Chin. Geogra. Sci. 2021 Vol. 31 No. 5 pp. 931-950 ) Springer &P Science Press
https://doi.org/10.1007/s11769-021-1212-x WWW:pringerlink.com/content/ 1002-0063

Identifying the Geography and Determinants of O20 Online Retailers
in Megacity in Central China: A Case Study of Zhengzhou City

QIJ inghuil’ 2 NIU Shuwen?, YE Chenxi’, WANG Luojia4, WEI Yongnas, WEN Yuzhao®, ZHAO Shuling1

(1. College of Civil Engineering and Architecture/Collaborative Innovation Center for Aviation Economy Development, Zhengzhou Uni-
versity of Aeronautics, Zhengzhou 450046, China; 2. College of Earth and Environmental Sciences, Lanzhou University, Lanzhou
730000, China; 3. School of Business, Zhengzhou University of Aeronautics, Zhengzhou 450046, China; 4. School of Economics, Lan-
zhou University of Finance and Economics, Lanzhou 730101, China; 5. College of Environment and Planning, Henan University,
Kaifeng 475004, China; 6. College of Resource and Environment, Henan University of Economics and Law, Zhengzhou 450046, China)

Abstract: In recent years, 020 e-commerce, represented by online group-buying, has developed vigorously, which had significant im-
pacts on urban commercial space. Zhengzhou City is a rising national central city in China, and its e-commerce development level is
ahead, but relevant researches are rare. Therefore, the data of online retailers of Meituan.com was collected and combined with Baidu
map and Baidu heat map data. Then, we adopted the methods such as spatial statistics and geodetector to explore the geography and de-
terminants of O20 online retailers in Zhengzhou urban area. The main conclusions are 1) The spatial development of O20 online retail-
ers is characterized by significant global high-value agglomeration. 2) The agglomeration areas of different types of O20 online retail-
ers are different. Most of them are concentrated in the old urban area within the Third Ring Road of Zhengzhou City, forming five com-
prehensive agglomeration areas. 3) The areas with the high e-commerce development level are mainly concentrated in the northeast and
southwest of the x-shaped region formed by the intersection of Lianyungang-Lanzhou and Beijing-Guangzhou railways. Erqi Square and
Guomao 360 Plaza are at the highest development level, followed by Zhongyuan Wanda Plaza and Daxue Middle Road. The develop-
ment level at other areas is relatively low. 4) Zhengzhou’s 020 commercial pattern is highly dependent on physical business. The popu-
lation distribution, especially the population distribution during the nightlife period, plays a vital role in its spatial development, fol-
lowed by accessibility. The influences of physical distance are slightly larger than that of time cost, but the difference between them is

little. In addition, travelling costs have the least impact. This paper could provide certain references for urban commercial planning.
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1 Introduction people’s consumption patterns, which caused great chal-

lenges to traditional commerce. This has aroused wide-
Since the 1990s, e-commerce has developed rapidly in  spread discussion in the academic community (Lu et al.,
the world with the widespread application of informa-  2013; Calderwood and Freathy, 2014; Comi and Nuzzo-
tion and communication technology. It has changed lo, 2016; Shi, 2017; Zhou et al., 2018). The research on
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e-commerce in the geography mainly focuses on three
aspects: 1) the impact of e-commerce on the develop-
ment of traditional commerce (Cao, 2012; Comi and
Nuzzolo, 2016); 2) the spatial development characterist-
ics of e-commerce (Anderson et al., 2003; Farag et al.,
2006a; Weltevreden et al., 2008); 3) the reconstruction
effect of urban commercial space caused by e-com-
merce (Weltevreden and Atzema, 2006; Cao, 2012; Xue
et al., 2019). Over the past decade, China’s e-commerce
has achieved rapid development (Song et al., 2019), es-
pecially online retail industry, which has consistently
ranked first in the world. According to different operat-
ing models, China’s online retail industry can be di-
vided into two types: remote-deal e-commerce and local-
deal e-commerce (Shi, 2017). The former usually refers
to B2C (Business to Consumer) and C2C (Consumer to
Consumer) e-commerce, such as Taobao.com and Jing-
dong.com; the latter mainly refers to O20 (Online to
Offline) e-commerce, such as Meituan.com and Nuomi.
com (Shi, 2017). Compared with the former, the rela-
tionship between local-deal e-commerce and urban
physical commerce is more complicated. It connects cy-
berspace and physical space, and it not only depends on
physical commerce, but also presents a unique spatial
differentiation law (Shi, 2017). This is undoubtedly a
phenomenon worthy of in-depth study for geographers
who have a strong tradition of the spatial research.

The academic research on spatial development law of
e-commerce is mainly carried out from two aspects:
consumers’ online shopping behaviors and stores’ adop-
tion of online marketing behaviors (Shi, 2017). For con-
sumers’ online shopping behavior, the most far-reach-
ing theories are the innovation diffusion hypothesis and
efficiency hypothesis proposed by Anderson (Anderson
et al.,, 2003). The former shows that residents in de-
veloped areas or urban centers are more inclined to shop
online (Farag et al., 2003; 2006b; 2007). The latter
holds that residents in backward areas or urban suburbs
prefer online shopping (Mokhtarian, 2004; Farag et al.,
2006a; Ren and Kwan, 2009). Many studies have
proved the rationality of the two viewpoints from differ-
ent aspects (Farag et al., 2006b; Wang et al., 2013; Hao
et al., 2016). However, some scholars have questioned
this. They argued that spatial attribute has no effect on
online shopping (Farag et al., 2005; Krizek et al., 2005;
Zeng and Chen, 2013). Regarding the online marketing
behavior of stores, some people believe that the rapid

development of logistics systems has reduced distribu-
tion costs, and promoted the emergence of e-commerce
retailers in urban suburbs or rural areas (Anderson et al.,
2003). Others point out that stores in areas with higher
urbanization level or in urban centers are more likely to
adopt e-commerce marketing strategies (Weltevreden
and Atzema, 2006; Weltevreden et al., 2008). Many
studies from Chinese scholars have confirmed the above
two viewpoints. From the macro perspective, the re-
searches (Shi et al., 2018) showed that the e-commerce
spatial development in China tend to follow the effi-
ciency hypothesis. At the micro level, the study of Qin
et al. (Qin et al., 2014) explored the spatial characterist-
ics of catering industry in Nanjing urban area based on
the public praise, which showed an obvious law of de-
creasing by circle pattern. Most classical location theor-
ies consider that physical distance is the core element of
traditional urban commercial spatial development. In
addition, population density, trading area scale, and
traffic flow also have important influences (Shi et al.,
2016a). For e-commerce, existing studies showed that
economic development level, industrial structure, popu-
lation size, residents’ income, express logistics condi-
tions, information level are the main factors affecting
residents’ online shopping behavior (Zhu and Chen,
2013; Song et al., 2019). In addition, more and more
scholars have begun to pay attention to the role of ‘time
cost’ (Liu et al., 2004) and ‘spatial variables’ (Ren and
Kwan, 2009) in the e-commerce spatial development
(Liu et al., 2004; Shi et al., 2016a; b).

Chinese scholars’ researches on the e-commerce spa-
tial development has started late, but developed very
fast. The existing researches mainly focus on B2C and
C2C e-commerce. In recent years, there are few studies
on 020 e-commerce (Shi et al., 2016b; Shi et al.,
2019a; Zhang et al., 2019). There are many researches
on the national e-commerce spatial development in
China at the city and county level (Shi et al., 2018; Song
et al., 2019). Besides, coastal areas of China (Xi et al.,
2014; Zhen et al., 2018), Northeast China (Shi et al.,
2019a), Chengdu City (Shi et al., 2016b; 2019b) are also
research hotspots. Only few researches focused on the
Central China. Ding et al. (Ding et al., 2016) have stud-
ied the C2C e-commerce spatial development pattern in
the Central China, but this is the macro analysis at city
and county level, and lack the micro analysis of the urb-
an area, especially the study of O20 e-commerce. Hen-
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an Province is the most populous province in China and
the largest economic province in Central China. As the
capital of Henan Province, Zhengzhou City ranks top of
e-commerce development in China . It is one of the first
batches of national e-commerce model cities, and has
established China (Zhengzhou) cross-border e-com-
merce comprehensive pilot area. In addition, the rapid
development of big data technology provides a solid
data foundation for e-commerce research. There are
many researches based on big data platforms such as Di-
anping.com (Qin et al., 2014), Taobao.com (Song et al.,
2019), Baidu map (Shi et al., 2019a). Meituan.com is
one of China’s largest living services e-commerce enter-
prises, which is also known as a typical O20 e-com-
merce platform. Therefore, the data of Meituan.com are
very representative and have high value of scientific re-
search. Many scholars have applied it to e-commerce re-
search (Shi et al., 2016a; 2016b; 2018; Shi, 2017),
which shows good results. In this paper, we used web
crawler technology to obtain online stores data of
Meituan.com, combined with the data of Baidu map and
Baidu heat map, adopting methods such as spatial stat-
istics and geodetector. Then, we revealed the spatial de-
velopment laws of different types of O20 online retail-
ers in the urban area of Zhengzhou City, and explored
its core location factors. This paper will be helpful to
understand the logic of urban commercial spatial devel-
opment in China in the information age, and provide
references for the policy formulation.

2 Materials and Methods

2.1 Study area

Zhengzhou City (112.7°E-114.23°E, 34.27°N-34.97°N)
is the capital of Henan Province, China’s National Cent-
ral City, national comprehensive transportation hub,
trade and logistics center (Fig. 1). It has six municipal
districts, five county-level cities and one county. In
2018, the total retail sales of consumer goods reached
426.81 billion yuan (RMB), and the cross-border e-com-
merce transactions reached 57.13 billion yuan, ranking
the forefront of China (Zhengzhou Municipal Bureau
Statistics, 2019a; Dahe Daily, 2019). The study region
of this paper is the main urban area, namely Zhongyuan
District, Erqi District, Guancheng Hui District, Jinshui
District and Huiji District (Fig. 1). The total area is
1010 km?, the built-up area is 515.91 km* (Zhengzhou

Municipal People’s Government, 2019), the permanent
population is 5.08 million (Zhengzhou Municipal Bur-
eau Statistics, 2019b), and the GDP is 470 billion yuan
(Zhengzhou Municipal Bureau Statistics, 2019¢).

2.2 Data sources

The data in this paper are mainly from four aspects.
1) Information of O20 stores is from Meituan.com.
From 17 July to 13 August 2018, we collected all the
online stores’ information of Meituan.com in the main
urban area of Zhengzhou City by using the web crawler
tool, with 70 633 records. Each record contains 17 at-
tribute informationsuch as the store name, longitude and
latitude, classification, score, commodities’ (services’)
quantity, etc. We eliminated invalid stores, merged
stores with small quantity, and finally got 34 677 pieces
of stores’ information in six categories, including gour-
met services, living services, beauty services, entertain-
ment services, healthcare services, and home-decora-
tion services. 59 982 group-buying commodities (ser-
vices) were released, as shown in Table 1. 2) The data
required for the accessibility index calculation of the
trading areas are from Baidu map. According to the
names of 80 trading areas in Zhengzhou City provided
by Meituan.com (Fig. 1), the search route function of
Baidu map was used to collect the least time, shortest
distance and minimum cost information of taking pub-
lic transportation (bus or subway) from one trading
areas center to another trading areas center. 3) The pop-
ulation density data are from Baidu heat map. Using the
web crawler tool, the population heat data at 10:00,
16:00, 20:00 and 24:00 in the working day of Zheng-
zhou urban areas are collected. The spatial resolution is
about 2 m, and the pixel gray value (DN) is between 52
and 194. DN = 52 is the background value, which rep-
resents no population or small population. DN > 53 rep-
resents a population distribution. 4) The vector data are
from the Resource and Environment Data Cloud Plat-
form (http://www.resdc.cn), and some of the data are
obtained by vectorization of various thematic maps after
the spatial registration.

2.3 Research methodology

(1) Development level evaluation index

In this paper, the number of stores, the number of com-
modities (services), and the public praise of stores are
selected to comprehensively evaluate the e-commerce
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Fig. 1 Location of study area and sampling sites in Zhengzhou City
Table 1 The classification statistics of stores on Meituan.com in Zhougzhou City
Store Commodity (Service)
Main classification Classification
Number Proportion / % Number  Proportion / %
Gourmet services Snacks, fast food, dessert drinks, hot pot, western food, etc. 22340 64.423 32249 53.764
Living services Flowers, study and training, maintenance, matching glasses, efc. 4585 13.222 16907 28.187
Beauty services Cosmetology, hairdressing, manicure and eyelashes, efc. 4199 12.109 7414 12.360
Entertainment services Massage, sports and fitness, games, cinemas, efc. 1795 5.176 2835 4.726
Healthcare services Pharmacy, physical examination, dentistry, other health services, efc. 1104 3.184 575 0.959
Home decoration services Home textile, decoration building materials, home appliances, efc. 654 1.886 2 0.003
Summary 34677 100 59982 100

development level. According to the comprehensive
scale index model proposed by Shi (Shi, 2017), we con-
structed the development level evaluation index model.
It refers to the evaluation of a certain type of e-com-
merce development level. The formula is:

WiN; + WZPI +W30; P:Zl;’:zl P Qi:zf;’zzl o ()
where E; is the evaluation index. W, W,, W represent
the weight of the number of stores, the number of com-
modities (services), and the public praise of stores. In
this paper, the weight values are determined by expert

Ei=

consultation method and they are 0.4, 0.3, and 0.3 re-
spectively. N,, P; and Q; are the stores’ number, the sum
of the evaluation values of commodities’ (services’)
quantity, the sum of evaluation values of stores’ public
praise for a certain type of store in the regional unit, re-
spectively. A4 is the area of the regional unit (km?), i
refers to a certain type of O20 e-commerce in the re-
gional unit, and j represents the stores of a certain type
of 020 e-commerce in the regional unit. p; and g; are
the standardized values of commodities’ (services’) quan-
tity and stores’ public praise of a certain type of store re-
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spectively, and max-min standardization method is ad-
opted.

(2) Spatial statistical analysis

This paper mainly uses spatial autocorrelation analys-
is, high/low clustering analysis and kernel density ana-
lysis to describe the spatial development pattern of 020
Online Retailers in Zhengzhou City. Spatial autocorrela-
tion analysis includes global spatial autocorrelation and
local spatial autocorrelation. The former is used to test
the general trend of spatial autocorrelation of spatially
adjacent regional unit attribute values in the whole study
region level (Getis and Ord, 1992), and Moran’s [ is
used to describe it in this paper. The local spatial auto-
correlation reflects the degree of correlation between the
attribute values of local units and the same type of at-
tribute values of adjacent units in the study region
(Wang et al, 2019). In this paper, the hotspot analysis is
used to measure it. If the statistic Z-score > 0, the high-
er the Z-score, the higher the agglomeration degree of
high-value (hot spot). If Z score < 0, the lower the Z-
score, the higher the agglomeration degree of low value
(cold spot) (Wang et al, 2019). High/low Clustering
analysis is mainly used to explore whether there is a
global high-value/low-value clustering phenomenon in
the study region (Mitchell, 2005). The calculation res-
ults will return the observed General G index (G,), ex-
pected General G index (Gp), Z-score and other inform-
ation. If Z-score is positive and G,/Gg > 1, there is a
high-value clustering. If Z-score is negative and
Go/Gg < 1, there is a low-value clustering (Mitchell,
2005). Kernel density analysis is used to generate a con-
tinuous density surface based on the input point feature
data, reflecting the data aggregation status of the whole
region (Zhao et al, 2018).

(3) Standard deviation curve method

The stores’ data of Meituan.com is a kind of point of
interesting (POI) data, which follows the relevant char-
acteristics of normal distribution . According to the law
of normal distribution, the O20 commercial agglomer-
ation areas in Zhengzhou City is divided into core area
(x > u + 30), intermediate area (1 + 20 < x < u + 30)
and fringe area (u + 0 < x < pu + 20) (Wu et al,, 2016),
based on the results of kernel density analysis (u is the
mean value of the development level evaluation value of
020 online retailers in the study region, and o is the
standard deviation). Many scholars have used this meth-
od to conduct researches on urban crime hotspots, urb-

an commercial areas and other aspects (Yu et al., 2015;
Wu et al., 2016).

(4) Accessibility index

Accessibility refers to the difficulty of entering a cer-
tain area (Shi et al., 2016b). As public transportation
(bus, subway) is the main way of travel for urban resid-
ents, the accessibility index calculation is based on pub-
lic transportation, such as the time, distance and cost ac-
cessibility index. The calculation formula is

R
A= Z/=1 fij

where 4; is the time (distance or cost) accessibility in-
dex of trading area i. #; is the time (distance or cost) re-
quired in Baidu map from trading area i to trading area j
based on public transportation. n is the total number of

Vi#j, 2)

trading areas. The accessibility index is inversely re-
lated to accessibility. Thus, the higher the 4; value, the
worse the accessibility is.
(5) Geodetector
The method includes four detectors such as factor de-
tection, risk detection, ecological detection, interaction
detection (Wang et al., 2010; Wang and Xu, 2017). The
factor detector mainly detects the spatial differentiation
of dependent variables, and the extent to which the inde-
pendent variables can explain this spatial differentiation,
measured by the ¢ value. The mathematical expression
is as follows (Wang et al., 2010).
L
1 Zh:l N

q=1-=""7 3)
where # =1, 2, ...., L is the strata of the independent
variable or dependent variable. N, and N are the num-
ber of units in layer /# and the whole region, respect-
ively. g,> and o° are the variance of the dependent vari-
able in the layer /2 and the whole region, respectively.
The value range of ¢ is [0, 1]. The larger the value, the
stronger the explanatory power of the independent vari-
able to the dependent variable, and vice versa. The ¢
value satisfies the non-central F distribution by trans-

formation (Wang et al., 2010).
= NZL a4
L-1 " 1-g¢

1 L — 1 L —\2
A= ;[Zh:lyh_ﬁ(z}z:l VN Y”) ]

where / is a non-central parameter. Y}, is the mean value

~ F(L-1,N-L;J)
4)

of the dependent variable of layer 4. According to For-
mula (4), it is possible to test whether the g value is sig-
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nificant.

We used Geodetector to identify the contribution of
core location factors to the O20 online retailers’ spatial
development of Zhengzhou City. The kernel density
value of the comprehensive evaluation of e-commerce
development level is selected as the dependent variable.
The accessibility index and population density are selec-
ted as the independent variable. To eliminate the errors
caused by inaccurate spatial positioning, we took the
center point of 80 trading areas as the center, and made
a buffer zone of 500 m (optimal bandwidth), then took
the mean kernel density of the buffer zone as the com-
prehensive evaluation value (dependent variable) of the
e-commerce development level of each trading area. In
addition, the independent variables must be type variab-
les according to the requirements of Geodetector. The
independent variables selected are all numerical variables,
which should be grouped. To determine the least differ-
ence within the group and the greatest difference betw-
een groups, we applied natural breaks method (Jenks) to
group. To select at least two samples in each group, the
variables are divided into 2—10 groups.

3 Results and Analysis

3.1 Spatial development characteristics of differ-
ent types of 020 online retailers in Zhengzhou City

According to Formula (1), the e-commerce develop-
ment level of each community / administrative village in
Zhengzhou City was evaluated. The natural breaks method

was used in five levels, as shown in Fig. 2a—Fig. 7a. The
global spatial correlation analysis was carried out by Ar-
cGIS, as shown in Table 2. The Moran’s [ indexes are
all greater than 0, and the P values are all less than 0.01,
indicating that the development levels of the six types of
020 online retailers have significant spatial agglomera-
tion characteristics. Among them, the agglomeration of
Gourmet and Living Services are the strongest (Moran’s
1> 0.3), while the home decoration services is the weak-
est (Moran’s [ = 0.114). The high /low clustering ana-
lysis shows that G,/Gy are greater than 1, Z-cores are
positive, and P value are less than 0.01, indicating that
the e-commerce development level in Zhengzhou City
have significant global high-value clustering character-
istics, that is, the spatial polarization phenomenon of e-
commerce development is prominent, and the most ob-
vious high-value clustering feature is in Beauty services
e-commerce (Go/ Gg=3.174).

We used ArcGIS to analyze the local spatial corre-
lation of different types of e-commerce development
levels in Zhengzhou City, as shown in Fig. 2b—Fig. 7b.
1) The areas with the high development level (hot spots)
of Gourmet Services e-commerce are concentrated with-
in the third ring road, mainly including Erqi Square,
Guomao 360 Plaza, Daxue Middle Road, Dashiqiao,
Zhongyuan Wanda Plaza, efc. However, the cold spots
are distributed outside the third ring road (Fig. 2b).
2) The high-value agglomeration areas of Living Servi-
ces e-commerce mainly included Erqi Square, Dashigiao,
Guomao 360 Plaza, Zhongyuan Wanda Plaza, Daxue
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Fig. 2 The development evaluation (a) and hotspot analysis (b) of Gourmet Services e-commerce in Zhengzhou City



QI Jinghui et al. Identifying the Geography and Determinants of 020 Online Retailers in Megacity in Central China: ...

a i\i b K
] et N
i =8 N YOI
Ko s v Guomao 36011 Plazé\\\?‘;\§ -
% A S LS Y
o ! / Dwmqlwu:w Y -,
ol (e Lesond Zhon; ahda Plaza’ ;‘Mg.-.& P
i HE P Chi .s Parftw\ F Erql Sc;uarelI L
= /
/

&
* Zhengzhou Station
I__ Buffer .

Main ring roads | ; N \]?axue Mlddle Roax/i i / ).
Logend Hot spots l Ry ,,// /)
Main ring roads B Cold spot (P<0.01) S T N
Evaluation value Cold spot (0.01<P<0.05) e Rty
0-9 Cold spot (0.05<P<0.1) Fog et
1025 Not Significant o
26-43 Hot spot (0.05<P<0.1)
B 44-84 Hot spot (0.01<P<0.05
. o519 0 35 7 14km pot ( ) 0 35 7 14 km

Il Hot spot (P<0.01)

Fig.3 The development evaluation (a) and hotspot analysis (b) of Living Services e-commerce in Zhengzhou City
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Fig. 4 The development evaluation (a) and hotspot analysis (b) of Beauty Services e-commerce in Zhengzhou City

Middle Road and Chen Zhai, and the main areas are in-  agglomeration level of other areas is not significant

(Fig. 4b). 4) The high-value agglomeration areas of En-
tertainment Services e-commerce are mainly distributed
in Erqi Square, Dashiqiao, Guomao 360 Plaza, Daxue
Middle Road, Manhattan Plaza, Zhongyuan Wanda
Plaza, Chenzhai and other areas, where Erqi Square,
Dashiqgiao and Guomao 360 Plaza have been connected,
showed a ‘Z-shaped’ distribution. The agglomeration
levels of other areas are relatively low (Fig. 5b). 5) The
hotspots of Healthcare Services e-commerce are distrib-
uted in a belt. Trading areas, such as Zhongyuan Wanda
Plaza, Children’s Park, Daxue Middle Road, Dashiqiao,
Erqi Square are connected from west to east in a ‘V’

terconnected. The low-value agglomeration areas are
mainly near the fourth ring road (Fig. 3b), including
Longzihu University Town with 200 thousand teachers
and students, which indicates a serious shortage of liv-
ing service facilities in the area. 3) The areas with the
high development level of Beauty Services e-commerce
are isolated and scattered with a small area. They are
mainly concentrated in Guomao 360 Plaza, Erqi Square,
Zhongyuan Wanda Plaza, Daxue Middle Road and oth-
er areas. There are large shopping malls with the large
flow of people and many customer groups, which is
conducive to the development of service industry. The
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Fig. 6 The development evaluation (a) and hotspot analysis (b) of Healthcare Services e-commerce in Zhengzhou City

shape. An agglomeration area is also formed near the
Henan provincial people’s hospital, and the agglomera-
tion level in other areas was not significant (Fig. 6b).
6) The distribution of high-value agglomeration areas of
Home-decoration Services e-commerce is discrete. The
largest one is the Phoenix City-East Building Materials
Market area in the east, followed by Xiyuan Internation-
al Center-Children’s Park and Shenglong City-Dihu
area in the southwest, Erqi Square area in the middle,
Guomao 360 Plaza and Chenzhai areas in the north are
the smallest (Fig. 7b).

Although the hotspots of different types of e-com-

merce are different, most of them are concentrated in
the old urban areas within the third ring road of Zheng-
zhou City, within 6 km from the city center (Zhengzhou
railway station). Beyond 6 km, only the e-commerce of
Living Services, Entertainment Services and Home-dec-
oration Services have formed two agglomeration areas,
namely, Chenzhai and East Building Materials Market,
both within 8 km, which indicates that the central ag-
glomeration of e-commerce spatial development in
Zhengzhou City is high, and the regional development is
extremely unbalanced.

In summary, there are 16 major high-value agglomer-
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ation areas of O20 online retailers in Zhengzhou urban
area, where Erqi Square, Guomao 360 Plaza, Daxue
Middle Road, Dashiqiao, Zhongyuan Wanda Plaza are
comprehensive agglomeration areas, while the others
are specialized agglomeration areas. Erqi Square is the
most comprehensive agglomeration area. All kinds of e-
commerce development hotspots are distributed there,
of which Gourmet, Beauty and Living Services are the
most prominent. Guomao 360 Plaza mainly focused on
Beauty and Living Services, and the Healthcare Service
is relatively weak. The Home-decoration Services in
areas such as Daxue Middle Road, Zhongyuan Wanda
Plaza, and Dashiqiao are weak. The first two areas have
formed the development advantages of Entertainment
and Beauty Services, while the e-commerce develop-
ment in Dashiqiao area is relatively balanced. Among
the specialized agglomeration areas, the East Building
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The development evaluation (a) and hotspot analysis (b) of Home-decoration Services e-commerce in Zhengzhou City

Materials Market and Shenglong City-Dihu area mainly
provide Home-decoration Services, the Healthcare Ser-
vices of Henan Provincial People’s Hospital area is
more prominent,
provides Entertainment Services. The e-commerce de-

the Manhattan Plaza area mainly

velopment scales and agglomeration levels of other
areas are relatively low.

3.2 General spatial development characteristics of
020 online retailers in Zhengzhou City

Geographic information has the spatial scale effect. The
above analysis is based on the community/administrat-
ive village boundary. The research unit area has a large
variation; especially the administrative division area of
Zhengdong New District is relatively large. This may
cover up the hotspots in local areas. Therefore, it is ne-
cessary to conduct a more microscopic analysis based

Table 2 Spatial statistical analysis results of different types of 020 online retailers

Method Index Gourmet Service Living Service ~ Beauty Service Entertainment Services ~ Healthcare Services Home-decoration
SA Moran index 0.308 0.346 0.176 0.197 0.279 0.114
Z-score 16.029 17.492 10.296 10.173 15.515 6.025
P value 0.000 0.000 0.000 0.000 0.000 0.000
HC Go / Gg 2.028 2.037 3.174 1.995 2.702 2.730
Z-score 13.790 15.208 10.261 9.499 15.037 6.077
P value 0.000 0.000 0.000 0.000 0.000 0.000
ISA Bandwidth 250 150 250 350 1300 300
Z-score 83.969 6.138 21.119 9.800 2.718 10.154
P value 0.000 0.000 0.000 0 0.007 0.000

Notes: SA (Spatial Autocorrelation), HC (High / low Clustering), ISA (Incremental Spatial Autocorrelation)
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on the spatial locations of stores. Firstly, the develop-
ment level of each store was evaluated according to For-
mula (1), and then the kernel density analysis is per-
formed using ArcGIS. The bandwidth selection of ker-
nel density function has a great influence on the analys-
is results, and different bandwidths will produce differ-
ent agglomeration effects. The appropriate bandwidth
can be determined by the Incremental Spatial Autocor-
relation tool of ArcGIS, and the criterion is Z-score. If
the Z-score of a distance is statistically significant and
located at the maximum peak, the distance is the optim-
al bandwidth, and the spatial agglomeration is the most
remarkable. Table 2 shows that the optimal bandwidth
of different types of stores varies greatly, ranging from
150 to 1300 m, with the average of 433.33 m, while the
general optimal bandwidth of all types of stores is 500 m,
there is little difference between them. Therefore, we set
500 m as the optimal bandwidth for kernel density ana-
lysis (Fig. 8a), and conducts a hotspot analysis based on
kernel density values (Fig. 8b).
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The mean value of kernel density () in the study re-
gion was 41.61, and the standard deviation (o) was
78.54. The area information of each partition is counted,
as shown in Table 3. In this paper, the areas that ¢ < x <
i + o are named as the peripheral area, which is not be-
long to the scope of the commercial agglomeration
areas. The area that x < x and non-hotspots are uni-
formly named as other areas.

Based on the results of standard deviation curve zon-
ing, taking factors, such as the connectivity of commer-
cial agglomeration areas, proximity principle and ad-
ministrative division, into consideration, we divided the
commercial agglomeration areas of Zhengzhou City in-
to 12 major areas (Fig. 9), and the detailed information
of each area is shown in Table 4. To facilitate comparat-
ive analysis, it is necessary to conduct a comprehensive
evaluation of each area based on the area and average
kernel density value. First, the area and average kernel
density value are standardized by max-min standardiza-
tion method. Their weights are assigned to 0.4 and 0.6
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Fig. 8 The kernel density analysis (a) and hotspot analysis of general development of O20 online retailers (b) in Zhengzhou City

Table 3 Statistics of standard deviation curve zoning of 020 commercial agglomeration areas in Zhengzhou City

Category Area/ km’ Ratio / %
Core area (x > u + 30, x > 277.22) 8.21 0.81
Intermediate area (1 + 20 <x <u + 30, 198.68 < x <277.22) 11.08 1.09
Fringe area (u + o <x <u + 20, 120.15 <x < 198.68) 34.97 343
Peripheral area (u <x <u + o, 41.61 <x <120.15) 71.69 7.04
Other area 892.26 87.63
Summary 1018.20 100.00
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Fig. 9 The zoning of 020 commercial agglomeration areas in Zhengzhou City
Table 4 Statistics of standard deviation curve zoning of 020 commercial agglomeration areas in Zhengzhou City
Core area Intermediate area Fringe area
Agglomeration area Code Major trading area Score Rank
Area/km’ Mean Area/km’> Mean Area/km’ Mean
Erqi Square A Erqi Square, Railway Station, David City,  2.02 519.12 0.87 231.87 2.68 14939  0.783 2
Great Shanghai City, Kingbird City, etc.
Guomao360 Plaza B Guomao 360 Plaza, Silicon Valley Plaza, 1.31 522.79 1.56 231.52 5.58 151.34 0801 1
Lanbo Bay, etc.
Dashigiao C Dashigiao, Henan Stadium, Jianwen New  0.93 335.42 1.28 235.15 1.51 156.11 0527 6
Word, etc.
Daxue top Road D Changcheng Kangqiaohua City, Erqi Wanda, 1.44 424.23 1.99 228.50 4.97 152.59 0.681 4
Olive castle, etc.
Zhongyuan Wanda Plaza E Jinyi City, Zhongyuan Wanda Plaza, 1.23 446.08 2.15 227.86 6.39 15295 0.709 3
Children’s Park, etc.
MEBMM F Manhattan Plaza, Eastern Building Material 0.90 380.86 0.99 235.66 3.22 14999 0560 5
Market, etc.
Zhengdong G Cityon, Qiansheng Life Plaza, Dennis Mid  0.13 293.93 0.63 229.65 2.78 15127 0285 7
Town Seven, etc.
Zhengnan H Futian Sun City, Fudu Life Plaza 0.15 324.04 0.32 225.60 1.40 14825  0.226 10
Zhengbei I Qiansheng Plaza, etc. 0.87 22091 5.14 15127 0203 11
HNTIDZ J  New Campus of Zhengzhou University, etc. 0.03 281.11 0.29 236.57 0.77 148.23 0277 9
Huiji District K North University Town 0.07 301.36 0.15 235.42 0.41 14858 0282 8
Mazhai Town Mazhai Town 0.13 132.28 0.000 12

Notes: A bold underlined value indicates that the size is in the top three of the column. MEBMM (Manhattan-Eastern Building Material Market), HNTIDZ (High &

New Technology Industrial Development Zone)
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respectively, and then the weighted summation is car-
ried out to get the evaluation value of each layer of the
commercial agglomeration area. Second, weights of 0.5,
0.3 and 0.2 were given to the core area, intermediate
area, and fringe area, respectively. Then, weighted sum-
mations were performed to obtain the comprehensive
evaluation score of each agglomeration area (Table 4).

The spatial development of O20 online retailers in
Zhengzhou City has obvious agglomeration and hier-
archy. From the macro view, the intersection of Liany-
ungang-Lanzhou and Beijing-Guangzhou railways di-
vides the Zhengzhou urban area into four regions, which
forms an x-shape (Fig. 9). The areas with the higher e-
commerce development level are mainly concentrated in
the northeast and southwest, while the development
levels in the northwest and southeast are relatively low.
There are obvious gaps between different regions, espe-
cially the gaps in the east-west direction. This is also
clearly reflected in the above analysis based on the com-
munity/administrative village boundary. This shows that
the railway, especially Beijing-Guangzhou railway, has
a significant effect on the segmentation of commercial
space in Zhengzhou City.

According to the comprehensive evaluation of each
area (Table 4), 1) Erqi Square area and Guomao 360
Plaza area are in the first level, with the comprehensive
evaluation score between 0.78 and 0.80. The core area
of Erqi Square area is concentrated and contiguous, in-
cluding Erqi square, Railway station, David City, Great
Shanghai City, Kingbird City, and other trading areas,
covering an area of 2.02 km®. It ranks first in all com-
mercial agglomeration areas, and it is the largest com-
mercial agglomeration area worthy of the name in
Zhengzhou City. The core area of Guomao 360 Plaza
area is divided into three parts, namely, Guomao 360
square plaza, Silicon valley square-Lanbao bay, Jincheng
international square, covering an area of 1.31 km?, with
an average kernel density of 522.79. It ranks first in all
areas, and being the second largest commercial agglom-
eration area in Zhengzhou. 2) Zhongyuan Wanda Plaza
area and Daxue Middle Road area are in the second
level, with a comprehensive evaluation score of
0.68-0.71. The core areas of the both are relatively
scattered. The former mainly includes trading areas such
as Zhongyuan Wanda Plaza, Jinyi City, Children’s Park,
Xiyuan International Plaza, with an area of 1.23 km’
and an average kernel density value of 446.08, ranking

third in the comprehensive evaluation. The latter mainly
includes Changcheng Kangqiaohua City, Shenglong In-
ternational Center, Erqi Wanda Plaza, Olive City, efc. It
covers an area of 1.44 km”, with an average kernel dens-
ity value of 424.23, ranking fourth in the comprehens-
ive evaluation. 3) The Manhattan Plaza-East Building
Materials Market area and Dashiqiao area are in the
third level, and the comprehensive evaluation value is
between 0.52 and 0.56. The former core areas mainly
include Manhattan Plaza, East Building Materials Mar-
ket, Zhongnanhai Zhiyin, etc., with an area of 0.90 km?
and an average kernel density value of 380.86, ranking
fifth in the comprehensive evaluation. The latter core
areas include Dashiqiao, Henan Stadium, Jianwen New
World, efc., with an area of 0.93 km® and an average
kernel density value of 335.42, ranking sixth in the com-
prehensive evaluation. 4) Zhengdong area, Zhengnan
area, Zhengbei area, High & New Technology Industri-
al Development Zone and Huiji District are in the fourth
level, with comprehensive evaluation values ranging
from 0.20 to 0.29. These areas basically belong to the
peripheral areas or new development zones of Zheng-
zhou City. The core areas of each area are small in acre-
age, small in quantity and isolated in spatial distribution,
including Futian Sun City, North University Town, Qi-
ansheng Life Plaza, Cityon, Dennis Mid Town Seven,
New campus of Zhengzhou University, etc.

3.3 Core location factors of O20 online retailers’
spatial development

Based on the existing research results, we hold that the
core location factors of O20 online retailers’ spatial de-
velopment mainly included physical business spatial
layout, traffic convenience and population density from
the micro-scale of urban area (Shi et al., 2016a; Shi,
2017). The former is due to the dependence of 020 e-
commerce on local physical business facilities, but lim-
ited by the difficulty in obtaining physical business de-
velopment data at the micro level. Thus, we have not
analyzed this factor for the time being. Traffic conveni-
ence is the key factor that affects the difficulty of con-
sumers to stores for consumption, which is measured by
accessibility index. According to Formula (2), the time
(Time_A), distance (Distance A) and cost (Cost_A) ac-
cessibility index of each trading area are calculated. The
population density directly affects the number of con-
sumers entering the physical stores, and the areas with
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higher population density tend to have larger potential
consumer groups. Considering the mobility of urban
population, we took the mean value of Baidu heat map
at 10:00 and 16:00 in Zhengzhou urban area as the pop-
ulation density during the work period (Popu_work), the
data at 20:00 as the population density during the night-
life period (Popu_nightlife), and the data at 24:00 as the
population density during the sleep period (Popu_sleep).

Using the Inverse Distance Weighting Method, the
spatial interpolation of the accessibility index of 80 trad-
ing areas in Zhengzhou City is carried out, as shown in
Fig. 10 and Fig. 11a. Time_ A, Distance A, Cost A of
Zhengzhou City showed obvious core-periphery struc-
tures, which gradually increase from the city center to

Main roads
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[ 0.64—0.81
[ 0.82-0.90
[30.91-0.97
[10.98-1.04
[11.05-1.09
[ 1.10-1.16
N 1.17-1.34

0 35 7 14 km

the surroundings, indicating that the accessibility is
gradually decreasing, especially in the northwest, north-
east, and southwest, where a significant low-accessibil-
ity zone was formed. From the distribution of Baidu
heat map (Fig. 11b-Fig. 12), the old urban area of
Zhengzhou City is still the region with the highest popu-
lation concentration. After years of development, the
population agglomeration effect of Zhengdong New
District and Economic and Technological Development
Zone are prominent. Those areas are connected with the
old urban area. The population density of High & New
Technology Industrial Development Zone in the west
and Huiji District in the north is still relatively low.
There are obvious separation zones (sparsely populated
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Fig. 10 Spatial interpolation of Time A (a) and Distance A (b) in Zhengzhou City
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Fig. 11 Spatial interpolation of Cost_A (a) and the map of Popu_work (b) in Zhengzhou City
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Fig. 12 The map of Popu_nightlife (a) and Popu_sleep (b) in Zhengzhou City

zones) between them and the old urban area.

The evaluation value of the 020 online retailers’ de-
velopment in each trading area was taken as the depend-
ent variable, and the accessibility index and population
density were taken as independent variables, which
were divided into 2—10 groups. The Factor Detector of
Geodetector was used to measure the contribution of
each factor to the O20 online retailers’ spatial develop-
ment, as shown in Table 5. With the increase of the
number of groups, the ¢ value of each factor basically
show a fluctuating upward trend, and most of them
reach the significant level, indicating that the influence
of each factor on the O20 online retailers’ spatial devel-
opment increases with the increase of the number of
groups. Although the ¢ values of each factor vary in dif-
ferent groups, the order remains relatively stable
(Table 5), indicating that the effect of each factor on the
spatial development of O20 online retailers is relat-
ively stable. For different types of O20 online retailers,
in terms of the mean of ¢ values, Gourmet Services,
Living Services, Beauty Services and Entertainment
Services show similarities, the ¢ value of Popu_night-
life is the largest, followed by Popu work and Popu
sleep, and the Cost A is the least. The g value of Dis-
tance A is slightly greater than Time A, but the differ-
ence is not significant. These show that the population
density, especially Popu_nightlife, has a greater effect
on the spatial development of O20 online retailers than
accessibility, which is mainly because the above four
types of O20 online retailers are mainly concentrated in
densely populated areas such as large shopping malls,

specialized markets, schools and resettlement areas, and
the distribution of these areas in the urban area tend to
be relatively balanced, so the impact of accessibility is
weaker than population density. As for Healthcare Ser-
vices, accessibility, especially Distance A (¢ean = 0.31),
has a greater impact on its spatial development than
population density (0.22 < gpean < 0.25), which is
mainly due to the fact that this type of O20 online re-
tailers are mainly distributed around large hospitals or
medical specialized markets, while the medical re-
sources of Zhengzhou city are mainly concentrated in
the old urban area, where the accessibility is relatively
high, so the accessibility has a relatively larger impact.
For Home-decoration Services, due to its large area
and low rent-paying capacity, its location is often
chosen to be in peripheral areas far away from the city
center and form a specialized market. Although the ac-
cessibility here is poor, there are many employment op-
portunities and a large number of people are gathered
here. Therefore, the ¢ value of accessibility is very small
(0.14 < gpean < 0.17), while the g value of population
density is relatively large (0.21 < gpean < 0.36). As for
020 online retailers as a whole, its spatial development
influencing factors are basically consistent with those of
Gourmet Services (Table 5), because Gourmet Services
accounted for the highest proportion of the whole (> 57%,
Table 1).

In addition, according to the results of linear regres-
sion analysis (Table 6), the development level of O20
online retailers in Zhengzhou city is negatively correl-
ated with the accessibility index (the regression coeffi-
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Table 5 Factor detector analysis of O20 online retailers’ development and location factors for different groups (¢ value) in Zheng-

zhou City
Category Factors G2 G3 G4 G5 Go6 G7 G8 G9 G10  Mean Max. Min.
Gourmet Services Time A 0.167"  0.24™  034™ 0397 041" 04177 044" 044 055 038 055 0.16
Distance_A 0.18™ 019" 033" 0357 042" 045" 05277 0537 0547 039 054 0.8
Cost_ A 011" 0.13™ 021" 018" 0207 0.18" 0217 0200 022" 018 022 0.1
Popu_work 029" 040™" 057 0597 0.59™ 0597 060" 060" 060" 054 060 029
Popu nightlife ~ 0.29™" 043" 061" 062" 063" 063 0637 0637 065 057 065 029
Popu_sleep 028 040 047 0517 052" 053 05477 059 0597 049 059 028
Living Services Time A 029" 036™ 041" 048 049™ 0497 0477 0497 0507 044 050 029
Distance_A 0317 031" 044™ 0477 049™ 052" 0557 054" 0537 046 055 031
Cost_A 0.14™ 016" 021" 0207 023" 0217 0267 0257 0267 021 026 0.14
Popu_work 042" 048 049 053 054 055" 05577 05777 057 052 057 042
Popu_nightlife 038" 052" 054 056 0577 05977 0597 06077 0.607° 055 060 0.38
Popu_sleep 039™ 047 050" 0527 0537 0517 05177 0547 0537 050 054 039
Beauty Services Time_A 008" 0.16™ 022 0277 031" 0327 031" 033 037 026 037 008
Distance_A 0.13"™ 012" 021" 0207 026" 031" 0357 035 0367 026 036 0.12
Cost_ A 008" 009" 012" 010 012 0.1l 016 017  0.14 0.12 017 0.8
Popu_work 023" 031" 034™ 0377 03777 038" 0377 03777 0407 035 040 023
Popu nightlife ~ 0.23"" 034" 040™ 040™ 040" 042" 042" 041" 044 038 044 023
Popu_sleep 023" 026 032" 0307 03177 032™ 033" 035 0367 031 036 023
Entertainment Services Time A 018" 020" 023" 0287 030" 0287 028" 0337 033 027 033 0.8
Distance_A 022" 021" 029" 0307 034™ 0377 0357 040" 0397 032 040 021
Cost A 013 012" 0177 0177 018" 017 0237 022" 020 0.18 023 0.12
Popu_work 033" 042 042" 046" 04577 045" 04777 048 0517 044 051 033
Popu_nightlife 031" 0477 049™ 050 050" 0517 05177 0507 0547 048 054 031
Popu_sleep 03177 0357 042" 04177 043 043" 0447 04777 0447 041 047 031
Healthcare Services Time_A 017" 019 0.19™ 022" 024 028 0257 0277 034 024 034 0.17
Distance_A 0.16™ 0207 033 0337 032" 034" 0347 0367 038 031 038 0.16
Cost_ A 0.10™ 015" 013" 0147 024 018" 0207 023" 026" 018 026 0.10
Popu_work 020" 0.14™ 018" 024" 0257 023" 0277 035 028" 024 035 0.14
Popu nightlife ~ 0.19™" 015" 0.18™ 023™ 023" 023" 0237 032" 023" 022 032 015
Popu_sleep 022" 017 024" 024" 0257 028" 02777 030" 032 025 032 0.17
Home-decoration Services Time A 0.09” 0.09" 0.15" 0167 019" 0207 020" 0227 026" 017 026 0.9
Distance_A 0.09™" 0.2 011" 016" 016" 0197 022" 023" 024 017 024 0.09
Cost A 0.06™ 009" 0177 013 014 016 0.15 0.16 0.17 0.14 017 0.06
Popu_work 018" 0.23™ 039" 0397 0397 040™ 0437 042" 043 036 043 0.8
Popu_nightlife  0.157 026" 036 0367 0367 04177 041" 04077 051" 036 051 0.15
Popu_sleep 0.14™ 012" 0157 021" 0207 023" 0217 0307 0327 021 032 0.12
Whole Time_A 018 0.26™ 035" 040" 0437 042" 0437 0457 053" 038 053 0.8
Distance_A 020" 021" 035 0367 04277 046 05277 0527 0527 039 052 020
Cost_ A 0.12™" 0.13™ 020" 018" 0217 018" 022" 021" 023 019 023 0.12
Popu_work 032" 043™ 056™ 0597 059" 0597 059" 060" 060" 054 060 032
Popu nightlife ~ 0.32"" 046" 0.60™" 061" 0617 062" 062" 062" 064™ 057 064 032
Popu_sleep 0317 041" 048 0507 051" 0527 0537 0577 058 049 058 031

Notes: G2 indicates the data was divided into two groups, and so on. ", ™"

""" represent passing the significance level test of 0.1, 0.05 and 0.01, respectively
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Table 6 Linear fitting analysis of O20 online retailers’ development and location factors in Zhengzhou City

Category Factors Linear fitting equation SC R values F-statistics Significance
Gourmet Services Time_A y=-383.363x +477.893 —-0.565 0.320 36.655 0.000
Distance_ A y=-19.397x +330.578 -0.520 0.271 28.952 0.000
Cost_A y=-73.553x +300.813 -0.400 0.160 14.864 0.000
Popu_work y=4.792x — 358.551 0.694 0.482 72.481 0.000
Popu_nightlife y=>5.097x — 383.460 0.746 0.556 97.845 0.000
Popu_sleep y=15.043x - 362.540 0.693 0.480 71.945 0.000
Living Services Time_A y=-74.170x + 92.760 -0.670 0.450 63.707 0.000
Distance_ A y=-3.840x + 65.199 —-0.631 0.399 51.691 0.000
Cost_A y=-13.604x + 56.974 —0.454 0.206 20.200 0.000
Popu_work y=0.815x - 57.884 0.724 0.524 85.874 0.000
Popu_nightlife y=0.818x—57.206 0.734 0.538 90.861 0.000
Popu_sleep y=0.835x - 56.345 0.703 0.494 76.236 0.000
Beauty Services Time_A y=-105.215x + 129.239 —0.458 0.210 20.744 0.000
Distance_ A y=-5333x+88.914 —-0.423 0.179 16.953 0.000
Cost_A y=-20.557x + 81.541 -0.330 0.109 9.549 0.003
Popu_work y=1.331x-101.886 0.569 0.324 37.394 0.000
Popu_nightlife y=1452x-112.392 0.627 0.394 50.660 0.000
Popu_sleep y=1.394x-102.341 0.565 0.320 36.652 0.000
Entertainment Services Time_A y=-27.452x +35.757 -0.516 0.267 28.369 0.000
Distance_ A y=-1.517x +26.583 -0.519 0.269 28.736 0.000
Cost_A y=-5.936x +24.706 -0.412 0.170 15.929 0.000
Popu_work y=0.357x - 25.508 0.659 0.434 59.926 0.000
Popu_nightlife »=0.368x—26.201 0.687 0.471 69.550 0.000
Popu_sleep y=0.371x-25.382 0.650 0.423 57.114 0.000
Healthcare Services Time A y=-13.468x + 16.893 -0.490 0.241 24.709 0.000
Distance_ A y=-0.742x + 12.371 -0.492 0.242 24.846 0.000
Cost_A y=-2.706x + 10.969 -0.363 0.132 11.869 0.000
Popu_work y=0.131x - 8.800 0.470 0.221 22.149 0.000
Popu_nightlife »=0.130x - 8.461 0.468 0.219 21.895 0.000
Popu_sleep y=0.139x - 8.967 0.471 0.222 22.283 0.000
Home-decoration Services Time_A y=-10.178x + 12.328 —0.368 0.136 12.250 0.000
Distance_ A y=-0.525x +8.526 —-0.346 0.119 10.585 0.002
Cost_A y=-2.413x+8.749 -0.322 0.104 9.030 0.004
Popu_work y=0.149x — 12.044 0.529 0.280 30.326 0.000
Popu_nightlife y=0.150x-11.974 0.538 0.290 31.786 0.000
Popu_sleep y=0.126x - 9.230 0.425 0.181 17.184 0.000
Whole Time_A y=-623.050x + 774.897 -0.581 0.338 39.762 0.000
Distance_ A y=-31.735x + 537.750 —-0.538 0.290 31.817 0.000
Cost_A y=-119.262x + 486.427 -0.410 0.168 15.779 0.000
Popu_work y=17.731x-578.869 0.708 0.501 78.425 0.000
Popu_nightlife y=28.170x — 613.743 0.756 0.572 104.094 0.000
Popu_sleep y=28.037x - 575.648 0.698 0.487 74.093 0.000

Note: SC (Standardized Coefficients)
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cients are negative), and positively correlated with pop-
ulation density (the regression coefficients are positive).
From the standardized Coefficients (SC) and the good-
ness of fit (R?), we can draw similar conclusions consistent-
with the above analysis based on Geodetectors. Besides
Healthcare Services, population density, especially
Popu_nightlife, has a greater explanatory power for the
spatial development of other types of O20 online retail-
ers than accessibility. Accessibility, mainly refers to
Time A and Distance A (—0.492 < SC <-0.490), has a
slightly greater impact on the spatial development of
Healthcare Services than population density (0.468 <
SC <0.471).

4 Discussion

Traditional e-commerce, such as B2C and C2C, has
aroused early attention from the academic community.
Due to its small dependence on physical space, the loca-
tion selection within a city shows a law that no longer
follows the traditional location theory (Lu et al., 2011),
while it still follows the hierarchical expansion path on
the macro scale (Wang and Lu, 2011). O20 e-com-
merce not only has online stores, but also offline physic-
al stores. According to different commodity (services)
delivery scenarios, it can be divided into Store 020 and
Home O20 (Chen, 2019; Zhang et al., 2019). Store
020 is the traditional O20 model, which mainly oper-
ates experiential goods (services). The delivery place is
offline physical stores, and it is represented by experien-
tial online group-buying such as the catering and photo-
graphy (Chen, 2019). Home O20 mainly deals with
convenience goods (services) related to daily life, and
delivers goods (services) to your home via instant Ex-
press / logistics, such as take-out and cleaning services
(Chen, 2019; Zhang et al., 2019). Previous studies re-
vealed that the two kinds of e-commerce show different
spatial development laws. Store 020 requires custom-
ers to consume in stores, so its spatial development is
still restricted comparatively by physical stores’ loca-
tion, and shows a certain degree of traditional business
location characteristics. The agglomeration degree from
the city center to the periphery decreases gradually, and
at the same time, new commercial agglomerations are
formed in urban suburbs with good time accessibility
(Wang, 2014; Zhang et al., 2019). Home O20 is an
emerging 020 mode, which relies heavily on instant ex-
press / logistics. For its products need to be delivered

(served) to the door, so its location selection is limited
by the delivery time and scope of express / logistics and
the location of target customers (Chen, 2019; Shi et al.,
2019a). The research object of this article is online
stores of Meituan.com, which basically belong to Store
020 in terms of the types of goods (services). The res-
ults show that different types of stores have significant
spatial agglomeration, indicating that their spatial devel-
opment have significant location characteristics instead
of being homogeneous. Generally, the commercial de-
velopment level of the central urban area is relatively
high and that of urban periphery is relatively low, but it
is not the traditional monocentric urban spatial structure.
The area with the high development level in the central
urban area is divided into several relatively independent
commercial centers, and several high-level commercial
agglomeration areas have emerged in urban periphery,
indicating that the core-periphery structure is being
broken and the polycentric Spatial development pattern
is being formed gradually. In addition, all kinds of 020
online retailers’ agglomeration areas are basically areas
with high level of physical business development. They
have large shopping malls, professional markets or cent-
ral plaza, with a large crowd of people and complete
service facilities, indicating that the development of
020 e-commerce has a strong dependence on physical
business facilities.

Many factors affect the physical commercial spatial
layout, including direct influencing factors such as loca-
tion characteristics, traffic conditions, consumer attrib-
utes and competitive environment, as well as indirect in-
fluencing factors such as regional economy, policy and
planning, history and culture (Chen, 2019). 020 e-com-
merce has the nature of ‘semi-virtual’, which is de-
veloped on the basis of physical stores. Therefore, the
above factors that affect physical commerce’s develop-
ment still have effect on its spatial development. However,
this effect is somewhat weakened by network platform
and express / logistics. Thus, the current academic de-
bate on this aspect is still fierce (Shi, 2017; Chen, 2019).
Some scholars believe that the spatial pattern of Store
020 is still considerably influenced by traditional loca-
tion theories, but the time that spent by consumers go-
ing to physical stores has a greater impact than physical
distance on business activities, and become the primary
factor in its location selection (Shi et al., 2016a, b). Oth-
er scholars think that Store O20 is less influenced by
consumers’ location and show more freedom in loca-
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tion selection. However, Home O20 mainly sells in-
stant goods (services), and is more sensitive to physical
distance because of the limitation of delivery time and
distance of ex-press/logistics (Chen, 2019). In addition,
some other researchers insist that Home O20 has fur-
ther broken through geographical restrictions, and its
spatial development rules basically conformed the in-
novation diffusion hypothesis, showing a spatial diffu-
sion law that contrary to the Store O20 (Shi et al.,
2019a; Zhang et al., 2019). It can be seen that there is no
consensus has been reached in the academic community,
and the conclusions even somewhat contradict each oth-
er. The reason may be that the penetration of e-com-
merce into physical business is too fast, new commer-
cial forms and business models emerge one after anoth-
er, while the theoretical research can not keep up with
the development of business practice. On the whole, ex-
isting studies showed that the factors affecting O20 on-
line retailers’ spatial development mainly include phys-
ical business spatial layout, business organization forms,
types of goods (services), the penetration level of in-
formation technology, logistics distribution conditions,
consumer distribution, and Traffic convenience (Shi,
2017; Chen, 2019; Zhang et al., 2019). However, the
above factors play different roles. From the perspective
of the business operation process, the physical commer-
cial spatial layout and consumer distribution represent
merchants and consumers, respectively. The logistics
distribution conditions and traffic convenience are the
links that connect them. The above four factors form a
closed loop of O20 business activities, and become the
key elements of its spatial development. For Store 020,
convenient transportation facilitates consumers to reach
physical stores quickly for consumption. Therefore, we
considered that physical commercial spatial layout,
traffic convenience, and consumer distribution are the
core location factors affecting the spatial development
of 020 online retailers in Zhengzhou city. However, we
have not analyzed this factor because of the difficulty in
obtaining the spatial distribution data of physical busi-
ness. This is also the shortcoming of this study, and the
follow-up studies should be further improved. Accord-
ing to the analysis results, the contribution of popula-
tion density to the spatial development of O20 online
retailers in Zhengzhou City is greater than that of the ac-
cessibility, especially the population density in the
nightlife period, which indicates that the Zhengzhou’s
020 commercial spatial development is more depend-

ent on consumer distribution. The contribution value of
time accessibility and distance accessibility had been es-
timated. However, there are little differences. The over-
all contribution of time accessibility is slightly larger
than that of distance accessibility. However, it is not
enough to show that time cost has exceeded distance
and become the primary factor in the location selection
of 020 online retailers, which needs further in-depth
analysis, and this is somewhat different from the conclu-
sions of Shi Kunbo (Shi et al., 2016a, b). Zhengzhou is
a commercial city rising from railway traffic, with poor
historical accumulation and short development history.
The construction of urban infrastructure takes the rail-
way station as the core to spread around. The facilities
in the central urban area are perfect, while those in the
peripheral areas are comparatively poor. The spatial dis-
tribution of time accessibility and distance accessibility
is highly overlapped (Fig. 10). This may lead to the ef-
fect of time cost on the spatial development of O20 on-
line retailers in Zhengzhou City has not been fully
presented. It could be expected that the time cost will
play a more important role with the further improve-
ment of urban peripheral infrastructure construction.

5 Conclusions

1) The development of different types of O20 online re-
tailers in Zhengzhou City has remarkable spatial ag-
glomeration, among which the gourmet services and liv-
ing services have the strongest agglomeration. The glob-
al high-value agglomeration characteristics are obvious,
and the spatial polarization phenomenon is prominent.
2) The agglomeration areas of different types of 020
online retailers are different, but most of them are con-
centrated in the old urban area within the Third Ring
Road of Zhengzhou City, within 6 km from the city cen-
ter (Zhengzhou railway station). There are 16 major
high-value agglomeration areas, among which Erqi
Square, Guomao 360 Plaza, Daxue Middle Road, Dashi-
qiao and Zhongyuan Wanda Plaza are comprehensive
agglomeration areas, while the others are specialized ag-
glomeration areas. 3) The commercial agglomeration
zoning shows that the total area of Zhengzhou 020
commercial agglomeration areas is 54.26 km?, account-
ing for 5.33% of the study region, where the core area,
intermediate area and fringe area are 0.81%, 1.09% and
3.43%, respectively. The areas with the high develop-
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mental level of O20 e-commerce are mainly concen-
trated in the northeast and southwest of the x-shaped re-
gion formed by the intersection of Lianyungang-Lan-
zhou and Beijing-Guangzhou railways. Erqi Square and
Guomao 360 Plaza have the highest development level,
followed by Zhongyuan Wanda Plaza and Daxue Middle
Road, again for Manhattan-Eastern Building Material
Market and Dashiqiao, the development level of Zheng-
dong, Zhengnan, Zhengbei, High & New Technology
Industrial Development Zone, Huiji District and other
areas is relatively low. 4) Zhengzhou’s O20 commer-
cial pattern is highly dependent on physical business,
and the population distribution, especially the popula-
tion distribution during the nightlife period, plays a vi-
tal role in its spatial development, followed by the ac-
cessibility. The effect of time cost is slightly larger than
that of physical distance, but the difference between
them is little, and travel costs have the least impact.
5) Local government should make full use of the lead-
ing role of population and infrastructure in the service
industry, actively guide the population in the central
urban area to evacuate to peripheral areas, continuously
improve the construction of suburban public service fa-
cilities, and promote a more balanced and sustainable
development of commercial services in Zhengzhou City.
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