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Figure 1 Supply risk evaluation system of critical metals in clean
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Table 1 Supply risk assessment index data

e o e - FCR fEa)E RRER T WAL BuRkR  BORE AXER
¥5F5 i/t Bk H R s X o o o
1% W% Wk AUE S P M FREL TREL
i 1.40x10’ 6.20x10 8.5x10° 1 52 390 59 0.42 1.06 69.73 0.88
& 6.90%10° 1.45%10° 1.4x10° 68 85 90 46 0.45 -1.09 41.74 0.56
A 1.88x10* 1.25%10° 7.5%10° 1 100 289 40 0.27 0.49 48.24 0.84
73 1.50x10° (2.75~3.75)x10°  4.1x10° 1 100 581 62 0.91 -0.32 38.17 0.75
i 4.50%10° 2.50%10° 1.2x10° 2 100 213 56 0.51 -0.25 42.43 0.74
b 5.00%10° (4.75~9.5)x10°  2.6x10* 15 100 0 62 0.18 0.28 50.61 0.82
Tif 9.90x10* 9.60x10° 2.8x10° 5 100 11 53 0.22 0.59 49.24 0.84
G 1.70x10 2.54%107 3.0x10° 30 46 0 30 0.27 0.20 58.19 0.80
4 3.45x10* 5.00x10* 2.1x10° 14 97 24 61 0.29 -0.08 55.23 0.77
A 3.45x10* 5.00x10* 1.6x107 14 16 156 34 0.47 0.03 47.22 0.72
il 8.30x10° 5.60x10° 2.1x107 53 9 15 30 0.16 0.11 62.41 0.76
Ll 3.00x10" 5.50x10" 3.0x10° 60 0 0 56 0.35 -0.28 47.74 0.77
L= 2.30x10° 1.90x10° 1.3x107 31 10 0 62 0.18 -0.09 53.96 0.77
B 8.40x10" 2.30%10" 4.0x10° 67 1 0 43 0.20 -0.32 60.03 0.82
N 9.40x10° 2.00%10° 6.1x10° 1 0 21 37 0.10 0.06 57.92 0.74

B S ARYEAR B IR (55~75) x 10° tFI4R 4 H 50 ppm Ga FHE B T4 3 4R WF IR Je AR B R R 1.9x10°t 1145, (%1% Cd:Zn

Fh 1:400 %2 1:200,
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Supply risk assessment of critical metals in
clean energy technology

HUANG Jianbai', SUN Fang', SONG Y
(1. School of Business, Central South University, Changsha 410083, China;
2. School of Economics and Management, China University of Geosciences (Wuhan), Wuhan 430074, China.)

Abstract: The transformation of the global energy structure is the only way to achieve sustainable
development, and the development of clean energy technology relies on a variety of critical metal
materials. To ensure the development of global clean energy technology and the transformation of
the global energy structure, this paper selects 15 critical metals of clean energy technology,
establishes a supply risk assessment system from four dimensions of supply reduction, demand
increase, geopolitics and social supervision, including 10 assessment indicators. The results show
that: (1) the critical metals of clean energy technology are all at medium- risk or above. Among
them, the supply risk assessment of indium, gallium and germanium is at a high risk level; 12
metals supply risks of lithium, cobalt, cadmium, selenium, molybdenum, palladium, platinum,
copper, aluminum, zinc, iron and titanium are in medium risk level. (2) In the supply reduction risk
dimension, six metals such as indium, iron, molybdenum, zinc, germanium, and cadmium belong
to medium and high risks, and the risk of indium is the highest; among the risk dimensions of
increased demand, the risks of indium, gallium, and germanium are medium to high risks; In the
political risk dimension, 9 metals belong to medium and high risks, and cobalt has the highest risk;
in the social regulatory risk dimension, 11 metals belong to medium and high risks, and indium has
the highest risk. Therefore, it is necessary to establish a normalized risk classification management
mechanism for the supply of critical metals and a secondary resource recovery management system
as soon as possible, and enhance cooperation with critical metal suppliers to alleviate critical metal
constraints for the development of clean energy technology.

Key words: clean energy technology; critical metals; geopolitical risk; supply risk; risk assessment
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