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Analysis of cadmium resources status and trade pattern in global
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Abstract: Cadmium, as a rare metal, serves as both a vital raw material in traditional industries and a
crucial new material for the development of strategic emerging sectors. This paper discusses the basic

situation of cadmium resources in global, including distribution, production, consumption, price, and
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recycling, and explores the cadmium resources trade pattern in global using complex network methods.
The research reveals that although cadmium reserves and production in global are concentrated, there is
a significant separation between reserves and production, with China leading in both aspects. Cadmium
production in global has been growing slowly due to environmental protection policies, with China
accounting for approximately 40% of the production in global in recent years as the leading cadmium
producer. The consumption structure of cadmium globally has shifted from traditional fields such as
batteries, pigments, stabilizers, and coatings to strategic emerging fields like jewelry alloys, thin-film
solar cells, infrared devices, and the nuclear industry. Consumer countries have also shifted from
developed countries like Belgium and Japan to emerging economies such as India and China, with China
consistently ranking first in cadmium consumption in global in recent years. The price of cadmium has
been gradually rising, mainly due to increased demand from strategic emerging fields such as cadmium
telluride solar cells. Despite the high recycling rate of nickel-cadmium batteries, some cadmium
products may gradually disappear from the recycling loop with the emergence of substitutes. Due to its
environmental pollution characteristics, the proportion of consumption in traditional fields is expected to
further decrease in the future. The participation of countries in global cadmium trade is declining, but
the volume of trade within the network is relatively increasing, with a high concentration of major
importers and exporters. The trading status is shifting from countries like Belgium, France, China, and
Germany to Asian countries such as China, South Korea, Japan, and India, with India emerging as an
important player of cadmium trade pattern in global .

Keywords: cadmium resource; production; consumption structure; trade pattern; strategic critical
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Table 1 Cadmium production in various countries in global from 2000 to 2022
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Fig. 2 Consumption structure of cadmium in global
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Table 2 Cadmium consumption in major countries in global from 2000 to 2021
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Table 3 Explanation of network indicators
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Table 4 Characteristics of cadmium trade network in global from 2000 to 2021
b 1 o 2% 1L AL NI SRR
A % s 2 A K RECE £ JBE b P S 25 AL T

2000 46 125 0.060 2.486 0.216 2.7 422
2001 48 132 0.059 2.301 0.212 2.8 395
2002 41 111 0.068 2.492 0.175 2.7 418
2003 50 136 0.056 2.350 0.231 2.7 379
2004 53 142 0.052 2.647 0.154 2.7 364
2005 54 148 0.052 2.765 0.182 2.7 405
2006 52 148 0.056 2.817 0.226 2.8 539
2007 46 143 0.069 2.551 0.204 3.1 371
2008 44 125 0.066 2.321 0.201 2.8 383
2009 43 110 0.061 2.581 0.162 2.6 474
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2011 40 119 0.076 2.341 0.302 3.0 445
2012 39 118 0.080 2.307 0.204 3.0 535
2013 42 103 0.060 2.449 0.149 2.5 443
2014 45 107 0.054 2.286 0.153 2.4 416
2015 46 108 0.052 2.265 0.155 23 445
2016 35 93 0.078 2.220 0.250 3.7 614
2017 47 124 0.057 2.395 0.167 2.6 467
2018 35 92 0.077 2.381 0.236 2.6 598
2019 41 107 0.065 2.510 0.286 2.6 530
2020 33 95 0.090 2.325 0.276 29 691
2021 39 98 0.066 3.015 0.230 2.5 480
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Table 6 Centrality ranking of major cadmium trading countries in global
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