© Adobe Srock

Design & printed by OIB

ANNUAL
\__ | RESEARCH
~— Commission| CONFERENCE™~

——— Commission

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll
.
. g

ETIENNE BERTHET

Technical University of Denmark, Quantitative Sustainability Assessment
etber@dtu.dk

THE SOCIAL AND ENVIRONMENTAL IMPACTS OF THE MINERAL EXTRACTION
REQUIRED FOR THE EUROPEAN CLEAN ENERGY TRANSITION

We quantify the global socio-environmental impacts of"”'"‘“
/gequires an increase of the M"'ti'RégiON?l Input-Output  Furopean critical minerals supply required for different

R E S U L “ critical raw materials’
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i approach. Multi-Regional Input-Output (MRIO) models
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et linking supply chains with the final demand no matter
their degree of internationalization. We combine these

European Climate Law: The key point of the “clean energy %

5 critical minerals) in Europe and increasing the models with detailed data on minerals extraction from
. . 4< E.U.'s resilience to these supply chains. World Mining Data and United Stated Geological Survey.
tEChHOIOQIES JJ_ However, apart from the strategic position of
those critical minerals in the European supply
d chains, their extractions and processes also S ,
~In 2021, the European Union (E.U.) adopted a European Climate Law that wrote the goal of the European Increase in renewable present ecological and social threats, which Country (thStr;:bUttlﬁn of totaltwatté_;blU? Ct%nsgaﬂptlggjg
~ Green Deal into law. This law aims to reach net-zero greenhouse gas emissions (GHG) by 2050 for Europe's energy production have not yet studied in detail MiNing SeCtors Tor the energy transttion In the £L In
: : : : .. : o o, under the SDS scenario. (Calculations are made with Eora)
~ economy and society. The law also defines an intermediate objective of reducing greenhouse gas emissions by -O-
~ at least 55% below 1990 levels by 2030. The European Commission defined a set of policy proposals to reach / \ qu
th|.s |.nterme_d|.ate objective under the so-called "Fit for 55 pa;kagg . The package mclud.es a set of changes :co Determining the 2030 and > ol
~ existing policies and new measures to reduce GHG emissions in the European Union. The increase in 2040 EU. raw material ‘
:en;walble. el;le(l.'gy EFpglu;tli?], elletctrlfigatlrnE of eni uses, (a”r;:)a largel deployment loft .c!fan inergy - demand for the energy « Water 0 & I
ec qo oglgs identified by the International Energy .gency as nuclear er.lergy, electricity networks, transition following different IEA consumption | )
~ electric vehicles, battery storage and hydrogen production and storage) are crucial elements. However, as ccenarios ‘ |

indicated in the different scenarios developed by the IEA and the International Renewable Energy Agency
- (IRENA), those elements are highly dependent on some specific mineral resources to be built (e.g, cobalt,

lithium, nickel, copper, and rare-earth elements among others).
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The criticality of those minerals regarding their strategic position in the current and projected European

technologies reflects the policies i (SDS) considers
: . . . . . policies in place
demand a}s alfeady be.en StL.IClIed. Howeve.r, despite tl‘!ls strateglc. analysis, the European Union has .nqt . and announced by  the advanced economies will I T T
~ yet studied in detail their global social and environmental impacts. This needs to be done as it is 0—0 governments (including the reach net zero emissions ' . e e
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~explicitly required in the "Fit for 55 package” definition to be "socially fair" and cost-efficient. Moreover,
~ understanding how countries worldwide contribute to generating externalities induced by the European demand

“Fit for 55” package). It leads by 2050, China will reach

_is essential for designing sustainable European policies to reduce negative environmental externalities or ?ndzm'ol lcomlparEd to pre- countries by 2070. It 10x
social externalities such as forced labor. naustriatievels leads to a temperature Direct workforce in mining =
rise of 1.6°Cin 2100 industry supplying the 8K
~ To analyze this issue, it would not be possible to use the standard approach of production-oriented % 2030 STEPS™ | 2030 5bS T | A energy transition in the o
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- _ . ' S . | Boron 104% 139%||Neodymium 168% 326%
~ impacts (as it has been done for most studies focusing on the European lithium consumption). The global Cadmium 8% 30%| Nickel 386% 786% EU exposed to a
: . : , : : : : : . . Chromium 148% 236%]|Niobium 348% 766% significant risk of forced
~ extension of the critical minerals' consumption, combined with the high international degree of their supply Cobalt 361% 861%||Other REEs* 161% 303% abor

' . . . . . opper % %||Platinum _

~ chains and the geographical concentration of reserves, undermines production-based approaches' o o o o 1% 1%
~ efficiency in addressing the socio-environmental impacts of their extraction and production. As such, the design

~ of sustainable energy policies must rely on a consumption-based approach to capture the impacts of

~ their energy system transition throughout the supply chains. We quantified those global socio-
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Germanium 9%|Silicon 6% 67%
Graphite 564% Silver -3% 49%
Hafnium 82% 94%||Tantalum 284% 423%

Number of people in the direct workforce potentially exposed to forced labor

~ environmental impacts with a consumption-based approach to fill this gap. As such, we combined different e SzijI::;;::; = L
~ Multi-Regional Input-Output models with detailed data on the mineral production and mineral . e Covanacum GRS SR O X 2040 vs. 2020 (legal mining only)

requirements for the energy transition. Molybdenum B 199%| zZirconium 89% 361%

Future raw material demand specifically related to the

Then, this study presents a detailed mineral footprint and studies the part of this footprint directed explicitly to European energy transition increases significantly for

the energy transition. Associating current mineral requirements for the energy transition and the projected both scenarios and will exceed the total current E.U. 1 1

~ requirements for 2030 and 2040, the study shows how this footprint is expected to change given the current footpgint | | ¢ X 2040 vs. 2020 (including
~international value chains. = are Earth Elements, ** The percentages are in comparison

with the 2020 E.U. raw material demand specifically related to
production of renewable energy and clean energy technologies.

artisanal and small-scale mining)

Production side: Control over the supply chain of critical Consumption side: Given vulnerabilities in critical
c o N c I U S I O N S minerals is a strategic asset in developing low-carbon minerals, four areas must be pursued on the demand side:
technology value chains and developing advantages over 1. re-use,
competitors. 2. recycling,
e Qur study identified various hotspots in terms of minerals or countries 3. reduction,
‘ ' ition i  The E.U. must diversify its supply chains of critical minerals for the . s 1 .
regarghng the s:upply .I’ISk for the fenergy transltlon in the E.U. or the t y pply 4. and reindustrialization
associated socio-environmental impacts. Minerals such as cobalt, energy transition.
raphi lithium, nickel and rar rth elements requir il . . . . . .0
graphite, lithium, nickel and rare earth elements require detailed The EU ds t ¢ and f bl o ot « The supply and socio-environmental risks associated with critical
' . DIliti ¢ e neeas to act an aAvor new, responsioteé minin rojects on . . . . . .
stud|es' ohn r’:hg currept E.dU. supdpl?/ C(I:hbam; and the supp!y possibilities to e d lUnk their devel ’ ‘ I:I to the impl 9pP tj i ¢ minerals will be lowered with a decrease in consumption. To still be
Wi INCr IN man ner ransition. elr tan an in elir aeveiwopment al (o] e iImpwementctation o . . : : . .
cope with the increasing demand led by the energy transitio ) ’ tal 4 ol st l:I ds in th o P ¢ il aligned with the Green Deal goals, one lever is to increase the metal intensity.
environmentat an sociat Standaaras iIn € minin sector, wnile . : . . . )
_ N . _ , T d ’ Another is to vary the sub-technologies to diversify the minerals required.
 More generally, these minerals and other critical minerals in terms of supporting traceability initiatives.
SUDCT_[V riskor souor—]enwrodn'r;;ental ”_Skks reql:ure cons;Jmpt[orll—baslcid e devel o - e 1e denendent on . e The development of recycling and circular economy will also
: ¢ V men I XUr 10N IVITI | naen N I I o o . .
stu .|es capturlng three di ere.nt .I’IS s: the supply risk, the e 'e elopme 'o ore extraction ac .es S epg | .e 0 . e g.e.og gp ca participate to create value chains in the E.U.
environmental risk, and the social risk. location of exploitable ores and leaves little possibility of diversification for
most minerals. However, the possibility of diversifying the places of ore : . . ens . . .
The desi £ the E.U. olicies for th . " ¢ deal ] 1 devel = pth Vt. e | ‘:I gth II;U b * Finally, these risks will be mitigated with frugality, by decreasing
¢ e aesign o e E.U. polcies 1or e ener ransition mus eéa rocessing an evelwopin eseé activities insiae € E.U. MuUsS e . . .
: 9 . P gy p - g - P .g - - = energy consumption and the consumption of these minerals for other
with these three risks to ensure a successful Green Deal. investigated with the socio-environmental impacts as a key criterion. end-uses
Developing mining activities in the E.U. will ease the monitoring and the
reduction of these impacts.
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