ISSN 1005 —2763 B ABRE A F 455 F 98 2025 4 9 A
CN 43 -1215/TD MINING R & D, Vol.45,No.9 Sep. 2025

FEBRNREFLXRERELIEREFTRETHEZREER

X%'le'gat %a%\ 12’%\”12F«Iﬁn112,ld\124

(LNZE R RS B 5EH¥p,. WEE kil 014010;
2N SEHRHE RS NS HIR XS S B SCHE Bl 22 T 5T Skt —
FEbAE BAL S B A s G, NS skl 0140105
NS RHERY B LIRS ORKRS SRAAHATHELALEE, AZE 8kl 0140105
LNFEHBHRY B JLF LR ML, NSEH kT 014010)

WE ALZBEHAFE T LA 5 £eH L2 EEE KH6 BT, KA Gompertz B A Fodly A 54 7 %, AR T 2024—2050 4
FTEHEHAENEAETRKE KT TEMBRRAFHTE X RESGAABERZEA L HAE T L 4 XML B4 M.
BETRAG Yk, ERAN . EONBRH AR BOELE R T EPARERLR AR E 2050 FH-REK; M
BMHERANHARREFZNF LA LA T RUEE TP . ML T 2043 542 2039 F RIMAAEFHH. K25 T 2041 £ 5
2031 FEAME AR, EFRZAEA m;g4L+ A Jﬂék:@ﬂ:*1Xﬁéﬁﬁéﬁﬁ%i%%%%%@;@?ﬁmiﬁi%,ilff’«%lléﬁ\%z%fm
EFEFHARTEREA 9% ;MR AFERRTH LT RGOERN T RETRELE, ONMBERAHEFRESANHER
BRBERIRFTAEATALRE . TAAXEBAEH L2 BBEE RGO AT,
XBR:LHAEF L HEL B BT XR BRI T RESHA;FH ML A

hE S5 TDIS XERARIRED : A XEHE:1005-2763(2025)09 -0303 —12

Key Rare Earth Demand and Development Path of New Quality Productive Forces in China’s Electric Vehicle Industry
GAO Fengping"**', CHENG Chaoying"*, ZHAO Yu"*, Aruhan"*, YU Xiao"*"
(1.School of Economics and Management, Inner Mongolia University of
Science & Technology, Baotou, Inner Mongolia 014010, China;

2.Key Research Institute of Humanities and Social Sciences at Universities of Inner Mongolia
Autonomous Region, Research Center of Industrial Informationization and Innovation,

Inner Mongolia University of Science & Technology, Baotou, Inner Mongolia 014010, China;

3.Key Laboratory of Green Extraction & Efficient Utilization of Light Rare-Earth Resources,

Ministry of Education, Inner Mongolia University of Science & Technology, Baotou, Inner Mongolia 014010, China;

4.Yellow River Jiziwan Development Research Institute, Inner Mongolia University of

Science & Technology , Baotou, Inner Mongolia 014010, China)

Abstract: In order to alleviate the imbalance between supply and demand of some key rare earth metals in the electric vehicle
industry, the Gompertz model and the material flow analysis method were used to predict the theoretical demand of electric
vehicles in China from 2024 to 2050.The effects of two paths of motor technology innovation and comprehensive utilization of
resources on the supply and demand of four key rare earth metals (neodymium, dysprosium, praseodymium and terbium) in the
electric vehicle industry were discussed. The results show that under the given scenario of weak motor technology innovation
effect, praseodymium and neodymium are in sufficient supply, while dysprosium and terbium are still in short supply by 2050.

In the semi-derare earthing scenario and the radical scenario where the effect of motor technology innovation is more significant.
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dysprosium will achieve supply and demand balance in 2043 and 2039 respectively, and terbium will achieve sufficient supply in

2041 and 2031 respectively. In the path of comprehensive utilization of resources, recycling has a significant effect on alleviating

the imbalance between supply and demand of rare earths in the long run. and the overall decline in the output of restricted

electric vehicles is 79%. The hybrid vehicle reduces the use of rare earth resources and improves the allocation efficiency. The

two paths of motor technology innovation and comprehensive utilization of resources can effectively alleviate the imbalance

between supply and demand of key rare earth metals by promoting the development of new quality productive forces.

Key words: Electric vehicle industry, Rare earth metal, Supply and demand relationship, Motor technology innovation,

Comprehensive utilization of resources, New quality productive forces

0 5l

TERBR AN E M B AT 5 T AR L R
AN B T P A AR IR A L R R A ] A
REVR M B A FHFR T . AT AR RE IR R G0 245 1 &
JEEZ H AR, 2028 0] B A BE IR FTHR 7 Bk R
HLE Y 42 % DL b 7 H T R B A 2 — =z
AT L F B YR R WU T 2035 4F (5 R 1R R Y
690~8% . FH TN AT A BB R A4 {5 FH AT A i R
I 32 3 S0 3 Al iR B, K 22 B KR T IR E R O as
FHIE 15 BE VR AR LT HL Bl YR 4 R Tz 8 T R AR
SFR1/6 WRRHERC .

T I Bl NE o (= R || KA 200y i S S X
R, S F 2030 AR SC AR IR 04 L2060 4F SRR
I HBRS A B i 29 5 A2 i U R = SR HE
S 75 %0, S HB 10 A8 A R R A K BT BB TR
KEP LB (20212035 4F) ), BEE W
BRE IR T P Y & R I AR R Sk b AR PN R
REVEVR U IR R B A E B8, i B Bh iR 4
HREVR VR 7R Y F2 B A O AR X — R R R G
BEVERE . DR 5 A PN A R R Vs v SR A
Bl BYRE TE JRAS A BE A% 412 2E T 1A B VR
b B & J ek B HE T . 34 RE S O 3 i RE IR Al 1
BgE, e T T RRIR A TR R

F B R 2 7 ol S T O RE TR & UF kR Y B
g% . 2023 AF [ T RE U VR4S VRS B O 949.5 T,
Ho H R R A A 800 JT A 29 5 B B VR VA 4 A
B 84 %0 . TR L AR [ PR AE U (TEA) (2024
AERERHLBNIR R ) 4. 2023 AE 2B F A
BRI 1 400 J7 A, Horporp = H Bl VR R B B L i
B2 609 s LA, R E 2023 4E L EHIR A DA
A 120 T, X R W E SR A R R R
BB RSN 0 R RS EBRTE S TT .

FEL Sl V4R 1 FL St R L AT HL B R A S 4 R
543 o AL E S o B L S A TR R i i > TR
d B AL, LR A AL A B 1 AR o e R

Ui

AR S AT AS SCORE 2R B W b W BIL AP R 00 R R

M A B HLBLR R SR A I R A 2 —
AKHEHR AL AL + & 2.5~ 10 kg, HP gL,
R B A5 R B A IT 3001, i TR b
KB 1) A0 F LB AT AR/ L Zh 30 5 B2 L RE AR AR L %
B R S5 RE n A R TR T SR R R
SRS ). I, B s 4 7l i
R S T A B IR AT SR . SR L AE T 3 AE TR A
P ol NN R ) RV SVl P E 1IN =/ B 7 |
S EBY R R PN B | DO e o 1 N 7
FEVAWT Fp S B 38 00 s - 4 T 1) B AN P Al S o
FAAT Al A s R 2 B L G H RS AN L X 45 T U
T IO P Al ) S e e 1 A it o AR S [
A £ Jas CUSGS) 23 IF 8 dls » o [ s 4 il A Bk
PN 4000 HEZ R EREE — . BEE b3k U X+ 75
SREHE 22 i - A0 07 % I TR W 7™ Y 0 1 S R ) A
H1 T BT IR R A R A B AAS B B BRAG £
Az s AR b o [ DU E R R A RE R
AL 200, PR A B A0 5% 2 [ B 5 2 O 4 4 i R
BT, Sy T AR SR AR L 7 5 [m]
WA AT, 2 254 gl B A A L CIE A = s LD 55 R
SR ER AL O LD BRI K 5 A2 7=, X 3 Rl R
SR BAT T2 BT 508 3L, A RE 2 fifp A - At 17
SRR 7, B SRR A mT S AL SR A R A R

AN L B 4 BE IR HE S L R RS
BT I HR AR ) . BB R AR ) A% UK
By 77 T AL Bl A R R e BIL B 1 R BIL A B 1
SUR NN TR B iR T & NE0 Y-S E i PR o
FL SISl BT A B 8 8 T AR 7 ) AN AURT L R
RS2 i A s 2 B R 4 0 B 5 0 A 34 BB AR R ML
ARABHT I BE A L B i R ok HL B IR Al P A i
P I A ) AL

P A SCTETS IS RE IR A TR A R 5 T R
HLEPRA L R T 5 ST 7 I AR L IR L B
B HLAY K Ji e B 5 AR O i R T o A 0 0 AR AR



BRTF.E PR HAETLARBLEEREFHMAE S HREBRZ]LF XFRE X ,2025,4509). 305

A R G Pl 5 s b OB B IR AR OC &R rh R AR
TR

T T RE IR 22 T 1Y A R Al a2 S B XA ™ H b 5 g
TREETY , MRS W RE IR & U7 S TR T RE IR & TR A
POORIE I BRI A )™ 4 vy R DRAICR a0 it =3 AR
TR REAR B 015 e o LA B AR P 7K Rl F AR 5 06 1)
I A T AL 2 BT Al B R R R T
BERHLIB " AR A A RE IR R 4 R Ak
AR DL » BN I RE DR 22 B A i L AT L 2%
figk L X A A PR A E RS IR L S B0 H AR L ]
PE— A4 Bl v [ S B RE YR A T

i TRV I RE IR 22 BF A R, 5 HE S SC AT 7 Y i
RORI T TR] I 588 A 3 0 AR IR B R 2 I . B A T O
REUR 28 55 10 i AR 1 e R A Wk 3 RE DR A8 P 1Y
VAL L I R A RE R R O I A AR AL R
DRI 78 Sl 30 1T R o L B Pl AU 5 T T fE
R85 Jh JRE AT AT i 110 2 00, B2 0 B TR
AR KR Fa A B SRR 7 7 BRI R D) X
TR T Lok B AL R PERE . B Oy 24
[ R B v W< e o i R 1 < e PR B
ol 2 0 2 1 [a] A JHG X A D) 5 R A B 2
I RO HL SR A AL e RS U 2 X
FL B ARl 3 R WD B T AR — RE R L R R
TREIRA TR R A e . 52 b oy 7 W b B8 R 3l A7
TEBE R FE ) PEAS 2 Y )R, [ A Sh X A ok FL AL
F el 1 25 BE A7 AE W I 22 5

L FE PR AL AR T 25 AT 58 H RO HL3h P4 P
o LR GRS BE AR O T2 X TR R R
AT A A AR A R AL (L T e R KU
R FELDAE G = SR A IO X e 2 A AT A [l i
DR i S 1 I/ VAR TSN EE B
D5 P T [ 42 K B PRI R S RE IR IR R 7
BT HE T A BB 0 B AR G LA AR DR T T
PR A3 7 0 i 55 ) A 5 ot A BB R B A ) E T
KHEF ARG £ BRI H (REACT) B SCHEH AR iy
PER B NAZ BT . HAR G Tolkx) o
L s b B A MR 3k 60 00, DRI HE AR 2235 7l 4
A E T — T, A AR T T
BB TR A L A v [ 58 A A A
TINRAG A BTk 2 7 158 LA S AR A £ Imlic

AC ) AT 5 s e R R AILATS i F B R A Y A
PLre . X 24T 45 T 3 5 50 2 09 Fi b BT IRA

SR T LIPS L RURL 7ol 2 7ol 19 e T X A
B  SR A S FER T — A 2]
L« v R v R X SO E A . s
TSR A 265 P 55 19 52 0 v [ 0T Gy A L
oK VY IV A5 [ 5k 1 AR E A L, A 2022 A G0 ) Y
PEF AR A 75,800, SR . AR I R K 2 48 0T B SR L
AR A R R A ke 7Y T BB FR ) AT e
AR 2 1, X AR B0 T A R A B
Peee o i T T 7 9 R S B A i e =il R B N g e
PGl B i B i JRE e A T T I A e g 4
iz J A R e 1 XU O L o I R R A AR o
JESS AL A LU LB i 5 A £ [T i

255 1 P A X i 5 IR A0 BIF 5T AT AT 3 I RE TR
S S A W A1 WL Bl AR 7 M A R A () B A T e
T A Bk RN R A ME S . R D T X A
GEURAIE TR R A0 1) Jay T 5 4 Sl A A el WL P B A
bR A R ACEOR B AT R A5 0 T Ol AR B¢
T B DSORGB SR AL
ORI IR AE W B P4 7k s 7 R R B
YR . BT R B B0 R YR AR A B R A T

4R AL B A LR R T 1 ST A P 22
St TEANGEBACHR LS AR B AT T A BE 5T
BE BRI e JE 2 Al TR BT S RE X
LU 95 R L Bl A4S 7 S0 A T o B L
S5 b4 J I N g RO s R 8 5 RE T R
AR CRIVHE A AR £ < sl AR AR B AUk IR D
BN K B AR Hh — R — R LA B i D
(1 B0 T o 3 2o A A AR 45 A A - AL PL R AR I
BT /b 60 06 LA B0, AT 9 2 O B A - 43 J 14 et
Fi s b 39 HE A AR - 4 Ja AR B BOR AL 4 -
o P ek DA R R A AR 1 il < R 8 o R AR 7k
i AL P Bl e T AR AR R AL ) 8 A L o
P A B, LI 25 Al B 72 28 4 il 4 i A D L B
PO R AL B AR T AU LR
A O T AT BIFFE4E L AR T SRE S A 4 5k 3 2
HLL S B AR LT A O s 5 K IBR A  — 30 o1
gt SR OGS R 4 R L AR O 2
i) 35 2 1 B R A A DL

FT L AT R IR SRRSO T L Rk AL
H ks B2 Fh AT REPE . — T T, A Y A LB
A HLE iz T 3, (5 S i A £ 5 B e
HLEL B AL MILATY 3 245 B A B 2 e i BE L i
P BE L I W P R TR TR e Ll T R



306 gL B R S5 A

2025,45(9)

# AR RE AR R OR B AL 3 B AKIH A 58 K 9 5
P SO0 i TR LE A LAY
R EAEN iy b EA VR M AR
BL. 45 307 4 R SR s T S UR S 2D O
P Bl & A AN TR A5 AF L R Sk B AR L AL
FORAR T HE 2 52 B Bk — 28 2 B, HLH P BB A K K i
P, bR b ROR LT 57 a2 o e KR
AR BE R TH R i Sh P4 LR NI o A R
WL SR T TE 18 2 DU TR B i AL L 3 iR 4
o U 3 2 DA A R AL B R B A O R AR
BN TT AL BT P 09 X A A T 18 7
4 22 5 53X R SO B R SR A T

B 0 LA A B R R [ M) 55 3R A L 3R
TR REMHAEZEE L, —J5m, i sy
T MKTH DU ok g fa AL 32 DR e A rp e S0 L Bl
A R L AR IR B RE TR R T g ok
i LR A R B8 [T SR Tl i o e P )
JHAEE B B U502 BUE B A6 0K v e 300 P s AR 100 XU
SCRE U A0 o A2 25 BB (8 52 0 5 AT 56 73 R AT 5% YR
PRTT O 5 — 5 T AR SC R B SR Al SR
JRIFE IR IFRW ARG 3 IF ARG 3 iR
HLALAR A0 i 22 2 Al SR 4 ) — 2 XA —
REFEJE F AL REZR A WL B4l A TP A R
RAIRI AR, ot AR B G 5 ) R SRR L X
X P BRSBTSl R R R B
IRER& AT SE PR {EL

LR S AR B 0 A 7 ) e e B R L
BTN Ry B Sl Ty, 3 i RE U 22 B o P AR AR
BN — R — S S S L AR
A Bl H LR AR B AR B R s R B i S IR
FH B R AR ZE £ L S BB IR 255 AT Y B A%
BT . X WA B AR IE ) Bly g O 48 2 R 2l P4 7k
JRA 72 T S T AL R oy S A 4 I Ok A
{19 Jay T« 5 28 52 BRI I BE IR 28 U G 1) DA 36

ST UL EFTA A R SR G S M SRR
FAAEAN IR, R B0 < R RE T8 70 45 & BRI R I 25
R WA D7 T PR R DT e S AR £ B IR AR
RAFEIRIRE . ph e AR SCRT RE AY 21 PR STRRAT - (D LI
BLEAR QT & 1 2t i B i sl 4 5t (O 858
BT ™ T e JE A Al o 5 BB I A 0 e T
et i Bl Pl A L A Y A — D AL
FORBIH AR, Mg Z R 5T B AR 0L M 2
FL AL T 37 B A R o ik ke A 2 A ) Y 7 28 0 S5

HONBREE SR TR AR, RITEVE 1 AR IR 28 T & R 1Y
ST BRI 1 BT AT [ WS TR 5 1R S iR A R
X i R - S e e R L R A S B A

2 HER T EEBERRE

2.1 MRFE

ARSI SR G I X 4, R Gompertz
RS FNY) 503 53 A T3 i AT RS

B R Gompertz B8, i F Y[R 17
WP 25 S FEE 24/, H Gompertz BRI g 12
FH T T [ 5% 5l B PR A AR A 1 T AR SC T
b E 20242050 4F L BIR A T AR 40/ A7
TR P AR R g b, A [ 52 95 4 R e e #
i EHAE Gompertz M2k, H [ 248 5 & e 50 B 3R
B, 77l i e T A A S A e 3k T R Y LA 22 56
WG Gompertz FRBI T ¢+ 4T AFHERA &
0 WD, KO PFRIESE o M B HSFH LU
G5 &R A8 (OECD) B K /1% 4 90 4 i il
L0V, Ron T NI JH AR A B RK T [ 8
{6 [ E {2 400 5. D, 2 ¢ 4 N¥J GDP,

0,=V, X" @D
o, i GDP 3 RARRBEILER 1,

=1 rh[E GDP KRR/

Table 1 China’s GDP growth rate hypothesis %
2024— 2026— 2031— 2036— 2046—
2025 4 2030 4 2035 4 2045 4 2050 4

5 5 5 3.5 3.5

EXDOEHAR T AT ERARHELT,
{65 FH 20 25 W 03 i B T R AT Ar BT . Bl A W IR 43 B
(MFA) FZ R F oAl 25 B0 FlA oK 4 s 19 77 i
A T AR SC B A R R A T L B R
20122050 4F B B N Fi 4= 4 ) B L L B AL Y
TR M H 20122023 4 R 7 S 52, B
2012 ARAE B B . i ot = (2) A1 =X (3) W] 43 ]
15 20 R ok 3fe H ZE - AT 1 DA RCR SR L BRI AT 4
O,=N, Xo, (2)
X, =0, XR, (3
.0, Fam E R E A MR A5 N,
FoR ¢ AR E SN B TG EN TR 6ROk
Hh LN T T A Y s X, RN B SR A ¢ AR
A B e SER SR AR A &L, X, W3 R, R OR
¢ AEHL AR (D Y 4R 3 FH 42 rh i s AR L D)



BRTF.E PR HAETLARBLEEREFHMAE S HREBRZ]LF XFRE X ,2025,4509). 307

BB IR AR 15 a Z )5 o 6 % . 8 it 5L
() A= (5) AT LA 43 A5 0 H 3l 9 2 B 7 oK 1 DL &
KA
I,=X,—X, . +U, (4)
U, =2, Xuy) (5
A I RRBIAE  FR AT SR,/ ¢ FF )
HEMBEIE TR & U, R8T EAE ¢ FIRE
W u FRE R ARAE R B SR A AR ¢ A I HUE K
FOHIRIE R R,
BN EIN S S NI R I D0 7 S s e S N B R TRV B4
PEE 1 TR

AO#EAAN
& B K
w o W

1 FEAOTNE G
Fig.1 China’s population forecast data
R TEAC2023 28R 273 42 R )i i, o
EREHREEE R, W& 2,
F2 HEREBRIHLE

D, HNE ala=1,2.3. O L EEE  F1Y
ok, HitE AL T .

D.,=1,XP, XU, XM, (6)
K. P, RN BT RV B IR E TR
M5 o A &8 B E R UL, B SIAE R i
ML 55 a B FG  4 08 78 ¢ 4F B9 0 5 B (U, <
100%),U,, B IEE KN 100%, H4& 2K 48 75 F —
155 S B PR ] A AR AR s M, R (s = e BIL Y H B
RELE AP ENRE T L e, BAE 2024 4R 2
Hi M, BB BIE 89 %,

H TR R INIRETER L &R P,
LA AR U Bl VR A K W WL AL T B L RS AR T Y
JE G B T S AR A R R A gl EA T AR
BESCHR BRI B A A3 W 4 JE o A L DL
% 3,

®3 BIsBEREHE
Table 3 Strength data of rare earth metals

o) / ‘ETZJ/A %/A w/ GIJEH
(g/%D (g/% (g/%) (g/%D Sk
1 484.90 21.40 109.90 11.80 [19]
2 652.50 148.00 67.10 0.00 [16]
3 360.00 120.00 110.00 15.00 [31]
4 602.00 110.00 162.00 0.00 [32]
5 410.00 35.00 90.00 0.00 [33]
6 333.00 33.75 83.25 15.00 [34]
YifE 473.73 78.03 103.71 13.93

Table 2 China’s automobile electrification rate %
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Fig.2 Service life distribution of electric vehicles
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Table 4 Market share of rare earth

permanent magnet motors
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Fig.3 Prediction of ownership and theoretical

demand for electric vehicles
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