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Abstract
This study examines the effects of China’s cross-border e-commerce (CBEC) on 
its goods and services exports to ‘Belt and Road’ (B&R) countries for the period 
2000–2018 using a gravity model. We find that CBEC has a greater positive impact 
on trade in services than on trade in goods, especially after the implementation of 
the B&R initiative. Furthermore, as the level of CBEC rises, distance tends to have 
a lower (higher) impact on services (goods) trade, whereas the impact on services 
(goods) trade increased (decreased) annually. Hence, promoting the sustainable 
development of CBEC can lead to increased export volumes.

Keywords Cross-border e-commerce · Export · Goods trade · Services trade · Belt 
and road · China

1 Introduction

With the spread of the Internet and the progress of digital technology, e-commerce 
has been booming globally. E-commerce is a concept of trade whereby customers 
order and pay for products via the Internet, and sellers deliver the products in either 
a physical or digital form [1, 2].

Cross-border e-commerce (CBEC) refers to the international business activities 
in which individuals or enterprises from different countries utilize e-commerce plat-
forms for payment and settlement transactions and rely on the international logis-
tics system to deliver goods [3, 4]. Suppliers and consumers of CBEC can sell and 
purchase products through the Internet on a global scale. This generates substantial 
savings in transaction costs, such as those related to communications, market search, 
and administration. CBEC is being promoted in developing economies, as it enables 
exporters to overcome constraints related to limited access to information, isolation 
of potential markets, and high costs of market entry.
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China’s CBEC industry is in an upward trend since 2008. In particular, since 
the ‘Belt and Road’ (B&R) initiative was put forward in 2013, the industry has 
developed rapidly with the introduction of promotion policies and construction of 
e-commerce platforms. According to the China’s E-Commerce Research Center 
[5], the total transaction volume of CBEC in China increased from 0.7 trillion 
yuan in 2008 to 10.5 trillion yuan in 2019, with an average annual growth rate 
of nearly 20%. At the same time, CBEC transactions accounted for more than 
30% of total imports and exports in 2019, up from less than 5% in 2008 [6]. In 
this context, the rise of CBEC presents a new avenue in which China expands its 
international trade.

The economic importance of CBEC has drawn attention recently. A portion 
of the related literature acknowledged that CBEC improves international trade 
[7–10], while others examined the impact of CBEC on a firm’s export perfor-
mance [11–13]. However, only few studies have compared its effect on trade in 
goods and services. In particular, as one of the fastest growing markets for CBEC, 
China’s services trade has grown faster than its goods trade has since 2012 (see 
Fig. 1). Therefore, it is important to identify if CBEC has a different impact on 
goods and services trade, and thereby enhance its role in international trade.

The aim of this study is to contribute to the CBEC literature by analyzing dif-
ferent CBEC impacts on trade in goods and services, with a focus on China and 
its trading partners in B&R countries. Apart from understanding the CBEC effect 
on trade in goods and services, this study also contributes to the literature by 
conducting a number of empirical analyses, including (1) policy effect, that is, 
examining if the implementation of the B&R initiatives has a different impact 
on the relationship between CBEC and trade in goods and services; (2) distance 
effect, that is, examining how CBEC influences the relationship between distance 
and trade, with a comparison of goods and services trade; (3) time effect, that is, 
exploring if the impact of CBEC on goods and services trade changes differently 

Fig. 1  China’s total trade volume in goods and services and their year-on-year growth rates. Source: Chi-
na’s Ministry of Commerce [14]
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over time. To the best of our knowledge, this study is the first to analyze the 
CBEC impact on goods and services trade in the abovementioned dimensions.

The rest of the paper is structured as follows. We start by presenting the existing 
literature and propose the hypotheses (Sect. 2). We build the research model, data 
selection, empirical analysis (Sect. 3), and discuss results (Sect. 4). Finally, we pre-
sent our conclusions, implications, and future research (Sect. 5).

2  Literature review and hypotheses

2.1  CBEC and international trade

The application of digital technology has changed the trade pattern, trade structure, 
and global value chain and has become a new subject of international trade research. 
A growing number of scholars have attempted to study how digital technologies, 
such as the Internet and e-commerce, influence trade.

The trade effect of the Internet has been widely examined in a gravity model and 
most of the studies have acknowledged a positive relationship [15–24]. Using data 
from transition economies of Central Asia and Eastern Europe, Clarke [15] found 
that enterprises with access to Internet export more than those without it. The author 
explained that exports are growing because Internet use has made it easier for enter-
prises to communicate with foreign buyers, thereby improving access to market 
information. Freund and Weinhold [16] explored if Internet use has an impact on 
goods trade. By analyzing data from 56 countries for the period 1995–1999, they 
found a positive correlation between Internet use and goods exports, with higher 
impact in developing countries than in developed countries. Using the data from 
2006 to 2010 of a large sample of countries, Biswas and Kennedy [20] exam-
ined the impact of the Internet on agricultural and non-agricultural exports. Their 
results show that exports of both types of commodities increase with growing Inter-
net use, with the positive effect of Internet use being stronger for non-agricultural 
commodities.

More recently, Osnago and Tan [21] used panel data for the period 2001–2013 to 
examine how Internet adoption by exporters and importers affects intensive margin 
(i.e., the average value of exports) and extensive margin (i.e., the number of prod-
ucts exported). Their results show that Internet adoption by exporters has a greater 
impact on the extensive margin compared with the intensive margin, whereas Inter-
net adoption by importers has the opposite outcome. Furthermore, Rodríguez-Cre-
spo and Martínez-Zarzoso [24] examined how Internet use affects trade when differ-
ences in knowledge exist between countries. By using bilateral export data from 120 
countries from 2000 to 2014, they found that Internet use promotes exports, but the 
relationship is more sensitive when grouping samples by product complexity than 
by income levels.

In contrast, several scholars have focused on the link between the Internet and 
services trade [25–29]. By analyzing bilateral services trade data from the United 
States and 31 middle- and high-income countries for the period 1995–1999, Fre-
und and Weinhold [25] examined the impact of the Internet on services trade. Their 
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findings show that countries with higher Internet use export more services to the 
United States. In particular, exports in business, professional, and technical services 
sectors grow more quickly with higher Internet use. Additionally, this positive rela-
tionship was supported by Choi [26], Salmani et  al. [27], and Nath and Liu [28] 
using different country samples. Furthermore, Yousefi [29] studied the impact of the 
Internet on imports and exports of services using data from developed and develop-
ing countries between 2000 and 2014. The results show that an increase in internet 
users promotes the growth of services exports by 0.27% and services imports by 
0.08%. Among them, the Internet has a greater effect on services exports in devel-
oped countries (0.52%), but has no significant impact on developing countries.

Regarding the effect of CBEC on international trade, Wang et al. [8] used Chi-
nese data for the period 2011–2015, and found that CBEC development increases 
the total volume of international trade. Specifically, a 1% rise in CBEC will increase 
total trade volume by approximately 0.6%. Danquah and Chen [30] explored causal 
relationships between e-commerce, imports, and exports in China and the United 
States. Their results show that bidirectional causality only exists in the United 
States, suggesting that the United States can benefit from policies that promote 
e-commerce and their foreign sectors. Xing [9] explored the trade effect of busi-
ness-to-business (B2B) and business-to-consumer (B2C) adoption separately using 
a large country-level dataset. The author reported that a 1% increase in the adoption 
of B2B e-commerce led to a 0.068% growth in exports, whereas a 1% increase in 
the adoption of B2C e-commerce led to a 0.004% growth in exports. In contrast, 
at the firm level, Burinskienė [12] developed a framework of the growth of inter-
national trade capacity for EU-based enterprises. The author reported that improv-
ing the ability to use e-commerce is important to promote international trade as the 
use of e-commerce reduces the dependence of buyers and sellers on location, and 
expands the variety of products that can be traded. Using Chinese firm-level data for 
the period 2000–2009, Yue and Li [13] explored the effect of e-commerce platforms 
on exports for manufacturing firms. By conducting analysis on multiple dimensions, 
they found that an e-commerce platform increases both the probability of enterprises 
entering the export market and export volumes of exporters. The mechanism of the 
export promotion effect is explained as follows: the application of e-commerce plat-
forms improves enterprise productivity, matches buyers and sellers more effectively, 
and reduces the entry threshold for the export market.

In summary, many studies have addressed the effects of the Internet or e-com-
merce on international trade in an individual country or in a large country sample. 
However, empirical studies focusing on the CBEC impact on international trade 
between China and B&R countries are scarce. Therefore, in this study, we exam-
ine the CBEC trade effects with a focus on China and its trading partners in B&R 
countries. China’s B&R project aims to support trade co-operation among various 
countries, including Asian, African, and European countries. In particular, under the 
B&R initiative, the Chinese government has introduced many promotion policies 
to enhance the development of CBEC to promote trade with B&R countries [4]. 
Mou et al. [31], Li et al. [32], and Wang et al. [33] also emphasized that the B&R 
initiative promotes the development of CBEC and provides more opportunities for 
Chinese firms to export their products and services to overseas markets. Hence, it 
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is reasonable to predict that the development of CBEC in China will have an impact 
on its export volume with B&R countries. In addition, few studies have compared 
the CBEC effect on goods trade and services trade. As mentioned by Clarke [15], 
Freund and Weinhold [16], and Yousefi [29], digital technology affects goods trade 
because it improves information about foreign markets, thus, reducing market entry 
costs. Compared with goods trade, the impact of digital technology on services trade 
is relatively greater, because new services transferred via the Internet can be traded 
almost costless, irrespective of location. This implies that digital technology has dif-
ferent effects on trade in goods and services. Therefore, this study aims to examine if 
and how CBEC affects trade in goods and services differently.

To the best of our knowledge, this is the first study to examine how China’s 
CBEC affects its exports to B&R countries, with a comparative study of goods and 
services trade.

2.2  Hypotheses

Transaction costs, defined by Coase [34], are the costs incurred by traders to 
obtain accurate market information and negotiate contracts. Butter and Mosch [35] 
acknowledged that three stages of transaction contribute to the transaction costs: (1) 
the contact phase, which includes search and information costs for product qual-
ity, price, and the reliability of potential trading partners; (2) the contract phase, in 
which transaction costs are incurred in negotiating the terms of the contract; and (3) 
the control phase, which involves costs for monitoring and enforcing the contract to 
ensure that the other party adheres to the contract terms. Furthermore, Wang et al. 
[8] identified different types of transaction costs in international trade, which include 
information, negotiation, middlemen, transportation, and tariffs cost.

Some studies have acknowledged that CBEC reduces transaction costs, increases 
trade efficiency, and generates competitive advantages. First, through CBEC plat-
forms, acquiring information for both sellers and buyers becomes easier, which con-
tributes to reducing the information cost [36–39]. Second, in CBEC platforms, price 
and other information are available online and negotiation becomes easy for trad-
ing partners when comparing products and carrying out transactions, thus, reducing 
negotiation costs [8, 40]. Third, unlike in traditional cross-border trade, the original 
business and final customers can be connected directly through CBEC platforms, 
reducing the intermediate steps of transactions, and thus reducing middlemen costs 
[8, 40, 41].

However, CBEC is likely to affect trade in goods and services differently [16, 
39]. Many products that have traditionally required physical delivery, such as dig-
ital media products, can be delivered to customers in digital form via a network, 
contributing to an increase in services trade [10]. However, although transporta-
tion costs for services trade using internet-based delivery is reduced to zero, goods 
trade still needs physical transportation. Hence, transportation costs continue to play 
an important role in goods trade compared with services trade. By analyzing data 
from 117 B2B e-hubs in the apparel and agriculture sectors, Pare [42] found that 
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the application of e-commerce in these goods sectors is unlikely to reduce the total 
transaction costs supporting producer firms to enter new global markets.

Moreover, some studies argue that the impact of e-commerce development is 
more significant for services trade than goods trade, which is reflected in the abil-
ity of e-commerce and digital technology to transform non-tradable services into 
tradable services. Freund and Weinhold [16, 25] pointed out that an increase of 
1% in Internet use increases the exports of goods by 0.02%, whereas it increases 
the exports of services more, up to 0.17%. Stare [43] documented that the Internet 
greatly promotes services trade and expands the scope of tradable services. Through 
the Internet, many local services become international tradable services with major 
changes occurring in the travel, entertainment, advertising, financial, and profes-
sional services industries. Nath and Liu [28] analyzed data from 49 countries for 
the period 2000–2013 and found that the development of Information and Commu-
nications Technology (ICT) contributed to the growth of all sectors of international 
services trade. This positive impact is particularly significant in financial and other 
business sectors. Through analysis of a large sample from multiple countries, Gon-
zalez and Ferencz [44] found that the impact of increasing digitalization is higher 
in services sectors, such as telecommunications and computers than in other com-
modity trade industries. Based on prior studies, we defined our first hypothesis as 
follows:

Hypothesis 1 The development of CBEC in China will have a more positive impact 
on its services exports than on goods exports.

Reducing transaction costs through policy intervention can also generate com-
parative advantages and promote international trade growth. Under the B&R initia-
tive, the Chinese government implemented many policies to develop CBEC that aim 
to stimulate international trade with the B&R countries. These policies include the 
development of online payments, e-commerce platforms, logistics, customs clear-
ance services, and tariff incentives [45]. For example, Mi et al. [4] and Miao et al. 
[46] pointed out that CBEC is an important factor in the B&R initiative, and pref-
erential CBEC policies such as tax refunds and exemption policies launched by the 
State Taxation Administration have encouraged the Chinese enterprises to export 
their products to overseas markets. Wang et al. [8] found that with the implemen-
tation of the B&R initiative, CBEC can offset the negative impact of transporta-
tion costs by improving logistics, thus, promoting total international trade volumes. 
Zhai [47] examined the trade effect of the B&R initiative using data of economies 
along and beyond B&R routes. They found that the improvement of infrastructure in 
transport and communication, which are the key areas in the B&R initiative, reduces 
trade costs and, thus, contributes to an increase in foreign market access. In addi-
tion, their simulation results show that China’s exports to other B&R countries will 
increase by 11.4% in 2030.

Although scholars have shown that, under the B&R initiative, CBEC will pro-
mote China’s total international trade, they did not identify if the promotion policies 
under the B&R initiative have a different impact on CBEC with trade in goods and 
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services. Hence, we assume that the promotional effect of the B&R initiative will be 
greater on services trade than on goods trade, mainly for two reasons. First, services 
trade is growing faster than goods trade along with the implementation of the B&R 
initiative. As discussed by Liu et  al. [48], most of the B&R countries are emerg-
ing and developing economies that have a growing demand for not only traditional 
services, such as transportation, infrastructure, and construction, but also for high-
value-added services, such as technology and finance. Under the B&R initiative, a 
broader market is provided for emerging services trade, and CBEC enables export-
ing these emerging services to B&R countries. Second, recent policies focused on 
building a ‘Digital Silk Road’ that aims to further integrate the digital economy 
and emerging smart technologies, such as artificial intelligence, big data, and cloud 
computing, into the B&R initiative, thereby promoting innovation-driven develop-
ment. This provides a favorable policy environment for CBEC to promote cross-bor-
der transactions in high-value service industries, such as technology, finance, and 
healthcare, further promoting the optimization of industrial structure; for example, 
the ‘China-Pakistan information corridor,’ which aims to develop digital invest-
ment and financing services [49]. The policy-driven liberalization of services trade 
is likely to be a factor in explaining the higher growth of the service sectors than the 
goods sectors in China. Hence, our second hypothesis is as follows:

Hypothesis 2 Under the B&R initiative, the promotional effects of China’s CBEC 
are greater on services exports than on goods exports.

The geographic distance effect on trade has been widely examined. Starting with 
Tinbergen [50], a large number of studies estimating the ‘gravity equation’ found 
that bilateral trade volume increased with the two countries’ economic size, but 
decreased with the bilateral distance between the two countries. Transport costs and 
other cross-border trade costs, such as tariffs and regulatory barriers, are found to 
be the main causes of friction related to the decrease of trade volume with distance 
[38]. Furthermore, due to increased information-related costs among the geographi-
cally distant trading partners, ‘informational frictions’ is also a factor that impacts 
the distance-trade relationship [38].

Goods trade is based on a combination of information and physical transport 
of goods. The rise of the Internet has led some scholars to declare ‘the death 
of distance,’ meaning that information cost is no longer related to geographical 
distance [51]. However, if CBEC can promote the trade of goods depends on suf-
ficiency of the impact that the reduced information costs due to Internet use can 
have to change the total trade costs and thus change the trade pattern of goods 
[8, 52]. While some studies have shown that CBEC reduces the distance effect 
on trade in goods [53–55], others argue that it has no impact on the relation-
ship between distance and goods trade [16, 52, 56]. For example, Cowgill and 
Dorobantu [54], who used online trade data between the United States and Can-
ada, found that the impact of distance on online trade was only 10% of that on 
offline trade. However, Freund and Weinhold [16] found little evidence to support 
the role of the Internet in reducing the distance effect, indicating that compared 
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with information costs, transport costs play a more important role in determining 
the pattern of goods trade. Thus, if CBEC contributes to the reduction of dis-
tance-related cost in goods trade remains uncertain.

Although goods still need to be physically transported to a consumer follow-
ing an online transaction that involves transport costs, most online services, such 
as information and digitalized products, only transfer electronics, with virtually 
zero transport costs [25, 57]. Some studies have documented that compared with 
goods trade, the Internet has a relatively higher impact on the way in which dis-
tance influences services [16, 57–59]. Blum and Goldfarb [58] found that a 1% 
increase in distance leads to a 3.25% decrease in demand for culture-dependent 
services, such as music and games in the United States, whereas for services with 
a lower cultural taste dependence, such as financial information and software, dis-
tance has no effect. Gomez and Bertin [59] analyzed data from 27 EU countries 
and showed that the distance effect on online trade of services is lower than that 
on online trade of goods. A 1% increase in distance causes a decline in the avail-
ability of online music by 0.008%, whereas a 1% increase in distance reduces 
the availability of albums by 0.016%. In their study, the distance effect on online 
music suggests that such products are more available in culturally ‘nearby’ coun-
tries. Using data from 39 countries, Alaveras and Martens [57] applied the grav-
ity model and found that distance has little effect on services trade. They explain 
that digital technology enables consumers to search for the services they prefer, 
even if they are further away. When online consumers decide to search abroad, 
they can go much further than in an offline search because of lower information 
costs. Based on these existing studies, we propose the following hypothesis:

Hypothesis 3 As the level of China’s CBEC rises, geographic distance will have less 
impact on its services exports than on goods exports.

With the increased efficiency of online search and internet-based digital deliv-
ery, the transaction costs for services trade continues to fall, and the potential 
benefits of trade liberalization in many service sectors will increase [29, 60]. 
Moreover, with the continuous growth of e-commerce, the scope of tradable ser-
vices will be further expanded. Carayannies et  al. [61] documented that e-com-
merce technology is more likely to improve productivity in the service industries 
and enhance service trade competence. This implies that the services sector is 
more easily affected by digital technology compared with other sectors.

In addition, due to convenience and cost-effectiveness, electronic delivery is 
replacing some traditional transport channels, which is increasingly shifting prod-
ucts from a tangible to an intangible form, leading to a decline in the level of 
trade in tangible goods. Yousefi [10] pointed out that the growth of trade in dig-
itizable products promotes the transformation from traditional delivery to elec-
tronic transmission, thus promoting total trade volume. Through a comparative 
statistical analysis, they found that services trade in digitizable products showed 
an upward trend, along with total trade, for the period 1998–2008. Prior studies 
explored the trade impact of CBEC, but few identified how the impact on goods 
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and services trade changes over time. Therefore, based on existing studies, we 
assume that the impact of China’s CBEC on its services exports will increase 
over time, whereas the impact on goods exports will not increase annually:

Hypothesis 4 The effect of China’s CBEC on its services exports will show an 
annual upward trend, whereas goods exports will not show an annual upward trend.

3  Methodology and data

3.1  The gravity model

To investigate the effects of CBEC on trade in goods and services, we used the grav-
ity model, a widely used tool for analyzing bilateral trade flows [62–64]. This model 
links bilateral trade to aggregate demand and supply in importing and exporting 
countries, and includes transaction costs, transport costs, and other specific trade 
factors (e.g. free trade agreements) that may influence trade flows. Since its first 
use in the study by Tinbergen [50], Anderson [65] began developing an economic 
theory based on the gravity model of product differentiation, and later developed 
an advanced theoretical model, considering the monopoly competition, increasing 
returns to scale, and expenditure systems [56]. Moreover, Deardoff [66] showed that 
the gravity model could be based on many standard trade theories.

The gravity model has been widely used for studying the effect of digital technol-
ogy on goods trade flows [16, 20, 21, 24, 55, 56], and estimating the digital technol-
ogy effect on services trade flows [25, 27, 44]. The framework of the gravity model 
enables researchers not only to include digital technology, but also to use geographi-
cal, institutional, and cultural factors as proxy variables for trade costs, helping to 
explain in detail the extent to which different trade barriers affect trade flows [24].

In its simplest form, trade between the two countries is positively related to the 
size of importing and exporting economies and negatively related to the bilateral 
distance, where distance is construed to include factors that might create trade resist-
ance [67]. The original formulation is

where Tij is the trade volume from country i (exporter) to country j (importer), and A 
is a constant. Yi and Yj denote the gross domestic product (GDP) of country i and j, 
respectively. Dij is the bilateral distance of country i and j, which shows that bilateral 
trade volume increases with the increase in the GDP of the exporting (i) and import-
ing (j) country, but decreases with the increase in distance between the two coun-
tries. More generally, by taking the logarithm, we can write it as follows:

The coefficients α1, α2, and α3 present the percentage change in bilateral trade 
volume Tij with a one percentage change in Yi, Yj, and Dij, respectively. The distance 
between countries mainly affects transport costs and, consequently, trade costs. Apart 

Tij = A × Yi × Yj∕Dij

lnTij = �0 + �1lnYi + �2lnYj + �3lnDij + �
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from distance, a gravity model often includes other dummy variables such as contigu-
ity, common language, and trade agreements to capture the trade-related costs [44]. In 
our framework, bilateral distance is the distance between China and the other country, 
and the dummy variable of contiguity shows if the other country shares a border with 
China. Countries are more likely to trade with adjacent countries because of the typi-
cally lower trade barriers. The use of a common language can reduce the cost of com-
munication, and it also shows the close cultural ties between countries, which usually 
lead to strong economic ties. The dummy variable of common language indicates if 
China and the other country share a common official or primary language. Trade agree-
ments reduce formalities and tariffs, leading to a greater trade volume; the FTA dummy 
shows if the other country signed a trade agreement with China.

3.2  Empirical models

To test our hypotheses, we developed the following four models.

3.2.1  Model 1

In Model 1, we consider the impact of CBEC on goods and services exports. The 
dependent variable (EX) is goods (GE) or services exports (SE), whereas the independ-
ent variables are CBEC (CBEC), GDP (GDP), distance (DIST), common language 
(COMLANG), contiguity (CONTI) and FTAs (FTA).

where EXi,j,t is the goods or services exports volume from China (i) to country j in 
year t; CBECi,t is the trade volume of CBEC per capita of China (i) in year t; GDPi,t 
is China’s (i) GDP in year t; GDPj,t is the GDP of country j in year t; DISTi,j is the 
distance between China (i) and country j; COMLANGi,j takes a value of 1 if China 
(i) and country j share a common language, and 0 otherwise; CONTIi,j takes a value 
of 1 if China (i) and country j are adjacent, and 0 otherwise; and FTAi,j,t takes a 
value of 1 if country j shares an FTA with China (i) in year t, and 0 otherwise.

3.2.2  Model 2

In Model 2, we develop an interaction term between CBEC and the B&R initiative 
dummy (BR) to evaluate how CBEC affects goods and services exports differently 
under the implementation of the B&R initiative. The dependent variable (EX) is goods 
(GE) or services exports (SE), whereas the independent variables are the interaction 
term CBEC*BR, GDP (GDP), distance (DIST), common language (COMLANG), con-
tiguity (CONTI), and FTAs (FTA).

lnEXi,j,t = �0 + �1lnCBECi,t + �2lnGDPi,t

+ �3lnGDPj,t + �4lnDISTi,j + �5COMLANGi,j

+ �6CONTIi,j + �7FTAi,j,t + �i,j,t
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where BRi,t takes a value of 1 if year t ≥ 2013, and 0 otherwise; CBECi,t ∗ BRi,t indi-
cates the interaction between the CBEC trade volume per capita in China (i) with 
the implementation of the B&R initiative.

3.2.3  Model 3

In Model 3, we include an interaction term between CBEC and distance to evalu-
ate how the CBEC effects on exports vary by distance. The dependent variable 
(EX) is goods (GE) or services exports (SE), whereas the independent variables 
are the interaction term CBEC*DIST, GDP (GDP), distance (DIST), common lan-
guage (COMLANG), contiguity (CONTI), and FTAs (FTA).

where CBECi,t ∗ DISTi,j indicates the interaction between the CBEC trade volume 
per capita in China (i) with distance.

3.2.4  Model 4

In Model 4, we develop an interaction term between CBEC and time trend to 
examine how the CBEC impact on goods and services exports changes over 
time. The dependent variable (EX) is goods (GE) or services exports (SE), and 
the independent variables are the interaction term CBEC*t, GDP (GDP), distance 
(DIST), common language (COMLANG), contiguity (CONTI), and FTAs (FTA).

where CBECi,t ∗ t is the interaction between the CBEC trade volume per capita in 
China (i) and a time trend.

3.3  Econometric methods

The gravity model with panel data can be examined with fixed effects (FE), ran-
dom effects (RE), and Hausman-Taylor (HT) estimation. The FE formulation 
implies that differences across individuals (in our case the importing and export-
ing country pairs), in what is collectively referred to as ‘individual heterogeneity,’ 
can be captured in differences in the intercept term ci, which remains constant 
over time. The general FE model is defined as follows [68]:

lnEXi,j,t = �0 + �1lnCBECi,t ∗ BRi,t + �2lnGDPi,t + �3lnGDPj,t + �4lnDISTi,j

+ �5COMLANGi,j + �6CONTIi,j + �7FTAi,j,t + �i,j,t

lnEXi,j,t = �0 + �1lnCBECi,t ∗ lnDISTi,j + �2lnGDPi,t

+ �3lnGDPj,t + �4lnDISTi,j + �5COMLANGi,j

+ �6CONTIi,j + �7FTAi,j,t + �i,j,t

lnEXi,j,t = �0 + �1lnCBECi,t ∗ t + �2lnGDPi,t + �3lnGDPj,t + �4lnDISTi,j

+ �5COMLANGi,j + �6CONTIi,j + �7FTAi,j,t + �i,j,t
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Some studies use FE estimation to deal with the possible heterogeneity and 
endogeneity issues in a gravity model [69, 70]. In this way, all time-invariant fac-
tors that are specific to a country pair as well as other unobservable characteris-
tics (such as political, or economic characteristics) of the country pairs can be 
captured by the country-pair dummies [71–73]. However, a major shortcoming 
of the FE estimation is that any time-invariant variables in a gravity model, such 
as distance, will be absorbed into country pair FE, not allowing the estimation of 
coefficients on these variables.

The RE estimation arises from the assumption that intercepts of individual 
units are randomly distributed. The component ui is the random heterogeneity 
specific to the ith observation, which is constant over time. The model is [68],

Unlike the FE, the RE estimates allow us to estimate the coefficients for both 
time-varying and time-invariant variables. However, the major shortcoming in 
RE estimates is the restrictive exogeneity assumption, namely zero correlation 
between explanatory variables and random component. Prior studies pointed out 
that the RE estimates in a gravity model may be biased, as the endogeneity of 
time-variant or time-invariant variables is particularly likely to be associated with 
the time-invariant part of the error term [64, 74, 75].

The HT model, introduced by Hausman and Taylor [76], is a suitable alterna-
tive between FE and RE models for estimation in a gravity model. First, in HT 
estimation, a subset of the explanatory variables is allowed to be correlated with 
bilateral (country-pair) effects. Second, consistent parameter estimation is also 
provided for time-invariant variables, such as distance [64, 77]. The model can be 
written as follows:

where x1it indicates exogenous variables that vary over time and are not correlated 
with ui; x2it indicates endogenous variables that vary over time and are correlated 
with ui; z1i indicates exogenous variables that are time invariant and uncorrelated 
with ui; and z2i indicates endogenous variables that are time invariant and correlated 
with ui.

The HT estimation includes a three-step instrumental variable regression. The 
first step is to estimate the FE model of time-varying variables. The second step 
is to construct the group mean of the within-group residuals by using the estima-
tion results from the first step. Finally, these group means are used as instrumen-
tal variables for explanatory variables, and the estimation is similar to a two-stage 
least squares one [24, 68]. This method is widely used for gravity models in inter-
national trade to solve endogeneity problems [24, 78, 79].

In our model, as the value of the distance variable and some dummy variables, 
such as contiguity, are invariant over time and given the prevalence of endogene-
ity problems in gravity models, we used the HT estimation for our main results. 

yit = xit� + ci + �it

yit = xit� + (� + ui) + �it

yit = x1it�1 + x2it�2 + z1i�1 + z2i�2 + ui + �it
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It enables us to deal with both shortcomings in FE and RE estimators. Egger [78] 
and Walsh [75] emphasized the importance of using the HT estimation to obtain 
consistent estimates in a gravity model.

In our HT estimation, we treated CBEC and FTA as the endogenous varia-
bles. Some studies suggest that the relations between digital technology and trade 
may be endogenous because of the reverse causality [16, 17, 21]. Therefore, digi-
tal technology not only influences trade, but the causality is also reverse—trade 
impacts digital technology. Previous studies have also considered the potential 
endogeneity in the relation of trade agreements with trade relationships [80]. 
Rodríguez-Crespo and Martínez-Zarzoso [24] incorporated potential endogenous 
trade agreements into trade gravity models and used HT estimates to avoid biased 
estimates.

3.4  Data sources

To compare the impact on trade in goods and services, we use two panel datasets 
in this study. One panel uses bilateral goods exports data of China and 56 B&R 
countries for the period 2000–2018, which is derived from the UN Comtrade’s [81] 
International Trade Statistics database, following Kong and Kneller [82]. Although 
this provides data for China’s goods export with 58 B&R countries, we eliminated 
Iran and Afghanistan because of the missing GDP data. In addition, the time period 
selected for the bilateral goods exports panel is 2000–2018 because the data of Chi-
na’s CBEC are available starting from 2000, and the GDP data is available till 2018. 
The other panel uses bilateral service export data of China with 26 B&R countries 
for the period 2005–2015, which we derived from the Organisation for Economic 
Co-operation and Development’s [83] Trade in Value-Added (TiVA) database, fol-
lowing Gonzalez and Ferencz [44]. The collection of services trade data depends on 
data availability of the TiVA database. All values are measured in USD.

Our main independent variable is the growth of China’s CBEC, which we prox-
ied with CBEC trade volume per capita following Wang et al. [8]. The total trade 
volume of CBEC is referred from the China’s E-Commerce Research Center [5], 
which is in national currency. We converted it into USD using the China/U.S. for-
eign exchange rate, and divided it by the total population of China. The China/U.S. 
foreign exchange rate is referred from the Federal Reserve Bank of St. Louis’s [84] 
Federal Reserve Economic database. For the general variables in the gravity model, 
we collected GDP data from the Word Bank’s [85] World Development Indicators 
database (measured in USD); the data on distance, common languages, and contigu-
ity are from the CEPII’s [85] Geography database; and the data for the FTA dummy 
are from the China FTA Network [86]. The variables of goods exports, services 
exports, CBEC, and GDP are taken in their natural logarithmic forms for estimation. 
Table 1 presents descriptive statistics.
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4  Empirical results and robustness analysis

4.1  Panel unit root test

We used the panel unit root test of Levin, Lin, and Chu to check the stationarity of 
our variables because the macroeconomic variables, such as GDP and exports, may 
be non-stationary. Table 2 reports the results of the panel unit root test for the vari-
ables in levels. For all our variables in a logarithmic form, the null hypothesis that 
there is a unit root (non-stationary) can be rejected at the 1% significance level, indi-
cating that these variables in levels are stationary.

Table 1  Descriptive statistics Variables Mean Median Max Min SD Obs

Sample for goods trade
LnGEijt 20.718 20.917 25.154 11.992 2.270 1064
LnCBECit 4.644 4.538 6.846 1.565 1.553 1064
LnGDPit 29.147 29.260 30.242 27.823 0.821 1064
LnGDPjt 24.446 24.457 28.631 19.866 1.672 1064
LnDISTij 8.549 8.692 8.952 7.066 0.392 1064
COMLANGij 0.036 0 1 0 0.186 1064
CONTIij 0.214 0 1 0 0.411 1064
FTAijt 0.170 0 1 0 0.376 1064
Sample for services trade
LnSEijt 19.477 19.482 22.531 16.186 1.555 286
LnCBECit 4.988 4.825 6.410 3.710 0.904 286
LnGDPit 29.380 29.437 30.030 28.458 0.520 286
LnGDPjt 25.583 25.7450 28.463 22.563 1.357 286
LnDISTij 8.600 8.787 8.952 7.754 0.360 286
COMLANGij 0.077 0 1 0 0.267 286
CONTIij 0.154 0 1 0 0.361 286
FTAijt 0.297 0 1 0 0.458 286

Table 2  Panel unit root test of 
Levin, Lin, and Chu

*Significant at 10%; **significant at 5%; ***significant at 1%

Categories Goods trade Services trade

Statistics P value Statistics P value

LnEXit − 15.6767*** 0.000 − 6.8911*** 0.000
LnCBECit − 27.3484*** 0.000 − 4.015*** 0.000
LnGDPit − 14.8188*** 0.000 − 19.167*** 0.000
LnGDPjt − 7.6936*** 0.000 − 8.3363*** 0.000
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4.2  Results

Our estimation results are reported in Tables  3, 4, 5 and 6: Table  3 shows the 
results for the CBEC impact on goods and services trade; Table  4 presents the 
B&R initiative effect on the relationship between CBEC with goods and ser-
vices trade; Table 5 outlines the results for the distance effect of CBEC on goods 
and services trade; and Table 6 reports the results of the time effect of CBEC on 
goods and services trade. Our main results are based on the HT estimation as it is 
more robust and takes into account the endogeneity problems. Moreover, to check 
the robustness of our main results, we also experimented with FE and RE estima-
tion and used the robust standard errors clustered by country pairs to adjust for 
the within individual correlation and unobserved heterogeneity [87].

4.2.1  Comparison of trade in goods and services

As shown in column (1) of Table 3, the HT estimates for goods exports show that 
CBEC has no significant impact on goods exports. The GDP of both China and 
its counterpart country positively affect goods exports at the 1% level of signifi-
cance. An increase in China’s GDP contributes to a rise in its goods exports by 
0.432%, whereas a rise in the importing countries’ GDP leads to an increase in 
China’s goods exports by 1.127%. Contrarily, distance negatively impacts goods 
exports at the 1% significance level; a rise in the distance between China and 
the B&R counterpart country leads to a decrease in China’s goods exports by 
1.333%. Furthermore, the common language dummy has a positive impact on 
goods exports at the 1% significance level. The B&R countries that share a com-
mon official language with China have an increase of 1.123% in goods imports 
from China. Contiguity and FTAs have no impact on goods exports.

As shown in column (4) of Table  3, the HT estimates for services exports 
show that CBEC has a positive impact at the 1% level of significance. In other 
words, an increase of 1% in China’s CBEC increases its services exports to B&R 
countries by 0.227%. The GDP of the importing country positively affects ser-
vices exports at the 1% significance level, whereas China’s GDP has no signifi-
cant impact. Specifically, China’s services exports will rise by 1.114% with a 1% 
increase in the importing country’s GDP. Contrarily, distance negatively affects 
services exports at the 1% level of significance; an increase in distance between 
China and the counterpart country leads to a 1.364% decrease in China’s services 
exports. The results for common language, contiguity, and FTAs show no impact 
on services exports.

To assess the robustness of the main results, we reported the results of FE 
and RE estimates with clustered robust standard errors in columns (2), (3), (5), 
and (6) of Table  3. As shown in these columns, the coefficients remain almost 
unchanged in terms of sign and magnitude compared with the results from HT 
estimates.

A comparison of the trade in goods and services results shows that the growth 
of China’s CBEC leads to a rise in its services exports to B&R countries. This is 
similar to the results of Freund and Weinhold [25], Nath and Liu [28], and Stare 
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[43], which indicate a positive impact of digital technology on services trade. The 
results may imply that reduced transaction costs, caused by the use of e-commerce, 
led China’s services trade to create new competitive advantages and, hence, increase 
service trade volume. With the development of CBEC, it is possible to export many 
emerging services, such as technology and financial services, to B&R countries. 
However, the results show that CBEC has no impact on goods trade. Unlike many 
prior studies [16, 20] that found that the Internet or e-commerce increases goods 
trade, our results are consistent with Pare [42], suggesting that transaction costs, 
reduced by e-commerce use, are not enough to offset the total transaction costs 
to support Chinese firms exporting commodities to B&R countries. Bearing this 
in mind, goods export in China is still challenging despite technological changes. 
Overall, the results support Hypothesis 1, which suggests a more positive impact of 
CBEC on service exports than on goods exports.

4.2.2  Effects of CBEC under the B&R initiative

To examine if the impact of CBEC on goods and services exports is different under 
the B&R initiative, we analyzed the interaction of CBEC with a dummy variable 
of the B&R initiative. The HT estimates in columns (1) and (4) of Table  4 show 
that after the implementation of the B&R initiative, CBEC negatively affects goods 
exports (b = −  0.050, p = 0.000), but has a positive impact on services exports 
(b = 0.021, p = 0.000). The GDP of China has a positive effect on both goods and 
services exports, with a greater impact on goods exports (b = 0.794, p = 0.000) than 
on services exports (b = 0.245, p = 0.000). Importing countries’ GDP has a more 
positive impact on services exports (b = 1.090, p = 0.000) than on goods exports 
(b = 1.036, p = 0.000). Distance is more negatively related to services exports 
(b = − 1.356, p = 0.000) than to goods exports (b = − 1.268, p = 0.000). The results 
for common language indicate a positive impact on goods exports, but no impact on 
services exports. In addition, contiguity and FTAs have no impact on both goods 
and services exports.

The results of FE and RE estimates with clustered robust standard errors in col-
umns (2), (3), (5), and (6) of Table 4 also show that the interaction term between 
CBEC and the B&R initiative dummy variable has a significant negative sign on 
exports of goods, but a significantly positive sign on exports of services. In addition, 
the magnitude of the coefficients is almost the same as that of our main results.

In summary, the results suggest that under the B&R initiative, the growth of 
CBEC promotes services exports. To some extent, these results confirm the find-
ings of Liu et al. [48], which indicate that services trade will improve greatly under 
the B&R initiative. However, different from the studies of Wang et al. [8] and Zhai 
[47]—who found that total international trade volume will increase with the growth 
of CBEC and that the B&R initiative promotes China’s total exports to B&R coun-
tries, respectively—our results suggest that under the B&R initiative, the promotion 
policies of CBEC have become a new growth point of China’s services exports, but 
its promotion effect on goods exports had not been effective. These findings support 
Hypothesis 2.
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4.2.3  Geographic distance effect of CBEC

To investigate how the effect of CBEC on exports varies with distance, we intro-
duced an interaction term for CBEC with distance.

The HT estimates in column (1) of Table 5 show that for goods trade, the interac-
tion term indicates a positive impact on goods exports (b = 0.016, p = 0.034). Hence, 
for countries with the same distance level, the higher the level of China’s CBEC is, 
the more goods China exports to those countries. In other words, the rising level of 
China’s CBEC reduces the distance effect on goods exports. For other variables, we 
find that China’s GDP (b = 0.328, p = 0.021), importing countries’ GDP (b = 1.141, 
p = 0.000), and common language (b = 1.098, p = 0.000) have a positive effect on 
exports of goods, whereas distance has a negative impact (b = − 1.419, p = 0.000). 
Contiguity and FTAs have no impact on goods exports.

The HT estimates in column (4) of Table 5 show that for services trade, the inter-
action term indicates a positive impact on services exports (b = 0.025, p = 0.000). 
Therefore, given the same level of distance, the higher China’s CBEC level is, the 
higher its services exports to B&R countries will be. Namely, the growth in China’s 
CBEC reduces the distance effect on services exports. In addition, the GDP of the 
importing countries has a positive impact on services exports (b = 1.133, p = 0.000), 
whereas distance (b = −  1.507, p = 0.000) and contiguity (b = −  0.540, p = 0.097) 
have a negative impact. China’s GDP, common language, and FTAs have no impact 
on services exports.

The results of FE and RE estimates with clustered robust standard errors in col-
umns (2), (3), (5), and (6) of Table 5 show that the coefficients remain almost the 
same as our main results in terms of sign and magnitude.

The comparison of the CBEC distance effect shows that the interaction between 
CBEC and distance has a more positive impact on exports of services than on 
exports of goods, supporting Hypothesis 3. Consistent with the findings of Freund 
and Weinhold [25], Yousefi [29], Alaveras and Martens [57], and Gomez and Bertin 
[59], our results imply that with the development of CBEC, distance-related costs 
can be further reduced in China’s services exports to B&R countries. This may be 
because much trade in services, such as information products, does not incur costs 
for crossing geographic boundaries, making service transactions still more competi-
tive than goods transactions that require physical transportation.

4.2.4  Time effect of CBEC

To investigate how the CBEC effects on goods and services exports change over 
time, we analyze the interaction of CBEC with a time trend.

In terms of goods trade, the HT estimates in column (1) of Table 6 show that 
the interaction coefficient of CBEC and time trend is negative and significant 
(b = −  0.010, p = 0.000), indicating that the effect of China’s CBEC on its goods 
exports decreased annually. In addition, the GDP of China (b = 1.146, p = 0.000) 
and the importing countries (b = 1.005, p = 0.000), as well as common language 
(b = 1.346, p = 0.000), have a positive impact on goods exports, whereas the distance 



464 Z. H. Yin, C. H. Choi 

1 3

has a negative impact (b = − 1.239, p = 0.000). Contiguity and FTAs have no effect 
on goods exports.

For service trade, the HT estimates in column (4) of Table 6 show that the inter-
action term has a significantly positive impact (b = 0.008, p = 0.000), implying that 
the effect of China’s CBEC on its services exports increased annually. Moreover, 
the importing countries’ GDP has a positive impact on services exports (b = 1.127, 
p = 0.000), whereas distance (b = − 1.383, p = 0.001) has a negative impact. China’s 
GDP, common language, contiguity, and FTAs have no impact on services exports.

The results of FE and RE estimates with clustered robust standard errors in col-
umns (2), (3), (5), and (6) of Table 6 show that the coefficients also remain almost 
unchanged in terms of sign and magnitude compared to our main results.

In summary, comparing the time effect of CBEC, the interaction between 
CBEC and time trend show a negative impact on goods exports, but has a positive 
impact on services exports. This result shows that the effect of China’s CBEC on 
its services exports is on the rise each year, whereas the effect on goods exports 
is on the decline each year, which supports Hypothesis 4. The results confirm the 
findings of Yousefi [10] to some extent, which indicate that digital technology has 
an increasing positive impact on services trade. The rationale may be as follows. 
Because the efficiency of online search and internet-based digital delivery con-
tinues to reduce transaction costs, and the scope of tradable services continues to 
expand, China’s services exports are increasing annually. At the same time, some 
traditional transport channels are being replaced by electronic transport, such as 
for digital media products, which will also lead to a decline in trade volume in 
some commodity sectors year by year.

4.2.5  Further robustness analysis

In the initial analysis, the Wald test for group heteroscedasticity has shown that 
the errors were heteroskedastic. Therefore, to further check the robustness of 
the results, following Gani and Scrimgeour [88], we applied the panel corrected 
standard error (PCSE) estimation, which is robust for heteroscedasticity and 
report the results in Table 7. The PCSE estimator also appears to be broadly con-
sistent with the results from our main findings. The only exception is the interac-
tion term between CBEC and distance on goods exports, which is not significant, 
but its sign for services exports is still significantly positive and almost remains 
unchanged. It means that the distance effect attenuation due to CBEC is signifi-
cant for services trade, but not for goods trade and our hypothesis is still valid. In 
addition, some studies [16, 56] reported that digital technology has no impact on 
the relationship between distance and goods trade. These results may indicate that 
although information costs are reduced by CBEC, transport costs still play a more 
important role in China’s goods trade.
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5  Conclusions, limitations and future research

In this study, we examined how China’s CBEC affects its exports to B&R coun-
tries by conducting a comparative analysis of trade in goods and services using a 
gravity model. In particular, we examined the different impacts of CBEC on trade 
in goods and services under the B&R initiative, as well as the distance and time 
effects of CBEC on trade in goods and services. Although the findings of the pre-
vious studies suggested that the development of e-commerce has an impact on the 
total volume of international trade, whether and how e-commerce affects trade in 
goods and services in particular has not been studied yet. Considering the poten-
tial of trade in services, it is necessary to understand if CBEC has different effects 
on these two types of bilateral trade flows because the nature of trade in services 
is different from trade in goods, especially in cross-border trade.

5.1  Discussion on the findings

This study is the first to provide empirical evidence on the differential impact of 
CBEC over trade in goods and services. First, our research results show that CBEC 
has a more positive effect on its services exports than on goods exports, indicating 
that the use of e-commerce in China plays a significant role in promoting its services 
exports. In China, services trade is growing faster than goods trade which can be 
explained by the rapid development of CBEC. With the development of information 
technology and e-commerce, international trade such as information display, trade 
negotiation, payment and settlement are gradually undergoing digitalization, and 
commodities in digital forms are becoming an important part of economic activi-
ties. In this context, many of the services can be traded over the Internet almost at 
no cost, resulting in lower transaction costs than goods trade, and bringing a greater 
potential competitive advantage for services trade. The development of services 
trade is likely to be the impetus to China’s economic development, and the result of 
our study confirms the importance of CBEC in this industry.

Second, our results indicate that under the B&R initiative, the promotion effect of 
CBEC is greater on services exports than on goods exports. As a part of the B&R 
initiative, the Chinese government has implemented a number of facilitation policies 
aimed at promoting trade with countries along the B&R route using e-commerce. In 
particular, the results emphasize that these policies have a greater impact on trade in 
services than on trade in goods. This impact may be explained by most of the coun-
tries along the B&R being emerging and developing countries with relatively high 
demand for emerging service products such as technology and financial services. 
In this context, the B&R initiative provides a broader market and a favorable policy 
environment for the growth of trade in services, making the development of e-com-
merce a new driving force to boost the export of services, and thus bringing new 
opportunities for the optimization and upgrade of trade structure in China. In the 
wave of global digital transformation, it also reflects China’s efforts to promote the 
development of CBEC, expand its market of digital service trade, and actively par-
ticipate in the division of international service trade in the era of digital economy.
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Third, with the growth of CBEC in China, the distance effect on services exports 
is more likely to be less than that on goods exports. Increased transportation costs 
and information-related costs due to distance between two locations increases the 
trade costs. However, doing business through e-commerce platforms, improves pro-
ductivity and helps to remove the barriers caused by distance, by offering efficient 
mobility and easy accessibility to distant knowledge, thereby reducing the cost. In 
particular, our result indicates that the use of e-commerce reduces the distance-
related costs more in services trade than in goods trade. This is because goods traded 
through e-commerce platforms still require physical transport, so distance-related 
costs remain important in online goods transactions. However, many emerging ser-
vices (e.g., financial services) can be traded over the Internet without the need for 
producers or consumers to cross geographical borders, significantly reducing the 
costs associated with distance.

Finally, the results show that the impact of CBEC on service exports increases 
over time, whereas the impact on goods exports decreases annually. This indicates 
that compared with trade in goods, the role of CBEC in promoting trade in services 
has been significantly enhanced year by year. The increased efficiency of e-com-
merce has caused the transaction costs to continue to decline, and enhanced the 
competitiveness of service trade. In addition, through the use of e-commerce, pre-
viously non-tradable activities (e.g., computing, accounting, research and develop-
ment) has become tradable, and a wide range of services such as financial, legal, and 
telecommunications services would increasingly be carried out by CBEC. There-
fore, the expanding scope of trade in services is expected to further promote the 
growth of trade in services.

5.2  Theoretical contributions and policy implications

This study is the first to compare and analyze the impact of CBEC on China’s trade 
in goods and services in the background of transaction cost. The findings on the 
relation between distance and CBEC provides evidence to confirm that e-commerce 
can reduce the distance-related cost more in services trade than in goods trade, sug-
gesting the significant role of CBEC in enhancing the competence of services trade. 
Moreover, the results of combining the B&R initiative effect as an interaction vari-
able can be evaluated as having considerable significance. Such evaluations, which 
can be rarely observed in other studies, highlights the role of e-commerce promo-
tion policies in promoting the export of services, and optimizing the trade structure. 
Within the research field of CBEC, this study presents the initial exploration of the 
differential effect of CBEC on trade in goods and services, which is expected to lay 
the foundation for future research that aims to examine trade effect of CBEC.

Our results also have several policy implications. First, the rising level of China’s 
CBEC promotes its export volumes to B&R countries, especially for its services. 
Given the impact of CBEC on international trade, policies should aim to increase 
investments in the construction of information infrastructure, innovation of cross-
border logistics, and the training of CBEC human resources.
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Second, with the implementation of the B&R initiative, China’s CBEC improved 
its services exports to B&R countries more, suggesting that the favorable CBEC 
policies under the B&R initiative are part of the reason for this increase. The gov-
ernment should use the opportunity afforded by the B&R initiative to better promote 
China’s services trade. In addition, policies to promote CBEC should focus on the 
development of emerging services industries such as financial and information ser-
vices, and accelerating the optimization and transformation of the structure of ser-
vices industries.

Third, CBEC reduces the distance effect on exports, indicating that the growth 
of CBEC creates new competitive advantages for China’s exports, especially those 
from the service sectors. Bearing this in mind, the government should encourage 
enterprises to engage in CBEC, improve trade efficiency, and take full advantage of 
the reduction of trade costs, such as transportation costs and information and market 
research costs, and reduce trade barriers.

Finally, our findings show that CBEC has a higher effect on trade in services 
compared with its impact on trade in goods. This result indicates that trade promo-
tion policies have an incrementally better effect on its services trade compared to its 
trade in goods. To improve the application of CBEC in international trade activities, 
the government should introduce more promotion policies, reduce legal restrictions 
related to foreign trade, strengthen public regulations, such as taxation and logistics, 
optimize infrastructure, and improve customs clearance efficiency.

5.3  Limitations and future research

This study mainly analyzed the different effect of CBEC on the trade in goods and 
services in China. The impact of CBEC on each industry has not been explored. 
Specifically, if e-commerce has a greater impact on a specific industry than another 
is not analyzed. Future research, therefore, could analyze the impact of CBEC 
through in-depth research with more specific data on each industry. In addition, 
CBEC is applicable to both import and export trade, in our study, we only consid-
ered the effect on exports. Future studies, can explore the impact on imports to gain 
more insights.

Appendix 1: Sample countries

See Table 8.



469

1 3

The effects of China’s cross‑border e‑commerce on its exports:…

Appendix 2: Trend of CBEC in China (2000–2018)

See Fig. 2.

Table 8  Sample countries Category Countries

Goods trade Albania, Armenia, Azerbaijan, Bangladesh, 
Bahrain, Belarus, Bhutan, Bosnia and Herzego-
vina, Brunei Darussalam, Bulgaria, Cambodia, 
Croatia, Cyprus, Czech Republic, Estonia, 
Georgia, Greece, Hungary, India, Indonesia, 
Israel, Jordan, Kazakhstan, Kuwait, Kyrgyzstan, 
Latvia, Lao PDR, Lebanon, Lithuania, Malay-
sia, Maldives, Myanmar, Mongolia, Nepal, 
North Macedonia, Oman, Pakistan, Philippines, 
Qatar, Moldova, Romania, Russian Federation, 
Saudi Arabia, Singapore, Slovak Republic, Slo-
venia, Sri Lanka, Tajikistan, Thailand, Turkey, 
Turkmenistan, Ukraine, United Arab Emirates, 
Uzbekistan, Viet Nam, Yemen

Services trade Bulgaria, Brunei Darussalam, Cambodia, Croatia, 
Cyprus, Czech Republic, Estonia, Greece, Hun-
gary, India, Indonesia, Israel, Kazakhstan, Lat-
via, Lithuania, Malaysia, Philippines, Romania, 
Russian Federation, Saudi Arabia, Singapore, 
Slovakia, Slovenia, Thailand, Turkey, Viet Nam

Fig. 2  Trend of CBEC in China (2000–2018). Source: Author’s calculation based on the data from Chi-
na’s E-Commerce Research Center [5]
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Appendix 3: Trend of China’s goods exports to the sampled countries 
(2000–2018)

See Fig. 3.

Appendix 4: Trend of China’s services exports to the sampled 
countries (2005–2015)

See Fig. 4.

Fig. 3  Trend of China’s goods exports to the sampled countries (2000–2018). Source: Author’s calcula-
tion based on the data from UN Comtrade [81]

Fig. 4  Trend of China’s services exports to the sampled countries (2005–2015). Source: Author’s calcu-
lation based on the data from Organisation for Economic Co-operation and Development [83]
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