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Table 3 Classification rules for economic safety indicators of lithium carbonate in China
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Table 5 Comparison of evaluation results between constant weight and variable weight
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Fig. 1 Trend chart of primary index evaluation of lithium carbonate in China from 2009 to 2020
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Table 8 Early warning results of economic security level of lithium carbonate in China from 2021 to 2035

ARy T (E WL T i, G0 fiEdiE] LG T B €6,
2021 437 N B 2029 3.70 NE4 B
2022 3.98 N icae! 2030 3.73 PN B
2023 3.65 NS B 2031 3.58 Rz 4 ieqtih
2024 3.51 PN it 2032 3.67 RNtz de R,
2025 3.90 N R 2033 3.39 N B
2026 4.12 YN A 2034 3.28 N4 e
2027 3.82 PN e 2035 3.12 N4 R,
2028 3.75 e R




124 LT

532 4%

3.5 #H—%Fitit

R T R — 2 A 5 AR SO 45 SR 0 T RE A A
2021 4 EL AR B /048 b Eicde 5 A SO 45 R kA7
SFH . 126 9 A A1, 2021 AR AR R B AN M5 TR LI PR
i TR A DL RO AR bR T
SR B AR R R 22 B 5% LAY, 156 I T 25 SR 45l Bl
SETEE L SIAN , DR R AT 3ok A , 2021 38 [ ki
PR 2 AL 2020 A K T AT 21% 4K TH SR 37 5 U
K3k MRS BRI L R A8 VI 75 28, AR JLAE TR
] Al PR 0L 5 SR R 23 i — AL BG I, % AR A FE B A

LIS

&9 MINEIRE 2021 AN L PRAE b B H Ak
Table 9 The forecast results were compared with some

actual index data in 2021

B 2021 AESEBR(E 2021 ARINME AHXTR 22/%
i (£IT/KG) 6.940 6.610 -4.755
T2 (3£78=100) (JT) 645.200 656.510 1.752
O R 0.991 0.974 -1.646
TR AR Bt (T3 1) 30.340 29.200 -3.757
ATV 2025.500 1967.300 -2.873
b E g7 0 150.000 149.600 -0.267

4 FERERSHRER

4.1 FEHig

(1) ¥ T rp R R 4 T 2 1P B AR R R
F AL G WRAGE XS R AR PEAT AL . AR 4l WA 45
X AMEAEBE 10148 Hp B DA K 3z i RS o ]k 1
PRV L AT MR, HUOR B S it R L FIHT
BRI

(2) 32 FH o AURVAR BCTEAf A58 AU G B R 8 28 T ¢
& R — ARG AT TV . 45 R E I 2009—
2020 4F- 3 [ ik R B 28 U &2 A th AR L 2 B AN
4 TEU I R 3.27 ~ 4.45, T4 S AR, 2
Ve o DR T RS T — R As PRI, BRI E
T8 BLIR AN HE 1RO T B IR AR 26 T 4 A SR A AIK
) B R A

(3) iz GM (1, 1)1 K BP 4 25 [ 25 455 50 15 1)
2021—2035 4 Hy [ Bk iR 411 28 0 &0 4 — e Fe b ML, 45
TR B AT R HE b T A B X TR S RV R

2021—2035 4= H [ ik 2 1 28 5% & A TV PEN (B T
3.12 ~ 4.37 Z 6], %t 2009—2020 4F |, 42 4043 i —
AL

42 BUEREIL

A AT 458, 4 W R BUR .

(1) W T 3 A 5 P OR i ot o o) 2 9% U 3t
TR 1 FK AR 2020 4, B I A B R AL 25.4%,
WO — A5 i £ 0 V5 S BER T A I R I A R A
DAHR AR b, MR AR b AR B PR A 48 U e 42 ]
i, R SRR AR R, LA SR A R L 0 R T

(2) F853 ) 1 B B N AT, i — 25 ARk
PR . I IR, B — 20 38 v e i 1L
AET7. P T PR IR SN 2% |, R M K, A
WAL 22 AL B 2 BOR I 42 L35 R B & 4Pl
R 8 T AR R ) R R R B R R, LA
Ik ERAE = i . IWEPRRE , B IGHE— 2 fa e i A
B TR A8 A BUE 3, — S Ak 2 in 5 5 B ) 47 8 )
B AR A A 400 % R E R R AR TR AR R B R T
KAVET A ; IR B TR BRI B, DARE
IR O B v B 5 = Bl B N R AL 1Ll B 2
5 BRI IR AR 55 4, A2 UE G AME T B TR T 4l
5 B I, LA TR M SR 4 B b 145 0 O
Y4,

(3) JnsmHbZBUARE 4, — 7T, N E SR
Wax iy 42 , e R I hin ik 5 i R AR AL 1 [ A B TR S 2R, UL
15 5 2 IR S 000 i R A/ A4 107 HP T, AR s 48 1
] XL /N PR A 3 Y AR B T 43 01, DA B AIG
FE R o 53— J7 1T, I B D 5 By XU, S ki
B R R B 3 A% o KBS TR 35 R, o 5 i 22 4
15 B W, E— A 2 5 IO ) Ak 4% 25 5 B SRR
e RS 4

SE 3k

(1] Rl BRIEAE , SR AR R 55 . FR 1] Ak 18 48 5% U8 43 13 418 Mk e
[J]. 46 T249R% ,2022,73(2) :481-503.

(2] Z=RE, TRV R EEEE IR TT AR F B0k SO SR i [T ], BE i
5Hr7l,2016,18(1) : 82-86.

[3] #%E BRI, 5K . S ERERFREE 5 5 46 Jm 5 0 fEpLAE 1%
WFFE 7], MR, 2023,44(2) : 341-350.

(4] JApEFE . o RS TR S SO AMRAEIE 0BT [T ). RS
7,2019,21(3) : 46-50.

[5] Tk¥Eng, kMR, RE5E b E g PR R B ()], b



#24

KRB, 45 - vh [ AR PR L 22

TF 2 4 T 7% 125

Wl,2020,29(7) :9-15.

[6] JEF, 4ok, iki% . BRI ar s S R g il [T ). e
i ,2014,33(10) : 1532-1538.

(7] JAER 2 0h  kcHn © A . A R AL TR R S B (7], BRI
Bl2£,2015,37(5) :988-997.

(8]  F2fi¥, Se B, SChR . A EREE IR TT & )T 0 B0 5 R 2%
[J]. B Ew Y, 2014,23(6) : 10-13.

[9] ZHup, 2= altak . SERELVIRIT & A I 4500 S m )], e
R4 ,2017,38(1) :25-29.

[10] BB, PhIINE . 0 4Bk 15 5 R A [ R A 0 22 42 1
], R 551 %, 2022,42(4) : 179-186.

[11] AN Hiy, JE 40, P-4 . 3 B A 0 A g XU A (], e ]
Bk ,2016,25(12) :30-37.

[12] JEA&Z ket sk 45 . BB i E AL 9 5 AR R 22 40T
HrlI] ES I, 2021,30(12) :1-7.

[13] JEIWE, 505 A Fe Ui . Bt AR S s M 7= 0 U 22 eV 46 b
REMBESIEE ] PE A 5 R, 2020,30(12)
55-65.

(14] /NG, ST 2Rk . i BT BB R V2 P L R W U 5 R T )
KAWT] hE®,2019,28(8) :61-65.

[15] 7. 3R E B0 e I T & Sl & R e ms ik oe (D], db st vh
] 1 Jii R 2, 2016.

[16] FAfZ, T . i E A v 2 st 2 3111, B
Fp SRR, 2010,31(1) : 141-144.

[17] SK&EZ . R RET F=IRg3 © 41, B 5%, 2005
(3):44-46.

(18] PRk, SKLTmn, B SF . B AT wp A AR P IR 4 4 1 s S
] ASRYIR 4 ,2018,33(5):721-734.

(19] MWARIE, IRE A, J v E . T E SR 7= e IR 28 4 (B )
BB M S R, 2022,58(1):217-228.

[20] SRIFIT, FESL AR, FLA 125 . [ 9 AN A 95 R K HE 0 s Ak ik
[J]. B4 )8 TH%,2020,10(10) :95-104.

[21] FRBEAK . A R R R 0 S e 43 M (D ). bt v
TR A,2017.

[22] JE e, 255, A i 4 | vl ) 5 2K B IR B AT 5
Femg i [ )], B Slk,2016,18(5) :55-61.

(23] ey, Wk, #hgke . & EERBE TP 000 BT Kokt 5% s
[J]. s ES,2016,25(S1) :25-26+51.

[24] TR, MR & . FRT =R SR SR )], %R
Bl2#,2018,40(3) : 465-476.

[25] At @ B, ik . B P PR 1M i 42 5Tk 55 5
WELT]. il 595, 2017(6) :59-61.

[26] 2=, BRI ATHE SCSE . o RS 7= 5 TR 1 e 0 5
EHAHIT]. PR E,2015,37(5) :900-907.

[27] SR RHB IE= T .0 =R IR SNSRI R 0T (], Hosidh
RZEFETL,2003(5) :20-24.

(28] JEIL, BEWT , WA Va0 25 . 35T 21 A TSR A B 0000 32 (14 VR 1L g
T B G IR PP AN ——— LV 8 5 300 JBR 8 SR R U e 3 Ry 491 [ ).
HiBkBLF,2022,47(6) :2130-2148.

[29] APERC.AQuest for Energy Security in the 21*'Century[ R |. Singa-
pore: Asia Pacific Energy Research Centre,2007.

[30] FREA BT, TR, B EORRAE . 1 DU 7 v [ AR R E R %4
T[], RAR T, 2022,42(3) : 129-137.

[31] i, 2510, XISFRR A5 . T2 X AR AU AL (19 952 I AR 28 7K e
SE I —— AT R N S TR XA 3 (). AR 241, 2013,
38(9):1516-1521.

[32] BB AT, T 0. 2 TR -3 A B TOPSIS #:i4
et VPR AR ] ). B R AG K 224 (H AR BH# ) , 2019,
38(2):59-64.

[33] XU, 52, IRBAE . BL T 0 (o I A 0 g v v 102 8 9%
FHBEM LT, g 585 ,2018,34(24) : 88-90.

[34] sknT, Bkt , i i 45 . 5T WM ZH4E R A5 B A KRBT 5
BRI T, o E A BIRN 2020,28(6) : 222-230.

[35] FAB, XI5k . LT 0 (0 BP i 28 N 45 B0 9 N T WE U 5 SR 75
WM. it ,2018,34(16) : 181-184.

[36] 152, AR, iaste . Rl SCHEn™ = YR 45 e S IFIE 25
5 R[] FERME,2020,42(8) : 1439-1451.

(37] AR, S35k AU . I AR w7 = % e S PPN AR b
RS IE[T]. P E D Y 5 R, 2020,30(12) ¢
55-65.

[38] 20T vl, X4, w35 i 74 25 . Fh AR Wt VR AL IR Ve
WEE =L IR K 0 SR A ()], RIS ,2021,29(3) : 104-110.



126 LT W32 3%

Economic Security Warning of Lithium Carbonate in China

ZHENG Minggui*?, LIU Lizhen", TAO Simin*, PENG Qunting*
(1. Research Center of Mining Development, Jiangxi University of Science and Technology, Ganzhou, 341000,
China; 2. The School of Management , University of Science and Technology of China, Hefei, 230026, China)

Abstract: In order to further study the economic security of lithium carbonate, an evaluation index system
was constructed for the economic security of lithium carbonate in China from four dimensions: resource en-
dowment, import dependence, acquisition cost and geopolitics. The constant weight and variable weight
models were used to evaluate the economic security of lithium carbonate in China from 2009 to 2020. The
GM (1,1) model and BP neural network model were used to study the economic security of lithium carbon-
ate in China from 2021 to 2035. The results show that: (1) Import concentration, external dependence and
transportation risk are the main factors affecting the economic security of lithium carbonate; (2) From
2009 to 2020, the economic safety of lithium carbonate in China showed a downward trend, and the safety
level fluctuated from yellow-basic safety level to orange-unsafe level, The resource endowment the import
dependence are the main reasons for the low level of resource security; (3) From 2020 to 2035, the eco-
nomic security score of China's lithium carbonate continued to decline. Except for 2021 and 2026, which
were in the yellow-basic safety level, the rest of the years were in the orange-unsafe level.

Key words: Lithium carbonate; Economic security; Early warning; GM (1,1) model; BP neural network



