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Table 1 Index system of safety evaluation
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Table 2 Index weight of sefety evaluation system
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Table 3 Grading rules for safety evaluation indexes
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Table 4 Early—warning level of sefety evaluation

U~

w
S

S~

)
<

o

0
®

TP S5 ) T T 5 RorhRiE
ik oo, (iESr et [8,10)
BAK we Gh (6,8)
— M BN [4,6)
B it N4 [2,4)
[+ AN R 4 (0,2)

Horp R G e B B A B EEAE RPN R 5
W 26 B R AT , AN BE ML BR 14 £ 3 % B 4% 11 52 5
W 28 AT 1 5 2200, G55 A S 4 R il < — O\
) HEAT 2R 43 (Cingolani et al, 2018 ;4] T 4% |
2019; Chen et al,2020) , 52 5 H0 E RN 52 55 A
T O, WIHEAZ MR AT, 259 . Ao
JEREA 5y B 22 A S 900 o BRI 8 1 R
XA HEBR A MRAR , 45 F 36 5 R o

2026 EF8 A H$ 34 E-F 4

1031



1.0 1.0
09§ 09§
0.8 0.8
0.7F v 0.7F v

0.5 L0 0.5 1.0
oA mE A oHuLE

E1 BESPLEMRESEHESERER

Fig.1 Trade centrality and trade freedom degree classification matrix
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Table 5 Assignment results of the security level of industrial and supply chain of rare earth resources
in China from 2000 to 2023
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Fig. 4 Variation trends of obstacle degrees
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Table 6 Top five obstacle degrees of the secondory indicator

AR R 1 [CRET [ER SRR [ER T} BB K F 5
2000 1,,(25.62%) 1,(15.89%) 1,,(13.66%) 1,,(10.65%) 1,,(7.04%)
2001 1,,(27.76%) 1,,(17.22%) 1,,(12.11%) 1,,(7.63%) 1,,(7.58%)
2002 1,,(24.04%) 1,(17.47%) 1,(16.45%) 1,(11.71%) 1,,(7.34%)
2003 1,,(24.69%) 1,,(16.90%) 1,,(13.16%) 1,,(8.51%) 1,,(6.76%)
2004 1,,(26.84%) 1,,(16.90%) 1,,(16.65%) 1,,(8.29%) 1,,(6.55%)
2005 1,,(24.83%) 1,,(16.99%) 1,,(13.23%) 1,,(10.18%) 1,,(6.78%)
2006 1,,(24.65%) 1,,(17.91%) 1,,(16.86%) 1,,(8.49%) 1,(6.73%)
2007 1,,(23.47%) 1,,(17.05%) 1,,(16.06%) 1,,(9.63%) 1,,(6.41%)
2008 1,,(26.89%) 1,(14.96%) 1,,(11.73%) 1,,(8.31%) 1,,(7.36%)
2009 1,,(24.09%) 1,(16.49%) 1,,(10.51%) 1,,(9.88%) 1,,(9.16%)
2010 1,,(21.99%) 1,(17.74%) 1,,(13.82%) 1,,(10.64%) 1,,(6.32%)
2011 1,,(24.50%) 1,,(16.06%) 1,,(15.39%) 1,,(6.95%) 1,,(6.86%)
2012 1,,(26.08%) 1,,(16.18%) 1,,(11.38%) 1,,(8.99%) 1,,(7.14%)
2013 1,,(27.34%) 1,,(19.86%) 1,(15.03%) 1,,(7.10%) 1,(6.57%)
2014 1,,(2451%) 1,,(15.44%) 1,(15.20%) 1,,(10.06%) 1,,(6.36%)
2015 1,,(21.72%) 1,,(15.78%) 1,,(14.84%) 1,,(13.47%) 1,,(5.97%)
2016 1,(18.08%) 1,,(14.56%) 1,,(13.42%) 1,,(13.22%) 1,,(11.14%)
2017 1,,(16.63%) 1,,(16.14%) 1,,(13.40%) 1,,(12.16%) 1,,(10.25%)
2018 1,,(18.26%) 1,,(17.72%) 1,,(13.35%) 1,,(11.77%) 1,,(7.13%)
2019 1,,(16.80%) 1,,(16.31%) 1,,(12.68%) 1,,(12.28%) 1,,(10.36%)
2020 1,,(16.78%) 1,,(16.29%) 1,,(13.53%) 1,,(12.66%) 1,,(7.52%)
2021 1,,(15.78%) 1,,(15.74%) 1,,(15.32%) 1,,(11.54%) 1,,(10.17%)
2022 1,,(18.18%) 1,,(15.57%) 1,,(14.66%) 1,,(11.20%) 1,(7.10%)
2023 1,,(16.21%) 1,,(15.74%) 1,,(13.06%) 1,,(12.23%) 1,(11.85%)
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Table 7 Coupling coordination degree of first—level indicators of sefety evaluation

A A RE(C) RIESEHR(T) LA A (D) G0 MWAEE(C) RIESEHE(T) LA TMAEE(D)
2000 0.87 0.70 0.78 2012 0.84 0.83 0.83
2001 0.82 0.89 0.85 2013 0.33 0.61 0.45
2002 0.30 0.51 0.39 2014 0.57 0.59 0.58
2003 0.82 0.65 0.73 2015 0.31 0.36 0.33
2004 0.56 0.70 0.62 2016 0.62 0.50 0.56
2005 0.64 0.68 0.66 2017 0.10 0.20 0.14
2006 0.36 0.51 0.42 2018 0.08 0.34 0.17
2007 0.33 0.46 0.39 2019 0.06 0.22 0.12
2008 0.93 0.88 0.91 2020 0.10 0.13 0.11
2009 0.58 0.70 0.64 2021 0.01 0.15 0.04
2010 0.70 0.84 0.77 2022 0.84 0.34 0.54
2011 0.93 0.97 0.95 2023 0.01 0.13 0.04
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Fig.5 Coupling coordination grade of first—level

indicator
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Security Evaluation of Industrial and Supply Chains of Rare Earth Resource
in China

ZHENG Minggui, LUO Junbiao, LIU Xin
School of Economics and Management, Jiangxi University of Science and Technology, Ganzhou 341000, Jiangxi,
China

Abstract: The author developed an evaluation index system and model to assess the security of China’s rare
earth resource industrial and supply chains from three perspectives: resource-acquisition security, resource-
conversion security, and resource-circulation security. This study evaluates the security of these chains from
2000 to 2023. The primary factors affecting security were identified using the obstacle degree model.
Subsequently, the coupling and coordination among the three primary indicators were assessed using a modified
coupling coordination model. The findings are as follows: (1) The security of China's rare earth industrial and
supply chains remained stable from 2000 to 2011 but experienced irregular declines from 2012 to 2023, with the
order of security being resource-circulation security>resource-acquisition security>resource-conversion security.
(2) Resource-acquisition and resource-conversion security are identified as the principal impediments. The
challenges are rooted in import concentration, recycling rates, product value-added rates, application-technology
competitiveness, energy consumption per unit, and resource consumption coefficients. From 2000 to 2023, there
has been a decline in the coupling and coordination of the rare earth industry and supply chain security.
Enhancing and refining the security-improvement strategies can enhance coordination.

Key words: rare earth resources; industrial and supply chains security; security evaluation; obstacle degree

model; modified coupling coordination model
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