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Abstract: Unimpeded trade is one of the cooperation priorities in the Belt and Road Initiative 
proposed by China. On 15 May 2017, the Joint Communique of the Leaders Roundtable of 
the Belt and Road Forum for International Cooperation reaffirmed the participants’ shared 
commitment to build an open economy and ensure free and inclusive trade. The Belt and 
Road Initiative (BRI) is not only China's new action to drive its open and global development, 
but also a platform for an increasing number of countries to explore free and inclusive trade 
and promote a universal, rule-based, open, non-discriminatory, and equitable multilateral 
trade system. It is therefore important to examine the topological relationship between the 
BRI and global trade networks. More specifically, this article first analyzes the community 
structure of trade networks using a community detection algorithm, and then estimates the 
topological relationship between different trade communities. The findings of this article are 
as follows. First, this research identified three trade communities and two sub-communities in 
the BRI trade network, in which China is the core, Russia is the sub-core of the biggest trade 
community, and India, United Arab Emirates, and Saudi Arabia are cores of the second trade 
community (South Asia-West Asia). Second, it identified five trade communities in the global 
trade network, centred on China, USA, Russia, India-United Arab Emirates, and Ger-
many-Netherlands-France-Britain and other European developed countries. Third, the topo-
logical analysis indicated that in the global trade network, most BRI countries are attracted by 
the core nodes of the BRI regions, such as the China, Russia and India-United Arab Emirates 
core nodes, and have strong trade contacts with BRI countries. Most Central-East European 
countries are mainly attracted by Germany-Netherlands-France-Britain and other developed 
European countries with a low penetration of BRI trade. Although some Southeast Asian 
countries are incorporated into the Asia-Australia-South Africa community with China as the 
core, they still need to strengthen trade linkages with BRI countries. 
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1  Introduction 

Since the 1970s, globalization has brought a rapid increase in global trade. From 1970 to 
2016, global gross domestic product (GDP hereafter) increased 25.44 times, while interna-
tional trade increased 52.32 times at current prices. On the one hand, globalization had posi-
tive effects on global economic growth; on the other, it resulted in severe social polarization 
at various spatial scales (Hudson, 2016; Liu and Dunford, 2016; Henderson and Jepson, 
2017; Liu, 2017). Against such a background, the Belt and Road Initiative (BRI, hereafter) 
proposed by China provides an alternative, inclusive globalization path (Liu, 2017). In par-
ticular, “unimpeded trade” is an important component and a priority of the BRI, and is re-
garded as a significant driver of the economic prosperity of, and regional cooperation among, 
BRI countries (Song et al., 2017). The Joint Communiqué of the Leaders’ Roundtable of the 
Belt and Road Forum for International Cooperation, signed on May 15, 2017, explicitly 
promoted the idea of building an open economy, and ensuring free and inclusive trade. Thus, 
the emerging BRI trade network is a key feature of the BRI. It is against such a background 
that this paper analyses the BRI trade network and examines its topological relationship to 
the global trade network. 

Trade cooperation under the BRI is undoubtedly an open system, devoted to maintaining 
global free trade. However, an analysis of BRI trade network and its role in global trade 
network must involve the identification of the spatial boundary of the BRI. In this research, 
64 countries tentatively identified in 2014 as countries with which China would like to ex-
plore the possibility of co-developing the BRI by China’s Ministry of Foreign Affairs along 
with China itself were identified as the BRI trade network. The global trade network in-
volves all of the 232 countries in the world.  

Analyses of trade networks are common in disciplines such as economics, geography and 
management. A particular focus of trade research has been on social and complex network 
analysis to study the evolution of spatio-temporal patterns and topological structures of 
world trade and their determinants (Kim et al., 2002; Serrano et al., 2003; Fagiolo et al., 
2010; Duan et al., 2008; Chen et al., 2011; Luca and Lucia, 2011; Carolo and Lucia, 2015), 
and the trade networks of specific products and industries, such as crude oil, natural gas, 
maize and manufacturing (Hakanson and Dow, 2012; Sun et al., 2012; Xu et al., 2015; Ma et 
al., 2016; Ma et al., 2017). In recent years, with the promotion of the BRI, trade networks 
among the 65 BRI countries have also become subjects of interest (Song et al., 2017) with 
applications of social network, fuzzy analytical network and cohesive subgroups methods to 
reveal the characteristics of the BRI trade networks (Wang et al., 2015; Zou et al., 2016; 
Song et al., 2017). Other scholars have used complex network analysis methods to examine 
BRI trade networks for specific products (Liu et al., 2015; He et al., 2016). Existing re-
search has however not paid attention to the topological structure of the BRI trade network 
and its status within the global trade network. Trade relationships and trade flows between 
the BRI countries and the global trade network have not been effectively analysed. 

This study has some novel features when compared to the existing literature. First, it used 
the community detection method to analyse the topological structures of the emerging BRI 
trade network to identify BRI trade groups, trade relationships and trade nodes. Second, it 
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uses spatial analysis and mapping methods that significantly supplement traditional multi-
variate analysis (Pick, 2015). The visualization capability of ARCGIS is used to develop a 
descriptive understanding of the spatio-temporal patterns of the emerging BRI trade network. 
Chord Diagrams are used to represent the trade relationships and trade flows inside each of 
the trade groups identified by the community detection method. Sankey Diagrams are em-
ployed to identify topological relationships between the BRI and global trade networks. Fi-
nally, a BRI percentage index is used to see whether the topological relationships identified by 
the community detection and visualization methods account for geographical associations, in 
which case one can overcome geographically biased topological analysis findings. 

2  Research data and methods 

2.1  Research data 

The data used in this paper came from the International Trade Centre (ITC) database, which 
was later compared with trade data from China’s Customs Information Website. And the 
underlying data relating to trade were all valued in US dollar (USD), such as million dollar, 
billion dollar and trillion dollar, and all about the year 2016.  

Two key indicators are selected to measure the community structure of trade networks 
and their topological relationships, trade volume and trade flow. Trade volume refers to the 
value amount of the exchange of goods across international borders or territories that was 
traded during 2016, and equals to exports plus imports. And trade flow refers to the goods 
trade amount/volume between two particular countries or regions in 2016. 

2.2  Research methods 

(1) The community detection method 
Community detection is adopted to analyse the topological structures of BRI and global 

trade networks, identifying the internal combined conglomeration structure of the trade 
network represented by the actual trade flows between countries and regions. Calculation 
involves the use of the algorithm optimization module. Countries are regarded as the nodes 
of trade networks, trade relationships are the wires in the network, and trade flows are the 
weights of the wires. A modularization formula is employed defined as: 
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where Aij represents the trade flow between countries i and j; ki and kj denote the sum of the 
trade flows for countries i and j; ci and cj refer to the community indices of countries i and j; 
and δ(ci, cj) indicates whether or not countries i and j are in the same community: if yes, the 
value is 1; if no, the value is 0. m denotes the total trade flow within the whole network. 
Higher values of Q indicate higher degrees of modularization. 

(2) Visualization method 
Two visualization methods, the Chord and Sankey Diagrams, are used to represent the 

topological relationships of the trade networks and trade flows between different trade groups. 
The Chord Diagram is a topological network visualization method that can reflect the topo-
logical relationship between different locations within the network. The arcs correspond to 
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network nodes. A larger radius angle of an arc results in a longer arc length and larger at-
tribute value for a network node, which means the modified core trade areas are stronger. 
The links between arcs reveal the topological relationships for different nodes, where a larger 
link width corresponds to stronger relationships, meaning that the trade relationships between 
countries (nodes) are stronger. And the nodes of a network are represented as arcs on a circle. 

The Sankey Diagram is a flow structure visualization method, which represents the circu-
lation of factors from one node in a network to another. The beginning and end of a rectangle 
in the diagram correspond to network nodes, and the length of the rectangle corresponds to the 
attribute value. The widths of each branch normally correspond to the value of the flow 
quantity. However, in this study, the widths reflect the number of countries in different groups, 
and the number of countries that transfer from the BRI trade group to the world trade group.  

3  A comparative analysis of the BRI and global trade networks 

3.1  The emerging BRI trade network and trade groups 

As Figure 1 shows, in 2016 a tight trade network had already been established between 
China and countries along the Belt and Road. China accounts for the largest trade flows. 
More specifically, China is the largest trade partner of 30 countries in BRI trade network, 
including Russia, India, Malaysia, Singapore, Indonesia, Turkey, and Saudi Arabia. China is 
the second largest trade partner of eleven countries, such as Kazakhstan, Qatar, Ukraine, and 
United Arab Emirates (UAE). And China is also the third largest trade partner for seven 
countries, including the Republic of Belarus and Czech Republic. 

 

Figure 1  The trade network of countries along the Belt and Road, 2016 (calculated by the author) 

The community detection method (algorithm optimization module) identifies three main 
trade groups and two second-level trade groups in the trade network between countries along 
BRI (Figure 2). As a result of the spatial interaction between globalization and regionaliza-
tion, the BRI trade network itself reveals a division into groups that reveal relatively strong 
geographical proximity effects. To some extent Central-Eastern Europe had to some extent 
established its own system.  
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Figure 2  The trade group divisions for countries along the Belt and Road, 2016 (calculated by the author) 

Of the three main groups, the Asia-Europe Group (Figure 3a) was the largest and included 
24 countries along the Belt and Road. China was the core node in terms of both trade vol-
ume and trade relationships. The second most-important node was Russia, followed by the  

 

Figure 3  The internal trade networks within the trade groups along the Belt and Road, 2016 (Data source: In-
ternational Trade Centre database) 
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Republic of Belarus, Turkey, Kazakhstan, and Ukraine. The second main group was the South 
Asia-West Asia Group (Figure 3b). It comprised 16 countries. As the trade flows show, the 
important nodes were India, United Arab Emirates, and Saudi Arabia, followed by Qatar, 
Oman, and Egypt. Most countries in this group are resource export countries, especially the 
Middle East countries, whose economic development is heavily dependent on petroleum and 
gas. As a result, the commodity structure of trade of these countries displays a low degree of 
diversity. The third main group, with 17 countries (Figure 3c), is the Central-Eastern Europe 
Group. Its trade nodes are less clear than those of the other two main groups. Countries in-
cluding Czech Republic, Poland, Slovakia, Hungary, and Romania have relatively large 
trade volumes, and are relatively important trade nodes in the group. 

Southeast Asia and South Asia formed two second-level trade groups. The former, with 
five countries, had closer internal trade relationships. As Figure 3d shows, Singapore, Ma-
laysia, and Indonesia had higher trade volumes and were important trade nodes. The South 
Asia group comprised just three countries, shown in Figure 3e. The biggest trade partner for 
Pakistan was China, while that of Afghanistan was Pakistan.  

3.2  The global trade network and trade groups 

As Figure 4 shows, the global trade network had three main characteristics. First, trade relation-
ships between the big trading nations were extremely strong. For instance, the trade volumes 
between China and the USA, Japan, South Korea, and Germany, and between the USA and Ja-
pan, Canada, and South Korea all exceeded 100 billion USD. In 2016 the total volume of trade 
between China and the USA alone reached 521 billion USD, 1.63% of the global trade volume. 
Second, trading nations have relatively strong trade relationships with nations located in geo-
graphically close proximity. For example, the trade volumes of the USA with Mexico and Can-
ada, as well as of China with Japan, South Korea, and Australia were all greater than 100 billion 
USD. Third, in the global trade network there were three agglomeration regions with high trade 
values, the North American, Asian and European regions. The largest nodes in North America 
were the USA, Canada and Mexico, with trade values of 3.7 trillion USD, 791.9 billion  

 

Figure 4  The network of world trade relationships, 2016 (calculated by the author) 
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USD, and 760.9 billion USD, respectively. The biggest node in Asia was China, with a trade 
volume of 3.69 trillion USD, followed by Japan and Hong Kong, which also had trade vol-
umes in excess of 1 trillion USD. There was no prominent trade node in Europe. Instead, 
countries such as Germany, France, Britain, Netherlands, Italy, Belgium and Switzerland all 
had relatively high trade volumes of over 500 billion USD. 

To further analyse the topological structure of the global trade network, five groups were 
identified using the community detection method (algorithm optimization module). These 
groups are mapped in Figure 5. As a result of combination of globalization and regionaliza-
tion, the five trade groups reveal a degree of overall spatial continuity, although some re-
gions, such as North Africa and the Middle East, are characterised by spatial divisions and 
discontinuities. As already mentioned, most countries in North Africa and the Middle East 
are resource-rich. These countries have relatively strong trade relationships with their main 
export destination countries, but relatively weak relationships with adjacent countries. For 
this reason, the groups that contain these countries reveal great diversity.  

 
Figure 5  The trade group division of the global trade network, 2016 (calculated by the author) 

The biggest trade group containing 74 countries and regions was the Asia-Australia-South 
Africa Group, shown in Figure 6a. China is regarded as the single core in the group’s net-
work structure, from both the perspective of trade volume and trade relationships/flows. The 
subdominant nodes were Japan, Hong Kong and South Korea, whose trade volumes were all 
over 0.9 trillion USD in 2016. Other countries, such as Singapore, Malaysia, Thailand, Aus-
tralia, Vietnam, and Indonesia, also played vital roles in terms of trade volume, and were 
relatively important trade nodes.  

The second group was the American Group, shown in Figure 6b, consisting of 48 coun-
tries and regions, with the USA as the single core in the group’s network structure, from both 
the perspective of trade volume and trade relationships. Canada and Mexico had relatively 
large trade volumes, but they had weak relationships with other countries in the trade group, 
as their trade was generally with the USA, and they both had a relatively small trade volume 
with other countries in the group. Brazil, Argentina, Columbia, and Chile were third level 
nodes in this trade group. 

The third group was the Europe-Asia Group, shown in Figure 6c, including 26 countries 
and regions. Russia was the single core of the group and was distinct in both trade volume 
and trade relationships, followed by Turkey, the Republic of Belarus, Ukraine and Kazakh-
stan. Countries such as Greece, Lithuania, Egypt, Latvia, Bulgaria, Estonia, Azerbaijan and 
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Georgia, also had relatively large trade volumes, and were relatively important trade nodes 
in the group. 

 

Figure 6  The internal network structures of five world trade group, 2016 (data source: International Trade Cen-
tre database) 

The fourth group was the Europe Group, shown in Figure 6d, which is a multi-core group. 
There were 46 countries and regions in this group, with Germany as the core node and 
France, Britain, Netherlands, Italy and Belgium as the second most-important core nodes. In 
addition, Spain, Switzerland, Austria and Czech Republic had relatively large trade volumes. 
Compared with other groups, trade network centralization was relatively low and the net-
work topological relationships were relatively complicated.  

The fifth group was the Asia-Africa Group, shown in Figure 6e, with 38 countries and re-
gions. There were two cores in the trade network, namely India and United Arab Emirates. 
The second important node was Saudi Arabia, and other node countries in this group with 
relatively large trade volumes were Oman, Iraq, Nigeria, Bahrain and Tanzania. 

4  Topological relationships between the BRI and the global trade networks 

4.1  Differences between BRI trade groups in the context of global trade network 

There were five core nodes in global trade network as described previously. Of these nodes 
two were outside the BRI regions as of 2016: the USA centred core node and European de-
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veloped countries centred core nodes. Three core nodes were within the BRI regions, the 
China centred, Russia centred, and India-United Arab Emirates centred core nodes. These 
nodes were named as BRI inner code nodes. Within the global trade network, the countries 
in the BRI trade network were attracted to different core global nodes, and the BRI trade 
groups were characterized by coexisting integration and segmentation (Figure 7).  

 
Figure 7  Differences between BRI groups in the context of the global trade network, 2016 (BRI Group in the 
figure is short for BRI Trade Group, while world group is short for World Trade Group) 

In terms of BRI trade network, 24 countries belonged to BRI Trade Group 1, with China 
as the first and Russia as the second core. Countries were separated from their constituent 
BRI trade group in the context of the global trade network. Some countries in the Middle 
East, Central Asia and Southeast Asia group, i.e., Iran, Turkmenistan, Cambodia, Laos, 
Myanmar, Thailand, and Vietnam, were attached to World Trade Group 1 (the China centred 
trade group). In contrast, countries such as Ukraine, the Republic of Belarus, Kazakhstan, 
Kyrgyzstan and Uzbekistan, were attached to the World Trade Group 3 (Russia centred trade 
group). In addition, a minority of countries, such as Palestine and Israel, were attached to the 
World Trade Group 2 (the USA centred world group). As Figure 7a shows, the majority of 
BRI Trade Group 1 countries with China as the leading and Russia as the second core, were 
attached to inner-BRI core nodes even in the global trade network.  

Countries in BRI Trade Group 2, with India-United Arab Emirates as its core, saw rela-
tively small changes in their constituent groups in the context of global trade network. The 
majority of these countries, including Oman, Bahrain, Nepal, Saudi Arabia and Sri Lanka, 
were part of the group centred on the same core areas, namely the India-United Arab Emir-
ates centred World Trade Group 5. A number of countries, such as Qatar and Kuwait, were a 
part of World Trade Group 1 centred on China; and some others, such as Egypt and Lebanon, 
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were parts of World Trade Group 4 centred on developed European countries.  
BRI Trade Group 3, composed of European countries, was split up in the context of the 

global trade network. The majority of the countries in this BRI group were parts of World 
Trade Group 4 (the developed European countries centred group), including the Republic of 
Montenegro, Czech Republic, Bosnia and Herzegovina, Hungary, Albania, Macedonia, Ser-
bia, Croatia, Slovenia, Romania, Slovakia, and Poland. In contrast, the other countries were 
parts of the Russia centred World Trade Group 3. These countries included Estonia, Bulgaria, 
Latvia, Lithuania, and Moldova. As is clear, a number of countries in BRI Trade Group 3 
(centred on Czech Republic and Poland) were grouped in 2016 with countries outside of the 
BRI regions such as Germany, France and Britain (World Trade Group 4).  

Most countries in the two second-level BRI Trade Groups, BRI Trade Group 4 and BRI 
Trade Group 5, were parts of the China centred World Trade Group 1. These countries in-
cluded resource-rich countries such as Afghanistan, Pakistan, and Bangladesh, and Southeast 
Asian countries such as East Timor, Malaysia, Brunei, Singapore, and Indonesia. In other 
words, Middle Eastern and Southeast Asian countries grouped with a set of countries whose 
core areas were Pakistan and Singapore in the BRI trade network were attached to the China 
centred network at a global scale. 

In summary, the analysis of topological trade relationships between 65 countries along 
BRI in 2016 indicates that some BRI countries were part of extra-BRI core trade areas at the 
level of the global trade network but that at the same level most remained part of intra-BRI 
core areas. In the global trade network, 14 BRI countries were attached to extra-BRI centred 
groups (the USA centred core node and European developed countries centred core node), 
12 had relatively strong trade relationships with Europe, and the other two with American 
countries. In comparison, 51 BRI countries along BRI were still attached to intra-BRI core 
trade areas, 20 to China, 19 to Russia, and the other 12 to India-United Arab Emirates. 

4.2  Analysis of the topological relationships among BRI countries 

In order to further examine the topological relationships between the BRI and the global 
trade networks, for 65 countries along BRI the share of their trade volume with BRI coun-
tries was computed as a share of their world trade volume (hereafter BRI percentage).  
 BRI percentage = TBRI I / Twi  (2) 
where TBRIi represents the trade volume between country I and the other 64 BRI countries, 
and Twi represents the trade volume between country I and all countries in the world. 

The results indicate that the 65 countries along BRI could be divided into four types 
within different BRI relationship intensities (Figure 8). The first type comprised countries 
with BRI percentages< 40%. These countries are geographically distributed across Europe, 
the Middle East and Southeast Asia. They are parts of the BRI, but their main trading part-
ners were outside the BRI regions. For example, although countries such as the former 
Yugoslav Republic of Macedonia, Slovenia, Romania, Czech Republic, Hungary, Albania 
and Poland are along the BRI, they were attached to extra-BRI trade cores in the global trade 
network and had weak trade relationships with countries along the BRI. These countries’ 
low BRI percentage could be further improved with more trade cooperation. The second 
type, with BRI percentages in the 40%–60% range, mainly comprised countries located in 
Europe, South Asia and Southeast Asia. These countries had balanced trade relationships  
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Figure 8  The intensity of relationships between countries along the Belt and Road with the BRI, 2016 (Data 
source: International Trade Centre database) 

with trade partners both inside and outside the BRI regions, and have potential to further 
strengthen their trade relationships with countries along BRI. Among them, Indonesia, Ma-
laysia, Singapore, Thailand, Cambodia, Bangladesh, Qatar and Vietnam had relatively strong 
trade relationships with China; Jordan and Sri Lanka had relatively strong relationships with 
India-United Arab Emirates; and Latvia, Lithuania, Kazakhstan, Egypt, Bulgaria, Lebanon, 
Turkey and Azerbaijan had relatively strong relationships with Russia. The third type, with 
BRI percentages between 60% and 80%, included countries mainly located in the Middle 
East and Central Asia, such as Iran, Pakistan, Maldives, Oman, Bahrain, Yemen, Iraq, Kyr-
gyzstan, the Republic of Belarus, Uzbekistan, Moldova, Armenia, Ukraine and Georgia. 
They are considered medium permeability countries, with relatively strong trading intensi-
ties with countries along the BRI. The fourth type had a BRI percentage >80%. This group 
included Laos, Afghanistan, East Timor, Turkmenistan, Myanmar, Mongolia, Nepal, the 
Kingdom of Bhutan, Tajikistan and Syria. Their main trading partners were countries along 
the BRI, and their trade relationships with countries along the BRI are extremely strong. 

Analysis based on both the community detection method and BRI percentage index cal-
culation shows that the three BRI trade groups are also important groups at a global scale 
(the China centred World Trade Group 1, Russia centred World Trade Group 3, and In-
dia-United Arab Emirates centred World Trade Group 5) and that a large share of the overall 
trade of the BRI countries is with the BRI bloc. The BRI percentages recorded in Table 1 
show that 80% of the countries with China as their trade core, 83.3% with India-United Arab 
Emirates as their trade core, and 94.7% of the countries with Russia as their trade core had 
scores of over 40%. At the global scale, countries whose trade core was developed European 
countries (World Trade Group 4) had relatively poor trade relationships with countries along 
the BRI. Of these countries, 58.3% had a BRI percentage of no more than 40%. 

5  Conclusions 

The BRI is not only China’s new action to drive its open and global development, but also a 
platform for countries to explore free and inclusive trade. While ‘free and inclusive trade’ is 
one of the issues over which a consensus was reached at the Leaders’ Roundtable of the Belt 
and Road Forum for International Cooperation, held on May 15, 2017. This study examined 
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Table 1  Share of total trade with the BRI countries for countries along the BRI 

Country 
BRI  

Percentage
Country 

BRI  
Percentage

Country 
BRI  

Percentage 

China centred intensity 
Developed European  

centred intensity 
India and United Arab Emirates 

centred intensity (Continued) 

Laos 91.37% Republic of Montenegro 66.46% Saudi Arabia 27.86% 

Afghanistan 89.55% Bosnia and Herzegovina 52.08% 
United Arab  

Emirates 
22.89% 

East Timor 89.31% Serbia 51.28% 
Russia centred 

Intensity 
 

Turkmenistan 89.28% Croatia 44.49% Tajikistan 87.62% 

Myanmar 82.01% Slovakia 42.88% Syria 80.49% 

Mongolia 80.16% 
Former Yugoslav Repub-

lic of Macedonia 
39.67% Kyrgyzstan 79.28% 

Iran 76.22% Slovenia 38.81% Byelorussia 75.41% 

Pakistan 60.36% Romania 36.76% Uzbekistan 69.11% 

Indonesia 53.26% Czech Republic 35.16% Moldova 66.97% 

Malaysia 52.29% Hungary 34.97% Armenia 66.71% 

Singapore 49.98% Albania 33.36% Ukraine 66.47% 

Thailand 49.84% Poland 33.05% Georgia 62.02% 

Cambodia 48.13% 
India and United Arab Emirates  

centred intensity 
Latvia 58.26% 

Bangladesh 45.57% Nepal 86.06% Lithuania 53.80% 

Qatar 41.29% the Kingdom of Bhutan 83.38% Kazakhstan 52.67% 

Vietnam 40.19% Maldives 76.46% Egypt 47.34% 

The Philippines 39.50% Oman 66.21% Bulgaria 45.53% 

Brunei 39.25% Bahrain 64.27% Lebanon 45.15% 

China 28.98% Yemen 62.63% Turkey 44.00% 

Kuwait 25.15% Iraq 61.88% Azerbaijan 43.38% 

USA centred intensity Jordan 56.87% Russian Federation 41.62% 

Palestine 85.40% Sri Lanka 55.07% Estonia 39.50% 

Israel 23.37% India 47.90%   

* The BRI percentage refers to the total volume of trade of a country with all countries along the BRI divided by the 
total volume of trade of a country with all countries in the world 

the spatio-temporal patterns and topological structures of the emerging BRI trade network, 
and compared them with those of the global trade network in 2016, using a community de-
tection method, visualization methods and statistical analysis. By examining the characteris-
tics of the BRI trade network and their relationship to the global trade network, the aim was 
to help find a better way to further promote free and inclusive trade along BRI. 

The main findings were as follows: (1) In 2016 three trade groups and two subgroups 
could be identified in the trade network among BRI countries. The three main groups were: 
the Asia-Europe Group with China as the core, and Russia as the second node; the South 
Asia-West Asia Group with India, United Arab Emirates and Saudi Arabia as cores; and the 
Central-Eastern Europe Group with a multi core structure. (2) In the case of the global trade 
network five trade groups were identified, namely: the Asia-Australia-South Africa Group; 
America Group; Europe-Asia Group; Europe Group; and Asia-Africa Group. China, the 
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USA, Russia, Germany-Netherlands-France-Britain and other developed European countries, 
and India-United Arab Emirates formed the cores of these groups. Three of these cores were 
inside the BRI regions, namely China, Russia and India-United Arab Emirates. (3) Topo-
logical analysis results indicated that in the context of the global trade network, BRI trade 
groups were subject to structural changes involving integration and segmentation. In the 
global trade network, most BRI countries were still closely connected to the China, Russia 
and India-United Arab Emirates core nodes, and had relatively strong trade relationships 
with the BRI countries. In contrast, most Central and Eastern European countries were more 
closely connected with developed European countries’ core nodes, and had relatively weak 
trade relationships with the BRI countries. In addition, some Southeast Asian countries had 
low BRI percentages, although they were still parts of the Asia-Australia-South Africa 
Group (World Trade Group1), with China as the trade core. (4) Although China, Russia and 
India-United Arab Emirates are core nodes of the BRI trade groups, they play important 
roles in the global trade network, where they are also the core nodes of world trade groups. 
Moreover, their BRI percentages are relatively low, as the trade relationships between big 
trading nations are extremely strong. In other words, the total trade volumes of these four 
countries with big trading nations outside the BRI, such as the USA, Japan, South Korea and 
Germany, are often larger than those with the countries along the Belt and Road.  

To promote free and inclusive trade along the Belt and Road, different countries may fo-
cus on different trade development patterns. For example, some countries with BRI per-
centages < 40%, such as the former Yugoslav Republic of Macedonia, Slovenia, Romania, 
Czech Republic, Hungary, Albania, and Poland, which are associated mainly with extra-BRI 
trade cores, should further strengthen trade linkages with BRI countries. Among the second 
type of countries, with BRI percentages in the 40%–60% range, Indonesia, Malaysia, Sin-
gapore, Thailand, Cambodia, Bangladesh, Qatar and Vietnam could further promote their 
trade contacts with China, while Jordan, and Sri Lanka could strengthen their relationships 
with India-United Arab Emirates, and Latvia, Republic of Lithuania, Kazakhstan, Egypt, 
Bulgaria, Lebanon, Turkey and Azerbaijan could improve trade relationships with Russia. 
Third, most countries with BRI percentage in the 60%–80% range, including Iran, Pakistan, 
Oman, Bahrain, Yemen, Iraq, Kyrgyzstan, the Republic of Belarus and Uzbekistan, should 
pay more attention to improving their trade structure, which depends at present on resource 
exports. Fourth, countries have high BRI percentages, such as Laos, Afghanistan, East Timor, 
Turkmenistan, Myanmar, Mongolia, Nepal, the Kingdom of Bhutan, Tajikistan and Syria, 
should expand their trade partners outside the 65 BRI countries.  

As for China, it should mainly focus on three types of trade partners in the future. The 
first type includes the core nodes in the global trade network, which are also China’s biggest 
trade partners, such as the USA, Russia, Germany, India and United Arab Emirates. The 
second type includes countries that both have close trade linkages with China and are at-
tracted to the Asia-Australia-South Africa Group in the global trade network, such as Japan, 
South Korea, Thailand, Burma, Singapore and Malaysia. The third type covers some Central 
and Eastern European countries and Southeast Asian countries, which are BRI countries but 
have relatively weak trade relationships with the BRI regions, such as the Philippines, 
Brunei, Slovenia, the former Yugoslav Republic of Macedonia, Poland, Czech Republic, 
United Arab Emirates, Saudi Arabia, Israel, etc. 
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