UNINOMIC REVIEW
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1. A& 399 223 giFet giogA |39 el

A2 A FAC 22T AP 2oz 22d 2390 Fotgo] Yzt
WA A otuo] fdo] AN £ o2 Wt AFL ojuxiet A
2220 olojEEs} U ke FrhRA, ol2d BIY 2PrIt 2 It AU
Hol 9oz AAW),
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ok, ol2ldt L& &0 0F £ 25, 93t AP 5L A0 oA A
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mEol A U b Awo] WarAolch uF AILEAZ(USGS)e] 20259 119 6
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40(3), 167-197.
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SHAFEOA AR AFY XA A= =ordey, §35] YAn
R, F=2 ddG=E BAE AYH FUE oplt 274

ATt F=2 viE & A JJEFRO 95% o2 X2-AFH TIE ZFA
At S22 AF SSAIEY 70%, 29 40% o3 XY-2RH VIE BT
oA ittt YA FAl= A2F 71ELG 2548 7IE0A 2 AolE HAT QA=
Hrlot= Rl2|dez A YA A9 oF 45% 5 AtR|st= F|of AYAA|olX|T, Q=
Ao} 7]4S0°] ARt H52 10%0] S4sith. $=2 XA 7|&o25 30%0]
zatsialat, QEyXop U AA] RHke] fiREe A9stn glon], A A Uz
A9 65%E AfH 7IEL 2 AX|RIT. o] A4t 1E(Tsingshan Group)#t 74
9% UA(iangsu Delong Nickel) 2 29| thal 71950] A=uxlote] ek
o](Weda Bay)?} T z<a] AtAohX|(Morowali Industrial Park) & of2] AFATHX|o]
A #d2 st 7] "ot IAYE FAE X2t £F5E RN [ARE
2 wolu], F3o] Qo] 430] 3 o4 ATt oMY A2l £23W BEOIA
g0 B3P0 wet AT IV AR A AND Ak B
2 714, ASFold, MEY, o WL HA Mulo] Frhst JFL Ul & QUCHIEA,

2025).
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@Q@ éé\ \\\ ‘& 5’ Y a‘g}\ ;
& o e°‘*‘ & Fet cfzp F o~x°‘ " ndenesta
<33 1> 0 WUGEQ /P8 A A=Y A5 12(20249 71F)
REEs = 3|E& YA S(Rare Earth Elements)
DRC = Z191# 332 (Democratic Republic of the Congo)
458 (Ownership)2 714 2AH9] ¢Jx| g 7|1Ee2 &
* At& : IEA (2025). Global Critical Minerals Outlook 2025, p.28.

ol2lgt ulZolA P R MR WHA
st7] 918t x2lg wAstsb k. 20234 29 A
QA F20] 3t JEES Fo|7] gisl WUAIY T2 FF £ AT A
TS ARAY S TRSACHAAFTAAYL, 2023). AN AHLo|A Tejrt B

detete S® obf 49 A FF 8o

2024.06.27.). Q93] Atsto] @At ZE-MulA, @UIHAAE, QUS S 3
7 RoF AELIAE Fol WRA AN FETAL. S8 Tt JEES B
Ty goz A olAe EL-MUAS ARy BS-AuA'2 Y Hest

T ICHAARA TS, 2024.06.27.). E3F, 202491 99 FFLrEYLAol FIYe
Qel713'e dxlstel 3% st B B2 =9 2L 33

ua X
& AH A Y 29, 33T WIS AT R85 S AU AHETLE

3) 2l&, UA, ILE, P, 54, SIERGS: (I+4AH4) Heds, d2azzg, By / (FH=A] Aot
Kﬂ) k“_ﬂ‘ %_]-L_)
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olajst A=A sl oloe BPstn TIY 5B At Y zAvoz:
A7t Qomz, 21X Yol Wasolate QAo SAE Yt AME T Aw
o AMZAYYL(PEF), AMAE AYYAZAU(FORGE, F2URIEA
(MSP)e] 3A4IA) S thx} @ao] Holsto] MUZE0] 23Y rhwiste AL 9
on], AR ojst 52 3 e oW Mtea ¥AL Zsstn Yok ol
A AR Ao 22Y 223 gt wo] AYEE steY, B 2L E3] 5
golrlo} Ao FAloR o] AAWE BIY st L olHA @
=] O

S
SAstIAL @k FYotAlot: BRE AlUn FAR YRS

2. FYotAlor WYL A 7]
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o ojulg Atk FYotAlotlA SlERO tiE T AL Fskr] Y8l vl
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€ 8770, 71271228 750, EpRl7|A% 607), S2IUAT 2hE mestl &
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ARl FolA g} oA Wi, FYotAote] FE uiggel AZE + A+ F8a
Ad FFe AW U Jle el Zed we AYe 35 4 9o
.Vakulchuk-I.Overland, 2021).

Fdobilol k5 MBS FA YT HYs| stk FYotrlor 2rhE

8.7%, &¢20|g2 58%, 129 5.3%, ILEQS] 53%, Z=2]Utlo] 52% 5 o8
A

13329 AA miFgZolA et vlSS AAStL Aot ol2fe AtdS2 HgT o

it 33 EUIoA R wjgl2] X7F A|A”| o|27|7HX] FHLAT B 7=
of Aot} E3H, FYoAof Z7tE2 oju] W2 MATZNN AA FH 204
MAFo] 435 9tHR.Vakulchuk-1.Overland, 2021).

o

g =7hE=2 HY, FXts A2 33 EYo AREHE= 389 AA Y gD
= H{5t o, NjA 29 Ait=oltt. o] uto] ufgE2 of 29 33T Eo=
FRAEY, ol A AMA thFF 59 7AW &9 oF 40% iR IS AR Al
A 59 oA whiFgZa} Al FA uFFolA AMA 8AUE AHX|sta lenf, 2, 7}
L&, H3Ao|E &Rl mFFoM = MA A 207=0] &t 2§ 22 4R
BE2 oA S5 AR ddken, W2 A2 Hojgrt oAs] £H A|E ZAL
of 719tsi Qlo] =Xl X|F7H7t B sttt FAts AT BAF2 10714 F=
A BAZ 71E(ZE 29, 7I=F 29, A2ls 69, ofd 69, & 7H, & 79, g
791, H3Alo|E 89, EFF 8%, T 9%) AA 100 Fo ABAF A4t

(R.Vakulchuk-I.Overland, 2021).
SZH|7| 282 AA 11949] A" 9] fgFS BRste len, 2, SHH,
=g, 2§ & U2 M=ol AP ZAE 7R Aot SZH|7|AH

F2o| A PPN B2F 8¢, 28 119, Ay 12w &
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e 2ol thel FolA B 259 AWSH AR R Yok BRI

H(d 149, o 219, €FulE 339 &), tA A2 AROIXT J|2I| AN



309l 72l 479) oA A= FEolN Y AMLL JlSstn Ao
(R.Vakulchuk-‘I.Overland, 2021). &3}, 7|27|AAE1} EMX| 7| AR

AP Aol EaARQl e e E Rz FA ¢ A4 JIti0.Akromov,
2025). Tebd, Folo} At FRECH WA o e

23 g
32 g% AUFL TINA 2B 4 Ut AFL 231 Aoty T 2 Yot

<& 1> Fgorot Z7HE HEFE U WEHE) R A i iyl ul5(%)

o ZYoAlor
Fotxlote]
A= IR ARE  F|27|AAEE EAF|AEE QRHF|AE R A g
= n
B © o] HE(%)
W
681,342,741 48,816 270,000,000 173,000 951,564,557 38.6
(Manganese)
3g
(34 2 3B)
[Chromium 230,000,000 390,000 0 0 230,390,000 30.1
(ore and
concentrate)]
3 (Lead) 15,473,215 41,000 10,000,000 413,000 25,927,215 20
o} (Zinc) 31,436,736 24,000 10,000,000 4,549,000 46,009,736 12.6
EJ% 45,608,070 0 0 350,000,000 395,608,070 8.7
(Titanium)
YF0)E/E3
Alo|E
] 309,885,594 42,101,000  1,000,000,000 12,700 1,351,999,294 58
(Aluminum/ba
uxite)
7] (Copper) 38,582,964 640,000 150,000 741,200 40,114,164 53
FYE (Cobalt) 208,121 373 0 645 20,9139 53
gejug
713,827 2,523 0 139,000 855,350 52
(Molybdenum)
23
19,885,503,100 549,000 500,000,000 22,000,000 20,408,052,100 4.8
(Iron ore)
U7 (Nickel) 118,000 0 0 3,700 121,700 1.2
o
(Z=T=8 o)) 48,153 672 60,000 37,700 146,525 1.2
[Silver (kg)]
ZA (Tin) 192,375 186,761 45,000 9,500 433,636 0.9
2]& (Lithium) 50,000 13,923 0 8,334 72,257 0.4
£
488,400 272,215 0 7,600,000 8,360,615 0.3
(Graphite)
A2
. 5,090,000 0 0 12,000 5,102,000 0.01
(Silicon)
g25
0 1,524.5 0 1,098 2,622.5 0.01

(Tellurium)




UNINOMIC REVIEW 9

A (BAIE)

[Selenium - 2.7 - - 2.7 a
(refined)]
b=
F = 85,233 353.6 - - 85,586.6 a
(Cadmium)
72 (Gallium) - - - - - a
20g
AA=oks 4,372 - - 180 4,552 a
(Germanium)
9lE (Indium) - 2,617 - - 2,617 a

a. o] =74 sl 2ol izt HlolE7t =& Qlof, AA mgHF v|FS AT &+ 3.
* AI& : R.Vakulchuk-1.Overland (2021). Central Asia is a missing link in analyses of critical
materials for the global clean energy transition, One Earth, Volume 4, Issue 12, 1678-1692.

A A QAR MNTE Fu APe Uad A J18® opat A o 7
Ae A oo o8] FAEL ek APe] FYopiopzo] Mgt TEAOoR
F3 A Aol i3t Hobge Fol: o] W Holck. FZL AA Al 60%
o} 7+g S2o] 85% olabe

Exst 9o}, 229 T2l utrfst gk sPA}
Sl 9tk F2T A 7 AR 1g0] AW, EUS 0]Ze YRR chas

= 27} gtuol WA 942 ¥u 9lon], 53 vlo|o] Agute] LAY A
2% 5AE B8T U 1 "wayol g3 AN
olo] Wt SUATEV)L Rts2gT Qxvy|At NS FYA TGEUY

g
+ gl

n>‘ |

1%

of ¥ FZAMOUYE AAstel, 54 U HxL AY Smo] Rt PR
23 gusty st Yok EUY 22 Aol Egol(Global Gateway) Akt a4l

YA (Critical Raw Materials Act)2 ZYolX|otE F=1} 2A|of=HEQ] TfH
glo] A Zzozg ZFxSith o= E3F Ch+1 HALE )3KCritical Minerals
Dialogue)& £4WAI7 FYotilot 27k5uel chat @2le 3352 9100, ol o
=o] o] XS ZF2H FIY S35t E= RS HoFTHO.Akromov, 2025).
ot 7] FLSmidthi= ERX|Z7|AEHS] W RX9F FliZAE AZste] 22 S8
£ FXI5t1. YrHA.Meirkhanova, 2025).
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10 WA
A A BAZ A glen], AEIIE n]l2XedE e A= Yo o
A Aoz Zajich Tl2slAAtte ANBE AZS AT olda
lsti Qer, ol= B 59 Mgk sl AAels] ozl Jojirk olet &
ALSHAl, EtAI7| 282 |, otd, el & Wit tigRE &85t7] Hdl A" ==
o] AL 7¥ststal YrHN.Mukhamediya-D.Ubaidolla, 2025).

N9 2HSE MALE 507 S7He0] wjet EYoiKlor FRES xpRe] MY

g Ao FHIFo=z FojAl7|n ot 20241 RAND At HIAE A A3

e}

ySPAl
s
ARSI FYotAlol 5742 AGdolA W2 AHut A A LS AAY RS
A1t 58], FRts AR of Ao MAFo ML gFLolatwA 1 A

2R odshe 7hx st HF. Villalobos et al., 2024).

Fixts Astol= H4 15719 AR Ses WAL Qon, XaRtY FAlE &

g 46x @eo] olg 4 Utk WIS FRIEATO] FX A A AA of
+ 3= ZAYE FAAjEo] Qicky 8y QItHP.Jlorunos, 2025).

A AEstolat FtsAR Aol AEl 2Y 2199 Do 2o m(Termman
Mypues)ol waw, 2022W%E 127] 7oolA 8]424 ¥ SER TR =St
AP glo], 7t pojo] Muto] AL L 9t} ol Sof, ofEH]-Zuh2 =(Awr
106e-Keapu) 192 &, HE§, &0 S5t} U2 FH Z(Mupomo6osp) T+
2 84 @72 Kol Wrt. BEA 2% (Bpycwos) 7L O|EET olEE Y4t
BaLAsH A= AT £, FEH(Axbynax), 5 (Kenkyayk), 0| E]Z(Kyn
pekTukosp), 2xfulof AWK Pxasaa Comka), Y 7}0|(Bokain), F4]|2.0](Kyneomn),
S 23 A(Xoproc), &2E}(Uynakray), ZAENALE (Kenmbremmart) F9oA T 7}X]
AL A4 So] QL YJHH. Apobubi, 2025).

FHAts 28] 2lF mjgF2 79 560080 Foich 27t AMY BEoE= SIS
A%t Aol 67) HA WA shtol 913 wpgR|(RERMARC HAARL)L

d

ZdEo] Ao BEE & UF 2UFE HUE, 88§ 2§ 5 UE & E42 iR
Ao ofst A28 3|23 Aslo|ct. w3t FIAISAEN= F O] 1009 Eo] Zot=

2aludat 29 8,00082] Lol oy uhgao] it Mzstxziat Fhakzict A do)A
= AACA 7hg ug 24 3 shidl QABo] Ap2E L JchH.Ipobusr, 2025).
ABARRe Flepzith SolN R SEE 24 tgAs wAWA HH 9

AR ool AAR ME Zxpt @ 7hsAol AR 202549 49 FHREB AR A
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EFAMAIE|(LenTpreoncbemka)ys 2022~2024'd =7} A2 €A 2 T500] Ajto g
JleRith Zo] FolAElE FololH PAb AL 1WA F. & o 1009 £ F2
o 3Ef F4 xidol Y og §F xS APt WEPch 53], ‘o2
='(Irgiz)?t "= 2'(Dos 2)2t= & 709 §% #9o] ALY, o272 XY
o ofu] UpR A Aut of 803t £ BEF FHo| ExfsH: Ho2 LrehttM
MHUCTEPCTBO IIPOMBIIIJIEHHOCT M crpouTeriberBa PK, 02 ampena 2025). E

Ax}, At FtRps A
(ana Kazakhstan, M2 7PtsAgolat ouyoz Jgg FuAF o5 Ao
2 Z7t2 =AstEL) o] gL FolAE 79 MRS IS, IBH AZo2
FHF0| oA Ao= Uehdth At} StEAH A9 HER 24 AU 2

o] 300m7}Hx] o 2,000% E ooz AW, PF AFS EF o 700g 27|

g ARsAtse ANE Atze gA doleE F¥ B3

CHMuHuCTEPCTBO IpOMbINIIIEHHOCTH U cTpouTeribeTBa PK, 02 arpernis 2025).
JHpEAEre] AYAMRLE oo s” SEF RSt 9U x|do] vtz 7
ZEct, JtsATe SES Ui PN AAE A5 Auiysin dg
AER 34 MUL WA WHAZL 4 9L o2ty WA o ol AAxY
2 Zeln ofrigt SR Wesitt S d
Al FHtEARre SRR 249 AF 71E J1&ol BEd S1Y HEUd oEsn 9
o YR WARELS YA 0, PAY, ¥, AU EAAET FAT JAE
uksl ub QItKP.Jlorunos, 2025). 71Xl AE AU 2024~2028ES oz sl4
24 9 SES A4 WA AL ALYt 202819718 o Hopol T TALS 40%
ghtjjsty MAgS 3A 52 A= o|t(H.dpobusr, 2025).

20244 SAW|7|AS FRE M2 WE KSHAHEY(On Subsoile AW,

e

o
g5y JERH F8 £ AT AR m2AES SAShE AAE Yt 2L
., AR QUY FAAADAAMMC)Y ABNZH LxH7|IAH J|2IFHTA
(UzTMK)Z Pt UzTMK: AZ713-49 A4S oflgat o4 58 82 ¥

re
L

Ae 24E M2 a3 Az 1522, 7 A g2t =& Y A2

st, AR A=A RE F o2 HiE FE o 22 LRI/PA AF B4

7HR] RAA] 7HRAME S AEAoR o2y ot UzTMKE: ZA| EARISS tjare
dl

qywe S 2 I} 2 gusty glov), 5o meAEd:

(o)
U

S

ol

n2AES A4

|o

22a]Z(Nurlikon) 4At9] 2]& 7jo] Z3St=ICHB.Zakirov, 2025).
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2025\0] 9 xu|7| A8 Tt 287) Yao] A 767) AAYE medES
Wshy] 91t 3uU3F 269 F2 Fmo| Frp 2P ARG o T2 T
& AZL dol WA - 7HR - W32 - YAEOE oloAk AL BRI

7R 3ttH(B.Zakirov, 2025).

QZH|7| A2 w2A A Z2ojo]2 RSt glon, Fa-Fejudl-A g2
B7IEE 3 ER S 30%F o9 FES Hiot Aot o] yate] &eld e o

2 AA 119901y, 23t F2jud jggFL FIRES AR o]o] FJoprjotoA &
HA R FEo] TR AL S BoE. SxH|7|AR FEE 342 IFES ALY
1 BRI A] Hgho] HLAQl Mt Afdog EFSEL glon, AHREITE X
71X7HIngichka)oll= ©A”l A= EXgct. 20229 7|&E, =H]|7|A80] B4t
St 2371 €A F 67071 EUC| <Jafl AMFER EREQUCE dX 71719 WG
= WA ERlEo] AW, MHAR MIFEHE X2 16710 Edsioi(B.Zakirov,
2025).

7|27 AAELS 20229 W wES '2023-20359 F|27|A 25}2o] XA U A

12
2

-

0:

g WA g o] ot F2o AZ L MR 7199 LHE £Rstn ok o] )Y
o 2 SE: AW L FY RollA PR EA AL £YSL, BN
d FT 712, Ful R AN EQstel, BB WAL Wk AR A2 L k3o A
2 FYNA DB AE RAL S FA AFIA F12r)axHe AP
Zetote olck o] Ade AW L FY oz

wobg 7t A 4B 5o 59
A% JB5E LS S5 e AAL Pt NS BolFCHARA,
2024).
202549 129 19 AN B MINEX 2Hilo} AWALAA 7|27 228 7}
AR )71 225
A2 ANBE BE
NFE BB SHRNE 1 RLsP] 9% AASA B2 PAL AuAUt 1
229 20, T A, A AFES J1F0E 2109 £ BB HARGL

W 24 A, 7)2r]Axse ) 94 meAE, 57l 3% U], 16719

o
R

4) o] 7 29] AEL t}29] YAlo]EE 1 vl MuHMCTEPCTBO MPUPOIHBIX PECYPCOB, DKOJIOTH
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Abstract

Mitigating South Korea's Critical Minerals Supply Chain Risks
and Strategies for External Economic Cooperation: Focus on

Collaboration with Central Asia

Byun, Hyunsub

This study explores strategies for strengthening South Korea's economic
security through the stable procurement of critical minerals amid growing global
uncertainty and intensifying geopolitical conflicts. As a nation highly dependent
on external sources for energy and critical minerals, South Korea faces
significant economic security vulnerabilities, particularly due to its supply chain
concentration in China. Against this backdrop, this paper focuses on Central Asia
as a strategic partner for diversifying South Korea's critical minerals supply chain

and proposes collaborative approaches.

The research is structured around three main components. First, it analyzes the
strategic value of Central Asian critical minerals. Central Asia holds 38.6% of
global manganese reserves, 30.1% of chromium, and 20% of lead, among other
critical minerals. Notably, Kazakhstan, Uzbekistan, Kyrgyzstan, and Tajikistan are
emerging as major suppliers of minerals essential for advanced industries,
including lithium, antimony, and rare earth elements. Second, the study examines
the development and policy trends of critical minerals in each Central Asian
country. National governments have prioritized critical minerals development,
actively pursuing foreign investment and industrial modernization through strategic
partnerships with Western countries, including the EU and the United States.
Third, the paper presents collaboration strategies with Central Asia for mitigating
South Korea's supply chain risks. Key strategies include leveraging summit
diplomacy,  establishing  government-to-government  cooperation  channels,

public-private joint investments, and expanding development cooperation and
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people-to-people exchanges.

Building on over 30 years of accumulated Korea-Central Asia cooperation
achievements, this study emphasizes that strategic collaboration in critical
minerals can generate mutually beneficial outcomes for both sides. However,
systematic approaches are necessary to address challenges such as institutional
and political risks in Central Asian countries, intensifying international
competition, and infrastructure deficiencies. In conclusion, Central Asia holds
strategic value as a key partner for diversifying the China-centered supply chain
structure and strengthening South Korea's economic security. Realizing this
potential requires the government's long-term vision combined with active private

sector participation.

Keywords: Critical Minerals, Supply Chain, Economic Security, Central Asia,

Economic Cooperation



