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Table 1 The classification of products containing
copper and HS codes
RELFR KK LAHR HS# 15
w4 Copper ores and 2603
concentrates

FH 4 Blister copper 7402

by Refined copper 7403

k) Copper semis 7406, 7407, 7408, 7409, 7410, 7411,

7412, 7413, 7415, 7418, 7419

e Copper waste and 2404

scrap
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The international trade flow along the copper industry chain
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Table 2 The percentage of Top N in the integral network of copper trade/%

A 5 W 2% Febr Topl Top2 Top3 Top4 Top5 Topl0
X WL 16.74 26.42 34.85 40.80 46.61 65.28
i TR e 67.84 80.75 89.32 93.40 95.86 99.51
\ H¥E 16.00 26.01 34.78 41.38 4727 65.22
i BB A 88.11 93.05 95.71 97.20 98.80 99.97
- ik )= 7.13 12.38 17.27 21.51 25.49 4127
B B 48.18 66.43 77.31 82.09 86.06 95.23

. S 2.72 5.25 7.66 10.06 12.40 22.86
i ULy 39.10 54.74 64.41 71.78 77.29 89.04
- L 8.19 14.76 20.49 25.82 30.75 48.93
BB H 57.13 72.41 81.00 85.66 88.84 95.74
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Fig.2 The world trade value (a) and quantities (b) of products containing copper in 2001-2018
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Table 4 Topological indicators of copper contained trade networks

H o M %% REDSE SUE3 SFET AL P 2% 5% J& PR A FHERAR IR
A 45
Tl 127 723 251426421.1 0.045 0.32 2.61
4R 163 969 11456996.2 0.037 0.47 2.41
W A 203 2762 42697261.3 0.067 0.60 2.04
kA 229 8135 31207498.5 0.156 0.70 1.99
3 4 212 2514 32209955.6 0.056 0.66 2.17
FET %%
M8 £ Top2 127 191 203033280.3 0.012 0.07 2.75
Fa 4 Top2 163 252 10660428.3 0.010 0.04 3.35
K& Top4 203 594 35048685.4 0.014 0.12 3.63
H#4 Top10 229 1860 27787699.4 0.036 0.27 2.90
1k 24 Top3 212 515 26090259.5 0.012 0.14 5.12
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Structure of Global Copper-containing Products Trade Network Based
on Industrial Chain Perspective

Ji Qidi"?, Liu Weidong'?, Chen Wei'?, Wang Tao'”

(1. Key Laboratory of Regional Sustainable Development Modeling, Institute of Geographic Sciences and Natural Resources
Research, Chinese Academy of Sciences, Beijing 100101, China; 2. School of Resources and Environment,

University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: By comparing topology structure of various copper-containing product trade network, this article compre-
hensively describes the global flow of copper resources and copper trade relations among countries or regions, which
is conducive to enhancing the understanding of different countries and regions’ comparative advantages in the global
value chain and promoting the sustainable use of resources. We build 5 types of global copper-containing product
trade networks using bilateral trade data of copper ore, blister, refined copper, copper semis and copper scrap in the
year of 2017. The data are collected from UNCOMTRADE and ITC Trade map database. Since the data are too huge
to analyse, we first identify the backbone network using Top N method to simplify data and keep as much information
as possible at the same time. Top2, Top2, Top3, Topl0, and Top4 networks have been identified to represent the in-
tegral network of copper ore, blister, refined copper, copper semis and copper scrap respectively. After that, we adopt
network analysis methods such as community detection to study the topology structures of each type of global copper-
containing product trade networks, and discuss their similarities and differences. The main conclusions are as follows.
1) Since 2001, the global trade quantities of copper-containing products have increased steadily, indicating that the de-
mand for copper resources for world economic development has been increasing continuously. Among them, the trade
quantities of copper ore are the largest, followed by refined copper, and blister is the smallest. The pattern of supply
and demand of 5 copper-containing products trade is different. 2) Trade relations mainly occur between countries and
regions with higher industrialization level or better industrial system in the copper resource field. And there are obvi-
ous differences in the topological structure of 5 copper-containing product trade networks. 3) According to the results
of community detecting algorithm, these networks can be divided into a range of communities from 4 to 8 with the
module degree between 0.216 and 0.482. Most countries and regions belong to different communities in five types of
trade networks due to difference in resource endowments and industrialization development stages. 4) China has huge
demand for copper resource. In the trade network of copper ore, blister, refined copper and copper scrap, countries re-
lated to China’s demand formed the largest community, indicating that it occupies an important position in the global
copper trade, and reflecting problems of Chinese copper resources such as the low self-sufficiency rate and large de-
pendence on other countries and regions. China should maintain good cooperative relations with the countries and re-

gions within the same community to reduce the supply risk of copper resources.

Key words: trade network; copper industry chain; copper resource; topology structure; trade community
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