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Goal and Scope

Demand-supply analysis of Critical Elements
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Scope explanation

Critical Key Elements in Korea (2015)

Electric and
Electronic




Factor explanation C“'

Demand of Critical Elements in main
stream industry of Korea

Universal rule of criticality = (Rarity + Distribution) x (Demand + Rate of popularity)

® T2 8% SE(MGR: Market Growth Rate)
ST+1 _ ST
St

St : Total market sales (gross turnover) of T+1 period (current)
St : Total market sales (gross turnover) of T period (past-just before)

2 A Z ™ 7 2(RMS: Relative Market Share)

MGR =

[
MS,

MS,; : Market share of Korea (i)
MS. : Market share of competitor (c)

RMS =

* CEs consumption amounts decided by material flow of each industry group
* Stockpile amount of each CE decided by stockpile period (days) of element x MGR of industry group



Aggregation

BCG matrix (Boston Consulting Group Matrix)
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Most of major rare metal related industries

are requested to jump from questionable

area to highly spotted area
* KITECH-KORES report (2012)



P

Aggregation

Demand-supply analysis of Criticality

Cost/
Price instability

Stability and instability model

St - Analyze cycle frequency
ablllty : :
Max. stock - Estimate impact of cycle on the economy

Instablllty o
\/ Mm it
Stock

Stock piles/
Supply risk

<«— 1 cycle: ~5 years —>:
Incre ' Generalization of
= Benjamin Graham theory

- Degradation is driving force to rise up desire
- Rising up is driving force to degrade desire

Urgency/
Degree of requirement
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Unique features

Parameters of Criticality of Elements
Parameters set up by GE/McKinsey model

Industial demand (¥ axis) | WeIght value (A). | Degree of requirement

Market volume (RMS) 0.1
Demand growth rate (MGR) 0.3

Price inflation

(Price instability) 2
Capital intensity 0.1
Resources bias intensity 0.1

National strategy (X axis) w;'g::yvﬁ;‘;i?; Efg]ree of strategy (C)

Rarity (depletion factor) 0.2
Cost 0.1
Technical difficulty 0.3
Social and political factors 0.1
Supply risk 0.3
* Criticality of each CEs : X=3% (AxB), Y=3 (AxC)
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.
Results and implications rtC :

Attractiveness of Industry —Business Capability Matrix

Category

National

Strategy (X)

Needs of
industry (Y)

Industry
Attractiveness

instability

Description

Scarcity(depletion factor), cost, technical
difficulty, social and political factors, supply

resources

Market size, demand growth, price inflation,
capital-intensity, concentration bias of

Maximize
investment

Strong
investment

Maintenance

strategy

Weaknessés
complement;,
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Segmentation
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Business
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Minimize
investment

Business skills
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Business
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National strategy

Selecting six kinds of critical elements by national &
industrial common demand =

(Market share x Demand growth rate) + (Industrials
demand x National strategy)

KITECH-KORES report (2012)



Results and implications rtC‘

Industrial demand

* Stockpile period (SPP) of each CEs: SPP = Ave. (

Stockpile of Critical Elements

National strategy
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Limitations

Analysis of technical bottleneck of Critical Elements

Material
flow

Raw
material

Purification

. recursor nthesis
Mineral =)

Extracting/Refinin% from Biiroductf Scrap
Oxide synthesis

Materializati n.
technologI S

Ore Smelting/Refining
 m aw

Direct metalization

Recycling EOL resources

Metal/Oxide synthesis tech.

Nuclear grade Zr metal product

Material

Substitution‘Reduction

Separation from e-waste

recycling
technology

Substitution

Recycling REE from scrap

Synthesis of replacement slurry

Separation/Extraction
S HEN T

*Technical analysis for finding out the bottleneck technology of 6 critical rare industrial metals



Outlook rtC

- Development of universal criteria or methodology to
include Criticality, Industrial demand and Technological

difficulty.
- Adjusting or introducing effectiveness of parameters by
worlwide trend: Environment, Responsibility, Consumer

product type etc.



