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Self-sufficiency of mineral resouces in Japan
Most of mineral resources consumed in Japan are imported from foreign 

countries except lime and gold.

Self-sufficiency ratio0% 100%

Gold and limeIron ore, base 
metals ore and 
minor metals etc.

Hishikari gold mine

Mines of limesotne, 
silicastone and dolomite

Mines of metal resources

Imported

Source:Limestone Association of Japan, Sumitomo Metal Mining Co., Ltd.
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Countries of origin of imported mineral resources

Chile

Note : Data as at 2016 
Source:Ministry of Finance, Japan “Trade statistics of Japan”

New Caledonia
AustraliaSouth Africa

Philippines

China

Cu ore: 45%
Mo ore: 76%Pb ore:45%

Zn ore:20%
Ni ore:51%

Ni ore:48%

Pt:84%

W(APT):76%
REEs:57%
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Supply chain of rare earths from China for magnet 

Source:Kotaro Shimizu (2009) in Japanese
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Applications of Rare Metals in Japan

Source:Ministry of Foreign Affairs

TV
PC

Medical devices Air-conditioning

Wind 
turbine

Automobile

Digital camera

Mobile 
phoneElectric, Hybrid car

Highly functional Downsizing, weight saving, energy saving

Special steel Liquid crystal
IC chip, semi-

conductor 
device

Magnet, Motor Battery Hard metal exhaust gas 
catalyst

Ni, Cr, W, Mo 
etc.

In, REEs 
(Ce) etc. Ga, Ta etc.

REEs (Nd, 
Pr, Sm, Dy) 

etc.
Li, Co, Ni etc. W, V etc. Pt, Pd, Rh 

etc.

Applications
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Applications of Rare Metals in Japan
Rare Earths have excellent optical functionality (e.g. fluorescence, laser) , 
magnetic functionality (e.g. special permanent magnet) etc. derived from their 
unique atomic structure.  Many applications have been developed.

Light Rare Earths Heavy Rare Earths

TV PC

Display HDD

Digital
Camera

Optical Lenses Motor

Smartphone Air Conditioner Hybrid Vehicle

Metal Alloy

Wind PowerVehicle

Battery

・Lamps in stadium 
・Light weight frame

・Laser for surgery
・Coloring Jewelry  etc.

・Optical fiber
・Laser for oral surgery

21 Scandium 67 Holmium 68 Erbium 69 Thulium

・Radiation dosimeter
・Optical fiber

70 Ytterbium

・Gamma ray source
・Glass coloring

Ytterby

71 Lutetium

・Dating of meteorite
・Detector in PET 

・YAG laser
・Phosphor (Red) etc.

・Phosphor (Blue)
・Phosphor (Red)

・MRI contrast agent
・Magnetic refrigerator

・Phosphor (Green)
・Magnet additive

39 Yttrium 64 Gadolinium63 Europium 65 Terbium 66 Dysprosium

61 Promethium

57 Lanthanum 58 Cerium 59Praseodymium 60 Neodymium 62 Samarium

・Magnet additive
・Discharge lamp

・Optical lenses
・Battery alloy    etc.

・Polishing Powder
・Phosphor (Blue)  etc.

・Welding goggles
・Yellow pigment  etc.

・Magnet
・Laser addictive   etc.

・Magnet
・Catalyst    etc.

・Luminous paint
・Atomic battery  etc.

A little production, 
but many important 
applications

Superconducting 
Material

Superconducting 
Cable



6 Mitsubishi UFJ Research and Consulting 

China controls the production and export of REE
The Chinese government promotes the control of domestic production and 

export of Rare Earths after 1990s that the Chinese share of Rare Earths 
production was rapidly expanded

1940s 2010s

The predawn of Rare 
Earths Industry

The rapid expanding 
of Chinese share

The Chinese 
government 
emphasizes the 
technology of Rare 
Earths

Designating of Rare Earths as “the National Protective Minerals”

1990s 2000s

30% 85% 97%

The introduction of the control of domestic 
production and export quotas by China

Backlash against China and the 
rise of the new mines of Rare 
Earths

The Chinese share of 
Rare Earths production

Zhou Enlai

Deng Xiaoping

The control of export quotas of Rare Earths

The control of domestic production of Rare Earths

The bringing in the export customs duty on Rare Earths

The publication of the White 
Paper on Chinese Resource

The embargo of Rare 
Earths against Japan

2003 2010

The appearance of 
another supplier of 
Rare Earths

WTO lost litigation
(2015)

The Middle East 
has oil, China has 
Rare Earths !  
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Strategic plan for securing of resources  (2012)

Strategic plan for 
securing of resources

Oil and gas

Coal

Mineral resources

1. Determination of critical materials and concentrate funding

2. Promotion for securing upstream interests

3. Promotion for material substitution, recycling and stockpile

Ministry of Economy, Trade and Industry
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Research and development programs

2007 20182010 2015

METI/NEDO : Development programs of                             
materials substituting rare metals

MEXT/JST : “Element Strategy” program

JST : Japan-EU (SICORP) “Development 
of New Materials for the Substitution of 
Critical Metals”

EU-US-Japan Trilateral Conference on Critical 
Materials
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Critical assessments in Japan

Supply Risk Vulnerability
Environmental 

Impact

NEDO
(METI)

JOGMEC

MMIJ
Economic impact analysis 
of supply disruption of Cu, 
Co and Ta (MMIJ, 2002)

Note : MMIJ: Mining and Materials Processing Institute of Japan, NEDO: New Energy and Industrial Technology Development Organization, JOGMEC: Japan Oil, Gas and Metals National Corporation

Development programs of materials substituting 
rare metals (NEDO, 2007 -)

Ariga (2015)

Some 
manufactures

Some manufactures’ internal analysis
(~2011 - )

Some manufactures’ 
CSR report
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Case 1: Ariga (2015）

Note : Ariga (2015) in Japanese
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Case 2: A manufacture (by MURC)

Method of calculating procurement risk (criticalness index)

Risk of supply 
disruption
 Sum total of products ①,②, and 

③ for the resource-producing 
nation

 The higher this figure, the greater 
the risk of supply disruptions.

①Unevenness of 
resource distribution

 This is the square of 
the global market 
share of the resource-
producing nation.

②Extent of market 
oligopoly in the resource-
producing nation

 This is the square sum 
of the domestic market 
share of businesses 
located in the 
resource-producing 
nation.

③Stability of the 
resource-producing 
nation

 This is the governance 
coefficient of the 
resource-producing 
nation.

= X XΣ
Method of assessing risk of supply disruption

Criticalness 
Index Impact Index

 Volume consumed per 
product

Risk of supply 
disruption

 The higher this figure, the 
greater the risk of supply 
disruption posed by 
geopolitical factors

Risk of price 
hike

 The higher this figure, the 
greater the risk of steep price 
increases due to disparities 
in the balance between 
supply and demand

= + Xlog10
2 2 ＾1/2

Risk of price 
hike
 The higher this figure, 

the greater the risk of 
steep price increases.

Potential global demand volume 
assuming current market prices (2013)

 Forecast based on various data

Potential global supply volume 
assuming current market prices (2013)

 Forecast based on various data

= ÷

Method of assessing risk of price hike

(This index is a simple aggregate indicator. Note the difference in 
the nature of the problems between a material assigned a high 
index due to high potential impact and one assigned a high index 
due to high risk of supply disruption.)
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Case 2: A manufacture (by MURC)

Functional materials which is hard to substitute

Additives for main structural materials

Other materials with large consumption per product
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Impact index (weight per product)

Lanthanum

Cerium
Neodymium

Terbium Dysprosium

Lithium

Cobalt

Manganese

Platinum

PalladiumRhodium

Zirconium

Silicon

Gallium

Tungsten

Nickel

Chromium

Molybdenum

Niobium 
(Columbium)

Vanadium

Aluminium 

Fluorite 
(as flux of electrolyzing 

alumina)

Magnesium

Copper

Antimony

Iron Ore

Coking Coal 
(as reductant 
of iron ore)

Lithium1

Lithium

2 3 4 5 6 7 8

Raw materials with high risks of supply disruptions 
(those at the top of the graph at right) include rare earth 
elements, antimony, tungsten, and niobium.

Raw materials associated with high risk of steep price 
increases (those indicated by larger circles) include 
antimony and magnesium. The main reason for these 
low levels of risk is massive increases in production 
capacity at refineries.

Raw materials associated with high potential impact (i.e., 
volumes consumed per product include iron ore and raw 
coal (both for use in steel production) and aluminium.
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Case 2: A manufacture (by MURC)

small Cost large

high
low

Possibility of disruption

Type 2: Risks should be shifted

・Rare Earth elements
・Antimony
・Tungsten
・Niobium
・Platinum, Palladium, Rhodium

Type 4: Measures to avoid use and 
reduce risks must be adopted 
promptly, due to the likelihood of 
significant damage

（no raw materials fall into this category）

Type 1: Tolerable

・Zirconium
・Gallium
・Lithium
・Cobalt
・Silicon
・Molybdenum・Vanadium

Type 3: Risk-bearing may actually be 
preferable from a cost-benefit perspective 
(e.g., through insurance-based risk coverage, 
futures trading, or other means)

・Steel (Iron ore, Coking coal)
・Aluminum（Aluminum, Magnesium, Fluorite)
・Copper
・Chromium, Manganese
・Nickel
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Development of Vulnerability assessment…

（source）Helbig et al. (2016)



15 Mitsubishi UFJ Research and Consulting 

Mitsubishi UFJ Research and Consulting Co., Ltd.

www.murc.jp/english


