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ABSTRACT

Distance and space are important factors affecting international trade, but they have different effects 
on cross-border e-commerce (CBE) due to the creation of the Internet. This study utilizes spatial 
autocorrelation, the multi-dimension gravity model, and the spatial Durbin model to conduct a 
comparative analysis of international trade and CBE within one-belt one-road (BR) countries. 
The study obtained several key findings. Firstly, the spatial autocorrelation effect which exists in 
international trade does not exist in CBE. Secondly, the geographical distance effect of CBE is not 
significant, which is different from that of international trade. Thirdly, CBE is affected by GDP, 
culture, policy, and institution distances which are not entirely consistent with international trade. 
Finally, the spatial Durbin model shows that the spillover effect of CBE and international trade are 
both significant in the inverse distance weight matrix. These findings provide not only important 
theoretical contributions but also a practical guide for government policymakers of the BR and CBE.
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INTRODUCTION

Since the One Belt, One Road (BR) initiative was first proposed by Chinese President Xi Jinping in 
2013, this ambitious foreign and economic policy framework has become a significant ideological 
objective of the Chinese Government. Following its initial introduction, a more formal proposal 
document was released which outlined in greater detail the specific objectives of the plan. The BR 
gets its name from the original Silk Road which was opened by Emperor Wu during the Western Han 
Dynasty in an effort to send Zhang Qian, a leading government official, and diplomat at the time, out 
into the Western Regions of the empire (Hu et al., 2014). However, in its modern day context, the 
BR initiative encapsulates both the 21st Century Maritime Silk Road and the Silk Road Economic 
Belt. In an effort to promote a new generation of internationalization and economic globalization, 
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the initiative has seen China’s total trade with BR countries reach 9.27 trillion (yuan) in 2019, which 
an annual growth rate is 10.8%; an amount significantly higher than China’s overall foreign trade 
growth rate of 3.4%1.

Cross-border e-commerce (CBE) is a new form of international trade. It has been instrumental 
in not only increasing global competitiveness but also in helping to provide the retail industry with 
modern, global, virtual features. As part of international developments, CBE has emerged as a means 
of driving further growth and internationalization across the region. (Qi et al., 2018; Mou et al., 2020). 
According to trends highlighted in Media Research2, the scale of global business to consumer CBE 
transactions value exceeded 650 billion US dollars in 2018, representing a 27.5% increase from the 
previous year. China and the US are the most popular cross-border destinations for global shoppers, 
while western European markets are the next most popular market along with Japan. From a global 
marketplace perspective, 26% of online shoppers have bought merchandise from China, while the 
US and UK are placed second and third in the world with 21% and 14% of sales respectively. As the 
leading global player, China has seen year-on-year growth of 20% in CBE transactions since 2008, 
with the total volume of transactions reaching 8.2 trillion yuan in 20173. As the marketplace has grown, 
further E-commerce platforms have been developed. For example, Aliexpress, the most popular online 
retail platform in China, has almost 500 million registered users, with more than 60 million people 
visit the Aliexpress website every day, purchasing over 48,000 items every minute (Chen, 2017).

CBE is an important means from which China is able to drive new economic growth opportunities 
with BR countries. As of April 2017, products from China’s E-commerce marketplace were sold 
to BR countries, including Russia, Ukraine, Poland, Thailand, Egypt, and Saudi Arabia. Of these 
products, mobile phones, computers, and network products, electronic accessories, and household 
items are the most popular. At the same time, more than 50 BR countries have exported products to 
China through e-commerce sales activities. Among the goods imported by China from BR countries 
are, food items, alcoholic beverages, home textiles, fruits, watches and clocks, and seafood have 
proven to be the most popular4.

As a product that combines both international trade and internet-based technologies, CBE allows 
businesses to break through traditional geographical restrictions and in doing achieve so-called ‘zero-
distance’ transactions. The ability for these changes to drive new commercial opportunities has been 
generally well-recognized (Goldenberg and Levy, 2009; Kim et al., 2017). Given developments in 
the Internet and web-based technologies, the distance and spatial characteristics of CBE have posed 
several important questions for researchers. Firstly, is the gravity model, which is a classic model 
of assessing international trade attributes, still suitable for assessing CBE issues? Secondly, how 
does the Internet’s “death of distance effect” (Lendle. et al., 2016; Sempsey, 1998) influence CBE? 
Thirdly, how do spatial patterns differ between CBE and traditional forms of international trade? 
Such questions require further examination. In order to address them, and fully examine the distance 
and spatial effects of CBE our study uses BR country data to conduct a quantitative analysis to: (i) 
compare the spatial autocorrelation effect of CBE and international trade; (ii) expand the gravity model 
by conducting a multi-dimensional distance analysis; (iv) apply a spatial Durbin Model. Overall, our 
research makes not only important theoretical contributions, but also provides an important reference 
for promoting the development of CBE across the BR.

LITERATURE REVIEw

Conceptualization
The e-commerce industry has been instrumental in improving the global outlook and competitiveness 
of the retail industry and as such has been the focus of many scholars. The development of e-commerce 
is affected by economic environment, consumer perception and marketing strategy – etc. (Evans, 2014; 
Huy et al., 2012; Kraemer et al., 2002; McKnight et al., 2003; Zhao et al., 2020), with many studies 
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analyzing these influences from both B2B and B2C perspectives. B2B e-commerce has been driven 
by global patterns, such as global competition and MNCs, with E-commerce consisting of global 
suppliers, customers, and subsidiaries. While, B2C has been seen to be more of a local phenomenon 
that is pulled by mainly local consumer markets. (Kraemer et al., 2002; Oliveira & Dhillon, 2015; 
Sohaib et al., 2019). Despite such developments, e-commerce has not yet fundamentally changed 
the status quo of the original business structure, more reinforcing the existing relationships among 
subjects, hierarchies and income distribution (Evans, 2014). International trade continues to be the 
main form of goods exchange between countries, with scholars conducting a lot of research on its 
characteristics, distribution and factors of influence (Bergstrand, 1989; Chaney, 2008; Eaton & 
Kortum, 2002). Nonetheless, e-commerce has been instrumental in further developing international 
trade flows, with their fusion forming an emerging model that is CBE (Terzi, 2011).

The exponential development of the Internet has allowed CBE to flourish on a global scale (Tian 
& Lan, 2009). Compared to traditional forms of international trade, CBE has a number of significant 
differences such as institutional environment (Oxley & Yeung, 2001), structural foundations, 
competitiveness (Evans, 2014; Prashar et al., 2019), various policy provisions (Paton et al., 2002), 
dispute resolution, as well as spatial considerations (Edwards & Wilson, 2007; Kraemer et al., 2002; 
Tan & Thoen, 2000). In recent years, scholars have further explored the development model and factors 
that influence CBE. Gessner and Snodgrass (2015) explored the problem of overcoming barriers to 
CBE, by examining customs and tariff systems. Their results indicate that governments have looked 
to remove barriers by establishing tax-free zones and analyzing how to help SMEs overcome barriers 
to CBE. Valarezo et al. (2018) explored the determinants of individual implementation of CBE. The 
results showed that education, computer, Internet skills, and positive consumer comments all had 
positive effects. Moreover, Han and Kim (2019) explored the role of information technology behind 
CBE and established a theoretical link between different types of motivation, information technology 
usage patterns, consumer information and purchase intentions. Their research model shows utilitarian, 
social and hedonistic motives explain the root causes of consumers’ participation in CBE. Finally, 
Song et al. (2019) proposed a commodity risk assessment method based on text mining and fuzzy 
rule inference to measure the significant risks in CBE.

Multi-Dimensional Distance
Tinbergen (1962) was the first to introduce the universal gravitational law model in the field of 
international trade. Currently, the gravity model is the most widely used spatial interaction ability 
model for the assessment of international trade flows (Fotheringham & O’Kelly, 1989). The basic 
gravity model postulates that bilateral trade depends on the geographical distance and economic size 
of the trade partners (Deardorff, 1998). Existing research indicates that there is a negative correlation 
between geographical distance and bilateral trade, and a positive correlation between the economic 
size of the trade partners and bilateral trade (Wood et al., 2017a; Wood et al., 2017b; Wood et al., 
2019; Wood et al., 2020). Such findings are often considered to be some of the most important 
discoveries in economics (Disdier & Head, 2008; Lankhuizen et al., 2015; Leamer & Levinsohn, 
1995; Thomas & Hu, 2011).

International trade research has reached a basic consensus on the law of gravity model. However, 
for CBE, another form of international trade, the law of gravity model is worth further discussion, 
in particular, the “death of distance” and the growth of the Internet. Distance-related trade costs 
have been reduced when compared to that of the offline trade in the same goods. (Gomez-Herrera et 
al., 2014). The rapid development of express delivery (Kim et al., 2017), logistics (Ai et al., 2016), 
cross-border payment (Weng, 2018), language (Gomez-Herrera et al., 2014) as well as a significant 
reduction in transaction costs have provided a solid foundation for the further development of CBE 
(Hoffman et al., 1999). These factors have changed the sensitivity of CBE to distance, which has 
enabled CBE to break through the constraints of distance and achieve true international success 
(Kim et al., 2017). Analyzing the distance factors associated with CBE allows researchers to better 
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understand the Internet’s ability to weaken the negative impact of geographic distance. Moreover, as 
a country’s economy size helps to determine its consumer base and level of purchasing power, it also 
acts as an important influencing factor of CBE (Thomas, & Hu, 2011). Therefore, as stated below:

Hypothesis 1: CBE is affected by economic size and not geographical distance.

The smoothness of international trade and CBE transactions between two countries is not only 
related to the factors of geographical distance and economic scale as shown in the classic gravity 
model, but also to the cost of information exchange and contract execution. These other costs are 
related to the multi-dimension distance that exists between two countries. The gravity model has been 
continuously expanded and improved by scholars, with new variables being introduced allowing the 
model to contain more potentially influential trade-related factors (Kirat & Lung, 1999; Meister & 
Werker, 2004). In particular, the contribution made by Wang and Xu (2014), in which the distance 
factor affecting bilateral trade was expanded from one which was singular to one that was multi-
dimensional.

Given such developments, the existing literature explores transportation infrastructure, and 
economic-, cultural-, policy-, industry-, and institutional-distances (Anderson et al., 2014; Linders 
et al., 2005; Melitz & Toubal, 2014). Of these variables, economic distance is generally calculated 
using per capita income and total national income data. It is argued, that the level of imports or 
exports will be greater between countries with similar demand structures (Linders et al., 2005). In 
other words, the smaller the economic gap between countries, the higher the level of bilateral trade 
flows. However, some scholars believe there is no correlation between the two (Linders et al., 2005). 
Institutional barriers such as the distance between governance- or economic-systems are very important 
in explaining the persistence of transactional distance between countries (McKnight et al., 2003). 
From a cultural perspective, the distance between national cultures has been found to have a negative 
impact on trade (Gill & Butler, 2003), with cultural differences increasing the cost of communication 
that can exist between two countries (Vasilaki, 2011) and in doing so becoming an important obstacle 
(Tian & Lan, 2009). In order to assess cultural distance, several studies have adopted the cultural 
dimension theory proposed by Geert Hofstede (Hofstede et al., 2008; Vasilaki, 2011; Yeganeh, 2011). 
Local protection is a key concern in national trade research as well, with numerous studies confirming 
the impediment that local protectionist measures can have on inter-regional bilateral trade (Brewer 
& Young, 1998). Given these findings the following hypotheses are drawn below:

Hypothesis 2: CBE is affected by multi-dimensional distances which are the same as international 
trade.

Hypothesis 2-a: CBE is affected by economic-distance.
Hypothesis 2-b: CBE is affected by cultural-distance.
Hypothesis 2-c: CBE is affected by policy-distance.
Hypothesis 2-d: CBE is affected by institutional-distance.

Spatial Effect
Spatial dynamics are an important economic characteristic when trying to explain international trade 
behavior. The theory of spatial econometrics argues that the value attributed to a specific region is 
related to the same phenomenon or attribute value in spatial units in neighboring regions (Anselin, 
1988). The field of spatial economics describes the interaction of economic growth in different 
regions. In today’s environment, consumers are able to use search engines to conduct in-depth and 
non-linear searches, allowing them to quickly find the products they want, and directly purchase them 
online (Hoffman et al., 1999). Given this environment, a small business in rural China is now able to 
reach an individual consumer in Russia without having any physical footprint in the country; a type 
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of transaction that was not possible before the advent of e-commerce (Bieron, & Ahmed, 2012). As 
a product combing features of international trade and Internet, the kind of spatial pattern and spatial 
characteristics that CBE forms deserves further discussion.

Many methods can analyze the spatial characteristics of economic phenomena. The most common 
methods are the spatial autocorrelation and spatial spillover effects. As the spatial autocorrelation 
seeks to identify spatial dependence, the correlation degree, and autocorrelation of a spatial location, 
provide an effective means of studying both spatial relationships and identifying possible trends 
(Diniz-Filho et al., 2003). From a spatial spillover effect perspective, the interaction occurs through 
the mutual promotion of both supply and demand. The development of international trade in a 
certain region will also spread through inter-regional crowd communication, commodity flows, and 
technology spillovers, etc. (Evans, 2014), resulting in spillover effects. The spatial spillover effect 
believes that the market potential of a region and its economic situation will have a strong driving 
effect on its surrounding areas (Krugman, 1991). There are spatial spillover effects in many economic 
phenomena and this formulation has been recognized and applied by many scholars (Glass et al., 
2015; Groenewold et al., 2010; Miranda et al., 2017). Therefore, CBE as a derivative of the Internet 
may have different characteristics with international trade from a spatial perspective. Such findings 
allow for the for the creation of the following hypotheses below:

Hypothesis 3: Unlike international trade, there is no spatial autocorrelation of CBE, and the 
distribution of the two are also inconsistent.

Hypothesis 4: There is no spatial spillover effect in CBE which is not the same as other economic 
phenomena.

DATA SOURCES AND METHODOLOGy

Data Sources
In this study, 64 countries along the BR were selected for econometric analysis. According to 
preliminary estimates, the total population of these target countries is approximately 4.4 billion 
(63% of the total world population), with a total economic volume, measured by way of GDP, of 
approximately 21 trillion US dollars (29% of global GDP). Moreover, in 2019, the level of bilateral 
trade between China and its BR trading partners totaled approximately 9.27 trillion (yuan), or almost 
30% of its total trade volume. Such findings highlight the tremendous opportunity to develop CBE 
trade in the region. In addition, leading companies such as Alibaba and Jingdong have specifically 
issued CBE development reports for countries situated along the BR. Given such a context, these 
countries form an appropriate sample to explore the developmental modes and trends involving CBE.

This study utilizes data from a range of sources. Independent variable data was obtained from the 
CEPII, World Bank, Hofstede Insights, China Ministry of Foreign Affairs and Heritage Foundation. 
While dependent variable data was gathered from the UN Comtrade database and relevant Alibaba 
financial reports. The underlying GDP and trade data were all valued using US dollars (USD). Finally, 
the CBE transactions were represented using an E-Commerce Connectivity Indicator released by 
Alibaba.

Methodology
Spatial Autocorrelation Analysis
Using ArcGIS software, the geographic information visualization method was used to visualize 
the data of the samples and conduct the associated analysis. Spatial autocorrelation analysis is an 
important method for studying spatial dependence and is used for the classification and comprehensive 
evaluation of data. To evaluate the spatial autocorrelation of international trade and CBE, a Moran 
Index was conducted for this study, which is detailed as follow:
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 are values of the variable x  in two countries, x  is the mean value of variable x . 

w
ij

 is the neighboring weight, and n  is the number of sample countries. The weighting scheme used 
in the equation for the Moran Index was set to a default level, and was calculated using ArcGIS. The 
Moran Index ranges from –1 to 1. This variable was used to test Hypothesis 3. A higher positive 
Moran Index indicates a higher degree of spatial positive dependence among countries. In other 
words, it implies that international trade flows and CBE in neighboring countries have a greater 
positive impact on the other country. While the closer to zero the Moran Index is, the lower the spatial 
dependence is.

Multi-Dimensional Gravity Model
Based on the existing research, geographical distance and economic scale are key aspects affecting 
the offline trade flows that exist among countries (McKnight et al., 2003). The effect of geographic 
distance on trade has been shown to be persistent over time (Disdier & Head, 2008; Thomas & Hu, 
2011). While for CBE, there is a need to determine whether a negative correlation of geographical 
distance also exists. In addition, the notion of economic scale, an important influential factor in the 
gravity model should also be tested (Thomas & Hu, 2011). When utilizing the gravity model, it is 
important that efforts are made to circumvent any gold medal silver medal and/or bronze medal 
mistakes that could be made (Yotov et al., 2016).

The traditional gravity model is formally represented as:

X AYY D
ij i j ij
= ( ) /  (2)

where X
ij

 is international trade flow or CBE of country i  from country j . A  is the constant term, 
Y
i
 is the total income of import country i . Y

j
 is the total income of export country j . D

ij
 represents 

the distance between country i  and country j  is usually expressed as the distance between the 
capitals or economic centers of each country. This study uses the latitude and longitude data for each 
country’s capital disclosed in the CEPII database. It is based on the linear distance between capitals 
calculated using Google Earth Pro.

This research draws on the concept of multi-dimensional proximity, first proposed by the field 
of economic geography, when examining the interaction that exists between regions (Meisters & 
Werker, 2004; Wang & Xu, 2014). Based on the previous research, economic-, cultural-, policy- and 
institutional- and geographical-distances were included within the framework of this study.

As the economic development levels of the BR countries are quite different and examining the 
economic distance is of great significance to them, the economic distance was calculated as follows 
(David & David, 1987):

D
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where, D
e

 represented the economic distance between country A and country B, Y  is the per capita 
GDP and Y  is the GDP.
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Most countries in the BR region are well known for their strong religious backgrounds, and as 
such, the issue of cultural distance is of particular importance. Also, in terms of CBE, the transaction 
process functions without the need of a middleman, as consumers are able to communicate directly 
with the businesses involved. In this context, differences in the way cultures communicate can also 
have an impact on the process. Given the importance, the issue of cultural distance was added to our 
multi-dimensional distance study and is calculated as follows (Kogut & Nath, 1988):
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where, D
ic

 indicates the cultural distance index between countries i  and c . j  represents the 
dimension of the Hofstede cultural index. V  indicates the variance of culture index differences in a 
certain dimension. The variance of the value, T  represents the number of years of diplomatic relations 
that exist between the countries.

At the beginning of the BR development, an understanding of the political environment and 
relevant supporting policy is also helpful. As such, measures for institutional and policy instruments 
form an important part of our multi-dimensional distance analysis. The dummy variable indicating 
whether countries signing the free trade agreement was also created as a means of assessing policy 
distance. According to our model, the dependent variables utilized in this study are the intensities 
of international trade and CBE between China and BR countries. In order to reduce the size of data 
difference and avoid algorithmic mistakes, all data are logarithmically calculated and normalized. 
The description and representation of all factors are shown in Table 1.

The following extended gravity equation was used:

X A lnYY lnD lnED lnCD lnPD lnID
ij i j ij ij ij ij ij
= + + + + + +  (5)

Spatial Econometric Model
To further examine the spatial effect of international trade flows and CBE, this study introduces 
emerging space economics into the model. The spatial lag model (SLM) and spatial error model 
(SEM) are common spatial econometric models that were estimated through the maximum likelihood 
method (Anselin, 1988) and are almost always used in combination and applied extensively (Durbin, 
1960; Du & Deng, 2015). The Spatial Durbin Model (SDM) is a modification of a model originally 
developed by Durbin (1960) in the context of time series analysis. SDM can explain the direct and 
indirect effects of various variables between regions and is usually selected when solving environmental 
problems and analyses of economic growth (Anselin, 2010). Therefore, SDM is more suitable for 
this study. It is formally written as:

y Wy X WX= + + +ρ β β ξ
1 2

 (6)

ξ σ~ ( , )0 2I
n

 

where W
y

 is the spatial lag term of the dependent variable and WX  is the spatial lag term of the 
independent variable. The SDM explains the impact effects of neighboring regions factors in addition 
to the influence of domestic factors. So, the spatial Durbin model was used to analyze the spatial 
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effects of international trade and CBE in countries along the BR. Building a spatial Durbin model 
based on the gravity model helps to observe the influence of space on gravity model.

An issue that deserves careful attention when modeling using a spatial regression approach is 
the use of an appropriate spatial weighting matrix (Elhorst, 2010; Stakhovych & Bijmolt, 2009). A 
spatial weight matrix is used to reflect the structure of spatial effects. Various alternative weighting 
methods are suggested in the literature, among which the most widely used, are adjacency and inverse 
distance between localities (Dacey, 1968). As recommended by the existing research (Bodson & 
Peeters, 1975; Cliff & Ord, 1973), an inverse distance weight matrix was used in which both adjacency 
and distance are employed.

A COMPARATIVE ANALySIS OF INTERNATIONAL TRADE AND CBE

Spatial Distribution
As Figures 1-6 illustrate, our study maps the spatial distribution of international trade and CBE for 64 
BR countries. The larger circles are representative of the countries with higher levels of international 
trade or CBE trade with China, while the smaller circles have less. In order to exclude the impact of 
scale, CBE and international trade were divided by GDP so as to represent the strength of data. Maps 
in Figures 1-3 detail the findings of the descriptive analysis by mapping the spatial distribution of 
international trade between China and other countries. Our results show that the larger circle areas 
are located in the ASEAN and West Asia regions. Of those countries along the BR, China’s top five 
bilateral trading partners are Vietnam, Malaysia, Thailand, Singapore, and India. According to our 
results, 6 of the top 10 countries are members of ASEAN, and 5 of the top 20 are in West Asia. The 
larger circle areas in Figures 4-6 demonstrate that Central and Eastern Europe, the Commonwealth 

Table 1. The description of multi-dimensional distance indicator

Variable Abbreviation Description Data Source

Dependent variables

Total international trade Chinese total trade with countries along the 
BR

UN Comtrade

Cross border 
e-commerce

CBE Chinese CBE transactions with countries 
along the BR

Alibaba report

Explanatory variables

GDP
YY
i j

The product of the two countries’ total 
economic volume

World Bank

Distance
D
ij

The geographical distance between the 
capitals of the two countries.

CEPII

Economic distance
ED

ij

Calculated based on GDP and GDP per 
capita

World Bank

Cultural distance
CD

ij

Cultural distance between countries based on 
Hofstede cultural dimension data

Hofstede’s cultural 
dimensions

Policy distance
PD

ij

whether the two countries with the free trade 
agreement

China Ministry of 
Foreign Affairs

Institutional distance
ID
ij

The distance between the level of economic 
freedoms of the two countries

Heritage Foundation
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of Independent States are regions in which higher levels of CBE trade exist. The top five countries 
involving CBE transactions were Russia, Israel, Thailand, Ukraine and Poland. Furthermore, 8 of 
the top 20 countries belong to Central and Eastern Europe, while only 4 of the top 20 were members 
of the Commonwealth of Independent States.

The distance effects of CBE and international trade were compared in Figures 7 and 8. Prima facie, 
in an attempt to illustrate potential differences and presents the impact of the geographic distance on 
the intensity of CBE and international trade. As can be seen in Figures 7 and 8, the gradient of the line 
on the right-sided scatterplot (Distance vs. CBE) is more gently sloping than that of the scatterplot 
on the left (Distance vs. international trade). The data also shows the coefficient of international 
trade and distance is -0.5302, while the coefficient of CBE and distance is -0.0347, which is much 
smaller. This indicates that the relationship between CBE and distance has a much smaller gradient, 
which suggests that distance has a much greater effect on international trade than CBE. From such 
a finding, we can preliminary judge that the development of information technology has greatly 
improved the efficiency of transportation services and the information exchange of goods, etc., which 
provides CBE with the advantage of being more distance-insensitive than that of international trade.

Spatial Autocorrelation
Besides the spatial distribution characteristics for international trade and CBE, the Spatial 
autocorrelation effect is also studied. The Moran’s I was calculated in order to explore spatial 
concentration in Figures 9-12. It was produced by building a weight matrix by calculating the inverse 
distance. The results show that the Moran’s I for international trade is 0.22 (P=0.01), while the Moran’s 
I for CBE is -0.01 (P=0.36), which is significantly smaller than the coefficient for international 
trade. More importantly, the coefficient of international trade is significant at the 1% level, while the 
coefficient of CBE is not significant. All of the above results indicate that the spatial concentration 

Figure 1. The spatial distribution of Export International Trade
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Figure 2. The spatial distribution of Import International Trade

Figure 3. The spatial distribution of International Trade
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Figure 4. The spatial distribution of Export CBE

Figure 5. The spatial distribution of Import CBE
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of international trade is more conspicuous than CBE. The result solved research question 1 and in 
doing so Hypothesis 3 was proven.

RESULTS AND DISCUSSION

In order to obtain more robust results, log likelihood indicators were used in the tests. Table 2 
illustrates the results of the gravity model5. In Table 2, columns 1 and 2 represent the classical 
gravity models, while columns 3 and 4 represent multi-dimensional distance gravity models. The F 
statistics for the four regression models are all significant, which indicates that these models have 
statistical significance. The adjusted R2 of multi-dimensional distance models are higher than those 
in classical gravity models. This indicates that the goodness of fit for multi-dimensional distance 
models are higher than that of the classical gravity models, which implies stronger explanatory power 
for analysis of international trade and CBE. At the same time, the adjusted R2 of international trade 
models are higher than those for CBE, which implies that the degree of fit for CBE is lower than 
that of international trade.

In terms of the specific indicators in Table 2, both international trade and CBE are positively 
influenced by GDP. And the geographical distance coefficient of international trade is negative 
and significant, while the distance coefficient of CBE is insignificant in both models, which is in 
accordance with Kim et al. (2017) and Ma et al. (2019). It shows that international trade flows are 
influenced by geographical distance, while CBE is not. Therefore, Hypothesis 1 was proven. When 
compared with columns 1 and 2, the coefficients of GDP in columns 3 and 4 were reduced due to 
the shock of other multi-dimension distance indicators. This indicates that both international trade 
and CBE are affected by multi-dimension distances, which substitutes some of the economic and 
distance impacts. In addition, the results also show that the adjusted R2 increased form 0.4046 in 

Figure 6. The spatial distribution of CBE
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Figure 7. Scatter plot of International Trade vs. Distance

Figure 8. Scatter plot of CBE vs. Distance
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Figure 9. Moran’s I of International Trade

Figure 10. Moran’s I of CBE
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Figure 11. Randomization of International Trade

Figure 12. Randomization and CBE
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Table 2. The results of gravity models

Models Classical Gravity Model Multi-dimensional Distance Model

Variables International Trade (1) CBE (2) International Trade 
(3) CBE (4)

(Intercept) 0.0001 0.0001 0.3921** 0.9258***

Yij 0.8846*** 0.6257*** 0.8585*** 0.4958***

Dij -0.2261*** 0.1481 -0.1871** 0.1136

EDij 0.0096 -0.1979

CDij -0.0727 -0.5220***

PDij -0.4859** -1.1472***

IDij -0.1498** -0.2357**

Adjusted R2 0.7996 0.4046 0.8371 0.6123

F-statistic 112.7*** 20.03*** 48.98*** 15.74***

*,**,***stand for statistical significance at the 5%, 1% and 0.1% level respectively

Table 3. The results of the spatial Durbin model

Models Inverse distance (5) Inverse distance (6)

Dependent Variables International Trade CBE

Independent Variables Coefficient Lag Coefficient Lag

(Intercept) 3.7660** 8.0634***

Yij 0.8429*** 3.8782* 0.6471*** 4.7089*

Dij -0.2523*** -1.2056 0.2296 2.0993

EDij -0.0879 -2.2308 0.0158 3.1302

CDij -0.0809 -1.5556 -0.4979*** -2.1530

PDij -0.5312*** -3.9640** 0.9024*** 9.3133***

IDij -0.1411** -1.0631 -0.2176** 1.5787

AIC 65.50(71.66) 111.13 (115.94)

Rho -5.3469*** -4.6520***

*,**,***stand for statistical significance at the 5%, 1% and 0.1% level respectively
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column 2 to 0.6123 in column 4, representing a total increase of 0.2077. While the adjusted R² in 
column 3 only increased by 0.0375. The greater increase means that multi-dimensional distance 
has a stronger explanatory power for CBE than international trade. Therefore, CBE is not related to 
geographical distance, but it is suitable for interpretation by using multi-dimensional distance. The 
gravity model still applies to CBE, especially from the perspective of multi-dimensional distances, 
which is consistent with Lendle. et al., (2016).

In multi-dimensional distance models, Table 2 shows that international trade is significantly 
affected by GDP, distance, policy-, and institutional distance, while CBE is significantly affected by 
GDP, cultural-, policy- and institutional-distances. With the exception of GDP, all other distances are 
negatively correlated, which means the greater the distance is, the smaller the levels of international 
trade and CBE will be. In terms of the specific factors of influence, international trade is more 
affected by policy and institutional distances, while CBE is more likely affected by the cultural, 
policy, and institutional distances that exist between two countries. This is partially consistent with 
Nam (2019). Therefore, Hypothesis 2-b, Hypothesis 2-c and Hypothesis 2-d were approved while 
Hypothesis 2-a was rejected.

Although the Internet has greatly reduced some barriers to business, the cultural differences that 
exist between countries have not disappeared, which is different from international trade. It affects 
CBE, because cultural differences are not only reflected in communication, but also in product forms, 
and lifestyles, etc. The culture variable was found to be insignificant in terms of international trade 
flows, which was due to the existence of trade intermediaries that help to overcome cultural differences. 
Nonetheless, in CBE the effect of trade intermediaries has weakened and the influence of cultural 
distance has intensified. Such an influence needs to be carefully considered when establishing CBE 
opportunities, with more time taken to develop effective cross-cultural communication channels. 
In general, cultural distance is an important factor affecting CBE, and a comprehensive marketing 
system should be constructed based on the cultural environment of consumers in different countries. In 
terms of policy distance, the reduction of tariff rates and the development of more clearly understood 
non-tariff measures can act as an important driving force for promoting international trade and CBE 
between countries. The government can also implement specific policies that help to encourage the 
development of CBE. Furthermore, our study also showed that institutional distance is also significant 
for CBE. In this regard, countries with smaller institutional distances have certain advantages in the 
promotion of the CBE platform and websites. In particular, for CBE stores, it allows them to adapt 
more quickly to the changing consumer environment.

Based on the multi-dimension gravity model, the Spatial Durbin model was used to explore 
the spatial effects of the BR countries’ CBE and international trade. Table 3 provides the regression 
results of the Spatial Durbin model of the inverse distance weight matrix (model 5 and 6). In model 
5 and 6, the AICs of both international trade and CBE decreased, indicating that both have obvious 
spatial effects. Furthermore, the Rho values are significant at the 1% levels, which is consistent with 
the results expressed by the AIC.

The above results indicate that there are spatial spillover effects of international trade in the 
Spatial Durbin model, which means it is affected by import and export trade levels for the surrounding 
areas. Moreover, CBE has the same spatial spillover effect as international trade. It indicates that 
the CBE of one country can influence the CBE of nearby countries. This result was not in line with 
Hypothesis 4. This shows that in the process of promoting the development of CBE, the issue of CBE 
and the basic conditions of the countries surrounding the target country should also be considered.

In addition, the Spatial Durbin model tested the spatial lag terms of the independent variables. 
The results of the AIC test in model 5 and 6 mean the independent variables in the models also have 
spatial spillover effects. The results of the spatial lags of the independent variables show that the 
spatial lag of the economic scale and policy variables are significant. The two variables are major 
transmission routes among countries for international trade and CBE development. The transaction 
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intensity of a country’s international trade and CBE is affected by population size and the policy 
variables of other countries.

CONCLUSION AND CONTRIBUTONS

Since the BR initiative was launched in 2013, an increasing number of studies have examined the 
pattern of trade between China and the BR countries. Promoting regional economic integration is 
one of the main objectives of the BR initiative. As part of these developments, international trade 
flows and CBE have become particularly important. In order to assess these issues, our study uses 
spatial autocorrelation, the multi-dimension gravity model and the space Durbin Model to analyze 
trade and CBE flows between China and the countries along BR. Following our empirical analysis, 
some important conclusions are now drawn to provide the foundation for further trade facilitation 
and policy development.

Firstly, descriptive analysis shows that China’s international trade with BR countries are mainly 
concentrated around the ASEAN and West Asian regions. In contrast, CBE is mainly concentrated 
in Central and Eastern Europe, and the Commonwealth of Independent States. In its trade with BR 
countries, most of China’s trade occurs with its wealthier closely located neighbors, while the regions 
with higher levels of CBE are more widely dispersed from a geographic positioning perspective. 
Moreover, the Moran’I coefficient of international trade is significant at the 1% level, while the 
coefficient of CBE is not significant. This indicates that the spatial concentration of international 
trade is more visible than CBE. Meanwhile, the spatial correlation is weaker for the interpretation of 
CBE spatial agglomeration features.

Secondly, our study found that the geographical distance effects of trade and CBE between 
China and the BR countries were not consistent. In particular, while the geographical distance effect 
of international trade is significant, the finding in this regard for CBE is not significant. This is 
consistent with Peter Drucker’s view that “The network is killing distance”. The Internet therefore 
plays a pivotal role in weakening the negative influence of geographical distance.

Thirdly, international trade is also affected by policy- and institutional distance in addition to 
geographical distance. However, in contrast CBE is greatly influenced by cultural-, policy-, and 
institutional distance. The cultural distances are only negative and significant for the CBE, which 
is probably due to the lack of research on online trading needs and the lack of trade intermediaries.

Fourthly, the spatial spillover effects of trade and CBE between China and the BR countries are 
both significant under the inverse distance weight matrix. The spatial lags of economic scale and 
policy distance are both significant for international trade and CBE. This indicates that of the economic 
scale and policies implemented by neighboring countries have an influence on surrounding countries.

The results of this study provide several important theoretical contributions. Firstly, on the basis 
of the traditional distance effect, the multi-dimensional distances which have been included in the 
study (economic-, cultural-, policy- and institutional-distances effects) have enriched the research 
model. Secondly, by using publically available indicator data to characterize CBE strength for model 
analysis, this study is able to overcome the issue of data loss means that quantitative analysis was 
barely used in the field of CBE. Thirdly, the spatial Durbin model was used to incorporate spatial 
factors within the research framework. The use of such a model helps to analyze the spatial correlation 
and spillover effects of CBE when compared with international trade. Finally, another important 
theoretical contribution of this study is that the spatial Durbin model of multi-dimensional distance 
was built in a manner that allows it to be used in future research.

From a policy perspective, our study provides some important contributions. Firstly, when 
choosing countries to develop CBE and stronger economic ties along the BR, our study showed that 
geographical distance is not as significant an issue when compared with multi-dimension distances. As 
a consequence of this, policy makers need to play closer attention to cultural, policy, and institutional 
factors when attempting to grow CBE opportunities. Secondly, considering policy distance has a 
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significant impact on the development of CBE, governments in the BR region should expand their 
respective economic development policies with a particular focus on growing CBE capabilities with 
other countries. This can be achieved by signing preferential agreements, and the establishment of 
related industrial parks, etc. to promote the development of CBE.

LIMITATIONS AND RECOMMENDATIONS FOR FUTURE RESEARCH

Despite many significant contributions, this study has some limitations. First, this research only 
analyzes the CBE environment for BR countries, which means the scope of coverage across regions is 
limited. Moreover, due to data availability concerns, cross-sectional data is used instead of panel data 
when the empirical testing was conducted. Such a limitation makes it more challenging to prove the 
significance test of the correlations that may exist. Second, our research only examines the distance 
effect of traditional geographical distance, economic-, cultural-, policy- and institutional-distances, 
other areas of distance, such as industrial, environment and trade openness were not involved.

Future research efforts can extend and improve on the approach used in this study. Firstly, the 
data sample size can be increased to obtain a broader, more persuasive set of empirical findings. 
Secondly, so as to obtain a more diverse set of results, the multi-dimensional distance aspect of the 
study can be expanded to examine new constructs.
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ENDNOTES

1  The data was collected from2019 “Belt and Road” Cross-border E-commerce Consumption Report released 
by Jingdong Big Data Research Institute.

2  2019 global cross-border e-commerce market and development trend research report released by iiMedia 
Research

3  The data was collected from PayPal Cross-Border Consumer Research 2018
4  The data was collected from eWTP helps the construction of “One Belt One Road released by Ali Research 

Institute & DT Finance.
5  Data from 57 of 64 countries was used in this part. Countries such as Palestine, Timor-Leste, Kuwait, 

Iran, Syria, Iraq, and Yemen were not included due to a lack of data.


