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Why this Sector Matters

Frequent Issuers in the Asia $ Bond Asia OEMs are Dominating the Battery Production Capacity

Market Global EV Space
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EV Adoption by Numbers

ICE and EV Breakdown Annual Global EV Sales
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EV Adoption by Numbers - Asia leads, US trails, EU plateauing

EV Penetration Rate by Region EV Sales by Region
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EV Market Share Breakdown: Chinese OEM Dominates
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Electrification Across Automakers - Chinese OEMs in the Lead

OEM BEV Sale Share (2024)
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Rapid EV Adoption in China

EV Penetration in China More tha|:| 100.+ EVimodels were Affordable Pricing
launched in China last year

35 60% 100%
B EV brands EV models

700 90%
30 0
50% 800 I I I
600
25 70%
< 40%
£ X 60%
o 20 1,’ 500
‘;3 30% oo 50%
T c
O 15 2 400 40%
g 5
2 20% 30%
2 10 3 300
& * 20%
5 10%
I 200 10%
0 == =nll 0% 0%
v N O o — 2020 2021 2022 2023 2024 5M25
- Hd «H o @9~ @ = 100
O O O O O n
DA T s I I I I I B 100k and below 100-200k
o 0 m 200-300k 300-400k
EEmEV Sales ICE Sales ===EV Penetration (%) 2020 2021 2022 2023 2024 400k and above
6 Source: S&P, BMI, China Passenger Car Association, CreditSights Cl’ed |tS | g htS Zs\:::mmew

a FitchSolutions Company LevFininsights



Other Concerns: Infrastructure Gap, Low Residual Value, Price Premium

Charging Infrastructure Globally EV Residual Value Under Pressure
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The Battery Value Chain
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Types of EV Battery

Cathode Material

. NCM LFP NCA
Comparison

Full name Nickel cobalt manganese Lithium iron phosphate Nickel cobalt aluminium oxide

Key material Lithium, nickel, manganese, cobalt Lithium, iron, phosphate Lithium, nickel, cobalt, aluminium

NCM523,NCM 622, NCM 811

Models *Higher nickel content means higher energy  n.a. n.a.
density
Energy density (Wh/kg) 200-300+ 160-210 250-300
Space occupation Compact Large Compact
Safety Moderate Good Moderate
Low-temperature resistance Good Moderate Good
High-temperature resistance Moderate Good Moderate
Charging efficiency High Moderate High
Gl Moderate Long Moderate

Average cost $100/kWh

Other remarks

EV usage Nissan Leaf, Mercedes-Benz EQS, BMW i3

800-2,000x or 3-4 years (life span)

3,000x or 7-8 years (life span)
$60/kWh

Good for long-distance travel, but mostly used ldeal for city transport, longer life cycle and
in high-end EVs due to higher costs

commonly found in smaller or entry-level EVs

Tesla Model 3 and Model Y, MG ZS, BYD Atto
3, Hyundai Kona EV, Kia Niro EV,

800-2,000x or 3-4 years (life span)

$120/kWh

Cell structure very similar to NMC 811, with a
high nickel content and a low cobalt and
aluminum content

Older models of Tesla
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Upstream: China dominates in Refining Battery Metals

Battery Metals Supply: China vs ex-China Market Share Across the Value Chain
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Midstream: Cathode Chemistries and Anodes

XEV Cathode Instalment by
Chemistry
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Mid-Stream: Cathodes Instalment Trend and Market Share

NCx Cathode Instalment Trend LFP Cathode Instalment Trend
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South Korean Cathode/Anode Manufacturers

Revenue Growth Operating Margin
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Downstream: Cell to Pack

Electric Vehicle Battery Sales Global Lithium-lon Battery
Global xEV Battery Instalment . . .
Share By Chemistry Production Capacity Growth
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Downstream: Cell to Pack

Share of electric car battery sales
by battery manufacturer’s

headquarters
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Major Cell Makers

- LFP battery
- High nickel NCM battery
- The only one capable of producing pouch,

LG Energy Solution (LGENSO) SK On (Under SK Innovation)

- High-nickel NCM pouch battery

prismatic and cylindrical batteries -NCMA 2170 - High-nickel NCM pouch battery
Product - M3P battery, a modified version of lithium iron - Start producing LFP ESS battery at the Arizona - Inthe final developing stage for prismatic
manganese phosphate (LMFP, which is similar to plantin 2025 battery
LFP battery but with 15% increase in energy - Evaluating entry into LFP EV battery
density), similar to NCMA 2170 but not 95%
Nickel 4680
- Sodium ion battery with energy density of upto - Cylindrical battery with a 4680 cell form factor
1§0Wh/kg - 200Wh/kg, with charging time in 15 - Commerc!al!z!ng LFP battery for Igw range EV LFP battery in collaboration with BASF
minutes to 80% - Commercializing polymer and sulfide solid state Cvlindrical battery with a 4680 cell form factor
R&D focus - Cell to chassis: integrate the battery cell with  battery by 2026 and 2030, with energy density of Y . Y
. . C . - NCM9 cell with a nickel content of nearly 90%
the vehicle body, chassis, electric drive, thermal more than 900Wh/liter to be supplied to Polestar from 2025
management extending driving range to over - Adopting silicon anode with >10% silicon mix by
1,000 km 2025 (current: 2-5%)
Capacity (YE24) 676 GWh 310 GWh 111 GWh

Stellantis, Mercedes, BMW, Volvo Cars, Tesla,

OEM partnerships Ford Motor

Volkswagen, Stellantis, Renault, Volvo Cars,

Volkswagen, Ford, Polestar
Tesla

Note: Cylindrical cells can discharge their energy faster than prismatic cells, making them ideal for high-performance applications, whereas prismatic cells are ideal to optimize energy efficiency. Pouch

cells are lighter and more flexible.

17 Source: Company websites, CreditSights
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EV Battery Issuers: Cyclical Downcycle Since 2024

Revenue Growth Average Selling Price of Batteries
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EV Battery: Ratings Downgrade on High Capex and Weak Debt Metrics

Negative FOCF with Rising Capex Debt Metrics Rating Downgrades
LGENSO's FOCF 20 1 LGENSO and LGCHM
10
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o
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Korean EV Batteries and Cathode: Current Situation (1Q25 Earnings Recap)

Slight Improvement in Topline
Growth in 1Q25, but 2Q likely
weaker
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Expansion into ESS Batteries

ESS Shipment Growth ESS Shipments by Company
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Future of EV Battery Chemistries

New Battery Chemistries

Feature Solid State Sodium lon LFP NCM

Energy Density (Wh/kg) 400-500 (future target) 100-160 160-210 220-300+

Cost High (early stages) Very low (Na is cheap) Low Medium-High

Cycle Life Excellent (1000-2000+) Good (1000+) V. High (2000-3000+) Moderate (800-1500)
Safety Very High High Very High Moderate

Charge Speed Fast (in theory) Moderate Good Fast

Temp Tolerance Excellent Excellent (Cold-friendly) Good Excellent

Raw Material Cost I\H/Iigpagsolid electrolyte, Li Very Low Low High (Ni and Co)
Current Use Prototype/Demo Stage £ty Gomunerell s I Mass market EVs Mass market EVs

China

High performance EVs,

Low cost EVs, 2W/2E, Grid

Mass market EVs, buses,

Best For Aviation storage commercial Long range premium EV's
Maturity Experimental (2025-2030) Early adoption (2024~) Mature and widely used Mature and widely used
Companies LGENSO, Samsung SDI, SK CATL

On
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US Inflation Reduction Act: Advanced Manufacturing Production Credits

Battery Component Critical Minerals

Maximum credit $7,500 per vehicle

Credit components $3,750 for any vehicle meeting the battery component requirement $3,750 for any vehicle meeting the critical mineral requirement

Mines and refined metals like lithium, cobalt, nickel, also includes anode and

Components Electrodes, separator, electrolyte, battery cells cathode materials
Foreignentityof = Beginningin 2024, an eligible clean vehicle may not contain any battery Beginning in 2025, an eligible clean vehicle may not contain any critical
concern (FEOC) components that are manufactured by a FEOC minerals that were extracted, processed, or recycled by a FEOC
Time of FEOC compliance will be determined at the time of manufacture or FEOC compliance will be determined by reviewing all phases of applicable
determination assembly critical mineral extraction, processing and recycling
To be eligible for the $3,750 credit, the % of the battery's components To be eligible for the $3,750 credit, the battery must contain a threshold %
manufactured or assembled in North America have to meet threshold of critical minerals that were extracted or processed in the US or a country
amounts: with which the US has a free trade agreement or be recycled in North
Thresholds - 60% for 2024 and 2025 America:
-70% for 2026 - 50% for 2024
- 80% for 2027 - 60% for 2025
- 90% for 2028 -70% for 2026
- 100% after 2028 - 80% after 2026

- Clean vehicles include 1) plug-in EVs with a battery capacity of at least 7 kwh; 2) fuel cell vehicles
- Vehicles final assembly occurred in North America
Retail price capped at $80k for vans, SUVs or pickup trucks, and $55k for other vehicles
- taxpayers can only claim the credit for one vehicle per year

Other criteria

23 Source: Federal Register, IRS, CreditSights Cred ItS | g hts pesearen
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One Big Beautiful Bill - Key Changes to the US IRA

Tax Credits Clause

Previous

Clean Vehicle .0\ iity Period

$7,500 tax credit for households
that buy or lease anew EV till 31

Elimination of $7,500 tax credits

Reduce pace of reaching cost
parity of ICE vs Evs in the US;

Credit (30D) Dec 2032 after 30 Sep 2025 Lowers expected US EV and
battery demand
2030: 70% of base credit 2030: 70% of base credit
2031: 50% of base credit 2031: 50% of base credit
Phaseout for eligible 2032: 25% of base credit 2032: 25% of base credit
components (no change) 2033: 0% of base credit 2033: 0% of base credit
Terminated after 2032 Terminated after 2032 lLsggte,'y preserves thf pre"lio‘tjs
AMPC (45X) imeline; supports marke

New Foreign Entity of
Concern (FEOC) Clause

n.a.

From 1 Jan 2026, it excludes
components that receives
"material assistance" from any
FEOC entity

share expansion for Korean
battery makers

24 Source: Federal Register, IRS, CreditSights
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Who does the US IRA AMPC Tax Credits Benefit?

AMPC as % of Revenues LGES Planned Capacity SK On’s Planned Capacity
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Global Trade Barrierson EV OEMs and EV Batteries

US Revenue Exposure - LG Energy
Solution
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Outlook: Better Days Ahead

Revenue EBITDA Margin
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Qutperform: LG Energy Solution

LGENSO Scatter Asia Battery Issuers: Major Bonds Outstanding
Asia Battery Issuers: Major Bonds Outstanding
210 Amt
. Next Call . Bond Mid G-spd Mid
Issuer CPN Maturity Date Out. FEties Price (bp) YTW Rec.
($ mn)
190 LG Chem (Green) 4.375% 14-Jul-25 Bullet 300 Baal/BBB/NR  100.0 56 4.88%
LG Chem (Green) 1.375%  7-Jul-26 Bullet 500 Baal/BBB/NR 96.7 77 4.85% M/P
170 LG Chem (Green) 3.625% 15-Apr-29 Bullet 700 Baal/BBB/NR  100.6 116 5.05%
LG Chem (Green) 2.375%  7-Jul-31 Bullet 500 Baal/BBB/NR 85.3 121 5.27%
LG Energy Solution o . o
— 420 (LGENSO) (Green) 5.625% 25-Sep-26 Bullet 400 Baal/BBB/NR  100.8 92 4.96%
_g- LGENSO 5.375%  2-Jul-27 Bullet 700 Baal/BBB/NR  100.6 116 5.05% o/p
:E; LGENSO 5.250% 2-Apr-28 Bullet 400 Baal/BBB/NR  100.2 131 5.17%
CIS 130 LGENSO (Green) 5.750% 25-Sep-28 Bullet 600 Baal/BBB/NR  101.7 130 5.17%
‘% LGENSO (Green) 5.375%  2-Jul-29 Bullet 800 Baal/BBB/NR  100.6 131 5.22%
O LGENSO 5.375% 2-Apr-30 Bullet 600 Baal/BBB/NR 99.7 149 5.44%
110 LGENSO (Green) 5.500%  2-Jul-34 Bullet 500 Baal/BBB/NR 97.5 155 5.87%
LGENSO (Green) 5.875% 2-Apr-35 Bullet 700 Baa1/BBB/NR 98.5 170 6.08%
9 - - - - _ o)
90 CATL 1.875% 17-Sep-25 17-Aug-25 1,000 A3/A-/NR 99.5 40 4.73%
CATL 1.500% 9-Sep-26 Bullet 500 A3/NR/NR 96.5 61 4.67% M/P
CATL 2.625% 17-Sep-30 17-Jun-30 500 A3/A-/NR 90.9 64  4.62%
70 SKOn'! 5.375% 11-May-26 Bullet 900 Aa3/NR/NR 100.5 58  4.72%
0 2 4 6 8 10 SK Innovation 2.125% 26-Jan-26 Bullet 700 Bal/NR/NR  97.8 199  6.27% M/P
7 9 _ _ 0
Years to Maturlty SK Innovation 4.875% 23-Jan-27 Bullet 500 Aa3/NR/NR  100.2 77 4.75%
® LGEnergySolution @ LGChem Asia BBB Corp ——Asia BBB- Corp
. ' Research
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This Reportis for informational purposes only. Neither the information contained in this Report, nor any opinion expressed therein is intended as an offer or solicitation with respect
to the purchase or sale of any security or as personalized investment advice. CreditSights and its affiliates do not recommend the purchase or sale of financial products or securities,
and do not give investment advice or provide any legal, auditing, accounting, appraisal, valuation or actuarial services. Neither CreditSights nor the persons involved in preparing this
Report or their respective households has a financial interest in the securities discussed herein. Recommendations made in a report may not be suitable for all investors and do not
take into account any particular user’s investment risk tolerance, return objectives, asset allocation, investment horizon, or any other factors or constraints.

Information included in any article that includes analysis of documents, agreements, controversies, or proceedings is for informational purposes only and does not constitute legal
advice. No attorney client relationship is created between any reader and CreditSights as a result of the publication of any research report, or any response provided by CreditSights
(including, but not limited to, the ask an analyst feature or any other analyst interaction) or as the result of the payment to CreditSights of subscription fees. The material included in
an article may not reflect the most current legal developments. We disclaim all liability in respect to actions taken or not taken based on any or all the contents of any research report
or communication to the fullest extent permitted by law.

Reproduction of this report, even for internal distribution, is strictly prohibited. Receipt and review of this research report constitutes your agreement not to redistribute, retransmit,
or disclose to others the contents, opinions, conclusion or information contained in this report (including any investment recommendations or estimates) without first obtaining
express permission from CreditSights. The information in this Report has been obtained from sources believed to be reliable; however, neither its accuracy, nor completeness, nor
the opinions based thereon are guaranteed. The products are being provided to the user on an “as is” basis, exclusive of any express or implied warranty or representation of any
kind, including as to the accuracy, timeliness, completeness, or merchantability or fitness for any particular purpose of the report or of any such information or data, or that the
report will meet any user’s requirements. CreditSights may issue or may have issued other reports that are inconsistent with or may reach different conclusions than those
represented in this Report, and all opinions are reflective of judgments made on the original date of publication. CreditSights is under no obligation to ensure that other reports are
brought to the attention of any recipient of the Products.

Certain data appearing herein is owned by, and used under license from, certain third parties. Please see Legal Notices for important information and limitations regarding
such data. For terms of use, see Terms & Conditions.

If you have any questions regarding the contents of this report contact CreditSights at legal@creditsights.com.

© 2024. CreditSights, Inc. All rights reserved.
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