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Abstract: Based on the bilateral trade data of various countries published by United Nations
Conference on Trade and Development (UNCTAD), this paper explored the spatial distribution and
evolution characteristics of trade networks in 227 countries and regions during the period from
1985 to 2015 (5 sections selected). By calculating degree centrality, structure entropy and other
indicators via Ucinet, the researchers obtained the trade network dataset of 227 countries and
regions in this period. The results showed that the community evolution of global trade network had
been through four stages: initially, global trade was dominated by developed countries; then, Asian
countries began to emerge; later on, the Asian community became independent in global trade;
eventually the three-pillar system was formed. The result data and process data were included in
this dataset. Specifically, the result data refer to: (1) the adjacency matrix of global trade networks
in 1985, 1995, 2005, 2009, and 2015; (2) the values of network structure entropy in major countries
around the world in 1985 and 2015; (3) the connection flow data of global trade network Top1 and
Top2 in 2015. The process data in the attachment are the raw data of bilateral imports and exports
downloaded from UNCTAD database. The dataset is archived in .xIsx format with a data size of
11.4 MB (8.7 MB after compression). The research results of the dataset were published in Geo-
graphical Research (Vol. 37, No.3, 2018).
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1 Introduction

With the development of economic globalization and regional economic integration, trade
among countries and regions has becoming increasingly interrelated and interactive, forming
a complex geographical network!'. As an effective quantitative tool in analyzing trade rela-
tions among countries regionally and even globally, social network analysis (SNA) can help
explore not only trade connections between countries but also local and global features of
the spatial distribution™. In this regard, international trade research, which is based on com-
plex network theory, has become a hot topic in such fields as economics, geography and in-
ternational relations, delivering a variety of achievements. However, researches that study
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China’s trade relations mostly focus on its peripheral countries involved in Belt and Road
Initiative, with few extending to the global scope over a long time span. This dataset, on the
other hand, depicted a global trade picture from the perspectives of trade network topology,
community division and market diversification, with reference to the bilateral trade data of
various countries from 1985 to 2015 published by United Nations Conference on Trade and
Development (UNCTAD). It could provide statistic underpinning for researches in global
trade landscape reconstruction and geo-economics.

2 Metadata of Dataset

Metadata of the “Dataset on bilateral trade network relationship among 227 countries and
regions of the world (1985-2015)"*! are displayed in Table 1.

Table 1 Metadata of “Dataset on bilateral trade network relationship among 227 countries and regions of
the world (1985-2015)”

Items Description

Dataset full name Dataset on bilateral trade network relationship among 227 countries and regions of the world
(1985-2015)
Dataset short name GlobalTradeNetwork1985-2015

Authors Jiang, X. R., College of Resource Environment and Tourism, Hubei University of Arts and
Science, cobainj@163.com
Yang, Y. C., College of Earth and Environmental Sciences, Lanzhou University, yan-
gych@lzu.edu.cn
Wang, S. L., College of Resource Environment and Tourism, Hubei University of Arts and
Science, wangshenglan05@163.com

Geographical region 227 countries and regions around the world Year 1985, 1995, 2005, 2009, 2015

Data format xlsx Data size 11.4 MB (8.7 MB after compression)

Data files Raw data of bilateral trade in countries and regions during 1985-2015, the adjacency matrix,
structure entropy, connection flow data of Topl and Top2

Foundation National Natural Science Foundation of China (41571155)

Data publisher Global change research data publishing and repository, http://www.geodoi.ac.cn

Address No. 11A, Datun Road, Chaoyang District, Beijing 100101, China

Data sharing policy Data from the Global Change Research Data Publishing & Repository includes metadata,
datasets (data products), and publications (in this case, in the Journal of Global Change
Data & Discovery). Data sharing policy includes: (1) Data are openly available and can be
free downloaded via the Internet; (2) End users are encouraged to use Data subject to cita-
tion; (3) Users, who are by definition also value-added service providers, are welcome to
redistribute Data subject to written permission from the GCdataPR Editorial Office and the
issuance of a Data redistribution license, and; (4) If Data are used to compile new datasets,
the ‘ten percent principal’ should be followed such that Data records utilized should not
surpass 10% of the new dataset contents, while sources should be clearly noted in suitable
places in the new dataset!®!

Communication and DOI, DCI, CSCD, WDS/ISC, GEOSS, China GEOSS

searchable system

3 Methodology

The raw data are sourced from UNCTAD. The raw data in 1985, 1995, 2005, 2009, and 2015
were selected as the objects of research on the basis of systematic sampling and critical node
principle, as well as considering the availability of China’s data. There can be wide gaps
between different countries in terms of foreign trade size, with bilateral trade volumes rang-
ing from tens of dollars to billions of dollars. Despite their disadvantaged economic level
and weak international influence, some periphery countries, such as countries in Africa and
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Pacific Islands, may have a decisive geopolitical significance in global power politics. In
this regard, to display a comprehensive global trade network, this dataset has included all
recorded trade flows, covering almost all countries and regions around the world. It divides
the world into seven sections, namely Asian (West Asia excluded), Europe, North America,
South America (including Central America and the Caribbean), Africa (North Africa ex-
cluded), Australia, and Middle East (including West Asia and North Africa), so that the
global trade landscape and its evolution process can be precisely described.

3.1 Algorithm Principle

It is found when searching trade data in UN Comtrade database that reporters are not fully
mapped to the 227 countries and regions as partners. This can be solved by reversing the
roles importer and exporter. For example, when the import data of reporter A from its part-
ners are absent, we could acquire its equivalent by searching for the export data of A’s part-
ners towards A.

The global trade network constructed by this dataset is a weighted directed complex net-
work, whose in-degree and out-degree refer to import flow and export flow of a certain
country or region respectively. On this basis and with reference to relevant literature, the
complexity characteristics of global trade network are described by degree centrality (in-
cluding in-degree, out-degree and overall value of degree), modularity (community division),
structure entropy and the number of markets with trade volume over 100 million dollars
(degree of market diversification). These indicators can be calculated using Excel, Ucinet
and Gephi, and spatially visualized via ECharts from Baidu.

3.2 Technical Route

(1) The formula for degree centrality: Define i to be a social network node, and the strength
formula on i by Liu, Jun'" is

5= 3wy )
j=1

where §; is the strength of node i, and wj; is the weight of edges that connects node i and
node ;.
To indicate the direction of the trade network, the in-degree and out-degree of node i are

defined as follows:
KU=2ay . K'=)a; )
J J

where k" is the outdegree of node i, k" is the indegree of node i; a; refers to the export

volume of country i towards country j, while a; means right the other way around.
(2) The division of network community: modularity is an important indicator of the qual-
ity of division. Modularity calculation with Newman™ method is displayed as follow:
1 kik;
=— o ——=1lc;,c; 3
9 2le]:(A" 2m (l J) &

where Q is the quantitative value of network modularity, and A4 is the element of adjacency
matrix corresponding to the network (if node 7 and node j are connected, then the value of 4;
is 1, otherwise its value would be 0); k; is the degree value of node i, and k;is the degree
value of node j, ci refers to the community that includes node i; if nodes i and j are in the
same community, then d(c;c;) =1, otherwise, d(c;c;) =0; m is the number of edges in the
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network, and 2m is the sum of degree values of all nodes.

Community division can be drawn by Gephi. When there are dense connections in trade
between two countries, the units will, according to the gravity model, come closer and clus-
ter into a community.

(3) The formula for structure entropy: following the definition of structure entropy by Wu
et al®)| the formula is built on node properties. The network heterogeneity is manifested in
the uncertainty of the probability distribution which the relative number and weight of edges
of one node are subject to. The degree of trade market diversification is determined by the
number of markets with trade volume over 100 million dollars. The formula for structure
entropy is as follows:

= -2 ;g (4)

where E refers to the value of structure entropy, /; is the ratio of degree value of node i to the
overall degree value of the network, representing the importance of node i in the network.
The value of /; is calculated via:

1=k, /Z k; (%)

where k; is the degree value of node i.

4 Results

4.1 Dataset Composition

The process data and the resultwere included in this dataset. The final data consists of: (1)
structural entropy data of Global trade networks of countries in 1985 (Figure 1); (2) struc-
tural entropy data of Global trade networks of countries in 2015; (3) statistics of the first
trade markets (Figure 2); (4) statistics of the first two trade markets (  Figure 3).

Sort Country | Network Structural entropy |Humber of trade markets (2100 million$} | Total degree Region

1[DET 3. 414566142 88 3541. 898 |Furoepe

2|ESP 3. 294440164 o7 945, 653 [Eurepe

S|GER 3. 288192541 87 2042, 281 |Furepe

4 [FRé 3. 243766782 89 2000. 805 |Furepe

S[ITé 3. 22188036 77 1624. T63|Eurepe

B[054 3.21199285 105 5590, 977 Nerth dmerica
7| TER 3. 094262438 87 3071. 648[Azia

Figure 1 Example from network structural entropy of main countries and districts in 1985

Import 0% oY Export DX DY Weight (100 million® ) Region
OMN 56. 11008927 20. BOZ3SA0E|ARE 54, 332185 23. 9126737 97.51410344Middle East
SYC 2. 23006241 —6. 39906204 |ARE h4. 332185 23, 9126737 2. 54352901 [none
CCKE G6. B5559722| —12. 1T188252 |4U5 134. ¢90976[ -25. 73326021 0. 05927535 [none
CER 105, TO36983| —10. 4441151 3|4US 134, 490976[ -25. 73326021 0. 19741685 [none
NFE 167. 9528664 | —29. 03719354 4TS 134. ¢90976[ -25. 73326021 0. 07599474 [Cceania
NRI 166, 9300855 -0, 5220T3285|405 134, 490976[ -25. T3326021 0. 49552444 [0ceania
FHG 145, 2536878| —6. 47H893452 4TS 134, ¢90976[ -25. 73326021 12, 3805171 [0ceania
SLE 159, 6127554| —8. 90427726 |AUS 134, 490976[ -25. T3326021 1. 34501404 [0ceania
ARG —65. 16745455| —35. 37667245 |ER4 —535. 08BTH4|-10. 77228248 130, 061557 [Latin dmerica

Figure 2 Example from topl global trade network in 2015

The process data in the attachment are the raw data of bilateral imports and exports
downloaded from UNCTAD database. The dataset is archived in .xIsx data format with data
size of 11.4 MB.
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Import 0X 0Y Export DX DY Weight {100 million] Region

STP 6. T37T291416|0. 453254754 |4G0 17. 5457963| —12. 2057532 0. 28835013|4frica

MDY 73. 2517843|3. 374801816 ARE 54, 332185| 23. 912737 3. 17078024 |None

CMN 56. 11008927) 20, A0235633 4RE H4. 332185| 23. 912737 G7. 51410344 |Middle Fast
PAK 69, 38581312| 29, 96678854 ARE H4, 332185| 23, 912R737 57. 14442107 |Nene

SYC 52, 23006241 |-6, 39905204 | 4RE G4, 332185| 23, 912R737 2. 54352901 |Nene

YEX 47, 52520851|15, 80654833 4RE G4, 3532185 235, 0126737 6. 10555867 |Middle Fast
CCK 96, B5559722|-12, 1718825405 134, 400976| —25, 7332602 0. 05527533 |Nene

Figure 3 Example from top2 global trade network in 2015
4.2 Data Results

The data results include: (1) The raw data of bilateral trade in countries around the world in
1985, 1995, 2005, 2009, and 2015, and the corresponding transformation matrix data. Due to
the access limits of UNCTAD Statistics database and the adjustment of national administra-
tive division in history, data of different years may incorporate different countries and re-
gions. Specifically, the trade data of 192 countries and regions in 1985 are collected, with
217 in 1995, 226 in 2005 and 2009, and 227 in 2015. Basically, this dataset has covered al-
most all countries and regions in the seven continents, including some island countries and
overseas territories. Based on matrix data acquired, the spatial distribution and community
division of global trade network are drawn with Gephi and ECharts (Figure 4). As shown in
Figure 4, the global trade has been moving towards multi-polarity in the past three decades.
As of today, the three-pillar landscape has been formed, with North America, Europe and
East Asia dominating the whole picture.
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Figure 4 Spatial Distribution of Global Trade Network in 1985-2015"
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(2) In an ever more globalized world, countries can hardly isolate themselves from bilat-
eral trade. To avoid interference from trivial volumes and to simplify calculation, the re-
searchers set up a threshold in the calculation of structure entropy and foreign market num-
ber, stipulating that only those trade volumes with over 100 million dollars are valid. By
comparing the two indicators in 1985 and 2015, it is found that emerging economies, par-
ticularly the BRICs (Brazil, Russia, India and China), have seen a significant increase in
structure entropy and foreign market number, with some even exceeding developed coun-
tries, which implies that emerging markets are becoming major players in global trade.

(3) For major powers, every economic variable has its strategic significance, especially in
reflecting the trade relations with foreign countries. Select the largest trade flow data of each
country from the 2015 global trade network and draw the Top1 network, then select the two
largest trade flow data of each country to draw the Top2 network (Figure 5). It is evidently
shown in the two networks that China, America and Germany are the three largest global
traders and that they have different influence scopes and regional competition in global trade
market. Apparently, the three powers all manifest their core interests in their peripheral
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Figure 5 Spatial distribution of Top1 and Top2 networks in 2015
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countries, which proves the great implications of geographical distance on economic and
trade cooperation. Besides, the trade competition between China and America is most fierce
in Asia and Pacific area, Africa and Latin America.

5 Discussion and Conclusion

Based on the bilateral trade data of countries around the world, this dataset, via social net-
work analysis and visualized tools, delves into the evolution process of global trade network,
the status change of global powers and their geo-economic competition over the past three
decades. As demonstrated in the result data, the global trade network has become increas-
ingly diversified and complicated, with the pivot moving eastward; the rise of China culmi-
nates in the three-pillar landscape of global trade; countries along the Belt and Road have
become the new growth areas of China’s foreign trade, which presents the possibility of ex-
tending the Belt and Road Initiative to African and Latin American countries and thus trans-
forming economic advantages into strategic implications globally. On these grounds, this
dataset can provide basic data and offer reference for decision-making in geo-economic is-
sues, economic and trade cooperation among BRI countries and for policymaking of China’s
foreign trade. However, it should be noted that there are differences between bilateral trade
data from UN and from custom services due to their individual statistical scales and stan-
dards. Consequently, there could be some bias in the calculation results of indicators at cer-
tain nodes, although the overall network would not possibly be affected. On the other hand,
this dataset only considers total volumes of bilateral trade because of limited access to the
UN Contrade database. Therefore, it is suggested that further research should look into trade
data of specific commodities, focus on trade networks of commodities in different categories,
and explore the driving mechanisms behind these networks.
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