t &k M3

42 8 2020 8

2020 42 8

Resources Science

1592-1603 Vol.42 No.8 Aug. 2020

SI A E S, ST, PhEn, 55, FORTED X OB R 7 T R I T ST LR [T]. BEIEAR, 2020, 42(8): 1592-1603.
[Dong X S, Huang J B, Zhong M R, et al. A review on the impact of technological progress on critical metal mineral demand[J].
Resources Science, 2020, 42(8): 1592-1603.] DOI: 10.18402/resci.2020.08.13

BARATG X RBEERY & KM R &RIR

FERN RN AR, HeT R

AR At

(1. PEHXFRAFR, KV 410083;2. P K F42 BT RERH LG, Kiv 410083;
3. B ERFIFRAG RN IARAR PO, BEES5230, %
4. PEAMARF(RR)EFEEEE, K,iX430074)

i OEHEAR A H S R EH KRN R B E R T A RZ YA, AT AR e TR R X
WA BT =GR AR LEE BT F s TR FE LM ELA RN A FIEB DL — LT
Lo AIABHARARTELRLEBERRZOIBRETT AGRE, AN MEFREAERABRELEREA,
REF 5 £t B & LT BT 502 57 m A K5 AR SR BT R ) Bde 2 Aokt 5 TR AT E Fodl
PERBUF A S, H RN L R A FE— 45, KRXRETHREFTER T R4EEE T K3 FHRUY
AL, PR — R — XA AR — S AN — XL R AR T A REA— XL,
K e AT R EAR IR R IR B ARG AR E L, B E AR R -2 RT3 7 -4 e
JEAG A P AL, ) A R e R B SR Fe it AL A P e B A, TR R ESH R T R R E KT

SATHELR WA
KR B AR XA AR mdlh) KT
DOI 10.18402/resci.2020.08.13

1 5|5

S I AR 2 [ R S5 6 7 R E R
L RESY, E AT BR b e — TR 5
TEARIE S AR B AR 542 4 R 1 3
R A, — IO, BRI e 7= Rl [
G ME AT TEE AN FA SRR F R B
e 17 e P P £ S e R s 4 R,
SR IF R T 7 A, BEF R T ARBESCIIHE,
FORURETF R T B0l TR S 7 e
R 2 S SO, S 4 B 7 S 5 0 7
VAT A SR T A 4 3 5 R
BT R AT AR AT AR TR 11— 2K 4
TE2 KA R AFRE, KB AR T R+ TR

Y5 B EA:2020-02-17 &7 HEA:2020-08-02

| (R =" &) vt e)s (e s ) FE
oA E BERR A 4 e i [ B L2 N8 T A
ERAVES B B VB PLAER A% [ s LA BITIAE 1Y
KHEE R R B E G, Sk A% FE X S DU AR Tl
iy PP A O T 2 M R R TR Tl Y
SRAE, PR S A0 857 M R R ) O B < SR A7 1Y
e BE AR

AT T 40 45 K R A 1) 1 i B AN T A
BEIRAAT ) SCEE AR BRES T OCHE 4 IR AE O S
[l 285 oy o A JE (R RE R TR AR B B R i
LA, YR R I R IE R Is 1T (A T R
Lo M TR A, R AR A B 5 ) 5 4 T YOG
SRS A B B rh SR , T B S e 5K

BEE£W B WA SR F SRR H (192WB45); E % A SRR 3L £ T 50 H (71633006) ; FEIZE A 2R FH= 2L 40 H (71874207); FI% A

SRl AR FORIH (71991484)

PEEE N T, 20 LT E AN T A, D 0 IR A0 53 . E-mail: codenamedxs@csu.edu.cn
BILIES B, 5 WM IR R B0, 5 ) IR 2T 545 3. E-mail: jbhuang@csu.edu.cn

hitp://www.resci.cn



TN BORPEL R S G B R R TS 25k 1593

2020 8

ANHRE N, 3 I Gl 4 R 1 B e kK B
FEAUT AR, B AT 7™ B SO AN W S, T
EA 2 EARYE [ 50 2% Ml e JR Rl i ol % R T
B RH AR A S BRE IEA RS B, 2y 2y L Tl
A7 RS IR T Xk S B R AT B A 2E R
Hh ] EL A A 2SSO R SRR B B, R T FE BT
ANTFIREE A L A X o A2 2R o A
b T TP AR RS, AR 22 5 v [ e R R
BT R AT B R R S . BT
RCEIRSN N 1SR PR AR B A0, i s
1 % S 75 SR L 4 AR AL, (A S B < S A 7
SREEBLHB AR R DL L = AR AT A%
< o SR L LTI By S v 2
AN EAF ARG o o A R A FE BB PR

i LB ILA-AFE R ORI ES 1 OGS 4 R BT T
SRR AR A FFIRDIBED, JEHIE 21 22 A
K, BEFE BT B S A (1 R B BE IR B AR 5 BUAE
SN RIS 1 38 R A B TR JRE il 5 R 22 o O
G EAPRL, HE TR OG5 G AT K, D)
HAREHMEET . BARITH ISR, BRI 4
Jigi T 3 v 8 TOU A 2 A e R R B — A
FEARUE, T AL SCHE B R AT R OK B T SR SRR
THRBOR RPN A, TR —FF 5T, K4
J& B R IR RERNE T 03B ) PAVIER , T e B8 S 2R Y
DUSE S AN E N, 32 BT, BRI X0 e
G BB R A R R R AR o Y B
— R BB A A A T T BRI BT AR SRR
™ 5 07 A 00 ek I FH 3 e A B, % iz FH
S 14 O B <5 JBR 5 SR AR TR s XUy e
R Rl S5 B AR B SRS, A 52 R B A 155
KR AT RS R BHREICAREA i 7k #X
J1 % BHLAG ) Z M XA O 11 MO 4 s 1 7 5K
AEERE b, B A e v L Bl
OARBREANE W] R A2 TH DL UR I K S R
SR, A 5 o T LAAT B0 S RS IORE L 4 1Y
SR FET I, VR 2 A E N R TR 1
SR IR R BRI O 5T . B IR F e
BB BB LA TR RE A, TRA BT BRI 2D X
SR K018 52 T AL ] S0 o T 75 SR8 R 5%
B SR

UTARSR  FTEOAR SEARE BT L B AN S A
PR e JR T O B < S A7 e R AR MRS e 7
A0 JHE 9 B AR BE AP X0 S B G 7T SR B i LA 7 /8
BRI T HOR ISR U1 A7 A FEHESE , X S
SR AR B AR A M ARG BT 7 B
L i) RS (SO0 9 e B R SR B 5 07 % R B
L4 e B B SN, 1T ELX 2 AR 240 i
SRR RO G A MU A4S 2 30
A, TR K e B A S RS A
AR H bn A2 5 e o K e B A B R B
Pl , 18 SC R GERL I N SR ST ot g, 2% 1
T BRI X S G S 7 7 SR AR AL i —
AR RO L T ORI AP 1 5 B 46 i 75 K T 0 47
FEE R TT R AT HEZR , b et rp [ A A 56
B TR AR M SR L B AN S UE ST 4
2 RHARAESHXBERY FERHIE
M A1 71

SR A O A P 2 T MR T EOR
Je R BLEEAT B IR, FAR B AN Wit AR o
I >R S X H™ A S (H P A LB A
200 WAL SRR AL AE R I B AR e
SRR IR BRI, HdR e TGRSR
AT R IR, PR PR B B S BB U T8 o A R A8
O 384 010 SR < R T IRt ol | 4 g [T AR S
KA IR RISt E o A TR A B T
AR IR, — OGP BT 2030 AR 0T SR 5
IRVl AL R 1PN B 85 =g FE 5 % NN T )
A Bl 2 8 e T 3 AR R 28 B G IR 25 4 e
BT ] $2 4 2y il AR IV 5K B < R O T 9 7oK
TG PR AT ACRE T4 A2 52 i — WO B 4
GEIRTT R o PR AL A DCRIAE T, 4R s 1 £
AR RS S R (AR A AE ELAE R 100 7 5K o 14
PR DR O e <3 s 75 5K B AT L5 W) SA [ 4%
SR, HSZ WAL B S 2R M2 2 T SC 24T
XX —J7 AT PR i

X7 BRI SR AR ST UG T 07 7 B I T 2k
PEALA FHEEE", Hartwick 45 7E LR b iE 1740
JE  HLGRIESE T AT BT IR B A RO A AR
PS5 8777 BT R B2 M R R 5T 5 D P Ahye

http://www.resci.cn



1594

Y S TER . A BT 22 R T s B 0
LER O3 ik (SDA) ™2 8B ik (IDA) = Az j™
RS J7 15 (PDA) S5H AR /1 (SPD) A
TR BRE P AR T HOR L R AT B
IRF ORI E E N ZR X —4518 . MRS R 17 oK
AL R B AT RN A, A OOR 2
DRGSR B B Tl st , T F AR HE AP X A
BB TR, AN BEATHE TP A 25 A
PP SR AR AL R AR LA R T [ e e SR A
HA P EF @R R, BRI 32 Bl i 4 R
O FH] Sl AR AR B 267 2R 0 A ] S Bt < s 7 oK
FEAEANR B RENE, — 7 T, BRI K A 5E T
SR B0 ik, (2 LR AT BT 9% U, IR
i 2 e S B < e ol PR, R AR Bl o B2, 5 vy
R il T8 G, RO IR 5 OC i 2 R
Ko T3 —T7 1, BORPE AT DL i ok O B 4 Y
UEARIAA AR, 8O S W S SRR T
o FH S < PO R A B A R AR i e RS T o, e
HA R B

LRI, BOR AR S b 4 J 75 R 1 1% 5
(IR S SRR U I Pt 2ee) o Y AN | e o Ve
IR ARAE RO (1) o

42

2.1 KR

TR A BROR AT | [ B g Bl a AL R OG 242
TrRBE IR (IR PR e BT R A E R PR
H ] 28 T L0 i e O R R, T A A
— N [ R DX 28 TR K 1 3 B R A
THRA F5 8 A A R A H R K
I AR T BT A Py SR (19 42 B A 7 AR 1 4
i, BVHOR A S 2 B B IR B 7 i
RIVKESG e ORBHBERN I A AR AT
BRE Tl HIGE R I e T R e MR P B S
BRETRIR A ST A QB RO, DIBOR AP A0
K

KPR SRR GRTOR . Bk,
ZB TR VR T T ORI 2 7 B rp 2519 i, o i
R ALTiOE e NEIPSEE (20 PSS 2/l i I
b 5% i i AR 18 A JR , L 3 K B BB RXL T K L A
AR B RE IR A I T B A B S ML 2 TR T
it R T B B B A G B B Jm TR AR R
e, B2 Br R BEAS S RS BR HE S HOR
PP 5 AP KA EAR IR R, RIEE
BT BRI W S BRORE 15 2 S
Ko HR, BFFHR B B L A I 22 T 2 F

L
L
frem s e % |
A g | SOORK P
S |
| B ;
ey — |
! Rl T, | R
R g
|| kg :
lom |
:; * ;
§ |

Bl FEAHSHXBERY R KRHOZMEBEZE

Figure 1 Pathway of technological progress affecting critical metal mineral demand
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A review on the impact of technological progress on critical
metal mineral demand
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Abstract: The emerging technologies, materials, and industries have a profound and increasing
impact on the amount and structure of demand of critical metals. Understanding how technological
progress affects the demand for critical metals and minerals is of certain practical significance for
the high-quality economic transformation, the low-carbon energy transformation, and the critical
minerals security in China. This paper conducted a systematic review of the literature on the
relationship between technological progress and critical metal demand, and finds that: As resource
security has become an important national demand issue, technological progress and critical metal
demand prediction have gradually become a hot spot. However, there are few quantitative studies
and lack of systematization in existing literature. And the accuracy of demand forecasting results
needs to be further improved due to difficulties in measuring technological progress and data
acquisition. In this paper, three micro- influencing mechanisms of technological progress on the
demand for critical metals were applied: technological progress—economic growth, industrial
structure and substitution and recycle—metal minerals, providing an overall analytical framework
for subsequent studies. The focus of follow-up research in this field was proposed, that is, focusing
on the coupling problem of low- carbon technology—critical metals and strategic emerging
industries—critical metals, solving the measurement problem of technological progress in
theoretical and econometric model, and promoting the construction of analytical frameworks for
critical metal demand forecasting as technological revolution continues in the new era.

Key words: technological progress; critical metal; mechanism of effect; demand forecasting
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