log likelihood -132.094 -60.749
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The influence of Subways on Service Industry Agglomeration:
Taking Guangzhou as an Example

Zhu Hongping', Zhu Wentao® and Zheng Rongbao'
(1. Guangdong University of Technology, Guangzhou 510520, China; 2. Jimei University, Xiamen 361021, China )

Abstract: Agglomeration is an important feature of the spatial distribution of an urban internal service industry.
Most of the previous studies on the influencing factors of urban internal service industry agglomeration have
ignored traffic factors, especially the influence of subways. The improvement of traffic convenience can often
affect the location of a service industry by gathering a flow of people. With the rapid growth in the number of
China's metro cities, it is necessary to evaluate the impact of subways on the service industry activities within the
city. In addition, most of the previous literature has not considered the spatial dependence of service activities,
and there is little discussion on the heterogeneity of the service industry. In view of this, based on POI(Point of
Information) data in Guangzhou as an example, this study uses a spatial autoregressive (SAR) model to identify
the impact of subways on service industry agglomeration and analyzes the heterogeneity of different types of
service industry. The results are summarized as follows. 1) Using Moran's I to measure the spatial correlation of
Guangzhou's service industry agglomeration, the results indicate strong spatial correlation characteristics. In
addition, according to the regression results of the SAR model, the spatial lag coefficient is significantly positive,
which indicates that the service industry agglomeration has a considerable spatial dependence. Specifically, the
degree of local service industry agglomeration will increase with an improvement in the surrounding areas. 2)
The opening of subways has a significant positive impact on the spatial agglomeration of Guangzhou's service
industry, which could increase the agglomeration levels in urban areas. One possible reason for this is that
subways bring a floating population and reduce transaction costs. 3) There are different industries within the
service industry, each of which has varying characteristics; thus, the impact of subways is heterogeneous,
specifically as follows: the impact of a subway opening is higher on the wholesale and retail industry,
accommodation and catering industry, and other life services than on other service industries but not significant
on scientific research and technical services. 4) The impact of the metro on service industry agglomeration is also
affected by the level of regional economic development. In areas with a higher level of economic development,
the promotion effect of the metro on service industry agglomeration is more obvious. 5) Finally, a metro transfer
station has a higher impact than a non-transfer station. One possible reason for this is that a metro transfer station
is the intersection of multiple metro lines, which can often attract a greater flow of people and promote the flow
of production factors, making service industry agglomeration more likely. The main contributions of this paper
are as follows: first, taking Guangzhou, which has a well-developed metro network, as an example, this study
evaluates the impact of the metro on service industry agglomeration and analyzes industry heterogeneity. Second,
on the basis of constructing a spatial distance matrix of each economic unit, when considering the spatial
dependence of service activities, the method of spatial economics was used to investigate the impact of subways
on service industry agglomeration; third, taking big data represented by POlIs as the source data, and taking streets
and towns as the units of analysis, it more objectively and accurately reflects the spatial distribution
characteristics of service industry agglomeration in cities.

Keywords: subway; service industry agglomeration; heterogeneity; spatial autoregressive model; Guangzhou City



