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In some cases, battery recyclng-spectfic policies have not yet

besn s21. wherezs in other cases there are legally binding targets
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* 2024 regulation i legally binding, with
mﬂﬂyrmrmn.uanm
materisl eficency standards

Whitelist system drives strict comphance,
with dynamic entry/eat crit=na

HIS5Ba DOE & IRA funding confirmad

iﬁﬁunmmu:rﬁﬁtﬁﬁ_tﬁ recycled
content

Legally binding targets (collection, recovery,
recycled content)

Batfery passport and due difigence
framewark

Algmed with ciroular economy and Gresn
Deal

OEM-ed systems and reuse initiztives
Established voluntary recycling channels

Mew certification and tracking system (2025)
Full battery traceability via unigque 1D

Pre-disposal testing supports reuse and
second e

Legally binding EPR frmmework (2022 & 2025
rufes)

Digital traceability, labeling, CPCB portal

(& centralised digital platiorm to track and
audit recycling activities)

Reryclers must be registered and compliant
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The outlook
to 2040
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The biggest driver for lithium demand
is its use in Li-ion batteries.

While outcomes ovar the fext |5 yedrs may vary, global lithium
demand & expected te grow from [3Mt LCE this yar to
between 3.6Mt and 3.2Mt LCE by 2040,

The EV sertor will continue to domimate battery deployment
through 2040 In addition to netzemn targets drnving fleet
Slectrificztion, lower wikl cost of ownership and reduced
n@intemance regquirements will cntinee to drive in=rest for

consumers aver Intemal combustion engine (1CE} alermatives.
Global lithium demand triples by 2040
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in addiion to passerger wehicles, demand from the 25-whesler sector
{eg ehikes, escooters e mopeds) s expetad to grow sgnifiantly o
2040, Much of the growth will be driven by rental and battery swapping
pitiorms in more urban sress, parbcudardy inAsia and Afnc. Altemative
Bitiire demand stresmis inchude < NTOL (urban alr transport auch 2=

short-range @rge ransport and fiymg =) and robotics apphabons,
wihich &re receving significant aizenton carmently.

Lithium-ion battery stordge s a pivotal enabler of renewables
projects by providing flexibility for grid balancing. oroviding
additional slectricity during p=ak times and recharging during
periods of low demand. The reguirement for such appliations
is mncreasing globafly, where projects are supported by both
government and private funding. As a resul, battery demand from
E55 appllcations 15 forecast to experience the strongest growth
rate (albeit from a lower base) between 2005-2040.

Cince the main drivers of battery demand, portable: electronics
have bacome iess promiment dus to the sheer se of batteiizs and
grovth rate of battery caraciy instalied in EVs over the past decade,
Mevertheiess, portable dectromics: conbinue o be an integral
battery end wes sector 352 mainstay in our everyday Uiz In addifion,
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power devices, which include drones and cable-less power togls.are
expected bo see marginial but steady increacss i ute oWing to rising
defenss and global conttruction spending, respectively,

Battery demand by application
. Buibormitie {1006 CAGR)
7 55 (IR CAGH]
[l Fortatis slectronis (3% CAGH)
[ FovedensiSECAGH
. I3ewihaders (55 CAGH)

Electric vehicles could account for

60% of global car sales by 2040.

The share of combmed BEY and PHEY salss & @ funcon of tol
vehicle sales iforecast to grow from 205 in 2024 £o 35% 0y 2030 and
&% by 20401 Diuz to larger battery pack sizes, BEV< will be the primary
drver for Ithiom demand out to 2040, although PHEVS will play a
strong supporting roke for flest electrification and decarbonsation.
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China s expected to retain majonty market share in 2040 at 45%,
follovwed by Europs at [6% and Morth Amarica at 1455 with the rest
of workd (ROW) at 25%

In Eurcpe, rew low-tost EVs from both domestic and gliabil OEMs
will further arcalerat= £V adoption. Emnsions targets will rermain 2
focus for OFMs in the European market and will contnue to drve
the roliout of rew EV models across the region. Burope alio comtains
glotml leaders in EV adoption, with Morway at 72% in 2024, followed
by Sweden at 375,

The U and North American EV market sawv litde growth in 2024,
owing to a shift in ehgibfity of IRA dean wehide oo oedits and
uncertzinty surrounding the US election towards the lztter half of the
year: Mevertheles, it 5 estimated that growth m BY sales will rermam
strong in the 175A throogh o the lorg-term as BV uptale becomes
ncreacingly consurmerdrren and = policy-driven. PHEV modeis




represent dn excellent oppoctimity in the LIS market to lhorease
adoption for comsumers |=ss willing or less able to purdhase 3 BEY,

The ROW represents the largest growth marketior EY sales throlghout
the forest Althoush volumes wers commratively low in 2004, subsidy
schemes in many VY countres and the infhe: of afflordable EV modeks
from Chira will se= sales elimb over the next |5 yeors, raising demand
for lithiuen, Countries such a8 Indis, Thailand snd Malyysa are spedi=l
to be at the forefront of Secmfication within the ROVY.
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Lithium carbonate and lithium

hydroxide are expected to be in near-
equal demand by 2040.

Cathode sctive materal production reguires. sipnificznt quantities of
lithiieen carboniate or thium hydresded=Whether oneform of bthiumos:
is thimen ovwe= =other i dependent an the chosen chemistry

lobal et
. I

?,’5; LHF

- NI iy niciesd

. MM e ke

B 1O high nicksd
O

. Pon Likon

INTETERATIO AL

“"I' B Jeamwipim

ASROSVATIC &

8, PROJECT BLUE

Lirfum 1048 The efement shoping our fitur

Typically, the prodiction of irn-based chemistries (LFP ar LMEP) will
require lithium arbonats, whilst lichium hydraodce s often Eroured
for hghernicke] chemistnies (NCM,NCMA or MCA),

The drive to lower ool produdion costs tas led the rapid adoption
of LFF battenes for EVsin many applications. Moreoven LFP remains
the chemistry of choice for miost battery E55 appiliestions, owing to
its low cost, long oyl life and high mafety rating. Combimed, this has
led to @ monumental surge n fithium carbonate demand over the
past few years. |t s 2stimated that demand for ron-hased mthoda
active material will increase |50 betwesn HISI030, resquining

equivaient moreasas in ithium carbomte.

Hoween i the paripd 20302040, the quest for more energy-dense
batteries and longer BV ranges will provide 3 boost for ithium bydroade
demand. The N3 are poszd 10 hesome the decads for greater solid
state hattery edoption, asaming production Toss became competitve.
Such bameres will ikely opt for state-ofthe-art hphenickel cathode
cheamistrie< to mEximse energy density 2nd cef-i==] SHicenoy

Battery lithium demand by form
- Lithtiumn cxrbringis

s Lithiuen hydrodde

Million tennes
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Regional outlooks

As rechargeable batteries have become the largest driver for lithium demand,
so the geographical centre of demand has shifted to Asia, with China, South
Korea and Japan being major consumers. Enterprises in these three countries
have scaled up the largest cathode active material and Li-ion battery production
globally.

Asz sccountzd for 345 of gobal lithium consumption in 2024, though batfery production B expecied to become mars gecgraphically

diversified over coming demmdes. Lithiom consomed in industrial applications such as ceramics ghss and metallurgical are ako concentrated

in Asia, thoigh Eurcpe, the Middle Ezstermn and Morth America remain significant mariets.

Asia

The Asian market is the largest region
)

for refined lithium umption,
supported largely by the development

leading Li-ion battery component
industries in China, South Korea and
japan.

In 2025, Asm = estimated to account for 92% of global refined
lithiurn demand. with dernand volumes in the region al [2Mt
LCE. Over the period to 2040, lithium demand in Asi s forecast
to grow 2t a CAGR of 7%, to reach 3.4Mt LCE by 2040, Most of
this growth is driven by production of czthode active materiak
for LiHkon attery cells,

In addition to the Li-ion battery industey, Asia forms the largest
producing region for' ceramics, ghy, ghssceamic, greases,
polymers, metallurgical powders and nen-Li-on battery products
usirgg lithium i 2025

By 2040, 585 of A% Fthium consumption is expected bein Liqion
batteres

Wyhite China i forecast to maintain & dominant: position within
the Asian markst, the dew=lopmenty of Li-ion hatisry component
manufacturing capacty in countres including India and Indonesia,
as well as expansion in existing major producing netkors such as
lapan and South Kores will timy Chimas market share by 2040,

A not= on dermamed E¥s ore- the gt and e of Efaem, and therefies £
sHes foreomty o e ey diver for demand Howees, the Tt ime” of lfsum
rompoorn: i the battery wolse chain & with the CAM morafocsrers, wiach an
b= lncted I o different repion than whers the EY sefis soner

Therafore, orwith mendy chin for the breors memmosies miom=t. the gemmmpdy
of ishism dernond ard £ demmnd moy not oiveys ofim - fut o sapply chaim
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Asia demand for lithium by end-use sector
. {ion tetteies
% Ot bt
B Monisttery mtted

Ak

installations.

In China, BY salex from 2020-H24 grew at a CAGR of 775
After such a rapid rise, BEY and PHEY sales growth rates are
naturally. expected to decline as the market becomes more
asturated. Unsurprisingly, BV adoption will b= high=st in more
urban areas where chargmg infrastructure is mast widespread
and driving distances are shorten
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it & antigpated that Thima will contmue to wtlise iron-based
chemistries for most BY and battery 55 applications betwesn
20251035 to apture paxiamum valie along the batiery supply
chain. [ his will support strong demand for ithivm carbonate during
the same peried through dirsct consumption during CAM synthesis.

China s forecast to sccount for 90% of global ron-based
CAM cupply by 2035, heneea sizeable portion of global thium

carbonate will continue to be consumad hers,

Lithium carbonate s alss used i mid-nickel NCM (22 NCME2D)
CAM production a5 3 mesns to lower production costs and for
favourable matersl handling, However, in: reality, mid-mackel NCM
ezthodes could use either lthium @rbonate or fthium hydrosids,

depending on mymthess, produrt, feedstock and cost requirements.

China sko has strong highsicksl CAM (=g NCMEI ) production
capability, where demand for lithium hydrosdde m firstuse CAM
production i forecst to grow |67% between J25 1o 035,

Ulra-high-nickel cathodes {eg. NOM%.533), which also require
lithiuim hydroxide 2s feedstod, used in both large format cylindrical
ectls and next-generation wolid-stote batteries will push the boundary
for energy density, gans to delver EYs with longer drving ranges

Although arbomate will ke preference in Chim in the thort-
t medium-term, the armval of solid-state batteries will increase
demand for lithiuvm hydroxics post 2030, Penetration of solid-
statz will initlly be small and future growth will be highly

dependent on production costs.
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In addition to EVs, China is forecast

to extend its dominance within the

lithium-ion battery ESS sector.

Chira has implement=d various subsidy schemac at'the national
and provincal levels, offering compensation on an RMBKWhH |l
for battery storage mstallation,

Such schemes will continue to iIncentiviss the instEliation of
battery capacity for ubility scale and residential applications. It
is forecast that China will have msmled nearfy 1,500GWh of
apacity for batteey ESS applications by 3030, acsunting for
more than half of global installed capacity.

Asian

lithium

Other also

regions dar

m

driving demand growth,

cathode

EV

either through first-use

i':'ll.'-‘l!'!l!l'ﬂu‘,',T.'ijI",."rt:: or end-use ang

ESS markets,

South Kores and Japan have both phyed a core rolein the lithiuim-
ion mttery story to date, hesinming with the commercalisstion

of the lithwm-on battery. in japan m 1291,

Hpany ezrly mle in Wthium-ion battery development and
deployment was unrivalied, where major advinCcements were
madz at the anode, athods and call level Over the past 20 years,
Hpan has sfowed invesuments i its domestic lithium-ion bettery
supply chamn, although several [apanese companies are actie
overseas in cell manufacturing. and Investing in, or partrering with,

upstream lithium projects as-well as trading lithium commadities.

Mzanwhilz, South Korea has s=8n a3 monumental risz in
domestic production of midstream battery materials to plage
itself s=cond only to China. Betwezn 2020-2025, Sauth Korean
CAM production capacty has grown at a CAGR of 51, leading
to substantil noreases m [ithium impeorts. Karean enterprises
are dlso active overs=is, either bullding standalone midstraam
anid downitream marmdacturmg faciliies or partnering with

austomotive SEMs to supply batternies.

Between MIM-2034 BEV and PFHEV sl jumpad 485% for the Az
region (2c-Chinal The continued offenings of affordable EY modets
from Chirese OBMe sisch a= BYDL will bolster sale< in migny countries.




Emerging EV markets such as
Thailand, Malaysia and Indonesia
are a major target for Chinese
OEMs looking to maximize capacity
utilization and increase market share,
in turn driving lithium demand.

Although sales valumss are currently small, India &5 a high-
potential market, expected 1o ses greater strides with EV
adoption between 2000-2040,

Moreower, the slectne 2-2nd 3-whesler sector (scooters, 3-whes|
cargo vehicles, &) will be a major crowth sector within Asi

aftermatives-

North America

Battery swapping for electnc motorcycles and scooters is
already popular in 'Urban arsas dnd rising competition betwesn
third party batt=ry swapping provides across Adia bk expected
arzment demand for lithium in this light electric vehicle (LEV)
segrmant batween 20252040,

Asia (ec-Chima) will 2o 5= a strong bunldout of large-scale
renawable energy projects and co-locited battery energy
storaze systems to 1040,

Recently installed and announced projects alresdy consistently
=xezed the GWh sale, requining large quantities of lithium at 3
single site. A= an ample, in December 2024, Hugwe announced
a 3.5GW photovolaic project with 4.5GWh of znergy storage

project in the Philippines, which would requiire approximately
2.5kt of lithium earbonate for the single battery E3S project

Lithium demand in North America is forecast to grow elevenfold by 2040.

The expansion of cathodz active matarial production capacity
and other lithium-bearing Lbon battery components in the
region s expected to bnng first-use! ithium demand to the
Amnericas, rathes than importing lithium in the form of consumer
products which has been the case to date.

Crzimand volumes are forecast to increase from 30kt LCEin 2025 to
334kt LCE try 2040, with the Liion battery industry accounting for
95% of woial demand in 2040 compared 1o 48% in 2{25.

The LYSA is the main market within MNorth America, given the see
‘of its acskomotve ndostry and population. so the sdoption rakesin
this country will continue to he the dominant demand driver for the
Iithiunt-ion battery mdustry in the Americas to 2040,

As 3 result, the majority of scheduled athode actie material
production canacity in the Americac is located in the USA

North American EV sales track the
rollout of new models.

By 2040, it &s =xpected that approximately 30% of passenger
ziles in Morth America will be either 2 BEW or a PHEV.

PHEYs represent a major growth opportunity in Morth Amenca
due to longer driving distances: offering consumers  greater
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chioice for vehicle slectrification. Akthough PHEY battery packs
are smaller than those found in BEV4, pack szee coptinug m
increase in order o maxmnise driving range across models,
Thersfore, as BV zales scale, the intentity for required lithium
it abo expect=d to Intreate for each model, offering additional
growth opportunity

Although the EPA announced early in 2025 that it iends to relax
emissions targets, OFEMs have been targeting  electrificatzon
for their modal lineups for a number of years. With new and
attractrve EY afferings being unvelled over the next five years from
all major OEMs, consumer themselves, rather than simply pohicy, s

expected to drive the uptake of EVs in Narth America s expected
to follow.,

MNerth America & aleo advancing Its batizry ESS Industry to
integrats renevwables projects whilit enhancing and balancing the
grid. As such, both federal and smabelevel initiatives: have besn
launched to support the growth of the sector and 25 2 result,
battery ESS projects are becoming larger.

California and Texas lead the way with installed battery capacity

and are forecast to remain key driving states for renewables
adoption moving forvard,

43
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MNorth America demand for lithium by Morth American battery demand
end-use sector and BEV/PHEY penetration rate

. Liion totiznss - Battary demand
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Annual North Amierica cumulative
battery ESS installation
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