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Criticality assessment is:    ………or was?

 A Call for Attention 

 A Screening Exercise

 Prelude to Detailed Assessment
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not panic

source: Roderick Eggert
Colorado School of Mines, US
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International Criticality Study Groups
US NRC, 2008
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International Criticality Study Groups
IRTC, 2018-25
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• Alessandra Hool, IRTC Coordinator, ESM Foundation, Switzerland

International Round Table on 
Materials Criticality – IRTC

▸ Currently in third round: 
• 2018-2020 IRTC
• 2020-2022 IRTC-Business
• 2022-2025 IRTC-Training
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Outlook on Criticality Assessments
IRTC
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IRTC, 2020

6



RESOURCE MANAGEMENT WEEK 2023   I   ASSURING SUSTAINABILITY IN RESOURCE MANAGEMENT   I   25-28 April 2023   I   Palais des Nations   I   Geneva

EC Criticality Assessments
EC methodology
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2010 first release
2013 update
2015 revision (JRC)
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EC Criticality Assessments
2017 Guidelines – Supply risk
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TUNGSTEN GLOBAL SUPPLIER COUNTRIES
(~73kt  in 2010)

-Supply concentr. 
(HHI)

-Poor Governance 
(WGI)

-Global vs EU
-Import 
dependency

-Trade
-Supply chain
-Substitution
-Recycling

SubstitutionRecycling

-Black  already in 2014
-Red  JRC introduced
-Blue  JRC improved
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EC Criticality Assessments
2017 Guidelines – Economic importance
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𝐸𝐸𝐸𝐸 = �(𝐴𝐴𝑠𝑠 ∗ 𝑄𝑄𝑠𝑠
𝑠𝑠

) ∗ 𝑆𝑆𝐸𝐸 

(1) MEGASECTORS  NACE-2

(2) allocation of RM uses (NACE-6)

(3) RM-specific substitution index
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EC Criticality Assessments
2023 List of Critical Raw Materials
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EC Criticality Assessments
2023 Foresight Report & Strategic raw materials
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International Criticality Study Groups
Yale University, 2012
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International Criticality Study Groups
Yale University, 2012
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source: Tom Graedel et al
Yale Univ, US



International Criticality Study Groups
USGS
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source: Nedal Nassar
USGS, US
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USGS

 50 in 2022



USGS
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All components 
are necessary; 

each alone is an 
insufficient 

condition for risk

Nassar, N. T., Brainard, J., Gulley, A., Manley, R., Matos, G., Lederer, G., Bird, L. R., Pineault, D., Alonso, E., Gambogi, J., & Fortier, S. M. 
(2020). Evaluating the mineral commodity supply risk of the U.S. manufacturing sector. Science Advances, 6(8), eaay8647.

A risk modeling framework is used to assessing 
mineral commodities supply chains that pose 
the greatest risk to the U.S. economy.
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Automotive
Petroleum
Chemical
Electrical
Glass
Medical & dental
Jewelry
Other

Disruption 
Potential

Trade 
Exposure

Economic 
Vulnerability

Likelihood of a foreign 
supply disruption

Degree of exposure to a 
supply disruption

Ability to withstand the effects 
of a supply disruptionIssue

Indicator Concentration of production in 
countries that may become unable or 
unwilling to supply the United States

Net import reliance as a 
percentage of apparent 

consumption

Annual expenditure on the mineral 
commodity by each industry relative 

to each industry’s profitability

325180: Other basic inorganic chemical mfg.

339910: Jewelry and silverware mfg.

Annual Survey of 
Mining Companies

Imports

Exports

Pt

333611:  Turbine and turbine generator set unit mfg.

334510: Electromedical apparatus mfg.
333249: Other industrial machinery mfg.

334112: Computer storage devices

324110: Petroleum refineries

Stock releases

Stock additions

Secondary 
production 
(recycling)
Primary 

production

Apparent 
consumption

Willingness to 
Supply Index



International Criticality Study Groups
USGS

Aluminum

Antimony

Arsenic

Barite
Beryllium

Bismuth

Cadmium

Cerium

Chromium

Cobalt

Copper

Dysprosium

Feldspar

Fluorspar

Gallium

Germanium

Gold

Graphite

Hafnium
Helium

Indium

Iridium

Iron Ore

Lanthanum

Lead

Lithium

Magnesium
Manganese

Mica

Molybdenum

Neodymium

Nickel

Niobium

Palladium

Phosphate
Platinum

Potash

Praseodymium

Rhenium

Rhodium

Ruthenium

Samarium

Selenium

Silver

Strontium

Tantalum

Tellurium

Tin

Titanium

Tungsten
Vanadium

Yttrium

Zinc

Zirconium

0,0

0,5

1,0

0,0 0,5 1,0

Ec
on

om
ic

 V
ul

ne
ra

bi
lit

y

Disruption Potential

2018

Nassar, N.T., and Fortier, S.M., 2021, Methodology and technical 
input for the 2021 review and revision of the U.S. Critical Minerals List: 
U.S. Geological Survey Open-File Report 2021–1045, 31 p., 
https://doi.org/ 10.3133/ ofr20211045.



International Criticality Study Groups
USGS

Gallium Cobalt

2007

2011

2016

2018

2014

Based on Nassar, N.T., and Fortier, S.M., 2021, Methodology and technical input for the 2021 review and revision of the U.S. Critical Minerals List: U.S. Geological Survey Open-File Report 2021–1045, 31 p., 
https://doi.org/ 10.3133/ ofr20211045.

2007

2011 2018

2016
2014

For some mineral commodities, the supply risk to the United States has increased 
notably over the past decade. 



International Criticality Study Groups
USGSLeading producing countries

Commodity 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 Recency-
weighted mean Names and process stages

Predominately 
produced as a 

byproduct
Host commodities

Gallium                         0.67 China Yes Bauxite, zinc
Niobium                         0.66 Brazil No —
Cobalt                         0.65 DRC (mining), China (refining) Yes Copper, nickel
Neodymium                         0.65 China (mining and refining) Yes Iron ore, titanium, zirconium, other rare earths
Ruthenium                         0.63 South Africa Yes Platinum, nickel
Rhodium                         0.62 South Africa Yes Platinum, nickel
Dysprosium                         0.61 China (mining and refining) Yes Iron ore, titanium, zirconium, other rare earths
Aluminum                         0.60 China (alumina and aluminum); Australia (bauxite) No —
Fluorspar                         0.60 China No —
Platinum                         0.60 South Africa No —
Iridium                         0.59 South Africa Yes Platinum, nickel
Praseodymium                         0.58 China (mining and refining) Yes Iron ore, titanium, zirconium, other rare earths
Cerium                         0.56 China (mining and refining) Yes Iron ore, titanium, zirconium, other rare earths
Lanthanum                         0.56 China (mining and refining) Yes Iron ore, titanium, zirconium, other rare earths
Bismuth                         0.55 China Yes Lead, tungsten, copper, tin, molybdenum, fluorspar, zinc
Yttrium                         0.54 China (mining and refining) Yes Iron ore, titanium, zirconium, other rare earths
Antimony                         0.53 China Yes Lead, gold, other base and precious metals
Tantalum                         0.53 DRC No —
Hafnium           0.51 France Yes Zirconium
Tungsten                         0.51 China No —
Vanadium                         0.51 China Yes Steel slag from vanadiferous iron ore, spent catalysts
Tin                         0.50 China (mining and smelting) No —
Magnesium                         0.49 China No —
Germanium                         0.49 China Yes Zinc, coal fly ash
Palladium                         0.48 Russia Yes Nickel, platinum
Titanium                         0.48 Australia (mineral concentrate), China (sponge) No —
Zinc                         0.48 China (mining and smelting) No —
Graphite                         0.47 China No —
Chromium                         0.47 South Africa No —
Arsenic                         0.45 China Yes Copper, gold, lead, zinc
Barite                         0.44 China No —
Indium                         0.41 China Yes Zinc
Samarium                         0.40 China (mining and refining) Yes Iron ore, titanium, zirconium, other rare earths
Manganese                         0.40 South Africa No —
Lithium                         0.40 Australia (mining), China (refining) No —
Tellurium                   0.40 China Yes Copper, lead, nickel, platinum, zinc

                           
                        
                        
                         
                           
                             
                         
                        
                        
                           
                        
                            
                        
                         
                        
                        
                          

                         

Supply Risk (SR) Byproduct status

Supply risk
Low risk High risk 

Nassar, N.T., and Fortier, S.M., 2021, Methodology and technical input for the 2021 review and revision of the U.S. Critical 
Minerals List: U.S. Geological Survey Open-File Report 2021–1045, 31 p., https://doi.org/ 10.3133/ ofr20211045.
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A subset of mineral 
commodities pose the 
greatest supply risk for 
the U.S. manufacturing 
sector.
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International Criticality Study Groups
JAPAN
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Reported Supply Disruptions
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SR are major breakdowns in the mineral market equilibrium

«Healthy system»  «disease»

Hatayama H., Tahara K. 2018, Adopting an objective approach to criticality assessment: Learning
from the past, Resources Policy, Volume 55, 96-102

22
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Links between Criticality parameters
and UNFC axes - discussion

23

E axis
E axis assesses the sustainability of
mineral development in terms of
environmental and socio-economic
factors
- Backbone in most criticality

assessments
- (…)

G axis
G axis estimates the level of
understanding of a mineral resource’s
quantity and quality.
- Minor aspects in criticality?
- (…)

F axis
F axis assesses the ability to extract and
process a mineral economically and with
available technology.
- Technological aspects
- (…)



Gian Andrea Blengini
Associate Professor
Politecnico di Torino
Date 25 I 04 I 2023, Geneva

Thank you!
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