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Global EV market sales projections

Europe and North America rising rapidly on vehicle electrification...

Global Electric Vehicle (EV) sales forecast Drivers include:

Units (000) . Europe and North America to contribute : 1. Green transition and
: to a greater share of EV sales : electrification. Subsidies and
120,000 A OO : incentives e.g., US Inflation
Reduction Act (IRA), EU Net Zero
ghl n B Industry Act promote greater green
100,060 g 1 ¥ transition and the development of
. i the EV industry.
80,000 - ™
= B 2. EVs are becoming an affordable
60,000 __ option for consumers which
- spurs greater adoption,
20,000 N | contributed by EV tax incentives,

robust investments by global
automakers, declining battery costs

20,000 and more.

Changing consumer behaviour as
EVs become more desirable on the
back of rising ESG awareness,
preference to reduce reliance on
fossil fuels and more.
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Global EV market sales projections
. Which spurs aggressive battery capacity investments by OEMs

By 2030F, OEM’s battery capacity is expected to see greater contribution at 40% of total global battery capacity.
Excluding BYD, OEM'’s share is expected to reach 30% by 2030F, up from 15% in 2022.

Global OEMs are expected to be a major player in EV battery

Global EV battery production capacity OEM EV battery production capacity outlook
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Left figure: Source: SNE Research, DBS Bank Ltd.

Right figure: Note: Based on latest database and company announcements. *OEM share % of total global battery capacity excludes BYD’s share, which includes battery production for its OEM business and
battery shipment business. Including BYD’s share, OEM share % in 2022 versus 2030F will be 36% and 39% respectively. Source: DBS Bank Ltd estimates.
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Influx of new EV battery projects by global automakers
Global automakers are shifting their EV investment focus in recent years, why?

With rising global electrification as the backdrop, global automakers are racing to invest in EV battery
capacity in recent years. We attribute the recent shift to the factors below:

1. Government policies to develop domestic EV value-chain as part of transport decarbonisation
journey via boosting new EV investments through EV subsidies or incentives.

2. Supply chain resilience — While supporting domestic automakers to grow, foreign governments also
want to reduce the over-reliance on a single country for critical parts and components for EV assembly -
e.g. the US government’s Inflation Reduction Act (IRA) and Europe’s Critical Raw Materials Act.

3. Deeper vertical integration allows automakers to drive down product costs, as EVs are more
expensive compared to internal combustion engine (ICE) vehicles.

4. Localisation of supply chains — Aim to establish a more secured and sustainable local-market focused
supply chain management system

Overview
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Building a more secure EV supply chain through vertical integration

Most EV projects are not profitable; global automakers are emulating Tesla and BYD strategy

Observation #1: Over time, deeper / higher levels of vertical integration

« Generally, automakers start with battery cell production and later, expand through the entire battery supply value chain, and
even all the way to raw material recovery

« Global automakers are investing in critical minerals to support their battery factories, e.g. through direct stakes into mines or
supply contracts. Cathode active materials (consist of nickel, lithium and other materials) accounts for about 40% of the cost of
a battery cell.

Observation #2: Global automakers are concurrently scaling their supply chain (including cell production) and EV assembly

capacity

« Automakers are building security into their supply chain network by securing long-term supply contracts with mineral
companies for battery separators, anodes, cathode active materials (high-grade manganese sulphate) and precursor as well
as onshoring production to support the domestic supply base

Observation #3: Unified cell design

« Achieve economies of scale and lower costs, as this approach can accommodate more upcoming EV models for the mass
market while the customised solution will cater to the premium EV segment. Volkswagen expects to simplify its battery packs
with one cell design that works across 80% of its products, of which VW believe they can lower cell cost by about 50%

Overview
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Global automakers’ EV supply chain investment strategy

American automakers are the most aggressive in EV battery investment

American automakers: Concurrent
expansion in both EV production and
battery capacity

More comprehensive approach on EV
supply chain investments.

= Riding on massive government support

to build new battery capacity
*= Investing in battery cells, critical

minerals and components to ensure a

more secure and sustainable value
chain

=  Opt for Joint Ventures (JVs) for battery

plants investments, of which key JV
partners include Korean/Japanese
players

Overview

European automakers: Electrification
pace driven by policy

Piecemeal policy causing automakers to
invest in specific segments to meet
regulatory compliance.

Outlook

Directional initiatives — shifting away
from single country supplier and probe
on China EV subsidy

Standardization of battery cell strategy
to drive economics of scale and lower
EV cost

Partnerships and regional sourcing
strategy

Opt for in-house battery plant
investments over JVs

Risks
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Asian automakers: Playing catch-up on
electrification

Except for China, Japanese and Korean
automakers are rolling out more EV models
from mid-2020s.

Japanese & Korean automakers’
electrification strategy includes battery
and fuel cell technology, hence
affecting their EV battery investment
flows

Self-development of battery technology
(solid state batteries) and partnership
on battery projects

Opt for JVs for battery plants
investments, of which key JV partners
include Korean/Japanese players

Conclusion

ﬂ DBS Disclaimer: The information contained in this document is intended only for use during the presentation and should not be disseminated or distributed to parties outside the presentation. DBS Group accepts no liability

whatsoever with respect to the use of this document or its contents.



Global OEMs emerging as a major player in EV battery capacity
By 2030F, global OEM battery manufacturing capacity (GWh) is forecasted to expand by 20%-30% CAGR

= By 2030F, OEMs is expected to be a major player in EV battery capacity, contributing to 40% of total EV battery capacity (i.e., OEMs and independent
battery suppliers). Excluding BYD, OEMs is expected to contribute almost one-third of total capacity at 29% market share, up from 2022’s contribution at

15%.

= By 2030F, OEM battery manufacturing capacity is expected to expand from the current 500GWh into c. 2,650GWh, which translates into 23% CAGR p.a.,
based on latest battery capacity expansion plans laid out by global OEMs. Excluding BYD, OEM battery capacity is expected to grow by 32% CAGR by
2030F.

OEM capacity and % contribution to total battery capacity* OEM battery manufacturing capacity, current and forecast
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Note: Based on latest database and company announcements. *OEM share % of total global battery capacity shown in left figure excludes BYD’s share, which includes battery production for its OEM business
and battery shipment business. Including BYD’s share, OEM share % in 2022 versus 2030F will be 36% and 39% respectively. Source: DBS Bank Ltd estimates.
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North America & Europe’s growth estimated to double that of APAC

Driven by (i) policy incentives and (ii) rising focus to reduce reliance on selected countries

= Global OEMs are setting up more battery manufacturing plants in North America (NA) and Europe, wherein battery manufacturing capacity in both

regions are expected to see c. 40% CAGR between 2022 to 2030F, double the growth rate of OEM battery plants set up in APAC.

= OEMs with battery expansion plans in NA and Europe include GM, Ford, Tesla, BMW, Mercedes, Stellantis, Volkswagen, Volvo, Jaguar, Renault Group.

= Even Asian OEMs such as Honda, Nissan, Toyota and Hyundai are aiming to set up battery manufacturing plants in NA and Europe.
= By 2030F, half of OEM battery capacity will be located in NA and Europe, a significant increase from <20% in 2022.

= Key drivers behind strong battery capacity growth in US/Europe:

= Attractive government policies that incentivises OEMs to localise their EV value chain e.g., US EV tax credits incentives under the US Inflation

Reduction Act (IRA), EU Critical Minerals Act (CRMA)
* Rising concerns over the EV industry’s reliance on selected countries for battery raw materials and parts, such as China and Russia

OEM battery manufacturing capacity (GWh), based on location of plants OEM battery manufacturing capacity share %, based on location of plants
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North America outlook: Key drivers

US IRA provides EV tax credits of US$3,750 — US$7,500, if eligible OEMs can meet conditions related to EV raw
materials and battery components. Conditions are aimed at incentivising domestic EV raw material and battery industry.
US IRA EV tax incentives eligibility
. . = Tax credits could amount up to 10% - 15% of EV
_ MSRPs, based on threshold limits on Manufacturer’s
Consumer Income Eligible consumers need to have modified ~ US$150k — US$300k Suggested Retail Prices (MSRPS).

requirements adjusted gross annual income that does
not exceed certain threshold

=  Since the release of the IRA, automakers have invested

Raw materials

Automaker Retail price Qualifying vehicles must not exceed Van: US$80k . .
requirements (MSRP) manufacturer’s suggested retail price SUV: US$80k US$58bn in U.S EV.suppIy Cham to take advantage of
threshold, depending on vehicle type Pickup truck: US$80k these tax credits, with most investments centred on
Others: US$50k battery cell manufacturing (see below).
Final assembly Only EV models assembled in NA are North America: Canada,
| eligible o ____ | US, Mexico North America investments (US$bn) post-IRA
| Critical minerals To qualify for US$3,750 of EV credit, I 2023: 40%
: must have certain value of applicable 1 2024: 50%
: minerals extracted or processed in US | 2025: 60%
| or in a country wherein US has a Free ! 2026: 70% .
! Trade Agreement (FTA) with E 2027: 80% EV manufacturing
- :
' Battery To qualify for US$3,750 of EV credit, | 2023: 50% Battery component production
! components must have certain value of components | 2024, 2025: 60% Multiple categories
i manufactured or assembled in NA | 2026: 70%
" 1 2027: 80% Battery recycling
: | 2028: 90%
1
I 1

2029: 100%

r

Note: US FTA countries include Australia, Bahrain, Canada, Chile, Colombia, Costa Rica, Dominican Republic, El Salvador, Guatemala, Honduras, Israel, Jordan, Mexico, Morocco, Nicaragua, Oman, Panama, Peru,
Singapore and South Korea. Japan is also added to the qualifying list through critical mineral agreement (CMA) with the US. Investment amounts include investments in NA region announced post-IRA up until April
2023. MSRP = Manufacturer’s Suggested Retail Price. Source: Bloomberg NEF, state.gov, DBS Bank Ltd
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North America outlook: Future growth
By 2030F, North America is expected to see the largest additions in battery capacity globally, at 39% CAGR growth

= By 2030F, North America’s OEM battery manufacturing capacity is forecasted to grow from the current c. 60GWh to c. 850GWh by 2030F, which translates into
39% CAGR growth, led by GM, Ford and Tesla.

= Historically, Tesla has dominated battery manufacturing capacity in North America, followed by GM.
=  Going forward, other companies such as Ford, Stellantis, Volkswagen, Hyundai, Toyota and Honda will also be setting up their own battery
manufacturing plants either via in-house or under joint ventures.
=  BMW currently has a partnership with Envision AESC for a 30GWh battery manufacturing plant in South Carolina, USA. BMW will also be setting up its
first North American battery plant in Woodruff which is expected to commence in 2026.

= These plants will help these OEMs qualify for the battery component requirement (US$3,750 EV tax credit) under the US IRA.

OEMs battery manufacturing capacity located in North America OEMs battery manufacturing capacity located in North America (2030F), by %
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North America outlook: Future growth

Most battery plants will be formed under JVs with Korean/Japanese battery makers

= By 2030F, almost 75% of OEM battery capacity will be formed under JVs whilst the remaining 25% will be formed in-house, with
Korean/Japanese battery makers as key partners. South Korea and Japan are friendly US Free Trade Agreement (FTA) parties.

= Most OEMs will (i) prepare, provide and manage the land, buildings and utilities, and (ii) focus on cell assembly (i.e., taking cells
manufactured by battery maker partner and assembling them into packs).

= Battery makers typically focus on (i) cell manufacturing, given their technology and manufacturing expertise, whilst providing (ii)
specialised equipment such as cell assembly equipment, and (iii) talent and training.

OEMs battery manufacturing capacity in North America, by structure (GWh) JV partners for North American OEM plants (GWh)
GWh mJ]V =mSelf GWh B LG Energy Solutions M Panasonic SDI SK On
180 180
160 160
140 140
120 120
100 100

80 30

60

40 60

2 I 10

: 2 N m B
o (1 0 c © © © 0
5 & §t & § £ gt & =2 ¢ 0
(i 2 IS g = % § oA o GM Ford Stellantis Tesla Hyundai/Kia Honda
i) > ° e
n —(—“D § % North America
> T
i\
Source: DBS Bank Ltd estimates
Overview Outlook

ﬂ DBS Disclaimer: The information contained in this document is intended only for use during the presentation and should not be disseminated or distributed to parties outside the presentation. DBS Group accepts no liability 1
whatsoever with respect to the use of this document or its contents.



North America outlook: Future growth

In the short term, North America will continue to rely on battery imports; Over the long-term, there is likely an
oversupply of batteries, which is positive for OEM gross margins as battery costs decline.

= By 2030F, battery demand in North America is expected to rise to 643GWh, up from 2022’s levels of 101GWh, which translates into
26% CAGR growth by 2030, according to Bloomberg NEF’s estimates.

» Battery demand will be led by passenger EVs (accounting for 80% of annual demand), followed by commercial EVs and

stationary storage demand.

= From 2025 onwards, assuming that planned ramp up in domestic capacity is on schedule, NA is expected to see an oversupply of

batteries, based on Bloomberg NEF estimates.

North America total battery demand

GWhlyear mPpassenger EV Commercial EV. mE-bus
700
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26% CAGR
400
300
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Source: Bloomberg NEF, DBS Bank Ltd

North America battery cell capacity versus demand
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Europe outlook: Future growth
By 2030F, Europe OEM battery manufacturing capacity is forecasted to grow by 40% CAGR

= By 2030F, Europe OEM battery manufacturing capacity is forecasted to grow from the current c. 40GWh to ¢.600GWh by 2030F, which translates into 40% CAGR growth,

led by Volkswagen and Mercedes, assuming that all plans come online.

Historically, Mercedes and VW has dominated battery manufacturing capacity in Europe. Going forward, other companies, including US/JP OEMs (Tesla, Nissan), will
also be setting up their own battery manufacturing plants in EU either via in-house or under joint ventures. BMW continues to mainly rely on external suppliers via long-
term supply partnership arrangements with CATL, EVE Energy and Envision AESC.

= In Europe, there are several planned battery manufacturing plants that entails the sharing of production capacity with multiple OEMs.

= Automotive Cells Company (ACC), of which Mercedes, Stellantis and Total Energies has equal stakes in, has 120GWh in capacity planned by 2026, of which
battery supply off-takers will be Mercedes and Stellantis.

=  There are also multiple long-term supply arrangements between OEMs and EU battery plants. Off-takers of Envision AESC’s 30GWh battery supply will be Renault
Group and other customers, whilst that of CATL 100GWh will be Mercedes, BMW, Stellantis and VW. BMW is also expected to form long-term supply partnerships
with CATL and EVE Energy on 40 GWh worth of capacity in Europe.

OEMs battery manufacturing capacity located in Europe OEMs battery manufacturing capacity located in Europe (2030F), by %
GWh m2022 ®2023 ®2025F m2030F Renault Nissan

Jaguar 5% 4%
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50 I
. 0 i O

— Multiple Mercedes
19% 20%

Note: *Multiple refers to battery manufacturing plants with plans to share capacity/production across a wide range of OEM brands e.g., Mercedes, Stellantis, BMW, Renault Group, VW and others.
Source: DBS Bank Ltd estimates

Mercedes  Multiple Volvo Tesla Jaguar Renault Nissan
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Europe outlook: Future growth

Most battery plants will be formed in-house, which is different from US’s approach. For those under JVs, Northvolt
is the key JV partner.

=  Contrary to the US, 60% of OEM battery capacity will be formed under in-house arrangements whilst the remaining c. 40% will be formed via joint ventures, with
Northvolt as a key partner. VW owns a 20% stake in Northvolt.

=  The focus on in house battery plants is on the back of strategic battery investment plans outlined by major EU OEM players i.e., VW, Mercedes:
= VW has formed a subsidiary, PowerCo SE, a separate battery company, to build the Group's global battery business across the entire value chain, from raw
material supply and development to the construction and operation of gigafactories. By 2030, PowerCo aims to operate 6 cell factories with a combined production
capacity of 240 GWh, of which we assume 120GWh would be located in Europe (VW has currently outlined plans for 80GWh in EU).
= Mercedes has announced 2 battery cell factories which will be built in Europe amounting to 50GWh, which will be built by self. Mercedes also has a 33% stake in
ACC (captured under ‘Multiple’ in chart below) as well as a partnership with CATL.

OEMs battery manufacturing capacity in Europe, by structure (GWh) JV partners for Europe OEM plants (GWh)
GWh GWh ) o
200 140 m Multiple Envision AESC Northvolt
mJV =Self
150 120
100 100
50 80
, IR L] — 60
c (%) [} © o = = c e
o 3 2 B Z S 23 g 5 40
g 8 E = > & g 2 2 -
5 o = = x © = 20
S = 0
>

Multiple Volvo Volkswagen Nissan

Note: *Multiple refers to battery manufacturing plants with plans to share capacity/production across a wide range of OEM brands e.g., Mercedes, Stellantis, BMW, Renault Group, VW and others. Ford cancelled
its planned Turkey battery plant (45GWh). Source: DBS Bank Ltd estimates
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Global outlook: OEMs are encroaching further onto the EV value chain

Notable breakthroughs in battery cell and other EV-related investments

Mercedes

Investments in battery cell

development:

| Mercedes invested in Sila, a
next-generation battery

Ford

In terms of battery plant
investments in North America,
Ford and SK On formed a joint
venture known as BlueOval
SK. Under the BlueOval SK

Tesla

Tesla’s proprietary 4680
battery cells (which is based
on NCM chemistry) was
developed in-house since 2020. !

During VW's Power Day 2021, VW
Group has unveiled targets, which
will be executed by its subsidiary
PowerCo SE:

In terms of battery plant
investments, GM and LGES
formed a joint venture known as
Ultium Cells, and also a JV with
SDI.

Recently, Tesla’s 4680 battery
cell has won 4 patents. Tesla’s

4680 battery cell is set for mass |

production (partnering with
Panasonic), in which 4680 cells
will be used in all future Tesla
models (including the
Cybertruck).

Tesla has made plans to bring
LFP battery supply chain into
the US in Jan 2024 as reported
by Reuters.

= In-house development and

production of battery cells
Target to develop unified cell

Invest and set up cell factories
with total capacity of 240GWh
by 2030

Vertical integration (including
the production of cathode
material and primary
materials)

Investments in battery cell
development: QuantumScape, a
battery start-up company

Other investments: Invested in
mining company ACG, alongside
Stellantis

Source: Company reports, Reuters, DBS Bank Ltd

Investments in battery cell
development:

Operates its own R&D
centres focused on battery
cell development e.g.,
lithium-metal, silicon, solid-
state batteries.

Start-up investment into LFP
cell technology (i.e., Mitra
Chem), to develop more
efficient LFP batteries

Investments in other start-
ups to develop cheap EV
batteries (e.g., OneD
Battery Sciences start-up)

Overview

Outlook

JV, SK On will train Ford’s
employees on its proprietary
technical, quality and
manufacturing processes.

Investments in battery cell
development:

= New JV with EcoProBM
and SK On focusing on
cathode/cathode active
material

Though, amid ongoing EV
demand headwinds, Ford has
recently cancelled its JV with
LGES/Koc Holding, which was
planned for a 45GWh battery
plant in Turkey, Europe.

materials company, in 2019.
Mercedes-Benz will be
incorporating Sila’s silicon
anode chemistry in its EVs
from 2022 onwards, which
offers higher energy density by
20-40% as compared to
existing cells’ format.

Mercedes has also set up its
own R&D campus which
focuses on research, design
and production of battery cells.

33% stake in Automotive
Cells Company (ACC) (with
Stellantis and TotalEnergies)
which focuses on the
development and production of
next-generation high-
performance battery cells and
modules

B_DBS
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APAC outlook: Chinese OEMs
By 2030F, APAC OEM battery manufacturing capacity is forecasted to grow by 14% CAGR, dominated by Chinese OEMs

= By 2030F, APAC OEM battery manufacturing capacity is forecasted to grow from the current c. 400GWh to c. 1,100GWh by 2030F, which translates into c.
14% CAGR growth, led by BYD.

= Certain Chinese automakers e.g. GAC are strengthening their control over the EV supply chain by self-developing EV batteries

= BYD through its respective battery business unit, supply EV batteries to other automakers as well. BYD is also expanding overseas to reach more
global OEMs

= Onthe other hand, Dongfeng and Geely have set up JVs with battery companies to co-develop EV batteries

= Chinese OEMs rely on both in-house battery investments and joint venture investments (see next two slides)

OEMs battery manufacturing capacity under Chinese OEMs

GWh m2022 ®2023 m2025F m2030F
800 11% CAGR
700
600
500
400
300
200 32% CAGR 29% CAGR 9% CAGR 6% CAGR
100
BYD Zhejiang Geely GAC SAIC Dongfeng

Source: DBS Bank Ltd estimates
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APAC outlook: Chinese OEMSs

In-house battery investments

GAC

Largest battery and energy
storage project in Guangzhou

Location:
Guangzhou — 36GWh by 2025, at
total investment of US$1.56bn

Battery technology:
LFP battery

Invested on battery & battery
components production, battery
assembly

Location:

Xuzhou, Wenzhou, Zhengshou,
Fufeng, Inner Mongolia, Chile and
Hungary. Total capacity of 75GWh
for about US$4bn

Battery technology:
Blade battery (LFP)

Overview

Outlook

Geely group (which includes self
and other auto brands) is targeting
in-housing a large part of capacity
in battery cells, battery packs and
battery management system.

Total planned investment of
US$19.1bn to build 190GWh
battery capacity, though plans
may likely see some slowdown
amid excess battery capacity in
the market.

Location:

Anhui, Jiangsu, Tangshan,
Jiangxi, Hunan, Zhejiang,
Quzhou, Ganzhou.

Battery technology:

LFP battery, ternary pouch and
parismatic battery, lithium-ion
battery

GWM (SVOLT)

SVOLT was seeking an IPO to
speed up its capacity expansion
with total planned investment of
US$15.7bn for capacity of
296GWh.

IPO plans are currently pending.

Location:

Changzhou, Huzhou, Suining,
Chengdu, Jiangxi, Anhui, Nanjing,
Jaingsu, Germany, Thailand.

Battery technology:

LFP battery, ternary battery,
cobalt-free battery, short-blade
battery

“ DBS Disclaimer: The information contained in this document is intended only for use during the presentation and should not be disseminated or distributed to parties outside the presentation. DBS Group accepts no liability
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APAC outlook: Chinese OEMSs

Battery JV investments

XCMG (Xuzhou Construction Machinery
Group)

Manufacture and sell batteries, perform recycling
of traction power battery

Total investment: US$0.145bn
Commenced in Apr-23

FAW

Focus on R&D, manufacturing and sales of power
battery and battery system

Total investment: US$1.88bn
Total capacity: 45GWh

Sunwoda, Jirun Auto

Focus on development, manufacturing and sales of power and
storage batteries (lithium-ion, lithium polymer), battery packs and
BMS. Total capacity: 800k units of battery

BASF, Zijin Mining
Build production line for ternary precursor (100k tons/year) and old
lithium battery recycling (150k tons/year)

Farasis Energy

Conduct R&D, manufacturing and sales of lithium battery products,
BMS, materials for cathode and anode, electrolyte and separator

Total capacity: 54GWh

CATL

Zeekr models will adopt CATL'’s Qilin battery. Total capacity:
15GWh

Overview

Outlook Risks

DONGFENG

CATL
Total investment: US$0.01bn
Total capacity: 9.6GWh

Sunwoda

Produce battery, battery module, battery
pack and battery management system

Total investment: US$1.67bn
Total capacity: 30GWh

Conclusion
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APAC outlook: Korean/Japanese OEMs
Korean/Japanese OEMSs are ramping up their battery capacity, expected to grow by 25% CAGR

By 2030F, OEM battery manufacturing capacity by Korean and Japanese OEMs are expected to grow 25% CAGR yoy, up from c. 50GWh in current battery
capacity to c. 300GWh by 2030F, led by Toyota, Hyundai/Kia and Honda.

By 2030F, 85% of Korean/Japanese OEM battery manufacturing capacity will be set up via JVs, of which key JV partners include:
= Korean partners: LG Energy Solution and SK-On

= Japanese partners: Panasonic, GS Yuasa, Envision AESC (Nissan owns a 20% stake)

KR/JP OEM’s roles within JVs are largely centred around assembling of packs e.g., obtaining cells from battery makers and assembling into battery packs

= Toyota is an exception given its expertise in battery development stemming from its legacy battery-related operations; Toyota and its JV partner
Panasonic is jointly developing prismatic lithium-ion batteries, solid-state batteries and next-generation batteries

OEMs battery manufacturing capacity under KR/JP OEMs JV partners for KR/JP OEMs (GWh)
GWh GWh
120 80 m Envision AESC GS Yuasa
m2022 m2023F =2025F m2030F LG Energy Solution = Panasonic
100 mSK On Toshiba, Denso
60
80
60 40
40
20
20
Toyota Hyundai/Kia Honda Nissan Suzuki Mitsubishi Hyundai/Kia Honda Toyota Nissan Suzuki Mitsubishi
Source: DBS Bank Ltd estimates
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Global outlook: OEMs as potential winners from declining battery costs
Battery costs are forecasted to go below US$100/kWh threshold point by 2026, benefiting OEM gross margins

= The US$100/kWh threshold is often referenced to the point where EVs reaches price parity with internal combustion engine (ICE) models, although price
parity varies across vehicle segment and region

= Bloomberg NEF estimates that by 2026, battery costs will reach US$100/kWh on the back of ramp up in battery capacity, continued technological
process, manufacturing processes and more, which will benefit OEMs’ gross margins

= Based on latest public announcements, major OEMs have targeted to reach <US$100/kWh as early as 2024

Long term lithium-ion battery price forecast Publicly announced lithium-ion pack prices, by OEMs
Real 2022 $/kWh $/kWh o 2018 e 2019 2020 e 2021 ——BNEF
1,400 A Observed prices Near-term outlook = -= =17% learning rate 250
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Business risks

Competition for raw materials, higher investment costs, talent availability and more
Battery metals available in US and US FTA
countries
= Competition for key battery materials from countries outside of China. US FTAs will tilt supply decisions towards countries
such as Australia, Canada and Chile for supply of lithium, nickel and cobalt, and away from China. -
= While Bloomberg NEF estimates that there will be sufficient metals supply capacity from US and US FTA countries to meet
US demand through 2029, there is likely greater competition for key battery materials from EU and other countries as ~ Aystralia Yes Yes Yes
other countries also seek to reduce reliance on China.

Canada Yes Yes Yes
. Capital expenditure/investment costs is more expensive in US and EU, as compared to APAC (especially China). Based on Chile Yes
Bloomberg NEF’s estimates, funding required to build a North American/European battery manufacturing plant averaged at
US$100m/GWh, versus China at US$60m/GWh. Mexico Yes
. In the US/Europe, a lot of specialised equipment such as cell assembly equipment is imported from APAC, which incurs Morocco Yes

additional import costs. Majority of battery manufacturing equipment is manufactured in China, Japan and South Korea.
. China is the cheapest as China has significantly stronger value chains (e.g., manufacturing equipment) and lower labour, us Yes Yes
land and permitting costs.
. Further, there could be looming equipment supply shortage amid the aggressive gigafactory ramp-up in US/EU, noting Source: Bloomberg NEF, DBS Bank Ltd
that incumbent battery cell manufacturing suppliers are already operating at more than 95% capacity, leaving little room

to increase output. This could result in upward pressure in capital expenditure/investment costs. Battery plant investment costs (US$m/GWh)
) o ) ] o ) ) 120
= Talent availability. Battery manufacturing requires specialised knowledge that takes decades to build. Even Chinese, South 100
Korean and Japanese battery giants have faced talent shortage challenges. Some US OEMs have put in place training
programmes e.g., GM with its Automotive Manufacturing Electric College programme. 80 60
= Race towards innovation. Opportunity to invest in other battery technologies (e.g., solid state batteries, silicon anodes), new 40
manufacturing processes and other segments such as recycling.
. However, big battery makers like CATL, Samsung SDI and LGES have large-scale R&D efforts and will be better 0
positioned to scale new technologies ahead of OEMSs. North America China

. In terms of battery cell innovation, Chinese players (e.g., CATL, BYD) is currently leading the industry
Source: Bloomberg NEF, DBS Bank Ltd

Overview Outlook Risks

“ DBS Disclaimer: The information contained in this document is intended only for use during the presentation and should not be disseminated or distributed to parties outside the presentation. DBS Group accepts no liability 21
whatsoever with respect to the use of this document or its contents.



Industry risks: Europe
A significant portion of Europe’s battery gigafactory pipeline may not be realised

= Based on industry reports by Transport & Environment campaign EU CRMA vs US IRA vs Canada CMA
group, 68% of Europe’s battery gigafactory pipeline may not be - :
realised as companies weigh shifting their investments from Europe SH eI S iaicl CENECES
Raw Materials Reduction Act Critical

into US instead, amid the strong incentives provided by US IRA.
» Tesla’s gigafactory in Berlin is among the plants at risk of being

Act Minerals Act

. .2 Strengthening
deprioritised. domestic Q
= Other EU OEMs (e.g., VW) has also announced recent battery supply
manufacturing expansion plans into NA. capabilities
Diversifying

supply chains

= Presently, EU’s landmark policies is lagging the US IRA and

Canada Critical Minerals Act in boosting domestic supply chain Qf(;g::etraﬂng Q
CapabI|ItIeS implementation
» Net Zero Industry Act mainly focuses on simplifying permitting Championi
. h ampioning
and approval processes for battery production projects sustainable Q
= Recently announced EU Critical Raw Materials Act is practices
predominantly focused on the raw material value chain Improving risk

monitoring and Q Q
. . . mitigation
= More incentives may be needed to retain and attract battery

manufacturing/supply Chain investments into the EU Source: Bloomberg NEF, European Commission, the White House, US Treasury,
Government of Canada, DBS Bank Ltd
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Industry risks: North America

Mismatch in demand-supply dynamics across the different battery chemistries

Most of prospective capacities in US is focused on Lithium Nickel Manganese Cobalt Oxide (NMC) or Lithium Nickel Cobalt Aluminium Oxide (NCA). US and EU
automakers have historically placed a big bet on nickel-based chemistries, whose upstream value chain is easier to diversify even that such chemistries rely on additional

battery metals beyond lithium such as nickel and cobalt.

However, there has been arising interest towards Lithium Iron Phosphate (LFP) due to its lower costs, of which there is likely to be insufficient supply in the future.

Based on announced battery manufacturing capacity, there is a surplus for NCA and NMC, with most NMC plants is expected to come online from 2025. On the other
hand, there is a deficit for LFP, on the back of limited LFP manufacturing capacity in US which poses a risk.

=  Chinese players is currently leading the industry in terms of LFP battery manufacturing (owns 95% of LFP manufacturing capacity).

= Tesla, VW, Ford and Rivian have announced that they aim to use LFP for their entry-level models with lower driving ranges, which do not require high energy density
and long ranges. Tesla has recently announced plans to bring LFP supply chain into the US whilst Ford is expecting to launch its US LFP plant in 2026 (albeit at a

smaller capacity than its earlier planned capacity at 40GWh based on latest announcements).

US battery demand-supply, by chemistries

GWhlyear NMC capacity —===NMC demand

400 GWhlyear NCA capacity —e=—=NCA demand GWh/yearmssm | FP/LMP capacity —==LFP demand
80 200 j=mmmmTTTTTTTTTTg
Oversupply Oversupply ' Undersupply
300 60 150 TR
200 40 100
100 20 50
0 0 0 — - u I B B B .
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Source: Bloomberg NEF
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Industry risks: Global
Over-capacity risks across markets

EV battery demand forecasts

EV battery demand
(84% of total in 2030)

(GWh) - EV
6,000 =E‘§?\sumerglectronics 2(5): 2022_30': CAGR 224%
Motive Products
_ omers o 3.1 TWh in 2030
20%
3,000 159%
2,000 o Total rechargeable battery demand
1,000 5% 2022-30F CAGR: 21.1%
0% .
23F 24F 25F 26F 27F 28F 29F 30F 31F 32F 33F 34F 35F 3-7TWh N 2030
Source: |IEA, SNE Research, DBS Bank Ltd
EV battery [C)h.roducti‘on capacity outlook Production capacity
B Chinese companies
7000 e 1 Korean companies 2022-30 CAGR: 23.0%
' H Japanese companies -
- = 6.8TWNh in 2030
5,000 B
4,000 o
3000 Effective production capacity
2,000 _ (Est. 70% of designed capacity)
1,000 .
0 4.7TWh in 2030
20 21 22 23F 24F 25F 26F 27F 28F 29F 30F
Source: SNE Research, DBS Bank Ltd
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2030 production capacity is
much higher than demand
forecast

2022-30F CAGR of production
capacity is also higher than that
of demand

However, if based on estimated
effective production capacity of
about 70%, effective production
capacity will be 4.7TWh in 2030,
translating to about 27%
overcapacity over total
rechargeable battery demand

Overcapacity of batteries is a
key risk to battery makers

Conclusion
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Summary on risks
Faced by OEMSs versus battery makers

OEMs

1. Competition for key battery materials from countries outside
of China

2. Investment costs is more expensive in US and EU, as compared
to APAC (especially China). There could also be looming battery
cell manufacturing equipment shortage.

3. Talent availability. Battery manufacturing requires specialised
knowledge that takes decades to build. Even Chinese, South
Korean and Japanese battery giants have faced talent shortage
challenges.

4. Racetowards innovation. Big battery makers like CATL,
Samsung SDI and LGES have large-scale R&D efforts and are
likely to be better positioned to scale new technologies ahead of
OEMs. Presently, Chinese players (e.g., CATL, BYD) are leading
in terms of battery technology and innovation.

5. Mismatch in demand-supply dynamics across the different
battery chemistries, where NCM/NCA chemistries are likely to
see a surplus over the long-term, whilst highly-sought after LFP
chemistries are likely to see a deficit. LFP chemistries are largely
dominated by Chinese players e.g., CATL, BYD.

Battery makers

1.

OEMs are becoming a major EV battery player. By 2030F,
OEMs make up 40% of total worldwide EV battery capacity.
Excluding BYD, OEM’s 2030F battery capacity stands at 30% of
total global battery capacity, up from c. 15% in 2022.

Potential market share losses as OEMs may rely less on
external battery suppliers. Key for battery makers to protect their
market share through cell/product/technology innovation and
differentiation.

Overcapacity over total rechargeable battery demand. This
could suggest downward pressures on plant utilization rates,
especially for battery plants owned by battery makers, as OEMs
are likely to prioritize their own in-house/JV plants over external
suppliers.

Overview Outlook

Risks

m DBS Disclaimer: The information contained in this document is intended only for use during the presentation and should not be disseminated or distributed to parties outside the presentation. DBS Group accepts no liability 25

whatsoever with respect to the use of this document or its contents.



Global autos and their race in
battery production ramp up will
be positive for OEMs in the
long run.

Though, there are some
considerations that OEMs
need to take note, include (A)
business risks such as high
investment costs, talent
shortage and more, and (B)
industry-related risks such as a
mismatch in demand-supply
dynamics across different
battery chemistries.

Separately, for battery-makers,
this would also result in over-
capacity of batteries, and
potential underutilisation of
battery plants.

Conclusion

OEM battery capacity forecasted to grow by 25% CAGR by 2030, with North America and Europe capacity to double
the growth rate relative to APAC. Growth in North American and European EV battery industry is on the back of attractive
government policies (e.g., US IRA) and rising focus of the US government to reduce reliance on China for key EV components.

North American and Korean/Japanese OEMs predominantly opt for JVs with battery makers, whilst EU OEMs prefer
going in-house. Preferred JV partners include Korean/Japanese/European battery makers. Except for some leading
OEMs (e.g., Tesla, Toyota), majority of OEMs continue to rely on Korean/Japanese battery manufacturers for (i) cell
manufacturing, (ii) technology (e.g., licensing of battery patents), (iii) supply of specialised manufacturing equipment, and (iv)
expertise and know-how (e.g., specialised labour requirements). On the other hand, we see EU OEMs maostly opting for in-
house arrangements for their battery production plans, on the back of their strategic battery investment plans. Though, we are
seeing some selected OEMs (e.g., Toyota, Volkswagen) increasingly investing in the development of their own cell battery
technology.

In the long run, OEM battery capacity expansion will benefit OEMs given an expected oversupply of batteries from
2025 onwards, though OEMs should note of ongoing challenges. By 2026, Bloomberg NEF expects battery costs to
decline below key US$100/kWh levels, which will be positive for OEM’s margins. Though, ongoing challenges persists, such as
(i) competition for raw materials, (ii) high battery investment costs, (iii) talent shortage, (iv) race towards other technologies. In
the case of North America, industry expects a mismatch in demand-supply dynamics across different battery chemistries, with
NCA/NMC seeing a surplus from 2025 onwards whilst LFP is expected to ongoing deficit on the back of limited LFP
manufacturing capacity in US which poses a risk.

On the other hand, OEM battery capacity expansion may be negative to battery makers. OEMs are becoming a major EV
battery player, which may lead to headwinds to battery makers’ market share. On a global level, we estimate about 27%
overcapacity over total rechargeable battery demand. This could also suggest downward pressures on plant utilization rates,
especially for battery plants owned by battery makers, as OEMs are likely to prioritise their own in-house/JV plants over
external suppliers.

Overview

Outlook Risks Conclusion
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Disclaimer

DBS Group Research recommendations are based an Absolute Total Return* Rating system, defined as follows:

STRONG BUY (>20% total return over the next 3 months, with identifiable share price catalysts within this time frame)
BUY (>15% total return over the next 12 months for small caps, >10% for large caps)

HOLD (-10% to +15% total return over the next 12 months for small caps, -10% to +10% for large caps)

FULLY VALUED (negative total return i.e. >-10% over the next 12 months)

SELL (negative total return of >-20% over the next 3 months, with identifiable catalysts within this time frame)

Share price appreciation + dividends

Completed Date: 13 Mar 2024 18:38:31 (SGT)
Dissemination Date: 13 Mar 2024 18:40:56 (SGT)

Sources for all charts and tables are DBS Bank Ltd unless otherwise specified.

GENERAL DISCLOSURE/DISCLAIMER

This report is prepared by DBS Bank Ltd. This report is solely intended for the clients of DBS Bank Ltd, DBS Vickers Securities (Singapore) Pte Ltd, its respective connected and associated
corporations and affiliates only and no part of this document may be (i) copied, photocopied or duplicated in any form or by any means or (i) redistributed without the prior written consent of
DBS Bank Ltd.

The research set out in this report is based on information obtained from sources believed to be reliable, but we (which collectively refers to DBS Bank Ltd, its respective connected and
associated corporations, affiliates and their respective directors, officers, employees and agents (collectively, the “DBS Group”) have not conducted due diligence on any of the companies,
verified any information or sources or taken into account any other factors which we may consider to be relevant or appropriate in preparing the research. Accordingly, we do not make any
representation or warranty as to the accuracy, completeness or correctness of the research set out in this report. Opinions expressed are subject to change without notice. This research is
prepared for general circulation. Any recommendation contained in this document does not have regard to the specific investment objectives, financial situation and the particular needs of any
specific addressee. This document is for the information of addressees only and is not to be taken in substitution for the exercise of judgement by addressees, who should obtain separate
independent legal or financial advice. The DBS Group accepts no liability whatsoever for any direct, indirect and/or consequential loss (including any claims for loss of profit) arising from any use
of and/or reliance upon this document and/or further communication given in relation to this document. This document is not to be construed as an offer or a solicitation of an offer to buy or
sell any securities. The DBS Group, along with its affiliates and/or persons associated with any of them may from time to time have interests in the securities mentioned in this document. The
DBS Group, may have positions in, and may effect transactions in securities mentioned herein and may also perform or seek to perform broking, investment banking and other banking services
for these companies.

Any valuations, opinions, estimates, forecasts, ratings or risk assessments herein constitutes a judgment as of the date of this report, and there can be no assurance that future results or events
will be consistent with any such valuations, opinions, estimates, forecasts, ratings or risk assessments. The information in this document is subject to change without notice, its accuracy is not
guaranteed, it may be incomplete or condensed, it may not contain all material information concerning the company (or companies) referred to in this report and the DBS Group is under no
obligation to update the information in this report.

This publication has not been reviewed or authorized by any regulatory authority in Singapore, Hong Kong or elsewhere. There is no planned schedule or frequency for updating research
publication relating to any issuer.
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Disclaimer

The valuations, opinions, estimates, forecasts, ratings or risk assessments described in this report were based upon a number of estimates and assumptions and are inherently subject to
significant uncertainties and contingencies. It can be expected that one or more of the estimates on which the valuations, opinions, estimates, forecasts, ratings or risk assessments were based
will not materialize or will vary significantly from actual results. Therefore, the inclusion of the valuations, opinions, estimates, forecasts, ratings or risk assessments described herein IS NOT TO
BE RELIED UPON as a representation and/or warranty by the DBS Group (and/or any persons associated with the aforesaid entities), that:

(a) such valuations, opinions, estimates, forecasts, ratings or risk assessments or their underlying assumptions will be achieved, and
(b) there is any assurance that future results or events will be consistent with any such valuations, opinions, estimates, forecasts, ratings or risk assessments stated therein.

Please contact the primary analyst for valuation methodologies and assumptions associated with the covered companies or price targets.

Any assumptions made in this report that refers to commodities, are for the purposes of making forecasts for the company (or companies) mentioned herein. They are not to be construed as
recommendations to trade in the physical commodity or in the futures contract relating to the commaodity referred to in this report.

DBSVUSA, a US-registered broker-dealer, does not have its own investment banking or research department, has not participated in any public offering of securities as a manager or co-manager
or in any other investment banking transaction in the past twelve months and does not engage in market-making.

ANALYST CERTIFICATION

The research analyst(s) primarily responsible for the content of this research report, in part or in whole, certifies that the views about the companies and their securities expressed in this report
accurately reflect his/her personal views. The analyst(s) also certifies that no part of his/her compensation was, is, or will be, directly or indirectly, related to specific recommendations or views
expressed in the report. The research analyst (s) primarily responsible for the content of this research report, in part or in whole, certifies that he or his associatel' does not serve as an officer of
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responsible for the content of this research report or his associate does not have financial interests?! in relation to an issuer or a new listing applicant that the analyst reviews. DBS Group has
procedures in place to eliminate, avoid and manage any potential conflicts of interests that may arise in connection with the production of research reports. The research analyst(s) responsible
for this report operates as part of a separate and independent team to the investment banking function of the DBS Group and procedures are in place to ensure that confidential information

held by either the research or investment banking function is handled appropriately. There is no direct link of DBS Group's compensation to any specific investment banking function of the DBS
Group.

1 An associate is defined as (i) the spouse, or any minor child (natural or adopted) or minor step-child, of the analyst; (i) the trustee of a trust of which the analyst, his spouse, minor child (natural or adopted) or minor step-
child, is a beneficiary or discretionary object; or (iii) another person accustomed or obliged to act in accordance with the directions or instructions of the analyst.

2l Financial interest is defined as interests that are commonly known financial interest, such as investment in the securities in respect of an issuer or a new listing applicant, or financial accommodation arrangement between
the issuer or the new listing applicant and the firm or analysis. This term does not include commercial lending conducted at arm's length, or investments in any collective investment scheme other than an issuer or new
listing applicant notwithstanding the fact that the scheme has investments in securities in respect of an issuer or a new listing applicant.
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COMPANY-SPECIFIC / REGULATORY DISCLOSURES
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RESTRICTIONS ON DISTRIBUTION

General
This report is not directed to, or intended for distribution to or use by, any person or entity who is a citizen or resident of or located in any locality, state, country or other jurisdiction where such distribution,
publication, availability or use would be contrary to law or regulation.
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recipients. Both DBS and DBSVS are regulated by the Monetary Authority of Singapore under the laws of Singapore, and DBSV HK is regulated by the Hong Kong Securities and Futures Commission under the
laws of Hong Kong, which differ from Australian laws.

Distribution of this report is intended only for “wholesale investors” within the meaning of the CA.
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Kong pursuant to the Securities and Futures Ordinance (Chapter 571 of the Laws of Hong Kong). This report is being distributed in Hong Kong and is attributable to DBS Bank (Hong Kong) Limited ("DBS HK"), a
registered institution registered with the Hong Kong Securities and Futures Commission to carry on the regulated activity of advising on securities pursuant to the Securities and Futures Ordinance (Chapter
577 of the Laws of Hong Kong). DBS Bank Ltd., Hong Kong Branch is a limited liability company incorporated in Singapore.
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