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Abstract

Rare earth plays an indispensable role in the development of strategic emerging industries and
is a key strategic resource for promoting global economic restructuring and high-quality de-
velopment of the national economy. Based on social network analysis and QAP regression me-
thod, this paper uses the global rare earth trade data from 2004 to 2022 to explore the evolu-
tion process of global rare earth trade network structure and analyze its influencing factors
from both the overall and individual levels. The results show that: China is the world's largest
importer of rare earth, the amount of rare earth imports far exceeds other countries, and the
export value is also on the rise; The global rare earth ore trade network tends to have close
trade links, and has a high collectivity, showing the characteristics of small-world network. The
core countries are relatively fixed and have a “core-periphery” structure, with Germany, the
United States, China and other countries as the core countries. China’s influence is gradually
increasing, but it still has the risk of “jamming”; The community structure of the global rare
earth ore trade network gradually diverged from sparse to close, and the community dominat-
ed by the United States gradually occupied a monopoly position, while the number of commu-
nity countries dominated by China showed a large decline in the past two years. The factors of
economic organization and diplomatic relations have a significant positive impact on rare
earth trade, and the factors of economic development level and patent difference have a certain
positive impact, while the factors of colonial relations have no significant impact on rare earth
trade, and the geographical distance difference will have a certain inhibitory effect on rare
earth trade. The research results have some policy implications for the formulation of China’s
rare earth trade strategy.
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Table 1. Description of relevant social network indicators
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Figure 1. Evolution of the overall index of rare earth ore trade from 2004 to 2022
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Figure 2. Evolution map of global rare earth ore trade network
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Figure 3. Evolution map of community structure, 2004~2022
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Figure 4. The differentiation of global rare earth mining communities from 2004 to 2022
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Figure 5. Global rare earth ore trade network community structure evolution map
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Table 2. Table of the top 6 network indicators
2 2. MegatrHER AT 6 BRR

E =22 E Ay 1 2 3 4 5 6 SLich
2004 1 [] eS| i [E =N E LR F) AIE 911
49 48 44 36 35 34 :
pou % Hh =Nl HA i
2005 46 46 39 38 37 36 913
2006 12t [ E3Es| B R E eS| =RH 9.02
53 51 42 a1 38 37 :
2011 FH 1 ] Hh eS| B =RH 9.75
63 59 51 39 36 36 :
2012 ESES| 18 [5] R E | He[E JIIEUN 9.35
56 52 48 a1 40 35 :
- [ 18 [5] R E eS| VI b=l
NG 2013 54 53 52 41 38 37 10.22
ESES| s 1 ] YL VI faf ==
2014 68 61 58 40 38 37 10.46
eS| 18 [] Hh eS| e [
2015 66 59 49 44 37 37 10.46
% [H e 1 ] bz Yi[H [
2020 58 50 45 42 40 39 10.27
% [H alES| 1 ] eS| [ LR F) AE
2021 65 56 49 46 42 41 11.01
% [H alES| V=N 1 ] L[ JIEpN
2022 63 58 46 45 44 41 10.38
1 [] [iskZiZR T 2% =N E EE
2004 95 83 74 72 72 62 911
1 ] [iskZiZR T 2% =N EE E
2005 90 80 76 70 67 64 913
18 ] B2V V=N b=t EE +HHE
2006 95 79 77 72 63 62 9.02
1 [ ESES| | faf == +HH R
2011 9.75
9 01 89 78 73 69
X 2012 FH 18 ] eS| fif 2= HhE =RH 9.35
L 97 93 87 84 73 73 '
2013 1 ] Vs EHE T 2% E b ) B 10.22
97 9 88 87 77 72 '
% [H 18 [] bz Hh =Nl Taf 2%
2014 99 92 92 88 87 85 1046
== ESES| | 1 ] R +HH
2015 10.46
135 101 88 87 87 83
% vk Hh 1 faf 2= +HEH
2020 1027
100 98 92 83 80 76
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EE ZH +HHK i Vi) T
2021 100 97 97 92 84 83 1101
EH %H aE ZeatEs| ff 2% R
2022 99 99 95 83 81 77 10.38
2004 % {5 ESJE BRF HA W E 3,956,9
67,327,514 49,648,080 48,086,853 39,029,348  35310,150 34,590,945 75
2005 eS| % H i ] HA BEKF  4,057,3
58,751,325 56,956,873 55485905 52,406,747 40,961,867 37,073,390 20
2006 EH EE eS| ZeatEs| H A BMAH 42352
72,864,732 67,459,976 55,155,079 50,479,215 43,211,763 38,779,099 94
2011 o 7 H A 7P 56 ESJE| BEAF  6,651,6
145,012,783 94,179,275 73,139,882 51,802,890 50,321,802 47,645,996 08
2012 H BN 1 ] HA F[H bRy 6,545,8
181,485,349 140,967,227 83,951,060 72,404,196 58,046,328 43,493,716 07
N 2013 [ il ] HA % H Eeilling IRPE  6,484,1
184,362,904 94,771,540 63,808,686 52,803,109 49,600,884 47,027,235 84
2014 T kg ZeatEs| H A % EERIE  6,477,2
217,889,020 99,547,420 77,902,011 59,193,091 54,782,300 51,534,016 78
2015 A kg ESIE| [ HA ELFIEF  6,208,4
203,439,947 103,643,423 79,709,337 63,482,142 58295114 41785140 26
2020 H % H 1 ] EE THHE LERIERS 11,127,
673,109,758 75,873,754  58,243105 46,226,912  44,875226 43,960,557 336
2001 H il ] X e illin) +HHE 15 19,210,
1,350,254,421 70,103,752 69,878,855 69,068,470  62,955435 57,190,594 331
2002 EE EbFpsf EHE| eI +HHE ZeatEy| 92,607,
8,678,606,991 132,652,517 99,055,056 92,314,660 85,714,519 64,762,427 546
2004 PUELF i ] BRI YN i B[ 6,466,4
120,920,115 120,057,000 67,691,011 44,762,794 39,344,372 38,984,183 51
2005 FEYEF e BERF i JIIEN K 6,755,8
136,663,782 130,549,000 60,588,297 45,747,958 36,299,124 32,440,652 20
2006 ZrctEs| PEPEF SN W E JIE N HWAFT  6,696,9
143,405,000 127,297,729 52,801,591  44,125388 43751013 40,086,102 66
2011 ZH PEPEF ZeatEs| aE BFTE WP W 11,023,
134,755,644 131,212,167 130,363,841 117,393,420 110,728,441 85,849,761 417
gocpy  COEELA % e WHEF 11302,
2012 i P
158,039,297 134,656,760 125,043,726 120,259,900 111,364,610 109,248,196
il s ooz PORFIE th %[ PEYEF il ] T2 10,633,
174,319,092 127,317,212 121,304,998 96,922,730 91,612,288 79,134,881 733
2014 WORF T i E K 1 ] VPR faf = 10,485,
249,850,380 146,203,061 114,576,208 83,904,946 72,497,678 69,021,050 769
2015 WRF T H K 1 ] PUPE faf = 10,237,
258,391,137 165,223,733 104,007,411 70,813,241 67,236,859 60,786,643 321
2020 WRF T H 2 faf = VPR EH 16,208,
645,809,227 115212,384 91,774,528 90,789,455 86,734,876 82,391,050 014
2021 WORF T H 2 FaPET faf = EH 25,642,
1,229,518,978 146,263,333 116,532,371 114,253,105 101,902,597 93,206,723 765
202 WORF T B H faf = PUPE EH 90,165,
8,418,314,303 320,786,260 180,641,837 116,747,111 111,654,953 106,217,556 188
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2004 (1S PYHEF fif 4 H ERA ] 0.29
0.66 0.63 0.60 0.60 0.59 0.56
] (g [ i e BORA
2005 0.67 0.66 0.63 0.61 0.60 0.60 0.26
2006 (e PHHEF BAA fif 2= i ENE 0.28
0.66 0.62 0.62 0.60 0.59 0.58
2011 (R1Es eS| ERE i =% THI i 0.27
0.66 0.64 0.64 0.62 0.60 0.60
2012 eS| (g R if 24 i LRI
0.64 0.64 0.62 0.60 0.60 0.60
NS frgEs e i e i Eeling
PG 2013 0.66 0.64 0.63 0.63 0.63 0.61 027
2014 eS| (e R [ BAA 2% 0.28
0.65 0.64 0.64 0.63 0.63 0.62
2015 if % eS| e Hh S BRI
0.74 0.66 0.63 0.63 062 0.61
2020 eS| tES s [ (lE i 2% R
0.66 0.65 0.64 0.63 0.62 0.60
2001 fESEd +HH e H fir =% e 0.8
0.66 0.66 0.65 0.65 0.63 0.62
o029 eS| fESEs [ e % BAFL e
0.66 0.66 0.65 0.63 0.62 0.60

FE 0 B A P SR B 5 AN AT B R I T AR, AN O R OR A AR %
R O R R AN AR I R i 2 T, 2004~2022 4F R RO EEHEA T 3 I K (L
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TART N, B H OO RARS 8 ik O RNy E . RS, o E R0
TR Ty I 28 RN B Hh0 BEAE BT EFH R N FEORFFEEHR A 0T = B KA &, 78 0 B2 ERR 1 2020 AT 2022
FERERREGATT A E, (HHBEAREEARE R LT, Ui E R 5 5 b 0 IR I,
EHACRERZE LR, EE, w2, fr. MEEER AN, REEZAREHIE “RET" XK.

P 0 B R R AN HAAT S P B I M R bR . NBRE O EMERE, EE. P
F. EEL EE. P EEEFKGAA TR O A ST E X Hix s T, U E S
A5y %2 HAB TR 5y B KI5

A A2 S DO 8% R R SO BRI o R AT VPN I — AN EE R AR R TR SR R RS RS
FEH L R bRt A K. FENSREE T, PEL A, EE. E N GRE AT A,
T S [ 50} = PR I T sRARK . AT A T K I R 5080, WOKRIE,  PEBESF 45 [ 5K 19 i i
He2 FEHT, (ERAIENSS ERRema PR . &% B 2 (a i) R FOCBRE 2 BRROR, -5 5 DK #)
e B UM R R E I, AR EE S TIR KR S BIA .

4. EEBTREBEEMERN QAP o1
4.1. QAP IF3ENA

QAP [m] A — i T MR B HE S A T 3%, DT EE A (B AN FERE A R HU 2 18] AR AUE
THEHRSCNE, IFIPAl r2 IR B, HAt R =20 JesRm Bl R A B R 5 AR A0 B R B PO A
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REAH HK, AR —A AR 17 S HAR R F HREAT BEHLHESI (T A2 R B AT 881, AR
AR R AR), IR T E R (R A AR S R BE PR AR R R PR RS TR
HJLTRELER B, wTSRE XA B AR M AR EAC R 2 B SRS, IR R R T olEE T3 2
PSR R B LB . B, K2 — B BRI 2 A < SR AR REALHE - 15 2 A 2k R EGHAT
XL, AR BIRIARSC REUEVE NAELE X IBIE 4L Z X, AR5 EAT T

4.2. HMMEARERSER R

51 FIRE AN R 5 5 R 5 457 R R KSF . HhERRE B BE AR R, AR [ W) 7 5 MU 5 9 4 5
SMERIELL, 5P IR B b . MR M S A 4H 5 50 5 51 JJR A, AR S BOR: L AL 57
R4 WOTE N AR AR R, DI 5 5 B 90%#l4E R 7E I A LA 5 @iHE &l 26 MEZR, Hi
E o A 5 R, Rk, A% T 2004, 2005, 2011, 2012, 2013. 2014. 2015, 2021. 2022 4
26 5 BARFRME I [ 5K R 1 572 55 I 28 9 e 5, LA JRE G R T I 48 A7 08 1T s SR A 22 o [T IR B2 5%
BBz . PR RS 2 5. BRIHARRE., HRXARFR, EFHLCRRER. MR NALE.
LA J DA AR

W (t) = , + B,GDP + f,Dist + ,Colon + 3, Patent + ,Group + ;Rel

R, iR R R PIE K gdp ZHUEFEESL, JFXSHLBEATARMEA AR TR, St 2B e 2 5 P Y L ) o
WA E LR AU, HROCRN R EZ B2 TATER AR E, A1, R0 BREARER
FH 2450 [ i S L M SR ZE A5, bR A0 AR AR I [ R T AN SR X AR R BRREE
R WRAMHL T REFREGTHL, HRNE 1, RZH0; FME5E R AP E AR A E A2 Ext
[7] — PSRRI 2 DI R R AT 2 P [ A A2 50 AR IR, R [ R 2 AR 3K T LA R B30T 2% 2 R ALK 45 2 4k
VAT geit s P 1A 7N R R A s A A [ A DU B 1, S 22 B 0 A RV 1 AR AT Hedfe 28 L CEPII
P3G WTO iy 56 R SR ME . AhS e T Wt N B H ik B SCHE

4.3. QAP &R 4 #r
F Ucinet B F 857 QAP RIARETY, FRKRENL 2 R E0s € v 5000, [FIJHZE a5 3.

Table 3. Rare earth weighted trade network QAP regression results

3. BRI MNEAZ ML QAP ElFLER

2004 2005 2011 2012 2013 2014 2015 2021 2022
GDP 0.044" 0.042 0.045 0.047" 0.068" 0.063" 0.058" 0.058" 0.061"
(0.086)  (0.086)  (0.091) (0.102) (0.112) (0.123) (0.119) (0.113) (0.123)
Dist -0.232" -0.218™" -0.198"" -0.223""  -0.187" < -0.176 " -0.212"" -0.1977" -0.213""
(-0.143) (-0.124) (-0.163)  (-0.169) (-0.119) (-0.152)  (-0.161) (-0.186) (-0.176)
Colon -0.093° -0.091 -0.058" -0.096 -0.069 -0.072 -0.056 -0.072 -0.066
(-0.061) (-0.043) (-0.051)  (-0.063) (-0.078) (-0.069)  (-0.041) (-0.057) (-0.038)
patent 0171 0.2527  0.247™ 0.198" 0.178" 0.189" 0.213" 0.186" 0.196™
(0.123)  (0.145)  (0.167) (0.112) (0.134) (0.151) (0.162) (0.143) (0.125)
Group 0.0277"  0.024™ 0.0257"  0.029™ 0.036™" 0.034™" 0.032™" 033"  0.028""
(0.192)  (0.187)  (0.177) (0.199) (0.221) (0.216) (0.214) (0.201) (0.065)
Rel 0.212"  0.047" 0.126™ 0.098" 0.154™ 0.151™ 0.147" 0.097 0.131™
(0.112)  (0.056)  (0.216) (0.085) (0.138) (0.098) (0.097) (0.067) (0.087)
Cons 0037 —0032  —0.041 -0.038 -0.042 -0.039 -0.043 -0.039 -0.378
(0.000)  (0.000)  (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
R? 0.056 0.051 0.061 0.062 0.068 0.069 0.067 0.063 0.065
(0.048)  (0.043)  (0.051) (0.059) (0.061) (0.062) (0.058) (0.062) (0058)

e e xR RIRAE 1%, 5% 100 1)K F LR FSd oyt
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M2 3 RN, TR JEACT I ZEBE RAES ROl 1 109 1) 5 EARSG, R W20 5F A e e JEE i
EMER, HEAEFER DR, HAEAE, PEBUR TERFEORINTE SR . B e 2 e Ko 4
HIEN 7 198 B E ViR, HARBAE-0.2 Ay, IR 2 22 5 0 M 51 5 P B T A A
VEHIREE % H Z 5 5k R H s v), BRI SGHE T HMR 1K, (E BRI At 57 2 i) =
[ 2 FOE R R o T FIBAR I RAE K F O #IE T 5% LN IS 25 MRS, BB MR R F 20
JSR - 51 5 AR (R N 3R, B M BOE BRI B X 2 (A 2R 5 7 AR S R M AR . THAE RO &
RSN F O 8 A8 B VRS, DR 15 5 A R A K. SBr LG R R AL E
#1190 R E AR, HARBON 03 /iy, UGB R IR 32 M i 52 5y X 25 T A 1) e
FERE, TR DEFFARNE KR R 5 AR SRR G E . SR AR B ZAE KB4 4 #5 il
17 %R PR, Wi AT 5% A R R R A i 52 2 P8 AR I R R 22—, DB ARS8 ok ST 1 [
ERA LR Yala L

5. ZILS5BURB R

AL L AT SIS 5, KA 2004~2022 £F25 B R 1 52 5 Mt 3 AL 28 D5 iR AR I T 42
BB A BRI R AL, JFRE— 2 ] QAP Ttz 7 M A5 2 RIK I E M A R, IR LR 46
W (1) AT LS54 R IR SORE, RAEVE 2 BRI T DA A BE N, (ER 42
8 =23 8 IS S ES ] Sl 1 R w2 N S o O [ e S P 1 o - N e s A B E P woc A B
BIRTE S, ORI R ETHEY . (2) WL BT 5 W2 % AR BT A2, BT 5 R
BONKYEL Wi 2 BT B AR A BRI SR, REREG L0 MBI ik /e T 5%, BARK
SRR EE AN TR, (3) I 5 MAZ T AL L B e, BARSEN T,
FAAE “Bob - 0% 5K, (EE. SEE. PEIE MR, EMZ TP IRARKIRE S, T Er
SN ST ICBAE B WG, T EEARE R, EER2EA “RET” K. (4) SFHARKAMINE R AN
B L S G AFAE R E IR R, G50 R KT 22 53 A A 22 7 IR — € I IR [ 52, i iE ROC &
PR 2RO s 2 57 5 B B O, BB 2 SR S W A 1 B B 7 A — s AR A

FF b, MBI (1) A R AR S R 5 S R 5 5 R4 R s AT B SR A
2, KRNERKR LR HBOE. PEIEV A ERKRM T O E, ZNRARRSI AR, KT
[E PRy s LRSS, Rl HARE, M SO A st SRR, el B 5 H 5 5 AR 3k
RIS ATELM A 8597 B AR S I8 R 55 7 TR Ak G B s L7 P AR B ™ 1)/l (2) A
PRV GF A PR 280 T 248 G [ R Co S R I 5, BRI JE A 177 i SR S AR OR R o AR R BRI A% L, LA
I S s - SRR AR E L IRSE Y F AR, LA/ [ B 7 37 (R AR KU B e, B ORUE “BITAL” I
SEATIVE AR, B PR L S R AR MR, SRR AR A Sh AR e T, DR BRER [ A  BER
OB 22 4. (3) InamI it it i 8L, P Aty sl DR 3 06 A = 59 2 (ot o DAL B P9 A0 57 e AN b A4k 31
DNFER, INSEXTANASIE I8 TRAESE AL WO K e, DA 0 B 5 D) Pk [ S A AR B, O
MR G s, RS Rt X DL s F AN F R S S EI R, LR LS SRR . R
HNA TR, BRI S IL AR, BIRE QU A . (4) AR IR % B L R R e AN R &, HHE
BT E PR R, TP R B KBNS R, BRI IR £ 5 5 AR . 55 TR
Wy IRRR, BRIBCAR S X (R 58 By Tidgy, Al [ R A BR R 1 B2 5 I 2% R gt — 2D 3R

ESUHE
VTG 8 TR SRS LR R L T 600 H XY2023-S044.
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