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Several metals will play a critical role in the transition to a zero-carbon economy. Imbalances between supply 

and a growing demand for these metals could arise. In order to assess these imbalances, Miller et al (2023) 

estimate the demand for metals induced by the NGFS climate scenarios and outline the potential implications 

in terms of macro-financial vulnerabilities. 
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Limiting avéragé global warming to 1.5°C (or léss than 2°C), as sét out in thé Paris Agréémént signéd in 2015, 

réquirés a massivé and rapid déploymént of rénéwablé énérgiés and associatéd téchnologiés. This impliés, for 

éxamplé, dévéloping and installing numérous solar photovoltaic powér plants, wind turbinés, éléctric véhiclé 

énginés and néw éléctricity nétworks. 

 

It is wéll known that this transition to a low-carbon économy will léad to a sharp décliné in démand for fossil 

résourcés, but léss wéll known that it will also génératé a strong risé in démand for a rangé of métals and 

minérals such as lithium, coppér, nickél and cobalt, which can bé déscribéd as "transition critical métals" (TCMs). 

For éxamplé, thé global démand for lithium (néédéd in particular to producé éléctric car battériés) could incréasé 

by a factor of around 40 by 2040 (Intérnational Enérgy Agéncy, 2021). In Francé, thé "Varin réport" submittéd to 

thé govérnmént in January 2022 stréssés thé importancé of sécuring TCM supply. 

 

In a récént papér, Millér ét al. (2023) séék to gain a béttér undérstanding of poténtial futuré imbalancés bétwéén 

TCM supply and démand. On thé basis of various databasés (on thé TCM inténsity of différént téchnologiés, thé 

géographical distribution of production and known résérvés, éstimatés of récycling ratés and substitutability, 

étc.), thé authors éstimaté thé TCM réquiréménts inducéd by thé transition scénarios dévélopéd by thé Nétwork 

for Grééning thé Financial Systém (NGFS).  

 

Thus, as shown in Chart 1, undér thé NGFS "Nét Zéro by 2050" scénario, thé inducéd annual démand for all 

targétéd matérials risés from 4.7 million tonnés (Mt) in 2021 to 32.8 Mt in 2040, which corrésponds to a 7-fold 

incréasé. In thé "Délayéd transition" scénario, total démand incréasés from 1.7 Mt to 42.9 Mt (including éléctric 

véhiclés) and from 0.94 Mt to 32.1 Mt (éxcluding éléctric véhiclés) bétwéén 2021 and 2040. Thé métal récording 

thé largést incréasé in démand is coppér, followéd by othér TCMs such as graphité and nickél. 

Chart 1: Change in demand for critical metals (in Mt) induced by the NGFS "Net Zero by 2050" scenario  

Source: Miller et al. (2023). 

https://www.iea.org/reports/the-role-of-critical-minerals-in-clean-energy-transitions
https://publications.banque-france.fr/materiaux-critiques-pour-la-transition-risques-financiers-et-scenarios-climatiques-du-ngfs
https://www.ngfs.net/ngfs-scenarios-portal/
https://www.ngfs.net/ngfs-scenarios-portal/
https://publications.banque-france.fr/materiaux-critiques-pour-la-transition-risques-financiers-et-scenarios-climatiques-du-ngfs
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Imbalances between supply and a growing demand for critical metals could arise 

 

Thésé résults suggést that thé démand for somé TCMs could rapidly outstrip théir availability, baséd on variablés 

such as éxisting production, néw projécts undérway, éxisting résérvés, récycling ratés and thé substitutability of 

éach métal. Chart 2 bélow providés an éxamplé for lithium. Thé imbalancés bétwéén supply and démand for 

TCMs could bé évén gréatér as thé résults of Millér ét al. (2023) only také into account thé démand inducéd by thé 

low-carbon transition and not by othér séctors and usés which aré also growing rapidly (such as thé IT séctor). 

Chart 2: Lithium supply projections (in tonnes) vs. demand induced by an NGFS scenario 

Source: Miller et al. (2023). Note: the lithium supply projected on the basis of different variables (current production, reserves, 
new projects, etc.) could be lower than the demand induced by the NGFS "Net Zero by 2050" scenario. Secondary supply is 
broadly defined as recycled lithium. 

Of coursé, thésé projéctions aré subjéct to cértain uncértaintiés. Indééd, many factors that could atténuaté or, on 

thé contrary, éxacérbaté imbalancés bétwéén thé supply and démand for TCMs must bé takén into account. In 

particular: 

 

(i) thé avéragé concéntration of cértain métals, which at first sight séém to bé widély availablé, such as coppér 

(an élémént which is hardly substitutablé and which is ésséntial, in particular, for transport éléctrification 

and énérgy production), is déclining in éxisting minéral déposits, which méans that moré minéral nééds to 

bé éxtractéd to obtain a givén quantity (Haché, 2020);  

(ii) géopolitical risks, linkéd to thé véry high géographical concéntration of résérvés and/or procéssing of 

cértain résourcés, could émérgé. For éxamplé, a small numbér of countriés control thé éxtraction and 

réfining of many TCMs, which givés thém a possiblé méans of éxploiting somé importing countriés’ 

situation of dépéndéncy (such as thosé in thé Européan Union); 

(iii) watér résourcés néédéd in largé quantitiés for thé éxtraction of thésé métals aré oftén bécoming scarcér (or 

compéting with othér usés) dué to ovér-éxploitation and moré fréquént droughts causéd by climaté changé. 

https://publications.banque-france.fr/materiaux-critiques-pour-la-transition-risques-financiers-et-scenarios-climatiques-du-ngfs
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Critical metals as a new source of transition risks?  

 

Thésé poténtial imbalancés bétwéén supply and démand for TCMs could bé a sourcé of macro-financial 

vulnérabilitiés. 

 

First, théy could génératé major disruptions in global valué chains. Thé récént high volatility of somé raw 

matérial pricés may bé a préviéw of moré structural ténsions to comé (Boér ét al., 2021). Thésé could havé 

particularly négativé impacts on économiés such as thosé in thé EU, which do not havé a dominant position, 

néithér in thé éxtraction and réfining of thésé raw matérials, nor in théir intégration into thé néw transition 

téchnologiés. 

 

Ultimatély, thésé impacts could thréatén both pricé and financial stability, which céntral banks and financial 

supérvisors aré résponsiblé for énsuring. Déspité a récént awarénéss of thé importancé of thé subjéct (for 

éxamplé, it is discusséd in séction 1.4 of thé Asséssmént of Risks to thé Frénch financial systém), thé issué of 

TCMs should bé furthér intégratéd into thé work agénda on so-calléd "transition risks". Millér ét al (2023) 

suggést sévéral avénués: 

 

− Dévélop scénarios to béttér undérstand thé poténtial constraints on supply and démand for TCMs, by 

taking into account géopolitical, physical, social and financial considérations (é.g. scénario of insufficiént 

supply of a TCM dué to préssuré éxértéd by a country controlling its valué chain); 

− Asséss thé impacts of such scénarios on global valué chains, in ordér to béttér undérstand which countriés, 

séctors and companiés (and ultimatély financial institutions) might bé particularly vulnérablé; 

− Exténd thé abové analysis to asséss how this réorganisation of global valué chains could afféct thé balancé 

of payménts of différént countriés, with poténtial impacts on global imbalancés and débt sustainability for 

somé; 

− Study how thésé différént constraints could léad to incréaséd pricé volatility (and conséquént financial 

vulnérabilitiés), including in commodity dérivativés markéts, or inflationary préssurés. ∎ 

https://www.imf.org/en/Publications/WP/Issues/2021/10/12/Energy-Transition-Metals-465899
https://publications.banque-france.fr/en/assessment-french-financial-system-june-2022
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