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Abstract: Exploration of the spatial differentiation of the retail industry based on large-scale geospatial data is
of great significance for urban development. In the recent years, POI data has become an important data source
for studying urban dynamics. POI data abstracts retail stores as a point on the map, and the data are of wide
coverage and high fineness. These advantages make the POI data an ideal dataset for micro- analysis of urban
retail commercial structure and their spatial distribution mechanism. Based on the data of 47 026 retail outlets in
Guangzhou, we explored the driving mechanism of the spatial differentiation of the retail formats. By building
an indicator system, we investigated the factors potentially affecting the spatial differentiation of the retail
industry, which include population density, business conditions, public transportation convenience, format
richness, and rent. Based on information entropy, kernel density function, and spatial regression, we analyzed
the main influencing factors of the retail differentiation. Further, we divided the retail outlets by different urban
areas and different retail formats, and conducted spatial regression analysis based on the same influencing
factors to compare the main driving factors of different retail formats. Results shows that: (1) Demand, location,
competition, and cost were the main driving force of the spatial differentiation of retail industry. Furthermore,
because of the heterogeneity of the retail formats and the spatial heterogeneity of the city, there was also
heterogeneity in the driving mechanism of the spatial differentiation in the retail industry. (2) There were
significant spatial differences of the influencing factors. The inner circle of the city had higher population
density, better accessibility, better business conditions, and higher format richness, and also higher land rent.
There was a significant spatial differentiation between the old city area and the suburbs. (3) Compared with the
traditional OLS regression method, the spatial regression method revealed the spatial distribution mechanism of

the retail industry more accurately. The spatial error model revealed significant heterogeneity in the factors that
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influence the spatial agglomeration of the retail industry. Population density was the core driving force of retail
spatial differentiation. Public transport convenience, business conditions, and format richness also had a positive
effect on retail agglomeration, while the impact of rent was weak. The main driving factors of different retail
formats and outlets located in different urban circle were different. Population density was the core factor, while
the influence of other factors showed significant differences.
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layer, outer circle layer division
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Fig. 2 The general framework for quantitative identification

of influencing factors of retail business distribution
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Tab. 1 Indicators for influencing factors of spatial differentiation of retail formats
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Tab. 2 Regression results of influencing factors on the overall spatlal agglomeration and differentiation of retail outlets
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S FEBE AR ™ ., AR ) S — AP AR
5B IR R T A X 5 R 45 1R A0 52 e 555
A, 15 2 T P9 L2 A B R 55 25 1F5 T 9 A
i, T W R RE T A E R T

TS SRR | N 101538 1 X 2 £ SR 5 i
— Al ARECT I N , A E AR Sl
SR T e e L, (AR 2
0 B SR FE B R 5 7 55 AR AT AR A
PEFAE R IR LB AR PRSI R KO 17, (RIAS
23, AR SR DX A AH 8 25 B R R AT SR A
55, AW AR FEL SRR PE N R o

34 FREELEEEEES SYMEERZ

Rl  Hatr s e
S B BRI SR RE TR K25 5, DT B
IR OSSN I 22 UL R 7 79 5, 3T SEME
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Tab. 3 Identification of influencing factors of spatial agglomeration and differentiation of retail industry in different circles

LI e SHHE
R % st p R W% ciHE ) R W% cHHE p

B RO 106.8000" 2.4841  42.9930  0.0000 42,6064 1.2464  34.1839  0.0000 19.3990™  0.5358  36.2056  0.0000
ANHERE 28.10517  7.5107 3.7420  0.0002 59.0739™" 10.8797  5.4298  0.0000 129.6830™" 12.7430 10.1767  0.0000
454 2.8623  0.0613  46.6851  0.0000 5.6570™  0.0847  66.8221  0.0000 342677 0.0751 45.6056  0.0000
NHERE -0.0587  0.2147  -0.2732  0.7847 0.7091™  0.2087  3.3971  0.0007 0.8652""  0.1832 47223 0.0000
R

AP ASFEREE 225517 0.5978 3.7726  0.0002 8.2634™  0.4151  19.9054  0.0000 7.7564  0.3042  25.4949  0.0000
A -2.3389" 02440  -9.5844  0.0000 0.2213 0.3276  0.6756  0.4993 -0.1765  0.2628 -0.6715 0.5019
LAMBDA 0.9849™  0.0006 1647.3400 0.0000 0.9768™  0.0006 1651.7700 0.0000 0.9618™  0.0010 993.3640 0.0000

R-squared:0.9897; AIC:133 755

R-squared:0.9835; AIC: 182 900

R-squared: 0.9829; AIC:82 114

T T T B RTE 0.1,0.05.0.01 KT
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Tab. 4 Identification of influencing factors of agglomeration differentiation in different retail formats

R T IGE7TEE]

B WfE2ZE miME p EX FRifEZE  BHE p REC b2 emiME p
pelt 1.5604™  0.2959 5.2744 0.0000 24298 0.1607  15.1206 0.0000 8.1382"" 0.1967  41.3738 0.0000
N 55,6831 3.0559 18.2216 0.0000 11.0070"  1.8800 5.8548 0.0000 6.9395" 3.8914  1.7833 0.0745
R4 07780 0.0100 77.8535 0.0000 0.0137"  0.0048 2.8385 0.0045 0.0159  0.0108  1.4705 0.1414
AHEZSGE 11,0040 0.0554 18.1375 0.0000  —0.0003 0.0281  -0.0091 0.9927  -0.0795  0.0522 -1.5222 0.1280
fEF M
WAERE 26217 0.1440 18.2006 0.0000 1.06917  0.0875 122247 0.0000 1.6330 0.1233  13.2476 0.0000
A5 01598 0.0824 1.9384 0.0526  -0.1993"  0.0463  -4.3016 0.0000 —0.8529"" 0.0878 —-9.7107 0.0000
LAMBDA  0.7867" 0.0047  165.9330 0.0000 05383 0.0237  22.7231 0.0000 0.7342"" 0.0071 102.8850 0.0000

R-squared:0.9303; AICs: 38 557 R-squared: 0.3597; AICs: 6059 R-squared: 0.6936; AICs:22 347

Tk BRI

RE WfEE miME p 4 FRifiZE B p
B 37.6027  0.7209 52,1630 0.0000  -2.0150"  0.4382  -4.5980 0.0000
NFI25EE 16.9848™  3.3555 5.0618 0.0000  51.7967""  3.8062  13.6084 0.0000
WS4 0.0280™  0.0072 3.9022 0.0001 0.5583""  0.0113  49.5961 0.0000
AHEESGE 59755 0.1776 33.6397 0.0000 0.8755™  0.0725  12.0809 0.0000
A
WAEFEE 051617 0.1643 3.1422 0.0017 224317 02212 10.1418 0.0000
4% 02104  0.0858 24520 0.0142 0.6456™  0.1081 5.9716 0.0000
LAMBDA  0.9784  0.0004 2474.7900 0.0000 0.8171 0.0050  162.7250 0.0000

R-squared: 0.9861; AICs: 279 199

R-squared: 0.9272; AICs: 25 531

W B FRTE 0.1.0.05.0.01 K-
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