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Abstract: In recent decades, China has been on a new journey toward a digital economy of which
e-commerce accounts for a substantial proportion. Despite some controversy, the innovation diffusion
hypothesis and efficiency hypothesis of online shopping have been tested in research on the urban–
rural dual structure. However, research on the spatial diffusion model of online business is sparse.
Based on the online business and online shopping index released by the Ali Research Institute, this
article compares the spatial diffusion model of online shopping and online business in the core–
periphery structure based on the inequality between the eastern and western regions of China. Our
study suggests that online business trends are in line only with the innovation diffusion hypothesis,
with marginal counties having lower levels of online business. Online shopping, on the other hand,
is in line with the innovation diffusion hypothesis and partially with the efficiency hypothesis, with a
higher index of online shopping in the core regions and some peripheral counties. The discrepancy
in the spatial diffusion mode is due to the differences in aims and supporting elements between
online business and online shopping. Apart from infrastructure, the diffusion of online business is
largely constrained by the regional industrial base, while online shopping is influenced by income
and savings levels, which is the main reason for the differences in the spatial diffusion of online
business and online shopping. We argue that the diffusion of online business has not led to the
ability to balance regional inequalities at the national scale, while online shopping has the potential
to bridge core and peripheral disparities better than online businesses, not in terms of the ability to
bridge economic disparities, but in terms of the potential to reduce spatial consumption inequalities
and welfare gains.

Keywords: online business; online shopping; spatial diffusion model; innovation diffusion hypothesis;
efficiency hypothesis; regional inequality

1. Introduction

Since the advent of information and communication technologies (ICTs), there have
been ongoing debates about the spatio-temporal effects of the spatial expansion of the
internet. The impact of the spread of the internet on the geographic location of economic
activity has also been the subject of much scholarly attention [1,2]. In response to the techni-
cal characteristics of the internet, the theory of “time-space compression” was proposed [3].
Moreover, Cairncross [4] declared the “death of distance”, and Friedman [5] stated that
“the world is flat” in the internet era. It is indisputable that the application of the internet
overcomes the friction caused by distance and reduces the communication, transportation
and search costs for economic activities [6], and the development of networks creates
decentralization in the core–periphery structure.

However, different views on the impact of the internet remain. In the urban–rural
dichotomy, the central city is considered to be an important distribution area for internet
technologies. Compared with urban areas, rural areas are obviously high-cost markets.
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Thus, investment in new technologies will continue to be made in urban regions, and this
urban orientation has led to a gap in digital diffusion between urban and rural regions [7].
Furthermore, differences in social and economic characteristics, such as knowledge, skills,
and income, have also led to social exclusion in the adoption of internet technologies [8].
Thus, the polarizing trend of the core area within the core–periphery structure of urban
and rural regions has also been repeatedly emphasized in the adoption of the internet.

Research on the spatial expansion of the internet between urban and rural regions has
focused on the commercial application of the internet—e-commerce—as a breakthrough.
Anderson et al. [1] proposed two mutually targeted hypotheses regarding whether the
adoption of online business might affect the spatial structure, namely, the innovation
diffusion hypothesis, based on the innovation hypothesis, and the efficiency hypothesis,
based on the demand hypothesis. Compared with residents in other regions, people
living in urban regions tend to use e-commerce because of their higher education and
internet skills [9]. However, the adoption of online shopping in remote areas and sparsely
populated areas lacking stores is particularly valuable in overcoming spatial friction [2].
There has been an interesting debate as to whether e-commerce usage in rural areas will
exceed that in urban areas [6].

Previous testing of the spatial diffusion hypothesis of e-commerce has focused on the
municipal level. Two of Anderson’s hypotheses on the spatial diffusion of online shopping
are tested by comparing the differences in online shopping adoption between urban areas
and suburban or rural regions. It is also common in research to equate e-commerce directly
with online business or online shopping in order to study the differences between urban and
rural areas, without clearly distinguishing between online business and online shopping.
Our study contributes to the growing body of research on the diffusion of e-commerce by
providing a different perspective for understanding the expansion of e-commerce at the
national level. For example, we distinguish between online shopping and online business
and extend the core–periphery structure from the urban scale to the regional scale.

This article takes mainland China as the research scale and counties, except for mu-
nicipal districts, as the research unit. Compared with the city unit, the number of county
units is greater, allowing the precise identification of more detailed features of diffusion.
We adopt the core–periphery structure based on the regional inequality between the east-
ern and western regions of China. The eastern part of China is economically developed
and technologically advanced, while the remote areas in the west have low population
and economic density. There is a gap in technological adaptability between the western
and eastern regions. Therefore, we adopt the core–periphery structure with the east as
the core area and the west as the marginal area based on the socioeconomic gradients
of different regions in China. Previous tests of the innovation diffusion hypothesis and
efficiency hypothesis have mainly been based on the diffusion of online shopping, using
regression methods to analyze the econometric correlation between online shopping and
urban or rural areas as a way of testing the diffusion hypothesis. Starting from the two
opposites of “retail” and “consumption” in e-commerce, this paper tests and compares the
applicability of online retail and online shopping in the innovation diffusion hypothesis
and efficiency hypothesis. In this process, we discard the regression method and return to
the essence of diffusion by using the diffusion gradient layout characteristics to determine
which hypothesis best explains the large-scale diffusion of e-commerce. The mechanisms
underlying the differences in the spatial diffusion patterns between online business and
online shopping are also analyzed.

The following section introduces the literature on the diffusion of the internet and the
spatial diffusion of e-commerce. Our review focuses on the digital divide caused by internet
diffusion, the mechanism of internet diffusion, and the spatial diffusion of e-commerce.
Section 3 elaborates on the data sources. Section 4 compares the spatial diffusion model
of online business and online shopping. Section 5 uses the ordinary least squares (OLS)
method to analyze the diffusion mechanism of online shopping and online business in
different samples. Conclusions are drawn and discussed in Section 6.
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2. Literature Review
2.1. Internet Diffusion and the Spatial Digital Divide

The digital divide between regions plays a considerable role in the proliferation of e-
commerce, and in particular, the layout of digital infrastructure can significantly influence
the adopting of e-commerce in different regions. The term “digital divide” is used to
describe the difference between the “haves” and “have-nots” of digital infrastructure,
referring to the wide social and regional differences in people’s capacity to access and
adopt digital equipment and services as well as their capacity to access the internet in
terms of physical connectivity and use of facilities [10,11]. OECD (2001) described the
“digital divide” as the gap between groups of different socioeconomic levels in terms of
access to ICTs and the use of the internet for various activities. The digital divide has also
been described as disparities in internet access, usage, search strategies, social support,
information evaluation, and user diversity [12].

To conceptualize the digital divide, the dichotomy of the digital divide between
different scales was a valuable concept at the beginning of the development of the internet,
and most of the policy discussions and research on telecommunications issues have focused
on the issue of access to technical facilities [13–15]. However, as the digital infrastructure
divide has narrowed, research in recent years has diversified this binary concept, and
new intricacies have been recognized in internet-access disparities [16,17]. Access to ICT
is not the same as adoption or, more importantly, effective use. As a result, statements
such as redefining the digital divide and transcending access rights have emerged [18,19].
Numerous empirical studies have emphasized the importance of distinguishing between
access and use, as having access to an internet infrastructure does not mean that people
will use it [20]. The redefinition of the concept of the digital divide focuses on the inequality
of internet use, which is referred to as the deepening digital divide [21,22]. Following
discussions on adoption, the issue of digital usability has become the third level of the
digital divide, where dissimilar skill levels lead to new disparities [23]. This third level of
the digital divide is related to the knowledge gap, and therefore, a change in the concept of
the digital divide is necessary. The digital divide is not only a technological issue, but also
a social issue that reflects broader social, economic, cultural, and learning inequalities [24].

Apart from the conceptual issues of the digital divide, research on the inter-regional
digital divide is more oriented toward spatial scale studies and different objects. The
digital divide coexists in different dimensions and forms, including digital divisions at
different spatial scales and with different socio-demographic characteristics, and they
are also linked to the ownership of ICT. Unlike the divide that stems from technology,
people in marginalized areas are also affected by their own social exclusion factors, such
as geographic location and social characteristics. The existing social divide needs to be
reproduced in studies of digital inequality, which is a more pressing issue than the digital
infrastructure gap in marginalized areas.

Digital inequalities involving spatial scales, including between countries, between
urban and rural areas, and within cities and villages, have been explored by scholars. Early
studies of inequality on the internet dealt with the inequalities in connectivity between
developed and developing countries, and how these differences might affect society [10].
Compared to individuals in suburban and urban areas, studies have found that rural
residents are less likely to use internet technology for economic and other everyday ac-
tivities, a relationship that is a product of the slow diffusion of advanced technology to
rural areas [25]. ICT adopters can be categorized according to their stage of adoption, and
there is evidence that marginal areas will continue to lag behind as technologies continue
to iterate [26,27]. Not only do marginal communities have less broadband internet usage
than metropolitan communities, but also the degree of broadband availability varies within
marginal communities [28].

Factors contributing to differences in ICT systems, classified according to socio-
demographic characteristics, are socio-economic status in relation to the state of the
technological infrastructure, including age, income, highest level of education attained,
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ethnicity, etc. Looking back at rural issues a decade ago, low levels of education were a
major barrier to ICT development in marginal areas [29]. Nowadays, education remains a
huge factor in the internet use divide in marginalized communities [30]. For people living
in marginal areas, rural communities may not be able to afford superfast broadband con-
nections on their incomes, and even regular broadband can be no small challenge [31,32].
There is also a digital divide between the sexes, with the act of sharing online being very
different in terms of gender, with men more likely to be involved [33,34]. Social factors
affecting the digital divide also include age, with older people generally having lower
access to ICT [35,36], and persistent gaps between different racial and ethnic groups [37].

2.2. Mechanism of Internet Diffusion

The diffusion of innovation is a long-term and continuous process, during which the
share of companies adopting and applying new technologies grows [38]. Hägerstrand con-
siders distance to be the main influencing factor for the diffusion of innovation, especially
distance from innovation centers [39]. A number of empirical studies have proven that dis-
tance is negatively related to the degree of innovation diffusion [40,41]. Spatial proximity,
cognitive proximity, social proximity, organizational proximity and institutional proxim-
ity have also received extensive attention from geographers in the study of innovation
diffusion [42–44].

In terms of the diffusion mechanism, Hargittai summarized that the economic level,
human capital, institutional environment and existing technology accumulation are all
important elements in the diffusion of the internet in a country or city [45]. The spatial
diffusion of the internet in the United States and the European Union is based on the theory
of neoliberal economics [46]. Notably, the diffusion of internet access is a process driven by
the market and profit, and cities always take the lead in internet diffusion [47]. The spatial
diffusion of digital networks needs to create value for all major stakeholders. In particular,
only when all participants can obtain appropriate value in the form of economy, efficiency,
legitimacy, knowledge or social benefits can the network be successfully spread [48].
Guillen and Suarez conducted a survey using national-level data and demonstrated that
internet adoption is a complex phenomenon and that the spatial diffusion of the internet is
more influenced by per capita income, infrastructure, English language proficiency and
entrepreneurial conditions than by the impact of public policy on telecommunications [49].
Additionally, Beilock and Dimitrova identified that per capita GDP is the most important
factor affecting the rate of internet adoption [50]. According to the research of Lin et al., the
proliferation of the internet is positively correlated with economic growth, with spillover
effects being more pronounced in developed regions [51].

2.3. Spatial Diffusion of E-Commerce

From the perspective of “retail” and “consumption”, the combination of the internet
and commerce has resulted in two types of technology applications: business-oriented
online business and consumer-oriented online shopping, which are collectively referred
to as e-commerce [1]. Research on the spatial diffusion of e-commerce has focused on
comparing the diffusion order and diffusion mode between core and marginal areas.

Most of the research on the spatial diffusion of online shopping has aimed to verify
the two mutually targeted hypotheses proposed by Anderson. Farag et al., for example, in-
dicated the spatial distribution of internet users and online buyers in the Netherlands from
1996 to 2001 and the impact of spatial variables on online shopping [2]. They found that
the innovation diffusion hypothesis and the efficiency hypothesis coexist in the diffusion
of e-commerce. On the one hand, residents living in highly urbanized regions are more
likely to search or purchase online. On the other hand, residents living in less urbanized
or non-urbanized areas with lower accessibility to stores can purchase products online
more often. As De Blasio noted, the internet cannot reduce the role of distance, with urban
consumers using the internet and e-commerce much more frequently than consumers in
weakly urbanized areas [52]. According to the survey of Motte-Baumvol et al., the efficiency
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hypothesis is partially validated by findings that suburban and urban households have
very different patterns and that online purchases can remove spatial constraints on access
to tangible goods [53]. Cao et al. examined the relationship between spatial attributes and
online shopping and found supporting evidence for the innovation diffusion hypothesis,
arguing that internet users living in cities or areas with high shopping convenience are
inclined to shop online more frequently than those in other regions, as the former are
more educated and use the internet more than the latter [54]. Beckers et al. highlighted
the fact that there is no significant effect of the level of urbanization of a region on the
probability of online shopping by analyzing data from a survey conducted by the Belgian
Retail Federation with over 1500 respondents [55].

Research on the spatial diffusion hypothesis of e-commerce has long been centered
on online shopping. However, does the spread of online business follow the innovation
diffusion hypothesis and efficiency hypothesis? Do residents in marginal areas adopt
the internet in order to overcome the distance barrier to sell their agricultural products?
Previous studies of the spatial diffusion of online business included two main issues: the
extent to which the diffusion of online business affects the number of visits to offline
stores, and the comparison of the order of diffusion in urban and rural areas [6]. We focus
primarily on the latter question. Retailers in urban areas are more likely to take on an
online sales strategy, as urban areas typically have more advanced telecommunications
infrastructures, stronger internet innovation capabilities and knowledge spillover, and more
internet-related production services [56]. Clarke et al., for example, investigated a large-
scale commercial consumer survey in the U.K. to explore the expansion of e-commerce in
British retail and to examine the spatial differences in e-commerce adoption [6]. According
to their research, e-commerce initially spread from London and major cities but was not
just an urban trend. Due to the improvement of broadband service quality, usage in rural
areas is increasing.

2.4. Digital Inequality and Spatial Diffusion of E-Commerce in China

The distribution of internet users in China is characterized by significant spatial
differences, with the eastern coastal regions accounting for more than 50% of the country’s
internet users. China is the world’s largest ICT market in terms of the number of mobile
devices used, the number of internet users and the number of broadband users, but there
are significant numerical inequalities within and between provinces, municipalities and
counties [57]. The growth of e-commerce in China exhibits national inequalities that are
constrained by local economic, political and infrastructural conditions. The growth of
e-commerce exhibits a spatial mix that relies on the structure of cyberspace and physical
space [58]. As a rural e-commerce cluster with Chinese characteristics, there are many
studies on the spatial distribution of Taobao villages that involve the spatial diffusion of
e-commerce. Similar to the regional development of the ICT industry, Taobao Villages first
emerged in more developed regions and then gradually spread to less developed regions,
showing a tendency of agglomerative diffusion [59]. As Liu et al. noted, more than 90%
of Taobao villages are located in East China, while Central China has the second highest
number of Taobao villages and the least in the West [60]. The study by Geng et al. also
shows that, overall, the concentration of e-commerce in the northern and western regions
of China is decreasing, with a stable trend of geographical concentration of e-commerce
activity in the eastern and southern regions [61]. The use of e-shopping technology is also
very unevenly distributed across regions, with more developed cities in the east being
higher than those in the less developed west, and cities at higher administrative levels being
higher than those at lower administrative levels [62]. The level of online shopping in China
is trending downwards from the eastern coastal areas to the western rural mountainous
areas [57].
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3. Data and Method

The data in this article are from the 2015 China County E-commerce Index, which is the
online business index and online shopping index of all the counties in China published on
the website of the Ali Research Institute. These indexes are based on the e-commerce data
of Taobao.com (accessed on 15 September 2019), China’s largest e-commerce website, and
are very comprehensive. The Online Retail Index (OBI) and Online Shopping Index (OSI)
are constructed by Ali Research to characterize the level of e-tailing and online shopping in
each county. The formulae are as follows:

OBI = 0.6 × α + 0.4 × β (1)

OSI = 0.6 × γ + 0.4 × ρ (2)

where OBI stands for Online Sales Index and OSI represents Online Shopping Index; α
stands for e-tailing density, that is, the ratio of the number of e-retailers to the population; β
indicates e-tailing trade level, which is the ratio of the number of e-retailers with an annual
turnover of over RMB 240,000 to the total number of e-retailers; γ stands for online shopping
density, that is, the ratio of the number of online consumers to the population; ρ means
online shopping consumption level, which is the ratio of online shopping consumption
to the d represents the level of online shopping consumption, that is, the ratio of online
shopping consumption to the number of online shoppers. The values range from 0 to
100, with larger values indicating a higher level of online shopping development. The
socioeconomic data used in the regression model are partly derived from the China County
Statistical Yearbook and partly crawled from Tianyancha.com (accessed on 23 April 2020).
The offline retailer, ICT service providers and logistics service provider data obtained
from Tianyancha.com (accessed on 23 April 2020). The length of high-grade roads, per
capita GDP, employment in service industry, industrial output value above designated
size, number of manufacturing enterprises, population density, and per capita savings data
come from the China County Statistical Yearbook. After sorting out the data, they are all
unified to the county level for analysis of the mechanism.

This paper conducts an exploratory geographic data analysis based on ArcGIS soft-
ware to explore the distribution patterns of spatial data and visualize the exponential
grading of online business and online shopping. We calculate simultaneously the local
autocorrelation index of online business and online shopping to obtain their cold and hot
spots distribution and identify their local spatial autocorrelation characteristics. The aver-
age index per hundred kilometers is calculated to verify the spatial diffusion characteristics
of e-commerce. Finally, a least squares regression model is used to explore the factors
influencing the diffusion of online business and online shopping.

4. Differences in Spatial Diffusion
4.1. Comparison of Spatial Diffusion Characteristics

We use the core–periphery structure based on China’s “east–west” structure. Due to
the large number of county units, in verifying the spatial diffusion pattern of online business
and online shopping, we can make judgements based on the transition characteristics from
core to peripheral counties. If the spatial diffusion from east to west conforms to the pattern
of gradient diffusion from core to edge, then it is in line with the innovation diffusion
hypothesis at the county scale. Conversely, there is the efficiency hypothesis. Since the
cross-sectional data of each year can be seen as the result of the previous diffusion, we use
the 2015 online business and online shopping data as the diffusion results of the previous
years to study the spatial diffusion of e-commerce.

The distribution of county-level online business in Figure 1 shows that the high value
of the index is distributed in eastern coastal China, where high-value contiguous areas
are formed. The central region, as a transitional region between the eastern and western
regions, has a lower index than the eastern region. Online business in the western counties
is dominated by a low-value distribution. The county-level online business index has

Taobao.com
Tianyancha.com
Tianyancha.com
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obvious gradient distribution characteristics. High values are distributed in the eastern
coastal areas from Bohai Bay to the Pearl River Delta. The mid-level is North China, Central
China and South China, and the vast western area is the outermost level. The eastern
region has a higher level of economic development and is also a center of technological
innovation. The general forms of technology diffusion are hierarchical and contagious
diffusion. The eastern region, being at the heart of online business technology innovation,
is the first to be exposed to online business technology and therefore, has an advantage in
online business adoption.
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Figure 1. County-level online business and online shopping index in 2015.

The state of online shopping in counties shows that high-value areas are more widely
distributed than are online businesses. High values are distributed not only in the eastern
coastal areas, but also in the North China Plain and northern regions. Low values are
located in the western region and are distributed over a smaller area. Comparing the spatial
characteristics of online business and online shopping in counties, it can be seen that online
shopping in general conforms to the same gradient distribution characteristics. However,
there are many high values in the remote areas of Northeast and Northwest China, as well
as on the North China Plain. The presence of these areas seems to diverge from the gradient
distribution characteristics of the core–periphery structure from east to west. Compared to
the eastern region, the peripheral counties have larger administrative districts but are more
sparsely populated. Retail services are mainly located in administrative premises and most
residents have difficulty accessing these services. The widespread distribution of internet
infrastructure and high penetration of mobile internet in China, as well as the low technical
threshold for online shopping, has led residents to switch from offline consumption to
online shopping, with higher indices in some marginal areas.

4.2. Spatial Agglomeration Characteristics

This analysis of the distribution of spatial diffusion provides a preliminary perception
of the diffusion characteristics of online business and online shopping. In the core and
peripheral areas, we find some high values that presumably reflect agglomeration, but
whether these areas are truly high-value clusters still needs to be explored using more
scientific spatial analysis. In Figure 2, hot-spot analysis is used to explore the high-value
agglomeration of online business and online shopping. The analysis of the online business
index shows that the hot spots are concentrated in the eastern part from Bohai Bay to south-
western Fujian, with a significance level of more than 90%. Most of China’s top 100 counties
in terms of GDP are located in the eastern region, which have a good manufacturing base, a
complete retail supply chain and abundant human capital. As a result, the high value areas
for online business are clustered in the eastern regions. Because of the mixed distribution of
high and low values in North China, Central China, and South China, the analysis results
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are not significant. Most of the areas in the west are cold-spot clusters with a significance
level of more than 90%, supplemented by the presence of some small patches of mixed high
and low values in the west, which show non-significant results in the analysis of cold and
hot spots. The hot-spot analysis shows the characteristics of the gradient distribution of
the online business index more clearly, but there is a non-significant area in the northwest
region, and further demonstration is needed.
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The online shopping index has formed a very large hot spot in the eastern region and
its hinterland, North China. We observe only that there are high values in North China
in the previous analysis, but we do not know whether this area represents a “marginal
reversal”. The analysis here suggests that the high-value area in North China is not a
“marginal reversal” but is part of the greater whole of the eastern core area. However,
this result also needs further verification. Additionally, there are six small hot spots in
the northern region. Whether there is a “revolution” in the peripheral regions also needs
further investigation. The northern fringe regions are mostly mountainous, grassland or
desert terrain, with poor accessibility to retail services and a strong incentive for residents to
shop online. Moreover, the industries in the northern regions are mostly resource extraction
and animal husbandry, where the inhabitants have a high per capita income and a strong
spending power, thus creating high-value agglomerations.

4.3. Differences in the Same County

Having analyzed the spatial diffusion patterns of online shopping and online business
indexes in different counties, we will explore which pattern is more dominant within the
same county. Especially in remote regions, if one of these indexes has a greater advantage
and is widely distributed, this can indicate the existence of marginal reversal. Therefore, the
difference between the online business and online shopping indexes is used to represent the
divide in Figure 3. Online shopping has an absolute advantage in the northern region, in-
cluding the fringe areas from the northeast to the northwest, which form an agglomeration.
There are few regions in eastern China, where online shopping has an absolute advantage
except for the region on the west coast of the Taiwan Straits. This finding shows that
peripheral areas have a demand for technology but are better adapted to online shopping
and less well adapted to online business. Combined with the previous analysis, it can be
seen that the eastern coastal region takes into account the application of business-oriented
and consumption-oriented technology, which is a relatively comprehensive technical adap-
tation. Marginal areas are subject to regional endowments, industrial foundations and
knowledge thresholds, resulting in poorer application of business-oriented technology,
while the application of consumption-oriented technology has an advantage.
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4.4. Diffusion Features in the Core-Periphery Structure

From the perspective of spatial distribution, online business and online shopping
have different diffusion features, and it can be concluded that there are differences in their
spatial diffusion patterns. To examine this result in more depth, the eastern coast (from
Bohai Bay to the Pearl River Delta) is selected as the baseline, and the average values of
online business and online shopping indexes within a radius of 100 km from the baseline
are calculated. At the same time, the three largest cities in China—Beijing, Shanghai, and
Guangzhou—are selected as benchmark points for cross-comparison with the baseline. The
eastern region, as the center of innovation for ICT and e-commerce in China, is the starting
point for the proliferation of e-commerce. Therefore, we have chosen these two sets of
baselines and benchmark points.

According to the average value per 100 km in Figure 4, the spatial spread of online
business basically shows a decreasing trend from the core area to the edge. There are only
two peaks around A (2500 km) and B (3200 km), but neither of them is sufficiently sustained
and robust. On the whole, online shopping presents characteristics of decreasing from east
to west, but there are some regions where this decreasing pattern is broken. Two crests
appear in regions C (1200–1800 km) and D (2300–3200 km), both of which remain in a
longer range and exhibit good robustness.
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Summarizing all the diffusion characteristics analyzed above, we can affirm that
online business basically decreases in a gradient from the core area to the peripheral
area, which is in line only with the innovation diffusion hypothesis. In addition to the
diffusion of innovation from high-tech areas to low-tech areas, the phenomenon of low-tech
areas preferentially using technology in response to their own needs also exists in online
shopping, generally conforming to the innovation diffusion hypothesis, and some areas
also conform to the efficiency hypothesis. Thus, the analysis in this section essentially
verifies the previous analysis.

5. Why Are There Differences?

As the previous analysis shows that the spatial diffusion patterns of online shopping
and online business differ, regression methods are used to explore the reasons. We take the
county-scale online business index and online shopping index as dependent variables to
explore the mechanism of the spatial diffusion difference. As Coe and Yeung noted, many
social and cultural aspects of e-commerce development are embedded in specific places
and environments [63]. Innovative applications of e-commerce cannot appear in a vacuum
but need to combine sufficient internet infrastructure, human capital, entrepreneurship,
and supportive finances, logistics and government agencies. Boschma and Weltevreden
also found that the adoption of the internet is affected by the unique characteristics of
enterprises, network relationships and geographic locations [64]. When selecting elements
that affect the adoption of online business, the possibility of offline retail transforming
into online business is considered, and infrastructure elements, such as ICT services,
logistics services, and the length of high-grade roads, are also included [65]. Areas with
good infrastructure are in a better environment to adopt online business and are more
likely to adopt new technology [66]. In terms of the offline retail, the socioeconomic
environment, per capita GDP, employment in the service industry, the output value of
industrial enterprises above a designated size, and manufacturing enterprises are selected
as indicators. The greater the number of offline retailers, the better the entrepreneurial
climate in the region. Previous research has found that a significant amount of online
business has been transformed from offline retail [67]. Economic growth accompanied by a
good institutional environment and highly skilled human capital have a catalytic effect on
the use of online business [68]. A quality labor market can reduce labor costs for online
business companies, and the matching of labor markets with companies is smoother [69].
The higher the output value of industrial enterprises above the scale and manufacturing
enterprises, the richer the variety of products in the region, supporting online business
development in terms of production in the supply chain [70].

As Farag et al. stated, shopping accessibility, that is, the number of stores within
a fixed region, is an important variable affecting residents’ online shopping [2]. Cao
et al. incorporated internet infrastructure, education level, and income into the regression
model to investigate the spread and use of online shopping, and the results were also
significant [54]. Clarke et al. suggested that age and income are crucial demographic
discriminators of e-commerce usage [6]. Since the number of offline retail options reflects
local shopping demand to a certain extent, the number of offline retail options is used as a
variable. Infrastructure elements, such as ICT services, logistics services, and the density of
high-grade roads, are also considered independent variables, similar to online business.
The total per capita savings and per capita GDP that affect residents’ consumption decisions
are also selected as an independent variable. These two factors are related to spending
power. The higher the GDP per capita and total savings per capita, the higher the likelihood
of online consumption [71]. Counties with low population density indicate remote areas,
and the population density variable is added to verify whether remote areas have higher
consumer demand. Descriptive statistics are provided in Table 1.
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Table 1. Descriptive statistics.

Variable Min. Max. Mean Std. Dev.

Offline retailer 27 80,913 6190.84 6007.36
ICT service providers 2 48,051 378.67 1293.33

Logistics service providers 1 2018 61.85 64.49
Length of high-grade roads 0 1510 200.17 205.48

Per capita GDP 12.95 17,023.24 1173.90 1116.26
Employment in service industry 68 1,407,234 69,589.93 74,135.89

Industrial output value above
designated size 0 7852.39 254.07 463.22

Number of manufacturing enterprises 7 59,024 2692.67 5032.81
Population density 0.12 2062.5 295.41 282.15
Per capita savings 316.8 156,913 19,832.61 14,248.6

Stata was used to perform OLS regression analysis. Table 2 shows that the fitting
coefficients of the model are all above 0.45, and the model is in line with expectations.
In the regression model of online business, the amount of offline retail has a significant
positive effect on the development of online business. As a relatively new retail form in the
Internet era, online business is also rooted in and transformed from offline retail. Strong
offline retailing is a necessary foundation for the development of online business [72].
In terms of infrastructure, the number of information technology service providers and
the density of high-grade roads have a significant positive impact on the development
of online business, while the regression coefficient of logistics service providers is not
significant. The development of online business is inseparable from the growth of the
internet, logistics, and transportation. Infrastructure is an essential condition for the growth
of online business [73]. In the macrosocial environment dimension, except for the industrial
output value above a designated amount, other variables, including per capita GDP, service
industry population, and number of manufacturing companies, have significant positive
effects. These factors are indispensable for the development of online business; in particular,
the local manufacturing industry can provide the necessary commodity supply chain for
the development of online retail, and the human capital of the service industry can provide
relevant technical labor and promote the spatial diffusion of online business [63].

Table 2. Ordinary least squares (OLS) estimation.

Online Business Online Shopping

Constant 1.512 *** 1.711 ***
Offline retailer 7.53 × 10−5 *** 4.24 × 10−5 ***

Telecom service providers 0.000 ** 0.000 ***
Logistics service providers 0.001 0.003 ***
Length of high-grade roads 0.001 ** 0.001 ***

Per capita GDP 0.000 *** 0.000 ***
Employment in service industry 1.49 × 10−6

Industrial output value above designated size −7.19 × 10−8 ***
Number of manufacturing enterprises 0.000 ***

Population density 0.002 ***
Per capita savings 0.000 ***

R2 0.467 0.59
Ad R2 0.464 0.589

Observations 1919 1919
Significance at the 10%, 5%, and 1% levels is indicated by *, **, and ***, respectively.

In the online shopping regression model, the number of offline retailers in the region
has a positive effect on online shopping. It is generally believed that the demand for
online shopping in remote areas is due to the lack of offline retail services, which seems to
contradict our results. In fact, the demand for online shopping does not increase without a
foundation. Most online shopping is transformed from offline demand, and the growth
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of online shopping also develops from the offline economy. However, online shopping is
also restricted and affected by its own economic capabilities, whether in core or remote
areas. Regions with higher per capita GDP and per capita total savings have higher
demand for online shopping [54]. The results show that the regression coefficients of per
capita GDP and per capita savings are both significant positive effects, which supports the
previous research conclusions. Among the infrastructure elements, the regression results of
information technology services, logistics services and the length of high-grade roads are
significant positive effects, which are important supporting conditions for promoting the
development of online shopping. The regression results show that population density has
a positive effect on online shopping. This result is different from the existing assumptions
that the lower the population density is, the greater the demand for online shopping in
remote areas will be. This discrepancy may be because the demand for online shopping
in areas with low population density is also bounded by a composite of affordability
and infrastructure.

6. Discussion

With the advancement of ICT, there is ongoing debate about its impact on core and
peripheral areas. Especially with the increasing popularity of e-commerce, research on
the spatial diffusion mode of e-commerce has been the focus of geographical research.
The main focus has been on the spatial diffusion model of online shopping in different
regions. Over the past few decades, marginal areas, including rural areas, have undergone
a process of de-agriculturalization and post-productivism, gradually transitioning from
an agricultural economy to more diversified economic activities, including handicrafts,
retail and tourism [74,75]. However, scholars have still conducted little research on online
shopping in peripheral areas and have paid more attention to the spatial diffusion mode
of online business and its impact on peripheral areas. Online business in rural China has
developed rapidly with the support of e-commerce platforms and the government. In
particular, the development of Taobao Village has resulted in the accumulation of much
experience and seems to be a “marginal revolution” realized through internet technology
in remote areas [76,77].

From a regional perspective, we have clarified the differences in the diffusion charac-
teristics of core and peripheral regions through a comparative study of online business and
online shopping diffusion in China. At the same time, we have a clearer understanding
of the different factors that influence spatial diffusion. The diffusion of online business in
Chinese counties is in line with the hypothesis of innovation diffusion. The dominant area
for the development of online business is the eastern region, which not only has a relatively
complete network infrastructure but also benefits from a strong industrial foundation that
provides the necessary supply chain for the development of online business. The efficiency
hypothesis of online business is not yet supported in peripheral areas, and the effect of
using internet technology to overcome spatial friction is not obvious in these areas. County-
level online shopping conforms to the efficiency hypothesis, which has been confirmed in
previous “urban–rural” comparative studies, but overall, online shopping is in line with
the innovation diffusion hypothesis. Rural and peripheral areas have the motivation to
adopt online shopping, but its transformation into real shopping behavior is restricted by
the level of income and savings. Affordability is, therefore, the main reason why some
marginal areas have achieved a “marginal revolution” in terms of online shopping.

Online business was once considered to be a momentous way to narrow the gap
between the peripheral and core regions, especially at small scales, and such findings can
often be obtained [60]. From the findings of this paper’s country perspective, it is clear that
there is a large gap between online business development in peripheral regions and core
regions, and that online business development is still higher in core regions with first-mover
advantages. The development of online business has widened the regional gap to a greater
extent [61]. Due to differences in regional endowments and industrial bases, industries
in peripheral regions have difficulty supporting retail development. There may be a few
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exceptional cases in marginal areas of high online business indices, but at the national
level, this assumption of trying to rely on online business to narrow regional economic
differences is difficult to achieve. Online shopping is more capable of bridging core and
peripheral differences than online business, a capability that refers not to the ability to
bridge economic differences, but to the potential to reduce spatial consumption inequality
and the welfare gains [71]. As a new trade and distribution technology, online shopping can
increase urban–rural and inter-regional trade and alleviate spatial consumption inequalities.
The marginal areas may not have the industrial base to support the development of online
business, but the reverse gradient diffusion of online shopping shows the possibility of
increased accessibility of shopping for the residents of the marginal areas, and online
shopping shows the potential to significantly improve the convenience and quality of life
of the residents of the marginal areas.

We acknowledge that the development of online business will lead to the growth of
some marginal and rural areas, and there are many success stories in China, Europe, Africa
and South Asia [52,78–80]. However, on a national scale, it is clearly unrealistic to try to
rely on online business as a means of reducing regional economic disparities. What needs
to be known is that not every village is suitable for online business development and that
villages in core regions will always have a comparative advantage in developing online
business. As a local development policy, therefore, online business is a better way to achieve
regional economic revitalization. However, online business is not suitable as a policy
to balance regional differences at the national level for either developing or developed
countries. In European countries in particular, the economic function of the countryside
is not particularly emphasized, and the countryside is used more as a natural, relaxing
and comfortable place, where its economic function is not significantly underlined [81,82].
Therefore, we are keen to make people aware of the considerable role of online shopping
in promoting consumption equality through our research. The development of online
shopping to improve the accessibility of shopping for people living in marginal and rural
areas and to reduce regional consumption inequalities is the greatest benefit that online
shopping gives to marginal areas. Online shopping is a significant tool for improving
regional inequalities that applies equally to developed and developing countries.

Given the complexity of the various systems of e-commerce, certain issues have not yet
been considered. Spatial reconstruction has been brought about by changes in technology,
with counties in different regions being drawn into the digital economy to varying degrees.
Research has focused more on large cities and comparatively ignored non-metropolitan
areas and rural areas. Therefore, it is especially important to prioritize the analysis of the
spatial diffusion characteristics of e-commerce in different areas. Research on the spatial
diffusion of e-commerce is concerned not only with its impact on the spatial structure
of the economy but also with its impact on changes in the spatial structure of cities and
regions. Will e-commerce expand the agglomeration advantages of cities and other core
areas, or will it weaken the comparative advantages of cities to bring diverse development
opportunities to peripheral areas? These issues are worth discussing in the context of
internet research.

7. Conclusions and Policy Insights

Retail and consumption in e-commerce are distinguished to compare the spatial
diffusion patterns of online business and online shopping at the county level. This article
also attempts to determine which hypotheses are fitted by online business and online
shopping in the core–periphery structure at a large scale and to explore the mechanisms
behind these differences in diffusion modes.

Our comparative study found that eastern China has an absolute advantage in online
business. The spatial diffusion of county-level online business obeys the characteristics of
a gradient distribution from east to west. Gradient transition characteristics are also the
main diffusion characteristics of online shopping, but there are many continuous areas
with high values in the remote areas of the northeast and northwest and the North China
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Plain, breaking the pattern of gradient distribution. Online business exhibits a hierarchical
diffusion of technology only from strongly urbanized areas to weakly urbanized areas,
which conforms only to the innovation diffusion hypothesis. In addition to online shopping
conforming to the innovation diffusion hypothesis as a whole, there is an edge rise in low-
tech areas, due to their own need to actively adapt to technology. The efficiency hypothesis
is also supported in peripheral areas between 1200–1800 km and 2300–3200 km from the
core. Online shopping has an advantage in some remote areas in the west. However, most
of the coastal areas have experienced comprehensive technical adaptation, taking into
account both business and consumption technology applications.

The difference in spatial diffusion between online business and online shopping at
the county level mainly exists because they are different types of internet applications.
Online business is a retail-oriented internet application that requires not only internet
infrastructure and user skills but also the support of macrosocial economic conditions,
including the accumulation of economic factors, such as an industrial foundation and
human capital. For the spatial diffusion of online business, it is not enough for residents to
have internet skills alone; the online business also needs to be integrated with industry, and
without the support of an industrial base, it is difficult to realize the efficiency hypothesis
at scale in marginal counties. Therefore, the socioeconomic gradient between the east and
west in China determines the characteristics of online business, and the structure of online
business in China conforms only to the innovation diffusion hypothesis at a large scale.

Online shopping differs from online business in that it is a consumption-oriented
internet application and has fewer restrictions. The role of income and savings is par-
ticularly important for online shopping, as the mobile internet infrastructure and its use
are no longer issues in urban and rural areas of China. Residents’ online shopping is
restricted by their own budgets, and other factors have little impact. Although in the over-
all core–periphery structure, online shopping is associated with the innovation diffusion
hypothesis, this does not prevent online shopping from achieving a breakthrough in the
diffusion pattern in peripheral areas. In China, where the mobile internet is well developed,
infrastructure elements and skills are no longer obstacles to online shopping. Residents
in the west with high incomes and savings can easily shift their consumption patterns to
overcome spatial friction.

The article also has some limitations. Time series data can provide better insight into
the spatial diffusion patterns of e-commerce, but the data used in this article are not rich
enough, due to the limited availability of data. In the future, it will be possible to obtain
richer data and study the latest proliferation patterns of e-commerce. In addition, the data
used in the regression model in this paper are cross-sectional data, and the results of the
analysis are correlational rather than causal. We will look further into the panel data for
regression analysis to explore the mechanism of e-commerce diffusion.

Some policy insights can be drawn from this study. For policy makers, while it is
impractical to rely on online business to achieve a widespread rise of marginal areas, policy
releases still need to be more tilted toward marginal areas, including the improvement of
infrastructures, such as the internet, transportation and logistics, as well as the support of
fiscal and taxation systems, such as microfinance and tax incentives. In particular, the layout
of the infrastructure reduces the inequality of public services between the core and the
periphery, bringing opportunities for the development of online business in the periphery
and contributing to the equalization of consumption between the core and the periphery.
At the same time, other actors, such as social groups and non-profit organizations, need
to pay more attention to the ability to use digital technology in marginal areas outside
of cities and contribute more to raising the level of online business in marginal areas. In
addition, social groups need to create more ties for the development and exchange of
e-commerce between urban and rural areas in order to facilitate integration between core
and peripheral areas.



Land 2021, 10, 1141 15 of 17

Author Contributions: Conceptualization, F.W. and M.W.; validation, M.W.; formal analysis, F.W.;
methodology, F.W. and S.Y.; data curation M.W.; writing—original draft preparation, F.W. and S.Y.;
writing—review and editing, M.W. and S.Y.; supervision, M.W.; project administration, M.W.; funding
acquisition, M.W. All authors have read and agreed to the published version of the manuscript.

Funding: This research is financially supported by the National Social Science Foundation of China
(Grant No. 19AZD007), the National Natural Science Foundation of China (Grant No. 42171207),
the Innovation Program of Shanghai Municipal Education Commission (File No. 2021-01-07-00-08-
E00130) and ECNU Academic Innovation Promotion Program for Excellent Doctoral Students (File
No. YBNLTS2021-033).

Institutional Review Board Statement: Not applicable.

Informed Consent Statement: Not applicable.

Data Availability Statement: The data presented in this study are available on request from the
first author.

Acknowledgments: We would like to express our gratitude to Chan Xu at the Sichuan Normal
University for her valuable data. Thanks also to the three anonymous reviewers for their generous
and helpful suggestions in shaping this paper. All errors and omissions are our own.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Anderson, W.P.; Chatterjee, L.; Lakshmanan, T.R. E-commerce, transportation, and economic geography. Growth Chang. 2003, 34,

415–432. [CrossRef]
2. Farag, S.; Weltevreden, J.; Van Rietbergen, T.; Dijst, M.; Van Oort, F. E-shopping in the Netherlands: Does geography matter?

Environ. Plan. B Plan. Des. 2006, 33, 59–74. [CrossRef]
3. Harvey, D. The Condition of Postmodernity; Blackwell: Oxford, UK, 1990.
4. Cairncross, F. The Death of Distance 2.0; Texere: London, UK, 2001.
5. Friedman, T.L. The World Is Flat: A Brief History of the Twenty-First Century; Macmillan: London, UK, 2006.
6. Clarke, G.; Thompson, C.; Birkin, M. The emerging geography of e-commerce in British retailing. Regional Studies. Reg. Sci. 2015,

2, 371–391. [CrossRef]
7. Salemink, K.; Strijker, D.; Bosworth, G. Rural development in the digital age: A systematic literature review on unequal ICT

availability, adoption, and use in rural areas. J. Rural. Stud. 2017, 54, 360–371. [CrossRef]
8. Helsper, E.J. A corresponding fields model for the links between social and digital exclusion. Commun. Theory 2012, 22, 403–426.

[CrossRef]
9. Cao, X.; Douma, F.; Cleaveland, F. Influence of e-shopping on shopping travel: Evidence from Minnesota’s Twin Cities. Transp.

Res. Rec. 2010, 2157, 147–154. [CrossRef]
10. Norris, P. Digital Divide: Civic Engagement, Information Poverty, and the Internet Worldwide; Cambridge University Press: Cambridge,

UK, 2001.
11. Sparks, C. What is the “Digital Divide” and why is it important? Javn. Public 2013, 20, 27–46. [CrossRef]
12. DiMaggio, P.; Hargittai, E.; Neuman, W.R.; Robinson, J.P. Social implications of the Internet. Annu. Rev. Sociol. 2001, 27, 307–336.

[CrossRef]
13. Kyriakidou, V.; Michalakelis, C.; Sphicopoulos, T. Digital divide gap convergence in Europe. Technol. Soc. 2011, 33, 265–270.

[CrossRef]
14. Peter, J.; Valkenburg, P.M. Adolescents’ internet use: Testing the “disappearing digital divide” versus the “emerging digital

differentiation” approach. Poetics 2006, 34, 293–305. [CrossRef]
15. Hollifield, C.A.; Donnermeyer, J.F. Creating demand: Influencing information technology diffusion in rural communities. Gov.

Inf. Q. 2003, 20, 135–150. [CrossRef]
16. Hargittai, E. Second-level digital divide: Mapping differences in people’s online skills. Arxiv Prepr. Cs/0109068 2001, 7, n4.

[CrossRef]
17. Longley, P.A.; Webber, R.; Li, C. The UK geography of the e-society: A national classification. Environ. Plan. A 2008, 40, 362–382.

[CrossRef]
18. Underwood, J.D. Rethinking the Digital Divide: Impacts on student-tutor relationships. Eur. J. Educ. 2007, 42, 213–222. [CrossRef]
19. Van Dijk, J.; Hacker, K. The digital divide as a complex and dynamic phenomenon. Inf. Soc. 2003, 19, 315–326. [CrossRef]
20. Ono, H.; Zavodny, M. Digital inequality: A five country comparison using microdata. Soc. Sci. Res. 2007, 36, 1135–1155. [CrossRef]
21. Hargittai, E.; Hinnant, A. Digital inequality: Differences in young adults’ use of the Internet. Commun. Res. 2008, 35, 602–621.

[CrossRef]
22. Van Deursen, A.; Van Dijk, J. Internet skills and the digital divide. New Media Soc. 2011, 13, 893–911. [CrossRef]
23. Van Deursen, A.J.; Van Dijk, J.A. The digital divide shifts to differences in usage. New Media Soc. 2014, 6, 507–526. [CrossRef]

http://doi.org/10.1046/j.0017-4815.2003.00228.x
http://doi.org/10.1068/b31083
http://doi.org/10.1080/21681376.2015.1054420
http://doi.org/10.1016/j.jrurstud.2015.09.001
http://doi.org/10.1111/j.1468-2885.2012.01416.x
http://doi.org/10.3141/2157-18
http://doi.org/10.1080/13183222.2013.11009113
http://doi.org/10.1146/annurev.soc.27.1.307
http://doi.org/10.1016/j.techsoc.2011.09.001
http://doi.org/10.1016/j.poetic.2006.05.005
http://doi.org/10.1016/S0740-624X(03)00035-2
http://doi.org/10.5210/fm.v7i4.942
http://doi.org/10.1068/a3912
http://doi.org/10.1111/j.1465-3435.2007.00298.x
http://doi.org/10.1080/01972240309487
http://doi.org/10.1016/j.ssresearch.2006.09.001
http://doi.org/10.1177/0093650208321782
http://doi.org/10.1177/1461444810386774
http://doi.org/10.1177/1461444813487959


Land 2021, 10, 1141 16 of 17

24. Lu, X.; Meng, X.; Guo, J.; Huang, W. Empirical Study on Impact of New In-formation Communication Technology on Digital
Divides: Beijing and Shanghai. In Proceedings of the 2013 International Conference on Information, Business and Education
Technology, Beijing, China, 14–15 March 2013; Atlantis Press: Paris, French, 2013. Available online: https://www.atlantis-press.
com/proceedings/icibet-13/6211 (accessed on 20 October 2021).

25. Stern, M.J.; Adams, A.E.; Elsasser, S. Digital inequality and place: The effects of technological diffusion on internet proficiency
and usage across rural, suburban, and urban counties. Sociol. Inq. 2009, 79, 391–417. [CrossRef]

26. Galloway, L. Can broadband access rescue the rural economy? J. Small Bus. Enterp. Dev. 2007, 14, 641–653. [CrossRef]
27. Galloway, L.; Sanders, J.; Deakins, D. Rural small firms’ use of the internet: From global to local. J. Rural Stud. 2011, 27, 254–262.

[CrossRef]
28. Stenberg, P.L.; Morehart, M.J.; Vogel, S.J.; Cromartie, J.; Breneman, V.E.; Brown, D.M. Broadband Internet’s Value for Rural America;

DIANE Publishing: Collingdale, PA, USA, 2009; No. 1477-2016-121092.
29. Mehra, B.; Merkel, C.; Bishop, A.P. The internet for empowerment of minority and marginalized users. New Media Soc. 2004, 6,

781–802. [CrossRef]
30. Malecki, E.J. Digital development in rural areas: Potentials and pitfalls. J. Rural Stud. 2003, 19, 201–214. [CrossRef]
31. Lengsfeld, J.H. An econometric analysis of the sociodemographic topology of the digital divide in Europe. Inf. Soc. 2011, 27,

141–157. [CrossRef]
32. Räisänen, J.; Tuovinen, T. Digital innovations in rural micro-enterprises. J. Rural Stud. 2020, 73, 56–67. [CrossRef]
33. Cooper, J. The digital divide: The special case of gender. J. Comput. Assist. Learn. 2006, 22, 320–334. [CrossRef]
34. Hargittai, E.; Walejko, G. The participation divide: Content creation and sharing in the digital age. Inf. Community Soc. 2008, 11,

239–256. [CrossRef]
35. Atkinson, J.; Black, R.; Curtis, A. Exploring the digital divide in an Australian regional city: A case study of Albury. Aust. Geogr.

2008, 39, 479–493. [CrossRef]
36. Livingstone, S.; Helsper, E. Gradations in digital inclusion: Children, young people and the digital divide. New Media Soc. 2007, 9,

671–696. [CrossRef]
37. Servon, L.J.; Bodnar, C. Bridging the digital divide: Technology, community, and public policy. Can. J. Commun. 2003, 28, 488.
38. Rogers, E.M. Diffusion of Innovations. Simon and Schuster: New York, NY, USA, 2010.
39. Hägerstrand, T. A Monte Carlo approach to diffusion. European J. Sociol. 1965, 6, 43–67. [CrossRef]
40. Kortum, S. International technology diffusion: Theory and measurement. Int. Econ. Rev. 1999, 40, 537–570.
41. Keller, W. Geographic localization of international technology diffusion. Am. Econ. Rev. 2002, 92, 120–142. [CrossRef]
42. Boschma, R. Proximity and innovation: A critical assessment. Reg. Stud. 2005, 39, 61–74. [CrossRef]
43. Lagendijk, A.; Lorentzen, A. Proximity, knowledge and innovation in peripheral regions. On the intersection between geographi-

cal and organizational proximity. Eur. Plan. Stud. 2007, 15, 457–466. [CrossRef]
44. Davids, M.; Frenken, K. Proximity, knowledge base and the innovation process: Towards an integrated framework. Reg. Stud.

2018, 52, 23–34. [CrossRef]
45. Hargittai, E. Weaving the Western Web: Explaining differences in Internet connectivity among OECD countries. Telecommun.

Policy 1999, 23, 701–718. [CrossRef]
46. Holt, L.; Galligan, M. Mapping the field: Retrospective of the federal universal service programs. Telecommun. Policy 2013, 37,

773–793. [CrossRef]
47. Cambini, C.; Jiang, Y. Broadband investment and regulation: A literature review. Telecommun. Policy 2009, 33, 559–574. [CrossRef]
48. Amit, R.; Zott, C. Value creation in e-business. Strateg. Manag. J. 2001, 22, 493–520. [CrossRef]
49. Guillén, M.F.; Suárez, S.L. Developing the Internet: Entrepreneurship and public policy in Ireland, Singapore, Argentina, and

Spain. Telecommun. Policy 2001, 25, 349–371. [CrossRef]
50. Beilock, R.; Dimitrova, D.V. An exploratory model of intercountry Internet diffusion. Telecommun. Policy 2003, 27, 237–252.

[CrossRef]
51. Lin, J.; Yu, Z.; Wei, Y.D.; Wang, M. Internet access, spillover and regional development in china. Sustainability 2017, 9, 946.

[CrossRef]
52. De Blasio, G. Urban–rural differences in internet usage, e-commerce, and e-banking: Evidence from Italy. Growth Chang. 2008, 39,

341–367. [CrossRef]
53. Motte-Baumvol, B.; Belton-Chevallier, L.; Dablanc, L.; Morganti, E.; Belin-Munier, C. Spatial dimensions of E-shopping in France.

Asian Transp. Stud. 2017, 4, 585–600. [CrossRef]
54. Cao, X.; Chen, Q.; Choo, S. Geographic distribution of e-shopping: Application of structural equation models in the Twin Cities

of Minnesota. Transp. Res. Rec. 2013, 2383, 18–26. [CrossRef]
55. Beckers, J.; Cárdenas, I.; Verhetsel, A. Identifying the geography of online shopping adoption in Belgium. J. Retail. Consum. Serv.

2018, 45, 33–41. [CrossRef]
56. Weltevreden, J.W.; Atzema, O.A.; Frenken, K.; de Kruif, K.; van Oort, F.G. The geography of Internet adoption by independent

retailers in the Netherlands. Environ. Plan. B Plan. Des. 2008, 35, 443–460. [CrossRef]
57. Song, Z.; Wang, C.; Bergmann, L. China’s prefectural digital divide: Spatial analysis and multivariate determinants of ICT

diffusion. Int. J. Inf. Manag. 2020, 52, 102072. [CrossRef]
58. Zhang, X. Investigation of e-commerce in China in a geographical perspective. Growth Chang. 2019, 50, 1062–1084. [CrossRef]

https://www.atlantis-press.com/proceedings/icibet-13/6211
https://www.atlantis-press.com/proceedings/icibet-13/6211
http://doi.org/10.1111/j.1475-682X.2009.00302.x
http://doi.org/10.1108/14626000710832749
http://doi.org/10.1016/j.jrurstud.2011.05.005
http://doi.org/10.1177/146144804047513
http://doi.org/10.1016/S0743-0167(02)00068-2
http://doi.org/10.1080/01972243.2011.566745
http://doi.org/10.1016/j.jrurstud.2019.09.010
http://doi.org/10.1111/j.1365-2729.2006.00185.x
http://doi.org/10.1080/13691180801946150
http://doi.org/10.1080/00049180802419203
http://doi.org/10.1177/1461444807080335
http://doi.org/10.1017/S0003975600001132
http://doi.org/10.1257/000282802760015630
http://doi.org/10.1080/0034340052000320887
http://doi.org/10.1080/09654310601133260
http://doi.org/10.1080/00343404.2017.1287349
http://doi.org/10.1016/S0308-5961(99)00050-6
http://doi.org/10.1016/j.telpol.2012.03.005
http://doi.org/10.1016/j.telpol.2009.08.007
http://doi.org/10.1002/smj.187
http://doi.org/10.1016/S0308-5961(01)00009-X
http://doi.org/10.1016/S0308-5961(02)00100-3
http://doi.org/10.3390/su9060946
http://doi.org/10.1111/j.1468-2257.2008.00422.x
http://doi.org/10.11175/eastsats.4.585
http://doi.org/10.3141/2383-03
http://doi.org/10.1016/j.jretconser.2018.08.006
http://doi.org/10.1068/b33032
http://doi.org/10.1016/j.ijinfomgt.2020.102072
http://doi.org/10.1111/grow.12307


Land 2021, 10, 1141 17 of 17

59. Wei, Y.D.; Lin, J.; Zhang, L. E-commerce, taobao villages and regional development in China. Geogr. Rev. 2020, 110, 380–405.
[CrossRef]

60. Liu, M.; Zhang, Q.; Gao, S.; Huang, J. The spatial aggregation of rural e-commerce in China: An empirical investigation into
Taobao Villages. J. Rural. Stud. 2020, 80, 403–417. [CrossRef]

61. Geng, J.; Li, C. Empirical research on the spatial distribution and determinants of regional e-commerce in China: Evidence from
Chinese provinces. Emerg. Mark. Financ. Trade 2020, 56, 3117–3133. [CrossRef]

62. Shao, R.; Derudder, B.; Witlox, F. The geography of e-shopping in China: On the role of physical and virtual accessibility. J. Retail.
Consum. Serv. 2022, 64, 102753. [CrossRef]

63. Coe, N.M.; Yeung, H.W. Grounding global flows: Constructing an e-commerce hub in Singapore. In Proceedings of the Conference
on Global Networks, Innovation and Regional Development, UC, UC Santa Cruz, Santa Cruz, CA, USA, 11–13 November 1999.

64. Boschma, R.A.; Weltevreden, J.W. An evolutionary perspective on Internet adoption by retailers in the Netherlands. Environ. Plan.
A 2008, 40, 2222–2237. [CrossRef]

65. Couture, V.; Faber, B.; Gu, Y.; Liu, L. Connecting the countryside via E-Commerce: Evidence from China. Am. Econ. Rev. Insights
2021, 3, 35–50. [CrossRef]

66. Wong, P.K. Global and national factors affecting e-commerce diffusion in Singapore. Inf. Soc. 2003, 19, 19–32. [CrossRef]
67. Farag, S.; Schwanen, T.; Dijst, M.; Faber, J. Shopping online and/or in-store? A structural equation model of the relationships

between e-shopping and in-store shopping. Transp. Res. Part A Policy Pract. 2007, 41, 125–141. [CrossRef]
68. Rao, S.S.; Metts, G.; Monge, C. Electronic commerce development in small and medium sized enterprises. Bus. Process. Manag. J.

2003, 9, 11–32. [CrossRef]
69. Kabango, C.M.; Asa, A.R. Factors influencing e-commerce development: Implications for the developing countries. Int. J. Innov.

Econ. Dev. 2015, 1, 64–72. [CrossRef]
70. Guercini, S.; Bernal, P.M.; Prentice, C. New marketing in fashion e-commerce. J. Glob. Fash. Mark. 2018, 9, 1–8. [CrossRef]
71. Fan, J.; Tang, L.; Zhu, W.; Zou, B. The alibaba effect: Spatial consumption inequality and the welfare gains from e-commerce. J.

Int. Econ. 2018, 114, 203–220. [CrossRef]
72. Hernandez, T.; Gomez-Insausti, R.; Biasiotto, M. Non-store retailing and shopping centre vitality. J. Shopp. Cent. Res. 2001, 8,

58–81.
73. Kshetri, N.; Dholakia, N. Determinants of the global diffusion of B2B e-commerce. Electron. Mark. 2002, 12, 120–129. [CrossRef]
74. Hoggart, K.; Paniagua, A. What rural restructuring? J. Rural. Stud. 2001, 17, 41–62. [CrossRef]
75. Roche, M. Rural geography: A stock tally of 2002. Prog. Hum. Geogr. 2003, 27, 779–786. [CrossRef]
76. Leong, C.; Pan, S.L.; Newell, S.; Cui, L. The Emergence of Self-Organizing E-Commerce Ecosystems in Remote Villages of China:

A Tale of Digital Empowerment for Rural Development. Manag. Inf. Syst. Q. 2016, 40, 475–484. [CrossRef]
77. Gao, P.; Liu, Y. Endogenous inclusive development of e-commerce in rural China: A case study. Growth Chang. 2020, 51, 1611–1630.

[CrossRef]
78. Zhang, Y.; Long, H.; Ma, L.; Tu, S.; Li, Y.; Ge, D. Analysis of rural economic restructuring driven by e-commerce based on the

space of flows: The case of Xiaying village in central China. J. Rural. Stud. 2018, in press. [CrossRef]
79. Omar, C.; Anas, T. E-commerce in Malaysia: Development, implementation and challenges. Int. Rev. Manag. Bus. Res. 2014, 3,

291–298.
80. Karine, H. E-commerce development in rural and remote areas of BRICS countries. J. Integr. Agric. 2021, 20, 979–997. [CrossRef]
81. Woods, M. Engaging the global countryside: Globalization, hybridity and the reconstitution of rural place. Prog. Hum. Geogr.

2007, 31, 485–507. [CrossRef]
82. Phillips, M. Baroque rurality in an English village. J. Rural. Stud. 2014, 33, 56–70. [CrossRef]

http://doi.org/10.1111/gere.12367
http://doi.org/10.1016/j.jrurstud.2020.10.016
http://doi.org/10.1080/1540496X.2019.1592749
http://doi.org/10.1016/j.jretconser.2021.102753
http://doi.org/10.1068/a3972
http://doi.org/10.1257/aeri.20190382
http://doi.org/10.1080/01972240309471
http://doi.org/10.1016/j.tra.2006.02.003
http://doi.org/10.1108/14637150310461378
http://doi.org/10.18775/ijied.1849-7551-7020.2015.11.2006
http://doi.org/10.1080/20932685.2018.1407018
http://doi.org/10.1016/j.jinteco.2018.07.002
http://doi.org/10.1080/10196780252844562
http://doi.org/10.1016/S0743-0167(00)00036-X
http://doi.org/10.1191/0309132503ph463pr
http://doi.org/10.25300/MISQ/2016/40.2.11
http://doi.org/10.1111/grow.12436
http://doi.org/10.1016/j.jrurstud.2018.12.001
http://doi.org/10.1016/S2095-3119(20)63451-7
http://doi.org/10.1177/0309132507079503
http://doi.org/10.1016/j.jrurstud.2013.10.008

	Introduction 
	Literature Review 
	Internet Diffusion and the Spatial Digital Divide 
	Mechanism of Internet Diffusion 
	Spatial Diffusion of E-Commerce 
	Digital Inequality and Spatial Diffusion of E-Commerce in China 

	Data and Method 
	Differences in Spatial Diffusion 
	Comparison of Spatial Diffusion Characteristics 
	Spatial Agglomeration Characteristics 
	Differences in the Same County 
	Diffusion Features in the Core-Periphery Structure 

	Why Are There Differences? 
	Discussion 
	Conclusions and Policy Insights 
	References

