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The fossil-tree
future for mineral-rich,
emerging countries
Mar-ry of lhe trnportant rnetals requued for the transrtrcn tc fcssrl-free energy prc
ducttcn are fcund tn lhe wcrlCs 1cw anC r-rlCCle urcorne ccuntnes Cornmcdtty
experls Magnus Ertcsson Olcf Lcf and Anton Löf sort cul whrch of these cour-itrres

can be lhe wrirners ln the lrarLsrtrorL AnC whc carL be the losers

Authors, lvlagnus Ericsson, Luleå Unlersly of 'lechnology Luleå Sr,rreden

Olof Lof & Anton Löi Rt4G Consulturs, Stockhol'n Sweden

he transition to a fossil-free
future is, in part, a transition
from hydrocarbons to met-
als. In a low-carbon future,
demand for specific minerals

and metals like copper, cobalt, lithium,
nickel, graphite and several speciality
metals will increase, sometimes dramat-
ically. This means that those countries

with the potential for mining these min-
erals/metals will have a unique opportu-
nity to benefit from the expected future
growth in demand. Many of these coun-
tries are to be found among the miner-
al-rich, emerging countries.

In a study carried out in cooperation
with the United Nations University World
Institute for Development Economics

(UNU-WIDER), RNIG Consulting studied
chromiun-r, cobalt, copper, graphite, lithi-
um, manganese, rno11.bdenum, nickel, ni-
obium, palladir-rm, platina, tantalum and
the rare earth elements - all minerals/
metals for a lou.carbon future - and the
mineral-rich, ernerging countries which
are set to benefit from a surge in demand
fbr these specilic r.r.rinerals/metals.

Metals for a low-carbon future

Mineral Wind Nuclear
power

Electric
vehicles

Energy
storage

Electric
motors

Hydrogen
vehicles

Chromium X X x x

Cobatt x x x X X

Copper X X X X x
I

X
I

X X

Graphite X X

Lithiu m X X

Manganese X X X X x

Molybdenum X x X x X

Nicket X x X x x X X

Niobium X

Paltadiu m X

Platina X

Rare earths X x x

Tantalum X

Source: Wodd Bank & RMG Consulting 2020.

I

Solar
photo-
vottaic

Carbon
capture and

storage

Light
emitting
diodes

Elec-
tronics

t4



E

'sel€ls uBJIJJV rr uBtI] JaruaJ

ou aJer,r aJaql'sar.rlunol 06 dol eqlEuoury
'saurddlpq6 aql pue arro^I(p a1o3 'e1qure7
'etuezual,'3gq 'eaurng atag endu6 :araru"

pq 8ur4ue.r aq] q selrlunor xIS +xau aqJ
'slurod.rnog Surzrr8 uolgrq auo (Sn uetll
eJoru quo^ slBletu Jc'I eql Jo ue es Jo
uopanpo.rd qlyr,r [.4snpug 8u1utu paqsg
-qelse uB sr eJerll lslurod g saq8 qcqrr,r or
fqpapyr,lp'og setl\eroJs I\-ICIN eql llupd
r serrlE rlJIrI \ 'uorlanpo.rd eulur lElol Jo
luaa.rad 9?'o s1 uolleroldxe rspleur +ueJaJ

JIp ue es ruo4 se^Jaser/saarnosa.r uro.r;

slueuaq a^,rqB qwlz' vtol ut: s1u1od zz qlu,r

lseqpeJors euqeqr;u;tz 's1u1od ? + tr + or +

oI + €I 'e'[ 'os serlr aroas runrulxeru egJ
'slulodoraz - uoglqr CSn >'slulodt - (uoII

{lq r (Sn< enlerr uoqanpo.rd aupl Eupspa
aroag d.4snpu1 8uppu peqqlqepa uy'S

'ppru.rad lurod r = aJoJS 'uop
-anpo.rd u1.{pBarIB SJT-I lgo raqurnp '?

'or.{q papnrp reqr.unu }BtI} sI

eJoJS - 8106 aJoJS 1Y\-ICN sar.rluno3 '9
'1urod r - "/oS'o-t'o's1upd € -

o/oo'T-S'o 's}u1od § - o/oS-r 'slulod L'"/oot-S
'slurod or - zoor< 'an[BÅuolpnpo.rd augr
IelolJo aEeluacrad B sE uollBroldxg'z

'plaur.rad

lugod r = eJoJS 'arrraser /aarnosa.r papod
-ar B qI^a sl€lelu dcT-IAtrJo raqunN 'r

:aJa^r pesn sJolJBJ aqJ'paspep sE A

uralsÅs Supoas e 'uopsenb sFI+ Jar{rsue
ol JapJo uI 6lcedur cuuouora luepodtul
lsolu eql e^Bq III/ra 8u1upu 1eq1f1a411

lsoru lI sT salJlunor q)Iq^A uI 'lng
'saapd qtlq Å1arrpe1a.r

pue sarunloa uolpnpord qftq ;pq1 uazr€

'sur.ra1 alnlosqe uI eruoJul prlualod;o qa
-rra1 pag8rq aql aleraua8 ilI^\ sasBeJJur
puBruap eJnlnJ r{Jrrl ,r JoJ slB}etu aq} aJB

Ia{Jru pue raddo3'aJn}nJ uoqJef,-r/rol
aql uro{ }Sauaq .{11e11ua1od plnor sIB

-lau peu4uepr eql Jo aJoru ro auo Jo
a JasaJ/aJJnosal B r{}l&\ f"4unot,(uy

'apqde.r8 Surpnltul trgo 1no Z :slelaur

asar{} Jo }soruJo uorlcnpord paqsllqe}sa
sBq q)rrl1r^ luasa.rd le,Lrlunoa r(1uo aql s1

a,!\qEqurz'uol1q r'? (Sn qI.^a BIqUEZ
puB uorllrq u'9 csn qll.4\ BISauopuI

'uoqgqg'Z CSn qllllr (CUq) o8uo3 aq]

;o arlqndag JIIEJJoLUaC aq1 late sIEIJal
-eru,,wer tt aquo uollJnpo.rd aullu "ro; an
-pzr lsaqSrq aq] qll^{ sarr}unor aarq} aqJ

dolq3gq

'sanue^al aluls puB sl.rodxa o1 Å1qe;apts
-uor salnqrrluoJ uollrnpord .rraq1 Åpea.l

-lE pue'plo8 pue raddot.tog - saulur oml
ro auo lsnfur Sututtu aIBJS-IBIJ]snpul pa
-pe1s Ä11uacer aAEq qrlq,\\ salJlunor Jo
saldruuxa aJE EaJlIJg ptie soB'I 'aJuaJaJ

-Jrp E e>ler.u lq81tu aunu atro 1sn['1ce; u1
'uaql saJnpo.rd qrrq,n .irlunor IenpI^Ip
-ul r{JBa .ro; aouel"rodulI alqeraplSuoJ Jo
a.re rtaql'eror.uJaqlrnJ 'anlE^ crBale.rls e

aABI{ osle pue sar8oloul.lJal ,rA.eLI roJ IB}
-r^ IIB aJE daql'alo;aq palets sB 'lnq alq
-r8r18au uraas lq8nu sleletll .IouIuI asaq]
'anrlradsrad JlruouoJa LIe uI'iilleqolC

'1uar.rad ua^as -iluo palnlllsuoJ
.raq1a3o1 letaulur/slBlaLu .Iatllo aqI'(lua)
-;ad l,) uo111q €'z CSn ]E ]leqor pue (]uar
-"rad rr) uogpqg'€ OSn lE asaue8ueu dq
pe^\olloJ'(]uaa;ad ou ) uorllrq B'9 OSn
Jo anlB^ B r{}l^ }xau se.\\ ia{rlN 'uåsollr

sarlrporuruoJ tr aq] ro3 åt-lle.\ Ielot aqlJo
luaarad SS ro'uoglq S'gr q5;1 se.rr a8els
Sururur eq] lB anle^ sll 'BIoz tII sllllal an
-lBA ur [E]eu alqenlE^ tuu].Iodtu] ]soru
aq1 sea,r;addo3 'uorllrq ls OSi] lsotule

0z0z /-rN i*§nÅ§§ *§{ä,sää§{ § T§§"§§ ää(§å§*§{

«(

'uotllsuerl aaJlltssol eql to1 par rnbor slplaur lue!odr-r r a^loMl oql Jo 3u tu tuu qllM solllu nol aulolut-alpplLU puE -Mol

sE^\ sarJlunoJ of aql ul pacnpo.td qelaur

/slBreuru gr aqlJo anlB^ aq] Sroz uI
'papnlJur ]ou aJar!\ sBepl uoll

-e.ro1dxa sloorssBJC'alJnosar paglluapl
(peuuap-Ila^a B qll^{ slcalo.rd pacu€^pe
eroru Jo seunu Surlerado Ä1uo papnlcut
srsÅ1eue slr{J 'orJEuaJS arn}nJ uoqrBr

^\oI 
aql ro.; ,(.ressaaau slBlalu puB slBra

-uru er{l Jo sa^Jaser/saJJnosar paulluapl
rolpve uollrnpord 3u11slxa a^Bq Luaql

Jo of '(SJII I'I 'sJI'I) salJlunoJ aluoJ
-uFelpprru Ja^ ,ol pue -aa.o1 aql Suotuv

'z'l go topq e Åq urnleluel roJ pueuep
pue?'zgo tolce; u Åq rumueqr JoJ 'Z'tJo rol
-re; e Åq urntqral roJ'runlsoJds,(p Sulpnlc
-q (SSUH) slualllala I{Uea aru.r Å,r,eaq;o;

'orr;o rolre; e lÅq a,ro.r8 plnor tunlqlll JoJ

pueuap aql'slelaur snoultunlon ssel aql

JO'groz ur uorlcnpord raddoo lulol aqlJo

luac"rad of o1 luapnrnba'sarSo1ouqaa1 Sur

-8.raua z? Äq paluan pueruap eq] leau ol
Å.ressaaau aq gut troz uI erunlo uollJnp
-ord aql o1 pa.reduroe raddoa IEuoIlIppB
go 1141t:S 'S€oz Åq ']eq} paleurrlsa seq Äa

-ua8y sacrnosag IeJaul14i uBuJaC aqJ
'Broz uI pacnpord aJa^\ aro uoJIJo IIN

€St'z aruos'uosr.redruoc e sy'Åla,t4rads
-ar (ra]]BI eql roJ) lhl €'6 puB (rauroJ aql
rol) lhtr l'ozso 8106 uI s1a,ta1 uorlanpo.td
peq 'yalaru pue "raddoa 'Er eLIl Suoure
sl€laru.roferu oaa.1 aq; 'uaddeq aJnlnJ
ae{-IrssoJ e Sur>1eru u1 acuel.rodul .lof
-BruJo aJE sleleur/slBJauru a^Iar l asaql
tanaaloll 'unruaqr Jo l oS pu€ sluaua
-la quBa arEJJo lw gro 'IunlqlllJo }htr

6r'o '11eqoc;o 114tr 9r'o :ara^a sla^al uoll
-cnpo;rd 'aauelsur ro5 '8106 uI 'anlE^ puB
etunlol uo11cnpo.rd3o stuJel ul .roulur d1

-aAIl€laJ aJE slualuele qlrBe arBJ aql puB

slelaur/sleraurru e^Ia^\l asal{} Jo }sohl

I
I

!Fr

ll0 oiruo )

I !n {Iijlii n,,orr,p

\,

osP I rurlrn{l

a/,1q8qur1

rerseilepe;4

erqureT

ta

.T

'9r aNPrxl?.1

olro J0r{

"*J
r},



L

-s

ö

Given the somewhat arbitrary nature
of our scoring system, the list should not
be taken as a definitive ranking of the
countries most likely to benefit from a

lou, carbon future scenario. It was only
a first attempt. But it does provide a use-
ful indication as to which countries are
more likely to benefit than others. Not
surprisingly, it is the resource-rich coun-
tries which have an established mining
industry that are the most likely to be
able to use the energy transition to their
benefit. Those countries which do not aI-

ready have a proven mineral-rich geolo-
gy, and which historically lack mining
and exploration experience, are the least
likely to benefit.

In fact, there are significant differ-
ences between the countries which were
identified as having the potential to ben-
efit from the energy transition. These
differences relate to a variety ofpracti-
cal matters that together might influence
a country's ability to take advantage of
its potential.

Considering the relatively mod-
est investments made globally in the
r3 minerals/metals studied, it seems
that higher prices for a longer peri-
od of time are needed to boost invest-

ment. This will happen when demand
outstrips supply. The present situation
might give the resource-rich, emerging
countries time to prepare. One impor-
tant factor u,hen it comes to attracting
investment is an interesting geological
background. In addition, there needs
to be clear mineral and taxation laws,
with political stability, and systems in

place n'ith rvhich to fight corruption,
as u,ell as the necessar'l,infrastructure
(or at least the opportunity to invest in
the infrastructure). TlTere would seem
to be ar.r opportunitt.here for leading
mining cor-rntries and companies with-
in the r.ninir.rg sphere to supply the re-
source-rich, emerging countries with
knou--hou.. Tl.rere is a clear need in these

PIatinum Group ir/etals (PGlt/) maytake on a new role if the use of eIectricvericLes increases;
from exhaust gas purification in "fosslIengines" to other lunctrons in hydrogen-powered
vehicles. The image lrom the Mogalakwena platinum-r ne ln Soulh Afr-ica.
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