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PANEL DISCUSSION « The New Geography of Rare and Rare-Earth Metals: Technological
Sovereignty, Sustainable Resource Strategies and Global Value Chains of the Sixth
Technological Paradigm » (PD 5)

Date: May 22, 2026

The panel discussion will focus on the transformation of the global rare and rare-earth metals landscape
in the context of technological sovereignty, emerging industrial alliances and the transition to the sixth
technological paradigm. Special attention will be given to the growing role of new market participants,
including Russia, India, Vietnam, Indonesia, countries of Africa and the Middle East, in reshaping global
value chains for critical metals.

The discussion will address the strategic importance of rare, rare-earth and critical metals as the material
foundation for electronics, photonics, robotics, artificial intelligence, quantum technologies, clean
energy, energy storage, electric mobility, advanced magnetic materials and other high-tech sectors.

Participants will discuss the transition from raw-material extraction and export to full-cycle
technological chains, including deep processing, rare-earth separation, production of oxides, metals,
alloys, magnets, phosphors, catalysts and functional materials. The panel will also consider how national
strategies of technological independence can be combined with international cooperation, joint R&D,
talent development, industrial investment and cross-border production partnerships.

A separate focus will be placed on the role of science, universities and research centres in building new
technological consortia, as well as on investment, infrastructure, pilot plants, certification and
government support mechanisms required for launching new industrial projects in the rare-metals sector.

Tems1 1uis1 06cy:xaenust / Discussion Topics

1. HoBas reorpadus mupoBoro | Kak MeHsieTcst kapTa ri00aabHON peKoOMeTaIIbHOM U

peiaka PM u P3M PEaKO3eMENbHON HHIYCTPHH C YYE€TOM yCHIIeHHs ponn Poccnn,
The new geography of the anHI/I, Brernama, nnonesuu, crpan A¢puxu u biamkaero
global rare and rare-earth 0CTOKA.

metals market How the global rare-metals and rare-earth industry is changing

with the growing role of Russia, India, Vietnam, Indonesia,
African countries and the Middle East.

2. PM u P3M kax Ponp penkux, peako3eMenbHbIX U KPUTHYECKUX METaJUIOB B
MaTepuaabHas OCHOBa 6-TO Pa3BUTHH HOBBIX TEXHOJOTHUECKUX MIAT(OPM: SJIEKTPOHUKH,
TEXHOJIOTHYECKOTO YKJIaaa (hOTOHUKH, POOOTOTEXHUKH, UICKYCCTBEHHOTO MHTEIUIEKTA,

KBaHTOBBIX TEXHOJIOTW, YUCTOU DHEPreTUKHU, HAKOIIUTEIIEH
SHEPTHUH, dJIEKTPOMOOUIHLHOCTH, HOBBIX MAarHUTHBIX U
(YHKIMOHATBHBIX MaTEpPHAIIOB.

Critical metals as the material
foundation of the 6"
technological paradigm

The role of critical metals in enabling new technological
platforms: electronics, photonics, robotics, artificial intelligence,
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guantum technologies, clean energy, energy storage, electric
mobility, advanced magnetic and functional materials.

3. Phytomining is increasingly
discussed as a new and
environmentally oriented
approach to the extraction and
recovery of critical metals,
including rare-earth elements,
from low-grade ores,
technogenic deposits, mine

In your view, can phytomining
become a practically
significant direction for RE
metals, especially for countries
with large mineral resources,
mining residues or low-grade
deposits?

tailings and contaminated soils.

duTOMAHUHT CEro/iHs BCE Yallle pacCMaTPUBAETCsI KaK HOBOE
IKOJIOTHYECKU OPUCHTHPOBAHHOE HAMPABICHHE H3BICUCHHSI
KPUTHYECKUX METAJUIOB, BKJIOYAs PEIKO3EMENbHBIC 3JICMEHTBI, U3
Oe/IHBIX Py, TEXHOTCHHBIX OTXO0J0B, XBOCTOB 00OTAIICHHS U
3arps3HEHHBIX IMOYB. MOXKET JIK, Ha Balll B3I, phytomining
CTaTh NPAKTUYECKU 3HAUMMBbIM HarpaBieHueM g P3M?

Kakue Hay4HbIE, TEXHOJOTHYECKUE H SKOHOMHUYECKUE Oapbephl
HE0OXO0IMMO MPEOJI0IETh, YTOOBI ATa TEXHOJIOTHUS TIEpelia OT
IKCIIEPUMEHTATBHON KOHIICTIIIUK K MPOMBIIIICHHOMY WA TIOJTY-
MIPOMBIIIJIEHHOMY IPUMEHEHHIO?

4. Ot chIpbeBOii 0a3bl K
MTOJIHBIM TEXHOJIOTHYCCKHM
HEenoYKam

From mineral resources to
complete technological value
chains

ITepexo/1 HOBBIX CTPaH-yYaCTHUKOB PHIHKA OT A0OBIYHM U 3KCIIOPTA
MUHEPAILHOTO CHIPhsI K TITYOOKOH TiepepaboTke, pa3IeICHIIO
P3M, npou3BOJACTBY OKCHUIOB, METAJJIOB, CINIABOB, MATHUTOB,
JIOMUHO(OPOB, KaTaIN3aTOPOB, MATEPHAJIOB IS DJIEKTPOHUKH U
JHEPIeTUKU.

The transition of emerging market players from mining and raw-
material exports to advanced processing, REE separation,
production of oxides, metals, alloys, magnets, phosphors,
catalysts, and materials for electronics and energy technologies.

5. TexHomornueckmii
CYBEpEHUTET U
MEXTyHApOIHAS] KOOTIEPAIIHS

Technological sovereignty and
international cooperation

Kaxk coBMecTuTh HallMOHATBHBIE CTPATETHH TEXHOJIOTHYECKOMN
HE3aBHCUMOCTH ¢ HEOOXOIUMOCTHIO MEXKIYHAPOTHOTO
MapTHEPCTBa, oOOMeHa KoMreTeHusmMu, coBmecTHbix HUOKP,
MOATOTOBKU KaJPOB U CO3JaHUsl TPAaHCTPAHUYHBIX
MIPON3BOJICTBEHHBIX IIETIOYEK.

How national strategies for technological independence can be
combined with international partnerships, knowledge exchange,
joint R&D, talent development and cross-border industrial value
chains.

6. Ponb HaykH, yHUBEPCUTETOB
1 UCCIIEJIOBATEIbCKUX LIEHTPOB

The role of science,
universities and research
centers

PopMHUpOBaHNE HAYYHO-TEXHOJIOTHUECKUX KOHCOPLIUYMOB MEXKIY
YHUBEPCUTETAMH, UCCIIEA0BATEIbCKUMU HHCTUTYTaMH,
rOCyZapCTBEHHBIMHU CTPYKTYPaMH U IIPOMBIIUICHHBIMU
KOMITaHUSIMU JJIs1 pa3pabOTKH HOBBIX TEXHOJIOTUN nIepepaboTKu,
paszeseHns U NoJay4yeHusl MaTepuaioB Ha ocHoBe PM u P3M.

The formation of scientific and technological consortia involving

universities, research institutes, government bodies and industrial

companies to develop new technologies for processing, separation
and advanced materials based on rare and rare-earth metals.
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7. NaBecTunuy,

UHPPACTPYKTYpa U
MHTyCTPUAIIbHBIE TPOCKTEHI

Investment, infrastructure and

industrial projects HHBCCTUTHH.

Kakue ycnoBus HeoOX0UMBI JUIs 3aITyCKa HOBBIX MPOU3BOCTB:
JOCTYII K CBIPbIO, TEXHOJIOTUYECKHUE MAPTHEPHI, MUJIOTHBIC
YCTaHOBKH, MEPHI TOCYJaPCTBEHHON MOICPKKH, CEPTHUPUKALUS
MPOYKIIMH, IPUBJIEYEHUE YACTHBIX U TOCYJaPCTBEHHBIX

What conditions are required to launch new production facilities:
access to raw materials, technology partners, pilot plants,
government support measures, product certification, and attraction
of private and public investment.

8. HoBble MexTyHapOAHbIE
aJbSIHCBI U PBIHOK OYyIyILEro

New international alliances
and the market of the future

[TepcriekTrBBI (HOPMHUPOBAHKS HOBBIX MTAPTHEPCKUX MOJCIICH
Mexny Poccueit, Uunueii, Beetnamom, MH10HE3MEM M IpyrumMu
CTpaHaMH: OT COBMECTHOW Pa3BEAKH M IMEPEPaOOTKH CHIPHS 110
CO3/IaHUS MTPOU3BOJICTB BEICOKOTEXHOJIOTMYHOM MPOTYKITUH JIJIs
IJ100aJIbHOTO PHIHKA.

Prospects for new partnership models between Russia, India,
Vietnam, Indonesia and other countries: from joint exploration and
processing of mineral resources to the development of high-tech
products for the global market.

MPOMBINUIEHHOCTH BbheTHama, MUHHCTEPCTBO
MIPOMBIIIUIEHHOCTH ¥ TOProBiiM BeeTHama.

JI-p Horm Bu6ucono Byaxm — 3amecrutens | Dr. Yogi Wibisono Budhi — Deputy Minister of
MHUHHCTpa BbICIIero oOpa3oBanus, Hayku u | Higher Education, Science, and Technology —
TEXHOJIOTHH; 3amecTuTenb riaBel ArentctBa | Deputy Head of the Mineral Industry Agency
MUHEpAITbHOM MPOMBIIIJICHHOCTH (BIM) | (BIM) of Indonesia.

Nupone3un.

'k Hryen Hroxk Txawp — 3amecturens | Mr. Nguyen Ngoc Thanh - Deputy Director
TeHEePAIILHOTO JMPEKTOpa ArenrctBa | General of the Vietnam Industry Agency,

Ministry of Industry and Trade of Vietnam

A-p T'mpupxa IManxkap MaxoOus
npodeccop  MPOMBIIUIEHHOW  METaJTypru,
kadenpa METALTYPrUYECKOTO HWHXUHHUPUHTA,
Wuaniickuii Texaonorndeckuit tHCTUTYT (BHU).

Dr. Girija Shankar Mahobia, Professor of
Industrial Metallurgy, Department of
Metallurgical Engineering, Indian Institute of
Technology (BHU)

A-p bancan Pama Caamm CoBer 10
HAayYHbIM M MPOMBIIIEHHBIM HCCIEA0BAHUAM
(Uunus).

Dr. Bansal Rama Swami - Council of Scientific
and Industrial Research (India)

Moxamman JlaHuin — JUPEKTOP MO Pa3BUTHIO
ousneca, TEXMIN, Uuaus

Mohammad Danish -  Chief
Development Officer, TEXMIN

Business

KaambikoB Crtenman HukoJsgaeBuy — BHIle-
npe3unent PAH, akanemuk PAH

Stepan N. Kalmykov — Vice President of the
Russian Academy of Sciences, Academician of
RAS

Marsees Ilérp HropeBud — MOCKOBCKHM
rOCyapCTBCHHBI YHUBEPCUTET

Peter 1. Matveev — Lomonosov Moscow State
University, Faculty of Chemistry.
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HNBanoBckux Koncrantun BacumabeBuu — | Konstantin V. Ivanovskikh — Deputy Director
3amectutenb — ampekropa no  Hayke U | for Research & Innovation, GIREDMET State
unHoBaiaM, AO «'upeamer», 'K «Pocatom» Research & Design Institute of Rare Metal
Industry, ROSATOM




