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“The battery is the technology of our time.” - The Economist

The Battery Report summarizes what we consider to be the most significant developments in the battery industry in 2025. A massively
collaborative project by 120+ battery professionals from 90+ institutions, this annual report seeks to provide a comprehensive and accessible
overview of the current state of battery industry, research, talent, and policy. We hope to catalyze in-depth conversations on the state of
batteries and its trajectory into the future.

We Consider The Following Key Dimensions In Our Report:

Commercial milestones in battery development, manufacturing, & end-use verticals
(o1 [\\/AW History, state-of-art, and state-of-play of the world's most integrated battery supply chain

/e7.\p]=)Y |28 Academic breakthroughs in fundamental battery science & applications

IAEENIY Supply, demand, and insights on talent working in the field

lell[ea'’4 Government targets, incentives, regulations, patent trends, and their implications

o{0]\"|\/IEINIER'ES  Global and virtual conferences and networking events

=] [eAN[e]\ S Trends we believe are likely to happen in the next 12 months

Disclaimer: The views expressed herein are solely those of the authors, and have not been reviewed or approved by any other organization, agency, employer or company. The primary purpose of this work is to educate and inform. The Content is for entertainment and informational purposes only and

VOLTA you should not construe any such information as investment, financial, or other advice. Data and information is from publicly available sources and often self-reported by the companies. The authors declare no conflicts of interest in producing this report. This report includes forecasts, projections and
FO U N DATl O N other predictive statements that represent third-party assumptions and expectations in light of currently available information. These forecasts, etc., are based on industry trends, circumstances, and other factors, and they involve risks, variables, emerging technologies, and uncertainties. Actual
performance results may differ from those projected in this report. Consequently, no guarantee is presented nor implied as to the accuracy of specific forecasts, projections, o predictive statements contained herein
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SUPPORT THE BATTERY REPORT



https://www.volta.foundation
https://volta.foundation/battery-report-donation
https://volta.foundation/campaigns/donate
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https://www.tranetechnologies.com/en/index.html
https://www.blacktealenergy.com/
https://www.engsys.com/
https://iontra.com/
https://www.inouemfg.com/en/
https://www.jeolusa.com/APPLICATIONS/Application-List/Battery-Materials-Imaging-and-Analysis-Solutions-from-JEOL?utm_source=Volta+Website&utm_medium=Sponsors+List&utm_campaign=Volta+Foundation
https://www.enpowerinc.com/
https://www.mt.com/us/en/home.html
https://www.tainstruments.com/
https://www.henkel-northamerica.com/
https://www.thermofisher.com/us/en/home.html
https://neny.org/
https://www.electravehicles.com/
https://www.echiontech.com/
https://www.bruker.com/en.html
https://www.gnem.com/
https://batterystewardship.com/
https://www.avl.com/en/locations/avl-mobility-technologies-inc
https://rebuildmanufacturing.com/
https://www.celgard.com/
https://www.milwaukeetool.com/
https://www.s9.ai/
https://www.sngy.io/en/
https://tescan.com/applications/batteries
https://www.ul.com/
https://www.ionworks.com/
https://www.nilfisk.com/global/professional/industries/battery-manufacturers/
https://rincell.com/
https://www.armorbatteryfilms.com/
https://www.siemens.com/us/en/industries/battery-manufacturing.html
https://www.zeiss.com/metrology/en/industries/automotive/emobilitysolutions/battery.html
https://www.exuminstruments.com/
https://www.comsol.com/
https://www.vaisala.com/en/industries-applications/battery-manufacturing
https://about.bnef.com/contact/
https://www.rolandberger.com/en/
https://www.benchmarkminerals.com?utm_campaign=132909249-Media%20Appearances&utm_source=Volta%20Battery%20Report&utm_medium=Referral
https://www.sightlineclimate.com/
https://www.crugroup.com/en/contact-us/
https://www.woodmac.com/
https://ul.org/institutes-offices/electrochemical-safety/
https://lyten.com/
https://outliers.fund/
https://www.alsym.com/
https://www.capgemini.com/
https://amprius.com/
https://www.ses.ai/
https://www.energytechsolution.com/en/
https://www.stress.com/
https://eatron.com/
https://ioncentric.com/en
http://omi1.com
https://www.tinci.com/
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Volta Foundation is the world's largest network of battery professionals. As a global not-for-profit association, Volta Foundation produces publications,
networking opportunities, and industry resources to foster collaboration, innovation and advocacy within the battery industry.
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Industry Executive Summary

2025 marked a year of resilience and recalibration in the global battery industry. Global xEV sales surged 22% to 21.6M units, with BEV demand up 28% while PHEV demand
climbed 12%. For the first time, XEVs account for >50% of new car sales in China. This milestone comes as China continues to lead the world in EV market penetration, while Europe
returned to growth and the US EV market remained comparatively stagnant. Automakers are adapting their market-entry strategies: Chinese OEMs accelerated their push into Europe by
transitioning from exports to local manufacturing and by increasing emphasis on hybrids and PHEVs to navigate anti-subsidy tariffs and market access constraints. In parallel, the “BESS
decade” continued apace: deployments surpassed 100 GW added in 2025, driven by dramatically falling costs (31% year-on-year decline), storage-friendly policies, and new markets,
while BESS product performance (energy density, efficiency, warranties) continued to improve. New BESS installations reached 104 GW / 257 GWh in 2025, taking cumulative global
capacity to 267 GW / 610 GWh; in other words, roughly 40% of today's cumulative BESS capacity was installed in 2025 alone, underscoring BESS's significance as one of the most
promising and fast-growing sectors in the battery industry landscape.

Global battery prices at the pack level decreased 9% to a record low of $108/kWh, with China LFP pack costs around $84/kWh (down 13% year-on-year), while pack costs remained
materially higher in the US (+44%) and Europe (+56%) due to localization costs, manufacturing inefficiencies, and tariffs. The industry grappled with overcapacity, particularly in China
where operating capacity reached 4x current market demand, eroding margins and catalyzing a wave of “involutionary” consolidation, forcing manufacturers to prioritize cost-down
execution, vertical integration, and overseas market expansion into Southeast Asia and Europe to bypass trade barriers and to improve margins.

The investment landscape in 2025 shifted decisively from venture capital to infrastructure. Climate-related investment funds raised $101 billion, up 40% year-on-year, driven largely by
infrastructure funds focused on scaling mature assets like BESS and data centers. Conversely, early-stage and growth equity VC funding tightened to $14 billion in 2025 (-50% vs 2023),
contributing to high-profile insolvencies, most notably Northvolt's wind-down and Powin's Chapter 11 filing (both June 2025) sent shockwaves through the ex-China battery ecosystem
and reinforced investor risk sensitivity. Public markets reflected this bifurcation, with established Asian battery giants gaining market value (eg. CATL reported net profit of $6.8 billion
Q1-Q3) while many Western startups and SPAC-era companies struggled to maintain valuations.

Emerging technology trends in 2025 include an aggressive pivot toward LFP, which now accounts for nearly 50% of global EV battery sales and dominates the stationary storage market.
Innovation accelerated in high-compaction-density LFP and ultra-fast charging cells. Sodium-ion had a breakout year in stationary storage with grid-scale deployments, while solid-state
development transitioned from lab breakthroughs to industrial pilot lines, with OEMs targeting 2027-2030 for integration. Artificial Intelligence (Al) solidified its role as a critical enabler,
embedding itself into manufacturing quality control, materials discovery, and the management of booming power demands from Al data centers.

Novel use cases such as robotics, drones, satellites, specialized industrial and heavy equipment, and virtual power plants (VPPs) are achieving higher levels of technical readiness and
commercialization. Opportunities tied to Al datacenters including BESS, UPS, BBUs, and other layers of the power stack to enable speed-to-power and operational resilience are emerging
as a new focus for commercial R&D and entrepreneurial energy in the space.
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Notable Events
Industry Value Chain
Finance
Costs
Cell & Pack Manufacturing
Applications
EV
Stationary Energy Storage
Data Centers
Aviation, Drones, Space

INDUSTRY e

Cell Design and Materials
Li-ion
Lithium Sulfur
Solid-state
Sodium-ion
Alternative Chemistries
Supply Chain
Upstream and Midstream
Recycling & Secondary Markets
Software / Al
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Notable Events: January

N I
visTea CATL

U.S. DEPARTMENT
of ENERGY

ENERGY
LPO announced $7.54B loan to StarPlus Tesla's 40 GWh Shanghai Megafactory Fire broke out at the Vistra Power Plant, one CATL was selected as the preferred supplier
Energy (SDI/Stellantis JV) to construct EV started trial production with full scale mass of the world's largest battery storage for Masdar's solar-plus-storage project in
battery factories in Indiana production expected in Q12025 facilities in Moss Landing, California and Abu Dhabi featuring 19 GWh of storage using
destroyed approximately 75% of the facility TENER technology
: LU D > Nissan
HONDA SK on \_/

China proposed export restrictions on LFP, Honda started test production on its BYD launched its first EV in Korea Nissan Motor announced plans to
LMFP, DLE, spodumene processing solid-state battery demonstration line starting at $21,500 procure batteries for EVs sold in the U.S.
technologies from South Korea's SK On in 2028

gifl| Vianode

GM signed supply deal with Vianode for
synthetic graphite, deal to run from 2027

t0 2033
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https://global.honda/en/newsroom/news/2024/c241121eng.html
https://www.nature.com/articles/s41598-025-25972-8
https://www.google.com/url?sa=t&source=web&rct=j&opi=89978449&url=https://www.catl.com/en/news/6365.html&ved=2ahUKEwirmJyM3PiRAxXCp7AFHdJtKFkQFnoECBgQAQ&usg=AOvVaw1osj3aX-sOWZU17zC2Ycmj
https://www.reuters.com/technology/china-proposes-further-export-curbs-battery-critical-minerals-tech-2025-01-02/
https://www.reuters.com/business/autos-transportation/gm-signs-supply-deal-with-vianode-synthetic-graphite-ev-batteries-2025-01-15/
https://www.reuters.com/business/autos-transportation/nissan-procure-ev-batteries-sk-us-market-nikkei-reports-2025-01-23/
https://electrek.co/2025/01/16/byd-launches-first-ev-korea-starting-just-21500/
https://www.energy.gov/edf/articles/lpo-announces-754-billion-loan-starplus-energy-construct-lithium-ion-battery-factories
https://www.globaltimes.cn/page/202412/1326048.shtml
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[\[s1500:0 0 | Notable Events | February

Notable Events: February

L e — —

4{ ‘M— ELEVATED

MATERIALS

Elevated Materials spun out of Applied
Materials, manufacturing roll-to-roll lithium
thin films for pre-lithiation and Li-metal
anodes.

KORE Power abandoned plans for $1B
Arizona cell factory with initial capacity aimed
for 6GWh

9,

Critical Metals announced a $22.5M PIPE to
fund the development of two of its mining
assets

*#PIPE: Private Investment in Public Equity.

CATL filed for $5B Hong Kong Stock
Exchange listing to fund international
expansion

7~ \

HONDA

Honda and Nissan ended their merger talks

(first announced in Dec.'24) that aimed to
create a $60B combined automaker

— Rl

BYD announced plans to begin
'‘demonstration use' of all-solid-state
batteries by 2027

TOYOTA

Toyota shifted $1.5B order to LG's Lansing
battery plant from another Michigan plant
after GM exits.

NIKOLA.

Electric-truck maker Nikola filed for Chapter
11 bankruptcy protection.

i

Democratic Republic of the Congo banned
cobalt exports for 4 months to curb
oversupply.

]

MercedesBenz  IFactorial

Mercedes-Benz and Factorial engineers
launched the solid-state battery test program,
putting the first car powered by a lithium-
metal solid-state battery on the road.go
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https://www.tpg.com/news-and-insights/elevated-materials-tm-launches-to-revolutionize-battery-performance
https://www.energy-storage.news/us-bess-startup-kore-power-no-longer-building-arizona-cell-gigafactory/
https://www.reuters.com/markets/asia/chinas-catl-plans-file-hong-kong-listing-application-raise-least-5-billion-this-2025-02-11/
https://www.reuters.com/business/autos-transportation/nissan-honda-set-update-relationship-after-merger-talks-stall-2025-02-12/
https://www.mining.com/critical-metals-announces-22-5m-financing-shares-plummet/
https://cnevpost.com/2025/02/15/byd-demonstration-use-all-solid-state-batteries-2027/
https://finance.yahoo.com/news/toyota-shifts-1-5bn-order-124324388.html
https://www.cnn.com/2025/02/19/business/ev-nikola-chapter-11-bankruptcy
https://www.reuters.com/markets/commodities/congo-suspends-cobalt-exports-four-months-counter-oversupply-bloomberg-news-2025-02-24/
https://group.mercedes-benz.com/innovations/drive-systems/electric/solid-state-battery-test-car.html

[\[s1507:0 4| Notable Events | March

Notable Events: March
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RioTinto _A

arcadium
lithium

Rio Tinto completed acquisition of Arcadium
Lithium for $6B.

Orsted

Qrsted broke ground for its first large-scale
UK battery energy storage system, planned
for 600MWh capacity

@ LG Chem

LG Chem unveiled precursor-free LPF
cathode material for batteries, with plans to
start production in first half of 2025.

northvolt

Northvolt filed for bankruptcy in Sweden after
mounting financial pressures, production
ramp-up challenges, and an unsuccessful
restructuring attempt, despite investor
interest.

(ST

Samsung SDI secured an ESS battery supply
deal with NextEra Energy valued at over
400B Won ($275M).

’P NISSAN

SK on

SK On and Nissan signed a supply

agreement for 100GWh U.S. manufactured,

high-nickel batteries from 2028 to 2033 to
power Nissan's next-generation EVs
produced at its Canton, Mississippi plant.

—— L

BYD reported a record 2024 revenue of
$107B driven by 40% sales growth in Battery
EVs and Hybrid vehicles.

ION®

ION Storage Systems (ION) produced its first
multi-layer ceramic solid-state battery cell on
its semi-automated production line.

e

TotalEnergies

TotalEnergies announced investment
decisions for 221TMW battery storage projects
totaling €160 million outlay.
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https://www.riotinto.com/en/news/releases/2025/rio-tinto-completes-acquisition-of-arcadium-lithium
https://orsted.co.uk/media/newsroom/news/2025/03/orsted-breaks-ground-on-innovative-uk-battery-energy-storage-system
https://northvolt.com/articles/northvolt-files-for-bankruptcy-in-sweden/
https://www.businesskorea.co.kr/news/articleView.html?idxno=237465
https://www.lgcorp.com/media/release/28718
https://usa.nissannews.com/en-US/releases/sk-on-and-nissan-announce-battery-supply-agreement-to-support-future-ev-production-in-america
https://energy.umd.edu/news/story/ion-storage-systems-continues-march-toward-commercialization
https://totalenergies.com/news/press-releases/germany-totalenergies-pursues-growth-electricity-launching-six-new-battery
https://apnews.com/article/china-byd-ev-tariff-tesla-ed166ad35a8a9d6425b85512da8e12c9

15150050 | Notable Events | April

Notable Events: April

US announced major reciprocal tariffs, with

exemptions for critical minerals including Gr,

Mn, Co, Li.

@ LG Energy Solution

LGES agreed to acquire GM's stake in their
Lansing, Michigan JV plant for $2.05B.

L1 C 1D

Lucid priced $1.0 billion of 5.00%
convertible senior notes due 2030 with an
initial conversion price of $3.00 per share
(25% premium).

— L s

BYD launched first EVs on new Super
e-platform with ultrafast charging, starting
MSRP $30k in China.

CETA

Samsung SDI cut share sale price 14% as US
tariffs hit. Samsung SDI started producing
larger 46-series cylindrical cells, over 1 year
ahead of schedule.

@ LG Energy Solution

LGES reported a 138% year-over-year
increase in Q1 operating profit to 374.7
billion KRW (~$255 million).

China issued world's strictest EV battery
safety standard (no fire, no explosion) to take
effect July 2026.

/’l‘\ ARCHER

Archer Aviation unveiled eVTOL air taxi
network with United Airlines at all major NYC
airports.

CATL

CATL launched 587 Ah, 430 Wh/L cell for
BESS.

VOLTA
V I: FOUNDATION

CATL

CATL unveiled world's first mass- produced
Na-ion EV battery Naxtra, Freevoy dual-chemistry
pack and 2nd- gen Shenxing Superfast Charging
LFP battery at Super Tech Day.

US installed BESS capacity reached nearly
30GW.

Factorial

Stellantis and Factorial validated EV-sized

SSBs with 375 Wh/kg, 18 min charging.

e

S on

SK On to supply 20GWh high-Ni NCM cells to

Slate from 2026-2031in $1.1B deal
BATTERY REPORT 2025 | il


https://www.reuters.com/markets/asia/samsung-sdi-cuts-stock-offering-price-by-14-2025-04-09/
https://www.automotivedive.com/news/samsung-sdi-begins-production-4695-battery-cells-for-us-customer/744290/
https://www.catl.com/en/news/6401.html
https://www.federalregister.gov/documents/2025/04/07/2025-06063/regulating-imports-with-a-reciprocal-tariff-to-rectify-trade-practices-that-contribute-to-large-and?
https://www.wsj.com/livecoverage/trump-tariffs-trade-war-stock-market-04-03-2025/card/white-house-publishes-hundreds-of-tariff-exemptions-N7o4V7gxmuRUWOROnhqX
https://www.just-auto.com/news/lges-to-acquire-gms-stake-in-battery-plant-for-krw3trn/?cf-view
https://www.prnewswire.com/news-releases/lucid-group-inc-prices-1-000-000-000-convertible-senior-notes-offering-302419398.html
https://electrek.co/2025/04/09/byd-launches-first-evs-with-ultra-fast-charging-starting-at-30000/
https://www.reuters.com/business/autos-transportation/china-tighten-ev-battery-rules-reduce-fire-explosion-risks-2025-04-15/
https://electrek.co/2025/04/17/archer-unveils-evtol-air-taxi-network-united-connect-all-major-nyc-airports/
https://www.ess-news.com/2025/04/16/catl-unveils-587-ah-battery-energy-storage-cell/
https://www.reuters.com/markets/commodities/us-power-sector-battery-storage-momentum-keeps-charging-2025-06-24/
https://www.stellantis.com/en/news/press-releases/2025/april/stellantis-and-factorial-energy-reach-key-milestone-in-solid-state-battery-development
https://www.businesskorea.co.kr/news/articleView.html?idxno=240884
https://www.teslarati.com/tesla-lg-energy-solution-138-percent-profit-q1-2025/#google_vignette
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|15l 50000 | Notable Events | May

Notable Events: May

N CT T T T

ampmus

Amprius unveiled 450 Wh/kg, 950 Wh/L cell
SiCore for aerospace and e-mobility

CustomCells

CustomCells filed for insolvency following the
collapse of its largest customer, Lilium.

— L s

BYD April sales surged 45% to 195k BEV units
to outsell PHEVs, overseas sales set new
record for 5th consecutive month

ABTC

=& AMERICAN BATTERY
TECHNGLOGY COMPANY.

ABTC received letter of interest for $900M in
financing to support the construction of Li
mine and refinery near Tonopah, Nevada

CATL launched 9MWh stacked BESS
designed to meet transport weight
restrictions

Vs

ASCEND
ELEMENTS

Ascend Elements to receive up to $320M in
Polish government grants to build Li-ion
recycling and materials facility in Poland.

KoBold
Metals

KoBold Metals to acquire stake in Manono
lithium project, investing $1B to expand
footprint into Democratic Republic of the
Congo.

LYTEN

Lyten announced U.S. focused drone
propulsion initiative using lithium-sulfur
batteries

CATL raised $5b in Hong Kong in 2025's 2nd
largest IPO.

Li-Cycle

Li-Cycle filed for bankruptcy protection in
Canada and US, receives financing and bid
from Glencore as court-supervised sale begins

JM | @ LG Energy Solution

GM and LG pioneer LMR batteries,
production to begin in 2028 for first
prismatic LMR EV batteries to reduce cost
and extend range to 400 miles per charge

&TDK

TDK accelerated timeline of next-gen Si
anode batteries, launching 2026 Fall to
meet the next consumer device release
cycle

YWD T

BYD surpassed Tesla EV sales in Europe for first
time

m @ LG Energy Solution
9] SAMSUNG SDI

GM pivoted to LFP in US factories with LGES and
Samsung SDI

rLUecNCc

Fluence invested $700M to open Arizona factory
as part of its US onshoring strategy

®

Gotion

Gotion completed it's first 0.2GWh pilot line for
all-SSBs with 90% yield rate.
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https://www.reuters.com/business/japans-tdk-accelerates-launch-next-generation-battery-2025-05-15/
https://ir.amprius.com/news-events/press-releases/detail/129/amprius-launches-sicore-450-whkg-high-energy-cell-with-near-term-mass-production-capability-to-scale
https://verticalmag.com/press-releases/customcells-initiates-insolvency-proceedings-citing-payment-default-by-principal-customer-lilium/
https://www.recyclingtoday.com/news/abtc-receives-letter-of-interest-for-financing-of-tonopah-flats-lithium-mine-refinery/
https://electrek.co/2025/05/01/byd-hits-blowout-april-sales-more-evs-sold-than-hybrids/
https://www.energy-storage.news/catl-launches-9mwh-two-in-one-stacked-bess-product-in-response-to-transportation-weight-limits/
https://www.electrive.com/2025/05/08/poland-lures-ascend-elements-battery-recycling-with-a-grant-worth-millions/
https://www.mining.com/gates-bezos-backed-kobold-to-buy-stake-in-drc-lithium-project/
https://www.energy-storage.news/catl-raises-us4-5-billion-in-hong-kong-ipo-deepens-integration-into-global-capital-markets/
https://www.businesswire.com/news/home/20250514681645/en/Li-Cycle-Obtains-Creditor-Protection-Under-CCAA-and-Chapter-15?utm_source=chatgpt.com
https://investor.gm.com/news-releases/news-release-details/gm-and-lg-energy-solution-pioneer-lmr-battery-cell-technology
https://www.ft.com/content/53ec9a08-1112-4969-8982-2d9f06ee8ea4
https://www.kedglobal.com/batteries/newsView/ked202505270006
https://www.prnewswire.com/news-releases/gotion-completing-the-first-0-2gwh-pilot-line-for-all-solid-state-batteries-302460454.html
https://ir.fluenceenergy.com/news-releases/news-release-details/fluence-expands-us-manufacturing-footprint-enclosure-and-battery
https://www.businesswire.com/news/home/20250508016056/en/Lyten-Announces-Next-Generation-Drone-Propulsion-Initiative-to-Support-U.S.-National-Security-Needs-with-American-Made-Lithium-Sulfur-Batteries

[\[s10500:0 | Notable Events | June

Notable Events: June
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TOSHIBA

Toshiba started sample shipments of
“"SCiB™Nb", its Innovative Rechargeable
Lithium-ion Battery with Niobium Titanium
Oxide Anode.

@ LGEnergy Solution @

GM requested LG Energy Solution and
Samsung SDI to install LFP production lines
to their U.S. plants.

CATL

CATL unveiled its new "Choco-SEB”
battery packs, capable of being swapped
in less than 2 minutes.

Trump issued two executive orders that
allow drones to be flown beyond visual line
of sight, promote eVTOL aircraft and
streamline advanced air mobility rules.
These changes will help promote the US
drone and eVTOL industry.

BYD launched Seal 06 EV - affordable

midsize sedan with 545 km range, starting at
$15,270

EVE Energy

EVE Energy's board endorsed a
fundraising plan aimed at bolstering its
international expansion & prepared to raise
funds on the HK Stock Exchange for an
IPO.

NESLC

AESC 10GWh Gigafactory in France
started production to power Renault EVs

£ HTHIUM

Hithium began mass production of world's
first 1,175 Ah cell, targeting LDES
applications.

=Chevron

Chevron secured lithium-rich acreage
from TerraVolta Resources and East
Texas Natural Resources, thus joining oil
majors in the US lithium production push.

BRtEEL
I:anfenngthlum

Ganfeng Lithium shipped first batch of lithium
concentrate from Mali's Goulamina project to
China.

cobco

COBCO started EV battery material production
in Morocco.

P ronpaY
N TECHNOLOGY

Ronbay Technology and Rock Tech Lithium
signed a strategic MoU to build an integrated
local battery materials chain in Europe (LiOH
offtake and support for Ronbay's Polish CAM
plant).
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https://electrek.co/2025/05/27/catls-100-second-swappable-ev-batteries-proves-china-ahead/
https://dronexl.co/2025/06/06/trump-executive-orders-drone-innovation/
https://battery-tech.net/battery-markets-news/aesc-launches-10gwh-douai-gigafactory-to-power-renault-evs/
https://autonews.gasgoo.com/articles/ev/70037949
https://www.global.toshiba/ww/news/corporate/2025/06/news-20250604-01.html
https://www.electrive.com/2025/06/02/gm-plans-lfp-cells-with-samsung-sdi-and-lges/
https://www.electrive.com/2025/06/26/cobco-starts-ev-battery-material-production-in-morocco/
https://rocktechlithium.com/en/ronbay-technology-and-rock-tech-lithium-sign-strategic-mou-on-extensive-local-battery-materials-partnership-in-europe/
https://www.mining.com/chevron-joins-oil-majors-in-us-lithium-production-push/
https://www.energy-storage.news/hithium-starts-manufacturing-world-first-1175ah-cell-as-industry-enters-era-of-ldes/
https://www.scmp.com/business/china-evs/article/3313894/chinas-no-5-ev-battery-maker-eve-energy-jumps-hong-kong-ipo-bandwagon?utm_source=rss_feed
https://cnevpost.com/2025/06/07/byd-launches-seal-06-ev/

1\[s/l511:1/ Notable Events | July VF | SukbATION

Notable Events: July

N T
& idemitsu Panasonic @rrasts T

LG Energy Solution
Idemitsu Kosan announced a $142M Panasonic Energy officially began mass Farasis Energy commenced pilot production LG Ener olution (LGES) reported Q2
investment in a new Li-sulfide plant to supply production at its second U.S.cell factory in of sulfide-based solid-state batteries on July financial results and announced a strategic
Toyota with solid-state battery materials. Kansas, targeting annual capacity of 32 GWh. 21, aiming for energy densities over 400 pivot towards the Energy Storage System (ESS)
Wh/kg. market. On July 30, LGES signed a major new
battery supply contract worth $4.3 billion with
Tesla.

—JMATERIALS

Redwood Materials and General Motors Lyten acquired Northvolt's Polish BESS
confirmed they would pursue the use of plant

GM's U.S.-built EV batteries for Redwood
Energy's grid-scale power storage systems.
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https://www.reuters.com/business/energy/japans-idemitsu-build-lithium-sulphide-plant-help-support-toyotas-ev-plans-2025-02-27/#:~:text=Toyota%20aims%20to%20introduce%20the,($1%20=%20149.3200%20yen)
https://na.panasonic.com/news/panasonic-energy-begins-mass-production-at-new-automotive-lithium-ion-battery-factory-in-kansas-aiming-for-annual-capacity-of-32-gwh-to-accelerate-us-local-production
https://na.panasonic.com/news/panasonic-energy-begins-mass-production-at-new-automotive-lithium-ion-battery-factory-in-kansas-aiming-for-annual-capacity-of-32-gwh-to-accelerate-us-local-production
https://news.gm.com/home.detail.html/Pages/news/us/en/2025/jul/0716-GM-Redwood-Materials-pursue-use-US-built-batteries-energy-storage.html#:~:text=General%20Motors%20has%20signed%20a,GM%20and%20Redwood's%20existing%20collaboration.
https://news.gm.com/home.detail.html/Pages/news/us/en/2025/jul/0716-GM-Redwood-Materials-pursue-use-US-built-batteries-energy-storage.html
https://www.bloomberg.com/news/articles/2025-07-30/tesla-signs-4-3-billion-battery-supply-contract-with-lg-energy
https://www.reuters.com/business/energy/lg-energy-solution-signs-43-billion-battery-supply-contract-2025-07-30/
https://www.linkedin.com/pulse/farasis-deliver-400-whkg-solid-state-cells-year-end-leo-gao-gazbe/
https://battery-news.de/en/2025/07/23/farasis-energy-begins-pilot-production-of-solid-state-batteries/
https://www.linkedin.com/pulse/farasis-deliver-400-whkg-solid-state-cells-year-end-leo-gao-gazbe/
https://lyten.com/2025/07/01/lyten-acquires-europes-largest-battery-energy-storage-systems-manufacturing-operation-from-northvolt/

|15/ 507:0 0 | Notable Events | August

Notable Events: August

VOLTA
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US EV sales surged 20% in July from year
ago, with 11 brands posting record sales
ahead of 30D elimination.

ProLag?um
—_—

Prologium announced fourth-generation
solid-state battery tech introducing a super
fluidized inorganic electrolyte delivering 57
mS/cm conductivity.

O-BASF CATL

BASF and CATL signed an agreement,
making BASF a key cathode materials partner
supporting CATL's global production
expansion.

@ <P SKon

Korea's big 3 cell makers operated at ~50%
capacity globally amid mounting Chinese
competition.

gm

A 2026 Chevrolet Silverado EV Max Range
Work Truck set a world record, driving
1,059.2 miles on a single charge and
surpassing Lucid's 749 mile mark.

CATL

CATL suspended lithium production in
Yichun, accounting for ~3% of global
capacity, due to mining license expiration.

POSCO

POSCO Future M signed an MOU with CNGR
to build a plant for LFP CAM for ESS &
expand beyond its NCMA and NCA focused
cathode portfolio.

GROUPL!

Groupl4 raised $463M Series D led by SK,
acquires full ownership of manufacturing
operations for its JV with SK in South Korea.

@ LG Energy Solution

LG Energy Solutions became the first major
global battery producer to initiate large-scale
rollout of ESS-bound LFP batteries in the US,
catering to rising data center demand.

WoCheng New Energy debut its ultra-low
cost BESS product at $53(USD)/kWh-AC,

provokes price war discussion at Shanghai
trade show.
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https://prologium.com/the-worlds-first-superfluidized-inorganic-solid-state-electrolyte-paves-the-way-for-full-scale-commercialization-of-next-generation-solid-state-lithium-batteries/
https://news.gm.com/home.detail.html/Pages/topic/us/en/2025/aug/0805-GM-breaks-EV-range-world-record-Chevy-Silverado-EV-Work-Truck.html
https://battery-materials.basf.com/global/en/news/2025/2025-07-28_BASF-Battery-Materials-and-CATL-sign-a-framework-agreement-for-cathode-active-materials
https://battery-news.de/en/2025/08/18/catl-suspends-lithium-production-in-yichun/
https://newsroom.posco.com/en/posco-future-m-pursues-the-lfp-cathode-material-business-for-ess/
https://www.koreaherald.com/article/10563938
https://www.reuters.com/business/finance/porsche-backed-group14-closes-new-funding-takes-control-jvs-battery-material-2025-08-20/
https://eu.36kr.com/zh/p/3432336271267970
https://www.coxautoinc.com/insights-hub/ev-market-monitor-july-2025/
https://www.koreaherald.com/article/10554857

[\[s1 500507 Notable Events | September

Notable Events: September
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@ LG Energy Solution .

U.S. Immigration and Customs Enforcement
(ICE) took nearly 300 Korean skilled workers
into custody, at the Hyundai-LG battery plant
construction site in Georgia

nNatron Energy

US based Natron Energy has ceased
operations,, halting plans for a giant $1.4

billion factory in Rocky Mount, North Carolina.

@ LG Energy Solution

LGES secured a 107GWh battery deal with
Mercedes for LG's next-generation "46
series” batteries.

EVE Energy lanched new solid-state battery
factory in Chengdu China to reach a
capacity of 500 000 cells produced
annually. A significant step towards
industrialization of solid state batteries.

CATL

CATL unveiled Shenxing Pro LFP, long life &
long range battery for Europe. The first LFP
battery to deliver 758 kms WLTP and 12 years
/1000 000 lifespan.

Ld |

Canada delayed the introduction of its 20%
EV sales mandate by one year.

N7,

TOYOTA

Toyota Tsusho acquired 25% of LG Chem
CAM plant in Gumi Korea, lowering Huayou
Cobalt's ownership from 49% to 24% to
qualify for US tax credits as a non-PFE.

ThoBat

InoBat received 54M<€ funding, from Spanish
ministry of industry, for battery cell plant in
Spain.

I
SK’(P

SK On opened a pilot plant to fast-track
solid state batteries.

Eord cut 1000 jobs at its Cologne factory
due to weak EV demand.

LITHIUM

AMG lithium opened Europe first refinery to
produce 20 000 Tons of LiOH.

@ LG Chem

LG Chem announced a supply agreement
for cathode active materials to Prime Planet
Energy & Solutions (PPES) in Japan
targeting to start production in 2026.

Zo ‘
HYUNDAI

Hyundai, Kia worked on new LFP cathode
process with Ecopro to eliminate the
precursor production step, reducing import
reliance from China and lowering cost.

CATL

SAIC-GM and CATL presented 6C ultra
fast-charging LFP battery to be used on the
upgraded Ultium platform.
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https://www.kedglobal.com/batteries/newsView/ked202509030009
https://news.metal.com/newscontent/103512414/EVE-Energy-launches-solid-state-battery-production-base-in-Chengdu
https://www.catl.com/en/news/6527.html
https://driving.ca/auto-news/industry/canada-2026-electric-vehicle-ev-mandate-delay-postponed
https://www.lgcorp.com/media/release/29349
https://battery-news.de/en/2025/09/15/government-to-fund-inobat-project-in-spain/
https://www.electrive.com/2025/09/16/sk-on-opens-pilot-plant-to-fast-track-solid-state-batteries/
https://uk.investing.com/news/stock-market-news/ford-to-cut-up-to-1000-jobs-at-german-plant-amid-weak-ev-demand--report-4264008?utm_medium=feed&utm_source=yahoo&utm_campaign=yahoo-uk
https://www.euronews.com/my-europe/2024/09/19/europes-first-lithium-refinery-opens-in-germany#:~:text=AMG%20Lithium%20opened%20Europe's%20first,into%20battery%2Dcompatible%20lithium%20hydroxide.
https://www.lgcorp.com/media/release/28152
https://www.hyundai.com/worldwide/en/newsroom/detail/hyundai-motor-and-kia-team-up-with-hyundai-steel-and-ecopro-bm-to-enhance-ev-battery-technology-0000000835
https://news.metal.com/newscontent/102969477/gasgoo-daily-saic-gm-catl-launch-6c-ultra-fast-charging-lfp-battery
https://www.manufacturingdive.com/news/sodium-ion-battery-natron-energy-shutters-halts-NC-factory-plans/759479/
https://batteriesnews.com/koreas-major-us-investment-projects-halted-as-detained-lg-energy-battery-workers-set-for-release/#google_vignette
https://batteriesnews.com/koreas-major-us-investment-projects-halted-as-detained-lg-energy-battery-workers-set-for-release/#google_vignette

|15l 50750 ¢ | Notable Events | October

Notable Events: October
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SR v e R s R s

US BEV tax credit ended (7500% for new BEV

& 4000$ for used BEV).

China announced new export controls limiting

export of graphite material & equipment,
precursor for ternary cathode materials, LFP
Gen 4 and battery & CAM equipments.

=4

Nissan cancelled EV production in the
US due to falls in demand. Instead,
they will switch to producing hybrid
vehicles.

@ »xs

Xiaomi delivered 40,000 EVs in a single month
as waitlist grows to 48 weeks

*x [ ] <
: /
: ® =
[ e
ORGANIZATION

China files a WTO complaint over India’s EV
and battery subsidies

/“h ARCHER =-LiLIUM

Archer acquired Lilium's patent portfolio
for €18 million

JPMorganChase

JPMorganCh Launches $1.5 Trillion
Security and Resiliency Initiative

US Department Of Energy cancelled $718M
of funding to five companies: Ascend
Elements, American Battery Technology,
Anovion, ICL & LuxWall.

LY TEN

Lyten finalized acquisition of Northvolt Dwa
in Gdansk, Poland, the largest Battery Energy
Storage System (BESS) manufacturing facility
in Europe.

gm| Posco

INTERNATIONAL

GM & Posco paused expansion at their
Canadian CAM plant due to weak EV
demand.

SUNWODA
PABEIZR

Sunwoda unveiled a solid state battery (400
Wh/kg) and announced a pilot line (200MW).

(@)
REDWCTCD
MATERIALS

Redwood has closed a 350M$ series E
funding round, let by Eclipse, and including
strategics (NVentures).

Nissan partnered with Lithion for battery
recycling.

EHFSHH

Gotion cancelled plans to build battery cell
factory in Michigan due to environmental
risks alleged by local residents and
Chinese ownership.
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https://www.arenaev.com/xiaomi_ev_deliveries_fly_past_40000_as_wait_times_stretch_to_nearly_a_year-news-5175.php
https://www.reuters.com/world/china/china-files-wto-complaint-over-india-ev-battery-subsidies-2025-10-15/
https://www.electrive.com/2025/10/21/us-cancels-funding-for-ascend-elements-and-other-battery-companies/#:~:text=Politics-,US%20cancels%20funding%20for%20Ascend%20Elements%20and%20other%20battery%20companies,projects%20from%20the%20Biden%20era.
https://lyten.com/northvolt-acquisition/
https://www.redwoodmaterials.com/news/redwood-announces-350-million-series-e-funding/
https://www.electrive.com/2025/10/13/end-of-us-tax-credit-drives-record-ev-sales/
https://www.electrive.com/2025/10/03/nissan-cancels-ev-production-plans-in-the-us/
https://www.investors.archer.com/news/news-details/2025/Archer-Wins-Competitive-Bid-Process-to-Acquire-Liliums-Patent-Portfolio/default.aspx
https://www.electrive.com/2025/10/17/gm-and-posco-halt-expansion-of-canadian-cathode-material-plant/
https://www.lifepo4-battery.com/News/sunwoda-solid-state-battery.html
https://canada.nissannews.com/en-CA/releases/nissan-canada-inc-and-lithion-technologies-to-advance-ev-battery-recycling-and-circular-economy-through-new-partnership
https://www.electrive.com/2025/10/27/gotion-abandons-plans-to-build-battery-cell-factory-in-michigan/
https://www.jpmorganchase.com/newsroom/press-releases/2025/jpmc-security-resiliency-initiative

Notable Events | November \/F \|:/8L|]TNADAT|ON

Notable Events: November

T &>

Tesla announced it would purchase $2B of
ESS batteries from Samsung SDI over 3
years.

@ LG Chem §

LG Chem signed an agreement with China
oil major Sinopec to develop Na-ion
batteries.

a O

Samsung SDI, BMW signed an agreement to
jointly validate all-solid-state batteries using
SolidPower's electrolyte technology.

[} Mitra Chem

U.S.-Japan meeting resulted in $350M of
investment commitments from
Japan/Japanese companies for LFP
production from Mitra Chem.

&

TOYOTA

Toyota announced it would launch its 2nd
U.S. battery plant with up to $14 billion
investment (including hybrids).

Tesla officially launched a 510-mile Model Y
Long Range RWD model in China.

CATL

CATL started mass production of 5th-gen
LFP batteries with higher energy density.

.
*x :
.

*

China officially suspended the
implementation of the rare earth export
controls announced in October for a
one-year period per latest US-China trade
deal.

PEAK

ENERGY

Peak Energy signed a 4.75 GWh contract
with Jupiter Power for Na-ion BESS.

@ LG Energy Solution

Trump administration allowing detained
South Koreans to return to bring-up GA
gigafactory

@5tundurd

Standard Lithium received $225M funding
from Washington in the race to be the first
company to produce lithium from the
Smackover in Arkansas.

CE)

Gotion =
Gotion commenced mass production to
supply 46xx format LFP & LMFP cells to VW
starting in 2026.

QEERHE

RONBAY TECHNOLOGY

Ronbay became CATL's top supplier of
sodium-ion battery cathode materials by
providing more than 60% of its annual
volume.
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https://www.nytimes.com/2025/11/13/us/politics/south-korea-workers-factory-return-georgia.html
https://www.wsj.com/business/autos/toyota-doubles-down-on-hybrids-in-the-u-s-with-14-billion-battery-push-5d246d87?
https://carnewschina.com/2025/11/08/tesla-china-launches-long-range-rwd-model-y-821-km-range-for-40400-usd/
https://cnevpost.com/2025/11/12/catl-mass-production-5th-gen-lfp-batteries/
https://www.prnewswire.com/news-releases/peak-energy-signs-4-75-gwh-contract-with-jupiter-power-for-industry-leading-sodium-ion-battery-storage-systems-302612467.html
https://www.reuters.com/business/energy/standard-lithium-gets-boost-washington-arkansas-lithium-race-2025-11-14/
https://cnevpost.com/2025/11/21/gotion-starts-delivering-unified-cells-vw/
https://cnevpost.com/2025/11/21/gotion-starts-delivering-unified-cells-vw/
https://www.yicaiglobal.com/news/chinas-ronbay-soars-by-limit-after-becoming-catls-top-sodium-ion-battery-cathode-material-supplier
https://www.reuters.com/business/autos-transportation/tesla-buy-2-bln-ess-batteries-samsung-sdi-over-3-years-newspaper-says-2025-11-03/?
https://www.reuters.com/business/energy/china-oil-major-sinopec-partners-with-south-koreas-lg-chem-develop-battery-2025-11-04/
https://www.reuters.com/business/energy/china-oil-major-sinopec-partners-with-south-koreas-lg-chem-develop-battery-2025-11-04/
https://www.koreatimes.co.kr/business/companies/20251031/samsung-sdi-bmw-to-jointly-validate-all-solid-state-batteries?utm_source=rss
https://www.theinformation.com/articles/electric-350-million-strategic-shift-trump-backs-iron-based-battery-startup?rc=mpzqpv
https://www.reuters.com/world/china/us-halt-entity-restrictions-one-year-after-trump-xi-meeting-bessent-says-2025-10-30/
https://www.reuters.com/world/china/us-halt-entity-restrictions-one-year-after-trump-xi-meeting-bessent-says-2025-10-30/

Notable Events | December \/F \|:/8L|]TNADAT|ON

Notable Events: December

CATL sTELUEANTIS

CATL and Stellantis broke ground on €4.1B
LFP gigafactory in Spain, training 4000 local
workers.

Panasonic Z O
ENERGY (O X

Panasonic Energy announced agreement to
supply battery packs for Amazon-backed
Zoox robotaxi.

Vianode

Vianode to invest $3.2 billion to build North
America's largest synthetic graphite
production facility in Ontario

< "

Ford and SK On unwound $11.4B BlueOval
SK JV: Ford takes full ownership of
Kentucky plants.

~
*
*

*

China pledged to accelerate the
implementation of targeted policies and
measures to curb "irrational competition” in
the power and battery energy storage

industry.

GAC

Farasis Energy announced it would supply
10 GWh of batteries for GAC Aion
European models.

<>

Ford canceled $6.5B battery supply contract
with LG Energy Solution.

LG Energy Solution

NESL

AESC restarted clock on construction of

$1.6B Florence plant after six-month hiatus.

]

FFactorial

Eactorial announced plans to go public via
SPAC merger at a $1.1 billion valuation.

@

LG Energy Solution
LGES acknowledged $9.6B in US deals lost in
December (Ford cancelled $6.5B, Freudenberg
$2.7B).

Japan rolled out its national Li-ion battery safety
and EOL handling package.

L

Samsung SDI signed a JV with KGM for
next-gen EV battery packs using SDI's 46xx

cylindrical cells.
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https://www.reuters.com/business/autos-transportation/south-koreas-sk-ford-motor-end-us-battery-joint-venture-2025-12-11/
https://www.reuters.com/world/asia-pacific/china-pledges-crackdown-irrational-competition-battery-industry-2025-11-28/
https://www.miit.gov.cn/xwfb/bldhd/art/2025/art_9fa8e074b5464c8a9f2ffd5458fa401c.html
https://finance.yahoo.com/news/aesc-restarts-clock-construction-1-202611615.html
https://www.reuters.com/world/china/chinas-catl-breaks-ground-huge-spanish-battery-plant-bringing-its-own-workers-2025-11-26/
https://www.cbc.ca/news/canada/london/vianode-st-thomas-9.6986666
https://www.investing.com/news/company-news/factorial-to-go-public-via-spac-merger-at-11-billion-valuation-93CH-4415291
https://www.wardsauto.com/news/ford-terminates-ev-battery-supply-deal-lg-energy-solution/808340/
https://koreajoongangdaily.joins.com/news/2025-12-27/business/industry/Exodus-of-US-clients-pushes-Korean-battery-makers-to-the-brink-/2487566?utm_source=volta_newsletter&utm_medium=linkedin&utm_campaign=volta_newsletter_20251229
https://www.koreatimes.co.kr/business/companies/20251223/samsung-sdi-kgm-to-develop-next-gen-ev-battery-packs?utm_source=volta_newsletter&utm_medium=linkedin&utm_campaign=volta_newsletter_20251229
https://www.nippon.com/en/news/yjj2025122300505/?utm_source=volta_newsletter&utm_medium=linkedin&utm_campaign=volta_newsletter_20251229
https://cnevpost.com/2025/12/05/farasis-to-supply-batteries-gac-aion-european-models/
https://www.prnewswire.com/news-releases/panasonic-energy-to-supply-lithium-ion-batteries-for-zoox-marking-a-milestone-in-panasonic-energys-entry-into-the-fast-growing-robotaxi-market-302623333.html
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Industry Value Chain | Top Producers and Large Cap Companies

Incumbents and/or Public Companies (>$1B Market Cap/Valuation)*
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Industry Value Chain | Startups and Small Companies

Emerging Players and/or Small Companies (>$30M Valuation)*
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Industry Value Chain | Startups and Small Companies

Startups and/or University Spin Offs*
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Industry Value Chain | Battery Development Value Chain

Battery Development Value Chain

Materials Identification & Characterization Modeling & Simulation
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Industry Value Chain | Battery Business Directory \/F \F/ngNADATION

A Comprehensive Database of Battery Companies: The Battery Business Directory

3,000+ COMPANIES MAPPED TO 15 SUPPLY CHAIN SEGMENTS

VF | BATTERY BUSINESS DIRECTORY DIRECTORY ~ MAPVIEW  ABOUTUS  LOGIN  VF|{Sibarion Key |ndustry Pain Points:
EXPLORE BATTERY DIRECTORY BUSINESSES AROUND THE WORLD apre . ap s .
° Difficulty identifying and evaluating
Navigate the global battery business landscape through an interactive map view . .
potential partners, suppliers, or customers due to a
317 Search Results For: X H H
+ 9t | Catfori, nitedstates fragmented and siloed global battery supply chain.
?Sla\es .
O Countries 4th State Energies . . X
SierEk ° Significant time wasted manually
Yoo i 92or0 sourcing and vetting battery companies via trade shows,
ot e st L personal networks, or unreliable sources.
. N ASIA A g‘lzhﬁ:;‘a:le Power Corp.
[ J U . .
® e Or ° Limited access to accurate,
° Advanced Battery Systems . . .
1 i" e, = Consuting LG comprehensive, and regularly updated information on
e s ® companies across the battery industry globally.
® ' _ ri?\dva:cesd Ptow/?ring Slervices Inc.
ancho Santa Margarita
00 SUL A 4 e P [ —— o Companies - especially startups or
. ° 8 B senDieso specialized vendors - face challenges gaining visibility and
. AEM Components connecting with larger industry players and investors.

San Diego

= Leaflet

The Battery Business Directory

The Battery Business Directory is the largest open-access database for companies operating across the global battery industry. The directory maps over 3,000
organizations spanning 15 key supply-chain segments, providing comprehensive, reliable data that helps battery professionals discover potential partners, suppliers, and
customers.

Source: Battery Business Directory BATTERY REPORT 2025 | 26
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GLOBAL MARKET SHARE FOR KEY BATTERY MATERIALS

Rest of
World
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BY INSTALLED ADJUSTED PRODUCTION CAPACITY AND REGION (2025, %)

Industry Value Chain | Supply Chain Criticality VF ‘

Chinese Companies Have the Largest Market Share for Critical Battery Materials

LFP cathode and graphite anode are the most critical materials in the supply chain

|

-
North America Europe

Source: McKinsey BATTERY REPORT 2025 | 27


https://www.mckinsey.com/features/mckinsey-center-for-future-mobility/our-insights/the-hidden-trends-in-battery-supply-and-demand-a-regional-analysis

Industry Value Chain | Capacity & Production VF \F/gb-ll—\lADATION

Overcapacity at 4x Demand Continues to Erode Margins Across the Value Chain

e Average global battery pack costs may have fallen Annual Global Capacity in Terawatt-Hours
to $108/kWh, but there are regional disparities 8
e Chinese battery firms have operating capacity at 7
4x market current demand and pack costs were | Rest of World
roughly $84/kWh (a 13% drop YoY) 6 s US
e Chinese firms are also largely vertically integrated < 5 = Europe
across the battery supply chain and control the E ——
majority of global high-purity battery raw material ';4
production *5 — South Korea
g_ R mmmm China
e This dominance is being exacerbated by fierce @3
competition in China pushing prices downward O | gggft:azscapacity
that will continue into 2026 2
1 |
e Pack prices are roughly 44% higher in the U.S. 1 —
and 56% more in Europe compared to China, I —— -
causing many cancelled plans and re-evaluations o = I
of OEM electrification strategies 2020 2021 2022 2023 2024 2025

Year

Graph represents risk-adjusted cumulative lithium battery cell manufacturing capacity by region, compared with as-reported global capacity

BloombergNEF Source: Data from BloombergNEF (Distinguished Partner). BATTERY REPORT 2025 | 28


https://www.batterytechonline.com/trends/battery-pack-prices-drop-8-to-record-108kwh-despite-rising-lithium-and-cobalt-costs-in-2025
https://www.scmp.com/business/china-business/article/3228224/overcapacity-chinas-ev-battery-industry-reach-four-times-demand-2025-putting-small-players-risk
https://www.scmp.com/business/china-business/article/3228224/overcapacity-chinas-ev-battery-industry-reach-four-times-demand-2025-putting-small-players-risk
https://about.bnef.com/insights/clean-transport/new-record-lows-for-battery-prices/
https://www.metal.com/en/newscontent/103286919
https://www.metal.com/en/newscontent/103286919
https://about.bnef.com/insights/clean-transport/new-record-lows-for-battery-prices/
https://about.bnef.com/insights/clean-transport/new-record-lows-for-battery-prices/
https://about.bnef.com/insights/clean-transport/electric-vehicle-outlook/

Industry Value Chain | Capacity & Production VF \F/gb-ll—\lADATION

Policy Shifts are Driving Demand Front-Loading and a Manufacturing Race to Deliver

Policy changes or pending policy implementations in China,

Producers working at breakneck speed to fulfil orders US, and other regions have driven a front-loading of demand

at various points throughout 2025.

Battery value chain production, GWh and kt changes to its renewable power pricing mechanisms,
co-located storage mandate, technology export controls
+33% +57% phase-out of export VAT rebate - rush of installations and

procurement before implementation
+42% A , . ,

sourcing rules now applying to production tax credit and
BESS investment tax credit, abolishment of EV tax credit,
successive tariff hikes - front-loading of orders and
stockpiling before implementation

having observed trade tensions rising and
China's anti-involution campaign intensifying, other regions
are also accelerating procurement from China, especially
BESS while costs remain extremely low.

+73%

This has all fuelled a manufacturing race to deliver. China's
battery factories are operating at high utilisation while also
upgrading lines for new cell technologies, which in turn
prompts customers to secure more long-term supply. This
behavior amplifies underlying demand growth and has led to
elevated order volumes, especially for ESS battery cells and
LFP CAM.

EV & other cell ESS cell LFP CAM NMC/A CAM

0 3] o3 o3

m Source: Content & analysis provided by CRU Group (Distinguished Partner). For more information, visit crugroup.com BATTERY REPORT 2025 | 29
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Industry Value Chain | Capacity & Production VF \F/gb-ll—\lADATION

BESS Value Chain Experiencing the ‘Bullwhip Effect’: A Growing Disconnect Between Demand and Production

ESS demand has exhibited remarkable growth, but that is being

magnified up the supply chain as manufacturers overreact to The BESS Bullwhip:
perceived demand. m Value chain is overreacting to demand, amplified by differences in lead times

ESS battery cell production this year is around 600 GWh — almost
twice that of installations — and even higher for ESS-destined

CAM production, even when accounting for time lags in the THE BUUWNNP EFceCT o el e g Ztrmi::
supply chain. ] . inventories higher

This is the In the case of ESS, it is amplified by SMBLL CHANGES CAN PROPUCE. AWiP-Like Lithium demand in BESS value chain, kt LCE
long lead times becoming the new normal, especially for IN pEMAND EFFect VeSTrRENM

ex.China customers. At the same time, installers are struggling to ? =2024 =2025

secure equipment due to full order books at cell manufacturers, , [

and previous policy-driven front-loaded demand has contributed QUICk [ T NEED BESS

to this.

Cell and CAM producers say they are confident in demand being

sustained, because of: OVER 0 RDER.

A huge order backlog and long-term sales contracts
High utilisation ratio of ESS cell plants

High profitability of ESS cell and integrators

Further room for cost reductions by upgrading
products: larger cell capacities etc.

° Very strong pipeline of ESS projects

o CONMISSIONING 'l[ 1-2 MONTH Q" I 1-2 MONTH
7 ki N ||||| l o) 1) L
However, LFP cell and cathode inventories have reached »

alarming highs, and the longer it goes on, the more pronounced a’;’f;é;t,‘,f;‘é#’,é‘,, ESS lf;iiTR:TION cELLM:ﬁgf':HCYURINa cm::ﬁ)wmor: Installations  Cell production CAM production
the drawdown will be.

Source: Content & analysis provided by CRU Group (Distinguished Partner). For more information, visit crugroup.com
*Showing only cells and CAM destined for BESS applications. Image adapted from Sketchplanations. BATTERY REPORT 2025 | 30
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Industry Value Chain | Strategic Positioning VF VOLTA

FOUNDATION

Chinese & European Players are Partnering to Ensure Ramp-Up and De-Risking for Overseas Projects
Chinese battery manufacturers have created a
strong foothold in the European market. One - + ereLcRTie N ), Multiple
third of gigafactory capacity planned in Europe @ InoBat - @
will have Chinese involvement.

#»eoTion ®Baeotion CATL AESC AESC AESC
Many Chinese operations involve a local
European partner (industrial or financial) to GWh (status) 50 (2026-27)  15.8 (2025) 10 (2025) 30 (2026)

Ownership VW holds Gotion: 80% | = Stellantis: AESC: 80% | = AESC: AESC: 100%

This also app”es to p/CAM/AAM projectS. structure 26.5% in InoBat: 20% 50% | CATL: Nissan: 20% 100%

Gotion 50%
Almost all major joint venture battery plants are
for the EV sector, whereas there is less of an IP or technology “Limited” Some x Some x x
imperative to localise ESS battery plants in transfer provisions

Europe due to higher costs and minimal trade

barriers. Local supply chain X x x x x x

The concern from the European side is that
these partnerships currently lack meaningful Local workforce Local R&D Some, incl No known No known No known No known
The EU is hinting at a centre local schools = provisions provisions provisions = provisions

regulatory framework for this under proposals

for the Clean Industrial Deal. Equal battery side x x x x X x

decision-making

Source: Transport & Environment BATTERY REPORT 2025 | 31


https://www.transportenvironment.org/uploads/files/TE-Chinese-investment-study-briefing.pdf

Industry Value Chain | Strategic Positioning
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Korean Producers Implementing Strategies to Turn Around Squeezed Profits

ESS and low-cost feedstock helping Korean producers improve margins,

while battery makers remain reliant on US tax credit for profitability

Operating profit $M Operating profit Operating profit margin of p/CAM producers, %
Margin (OPM) %
600 @ LG Energy Solution 20% 20%
45X tax cre EcoproBM
300 10%
0 0%
0%
-300 -10%
800 OP excl. 45X 20%
w0 W 15%
200 0% -20%
0
-15%
-200
-400 -30%
-600 -45% "
SAMSUNG SDI -40%
400 30%
20%
200
10%
0 0%
10
ZiLY 1% -60%
-20% Q123 Q@3 Q124 Q3 Q125 Q325
-400 -30%
23 '23 '23 23 24 '24 24 24 25 25 25
Q1 Q2 Q3 Q4 Q1 Q2 Q@3 Q4 Q1 Q2 Q3

Source: Content & analysis provided by CRU Group (Distinguished Partner). For more information, visit crugroup.com
Data from company financial reports.

Survival Hinges on Diversification and Cost Reduction

Korean battery value chain companies, having relied on the US as
a captive market largely protected from Chinese competition, have
been been facing growing financial pressure from:

° Rising costs driven by US tariffs

° Repeal of the US EV tax credit (30D) and tighter
restrictions on the battery production tax credit (45X)

° Slower EV demand and battery orders in US

Their main survival strategies have involved:

° Diversifying into LFP and BESS, capturing the booming
demand for both, while capitalising on the US-China
divide that is prompting demand for China-free supply.

° Upstream integration for lower raw material costs to
improve margins and reduce reliance on third-party
suppliers.

Efforts are already paying off, with improved profitability seen in
2025 Q3 filings, and a couple of companies growing a large order
backlog for ESS products. Remaining firms struggling with
profitability have yet to fully carry out their plans.

However, pressures on US EV demand remain a reality, and both
Korean companies and their automaker customers claim they still
have more to do in terms of recalibrating their investments in the

NMC value chain. Battery joint ventures are unravelling, and major

NMC battery orders are being cancelled.

BATTERY REPORT 2025 | 32
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Korean-origin Companies are Diversifying into LFP & BESS

They have seen how Chinese peers get higher

They are establishing LFP supply chains

VOLTA
FOUNDATION

VF

But they are way behind on the Chinese

margins overseas and for BESS

Gross profit margin of selected companies in 2025 Q1, %

60% =o-—=Qverseas 30% ——=FESS
o=Domestic —e—Automotive
40% 20%
20% 10%
% Q, 0%
& & & S o S 2
‘é\\@\» F & & & o\;\ 5 4\06 ~ K
&

They have secured LFP ESS cell contracts in a

captive US market

@ LG T=ESLA
$4.3 billion contract ENERGY
from 2027 to 2030
SAMSUNG 501 In talks for major deal
S'?%n ////
6.2-7.2 GWh FLATIRONenergy
from 2026 to 2030

US Tier 1 gigafactory pipeline, GWh

1,400 # Reallocated to LFP
1,200 # Cancelled NMC
1,000 mNMC

800

600

400

200 = i

, IR

2025 2026

2027 2028

2029 2030

Indonesia CAM plant supplying US & other markets

Jiangsu Lopal Tech

[Listed Parent]

LBM New Energy Pte.
(Singapore)
[~80% owner of PT LBM]

PT LBM Energi Baru
(Indonesia)
[Operating Entity]

EE= @ LGEnergy Solution

[OSq LG Enery Solution
BALA [20% stake in PT LBM]

on LFP tech

AW LG 56.6 Ah pouch cell

China large-format prismatic standard

And they start at a relatively high cost

: Content & analysis provided by CRU Group (Distinguished Partner). For more information, visit crugroup.com

BATTERY REPORT 2025 | 33


http://www2.crugroup.com/l/707643/2025-09-26/3wsgq7
https://www.crugroup.com

Industry Value Chain | Strategic Positioning VF \F/(())LIJTNADATION

Producers are Finding Pragmatic and Cost-Effective Ways to Adapt to US Policy Pressures

m Three common themes:

1. Recalibration of excess investments

2. Restructuring of supply chains to retain tax credits
3. Acceleration of shift to LFP

P>=N

Automakers

Accelerate LFP adoption

Produce domestic LFP
cells (JV or LRS)

Diversify into ESS business

Import LFP cells as stop-
gap

Pull back NMC JV
investments, transfer
capacity to other OEMs

L

BESS project
developers

Front-load orders from
China

Source domestic (nascent)
batteries

Without tax credits: Power
pricing changes

C4 )

US (Korean) battery
makers

Retooling for LFP
Pull back NMC investments

Secure LFP CAM from ex.
China

Secure ESS orders

m Source: Content & analysis provided by CRU Group (Distinguished Partner). For more information, visit crugroup.com

(4

Chinese battery makers

Front-load production

Explore SEA as a
production base

Explore ownership
restructuring in US

Licensing (LRS) for US
gigafactories

]

CAM producers

Dilute Chinese ownership
for PFE compliance

Overseas expansion,
especially Indonesia

Ongoing technical
innovation and
diversification (LFP, MNHV)

Refined metals (non-
battery)
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Profit Margin Development in the EV Battery Value Chain for Selected Producers

CATL svorr cALB SUNLODR e TR Qo LR LY
Profit 17 229 244 127
margins . | na. na. 34 11 241 21 23 26 106 - 2 62 51 (2
[%] - 7T T el - - - - = = = -
8 414 28
-22.6
Comments  Increase due to Failed IPO, EU 118 m EUR bailout High debt ratio 0.95 International Self-managed Raw material market
lower raw material factories canceled from Guangzhou (EUR 9.32 billion) expansion restructuring price decline
prices 04/2025
BibE SYLOPAL R Banfenglithium TINCIXS SEMCORP A rran
Profit 59.6 49
margins 106 69 54 18 15.1 256 123 39 18 21 12.4 ,
[%] = s s e
-17.6 141 -8.3 -11 -5.5 -
-60.5
Comments  Liquidity from ICL Liquidity obtained Investment in Liquidity crunch Self-managed Assessment of Court-led
joint venture in from SPO in Hong Australia stopped restructuring restructuring needs  restructuring
Spain Kong 03/2025

2022 W 2023 WM 2024

Roland Source: Con'gent & analysis provided by Roland Berger (Distinguished Partner). For more information, visit https://www.rolandberger.com/en/Insights/Global-Topics/Battery. List is BATTERY REPORT 2025 | 35
9 non-exhaustive, and updated June 2025.
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2025 Saw Many New Supply Agreements & Partnerships, but Also Cancellations

Common themes: securing supply outside China, and scramble for LFP

: Ay S : Securing Chinese domestic LFP CAM to Securing ex.China LFP CAM for new Establishing supply chain for
Ongoing Asian-led Li/Ni/Co partnerships fuel growing ESS demand ex.China cell production ex.China LFP for EVs and strong

Eiﬁggﬁxin Ford Spodumene concentrate Yuneng Hithium LFP CAM PT LBM (Lopal)  Ford LFP CAM US ESS demand
Chenaxin oavou Wanrun Hithium LFP CAM PT LBM (Lopal)  EVE Energy, Tesla  LFP CAM LGES GM LFP
Lithiu% (Youyshan) Lithium carbonate + hydroxide Wanrun CATL LFP CAM PT LBM (Lopal)  Sunwoda LFP CAM LG ES Mercedes-Benz  LFP
i Lopal CATL LFP CAM
’I\?Aelrs]g[ilces POSCO Spodumene concentrate - PTLBM (Lopal)  CATL -FP CAM Samsung SDI GM LFP
R bonate. phosphat Lopal Cornex LFP CAM L&F Unannounced LFP CAM LG ES Tesla Energy LFP
Ithium carbonate, phosphate,
GEM XTC nickel/cobalt sulphate Fangyuan BYD LFP CAM IBU-Tec PowerCo LFP CAM SK On Flatiron Energy LFP
CNGR XTC Lithium carbonate, phosphate CNGR BYD FP g LGES SK Eternix LFP
. . - . i CNGR EVE Energy FP
e . CNGR Gotion FP Chinese NMC CAM producers in I
Search for Ex.China lithium chemical supply CNGR CALB FP Europe securing more contracts OEMs partnering with
for local CAM production ’ Chinese cell makers
L . Easpring SK On NMC CAM
EcoPro SK On Lithium hydroxide = r CALB Hyundai NMC
Rock Tech Lithium  Ronbay Lithium hydroxide Extensions of agreements: Huayou EVE Energy, BMW NMC CAM VD — o
Mandrake Lithium  Stardust Power Lithium chloride manufacturers invested in NMC Huayou LGES NMC p/CAM CATL Sy - NG
i ] cania
Stardust Power Sumitomo Lithium carbonate LG Chem Panasonic, Tesla NMC CAM CNGR (COBCO)  Umicore NMC pCAM
Umicore SK On NMC CAM
Trading houses securing feedstock from new MCC RAMU Minmetals, EVE Energy  NMC CAM OEMS, remain searching NMC-based partnerships
producers Easpring LGES NMC CAM ex.China AAM supply P P
Ascend Elements Trafigura Esfg’grg?;lthlum POSCO LG ES, Hyundai NMC CAM Vianode GM AAM SK On Nissan NMC
a : Eco & Dream Umicore NMC pCAM POSCO GM AAM LG ES GM (V) LMR
Vulcan Energy Glencore Lithium hydroxide CNGR Umicore NMC pCAM Syrah Lucid AAM
Premier African Glencore Spodumene CNGR XTC NMC bCAM Y Sans Sféo 6
Metals concentrate P Syrah Tesla AAM
EVelution Energy Mitsui Cobalt sulphate + EM ali T NMO pOAM ‘ ;
metal Hoayeu ROSCOoHoimtventarey  NMSPCAM \Westwater Stehantis AAdd

Note: Stellantis terminated partnerships with Alliance Nickel (missed milestones); Novonix (unable to agree on specifications); and Westwater (change in direction). SK On and Ford have ended their JV with each company taking over the plants in Tennessee (SK On) and Kentucky (Ford).
Other strikethroughs indicate canceled or terminated partnerships.

Source: CRU Group (Distinguished Partner) supply chain database, company announcements.
Strikethroughs indicate cancelled deals. Non-exhaustive list. BATTERY REPORT 2025 | 36


https://www.mining.com/web/australias-alliance-nickel-says-stellantis-to-exit-supply-deal/
https://stocksdownunder.com/novonix-2/#:~:text=The%20decision%20followed%20an%20inability,in%20the%20US%20electrification%20ecosystem.
https://www.morningstar.com/news/dow-jones/2025110711536/westwaters-offtake-deal-with-stellantis-subsidiary-terminated
https://www.ttnews.com/articles/ford-end-battery-venture-sk#:~:text=%5BStay%20on%20top%20of%20transportation,%2Dthan%2Dexpected%20EV%20adoption.&text=U.S.%20policy%20changes%20are%20rendering,and%20improve%20its%20operational%20flexibility.
https://www.crugroup.com/en/communities/thought-leadership/2025/trumps-policies-have-far-reaching-impacts-on-the-global-battery-value-chain/

Industry Value Chain | Acquisitions & Consolidation

Acquisitions & Consolidation

2025 saw significant industry consolidation and acquisition, driven by the acquisition of bankrupt companies either as a whole or in parts
to enter new sectors, expanding supply chains for critical materials, or boosting production capacities.
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Scania VW subsidiary
acquires Northvolt's
heavy industry batter

packs unit

Ex¢onMobil

Acquires parts (technology
+ U.S. production) of
Superior Graphite

Chevron

LS

Acquired 125k acres of
lithium-rich Smackover
Formation (TX, AK)

Source: Company announcements

Bought Northvolt assets
in Sweden, Germany,
and Poland + IP +

Volvo takes full control

of NOVO Energy after
Northvolt Bankruptcy

Cuberg employees) production
GLENCORE
SREEFRA

Acquired bankrupt Li-Cycle

anfengLithium
assets and subsidiaries

e 40% in the Goulamina
lithium mine in Mali

e 45% in Avalonia lithium
project in Ireland

o ZiJin
Acquired 24.8% of Zangge

Mining for their lithium
assets for $1.87 billion

Takes over insolvent

German parts supplier
Manz (equipment +

e Acquired Arcadium Lithium
for $6.7 billion

e Acquired controlling stake in
Chile's Salares Altoandinos

Completes purchase of

Nikola's battery assets
for US battery

Acquired Maxwell
Technology to expand
energy storage
portfolio

e 5% in Lithium Americas
e 5% in Thacker Pass JV
e 15% in MP Materials
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#
https://northvolt.com/articles/lyten-to-acquire-all-remaining-northvolt-assets-in-sweden-and-germany/
https://www.glencore.com/what-we-do/recycling/li-cycle
https://www.reuters.com/business/autos-transportation/volkswagens-scania-buys-bankrupt-northvolts-heavy-industry-battery-packs-unit-2025-04-11/
https://www.reuters.com/business/autos-transportation/volkswagens-scania-buys-bankrupt-northvolts-heavy-industry-battery-packs-unit-2025-04-11/
https://www.reuters.com/business/autos-transportation/volkswagens-scania-buys-bankrupt-northvolts-heavy-industry-battery-packs-unit-2025-04-11/
https://www.volvocars.com/intl/media/press-releases/938E188B622CE23C/
https://www.volvocars.com/intl/media/press-releases/938E188B622CE23C/
https://fortune.com/europe/2025/02/26/tesla-bankrupt-german-automotive-manz-elon-musk-battery-cells/
https://fortune.com/europe/2025/02/26/tesla-bankrupt-german-automotive-manz-elon-musk-battery-cells/
https://news.bollingerev.com/mullen-completes-purchase-of-additional-nikola-battery-assets-for-us-battery-production
https://www.clarios.com/insights/news/news-details/clarios-acquires-maxwell-supercapacitor-energy-storage
https://www.clarios.com/insights/news/news-details/clarios-acquires-maxwell-supercapacitor-energy-storage
https://corporate.exxonmobil.com/news/corporate-news/superior-graphite-superior-acquisitions-for-synthetic-graphite-production
https://corporate.exxonmobil.com/news/corporate-news/superior-graphite-superior-acquisitions-for-synthetic-graphite-production
https://www.chevron.com/newsroom/2025/q2/chevron-enters-domestic-lithium-sector-to-support-us-energy-security
https://www.reuters.com/markets/deals/zijin-mining-gain-controlling-stake-zangge-mining-with-187-bln-deal-proposal-2025-01-16/
https://www.reuters.com/markets/deals/zijin-mining-gain-controlling-stake-zangge-mining-with-187-bln-deal-proposal-2025-01-16/

Industry Value Chain | New Plant Openings

VE VOLTA

FOUNDATION
New Plant Openings & Agreements Outside of China

AESC N\’ 7
Began mass production at a Began mass production at New plant 12GWh plant in Opened first phase of a Signs a $2 billion supply
plant with 32 GWh (EV) of its 49.5 GWh (ESS + EV) Sunderland, UK, plant in Germany with an agreement with LGES
capacity in Kansas plant in Ontario commenced operations initial capacity of 20 GWh Lansing plant for NMCA
Auto partner: Multiple Auto partner: Stellantis Auto partner: Nissan Auto partner: VW

@ nergy Solution CUSTOCMCELLSQ HASCO ’\ Neuron

Expanded Michigan plant Restructuring with existing Acquired a 49% stake
to include production of and new investors keeping solid-state battery joint
LFP battery packs for ESS 80% of workforce venture with SAIC

Launched battery plant
in France with an Initial
capacity of 16 GWh

Launched a battery plant in
India with an Initial capacity
of 1.5 GWh

Source: Panasonic; Nextstar; Envision AESC; PowerCo; Tovota; LG Eneray Solution; CustomCells; Hasco; Neuron; Verkor
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https://na.panasonic.com/news/panasonic-energy-begins-mass-production-at-new-automotive-lithium-ion-battery-factory-in-kansas-aiming-for-annual-capacity-of-32-gwh-to-accelerate-us-local-production
https://nextstar-energy.com/nextstar-energy-begins-mass-production/
https://www.aesc-group.com/news/aesc-launches-its-new-uk-battery-gigafactory
https://www.volkswagen-group.com/en/press-releases/start-of-european-battery-cell-production-powerco-commissions-salzgitter-gigafactory-20045
https://www.autonews.com/toyota/an-toyota-supports-lg-plant-0225/
https://www.canarymedia.com/articles/energy-storage/lg-michigan-lfp-battery-factory
https://customcells.com/news
https://www.world-energy.org/article/53589.html
https://www.pv-magazine.com/2025/01/15/indian-battery-manufacturer-opens-1-5-gwh-lithium-ion-plant-for-evs-storage/
https://verkor.com/en/verkor-reaches-a-decisive-milestone-and-opens-its-first-gigafactory/
https://na.panasonic.com/news/panasonic-energy-begins-mass-production-at-new-automotive-lithium-ion-battery-factory-in-kansas-aiming-for-annual-capacity-of-32-gwh-to-accelerate-us-local-production
http://en.cnesa.org/latest-news/2025/12/17/envision-aescs-sunderland-gigafactory-commences-operations-accelerating-europes-green-energy-transition#:~:text=On%20December%2016%20(local%20time,2030%20Clean%20Power%20Action%20Plan.
http://en.cnesa.org/latest-news/2025/12/17/envision-aescs-sunderland-gigafactory-commences-operations-accelerating-europes-green-energy-transition#:~:text=On%20December%2016%20(local%20time,2030%20Clean%20Power%20Action%20Plan.

Industry Value Chain | Company Bankruptcies

Difficult Year for Many Companies as Industry Restructures

VOLTA
v F FOUNDATION

In 2025, the battery industry faced significant financial challenges, leading to several notable bankruptcies and restructurings. Several
factors, such as financial challenges lowering system prices and performance from China, including a growing difficulty to scale in the

West and a challenging investment environment.

FIAmbri northvolt

©=® Natron
p POWIN 5-5 Energy Li'CYCle

Further Notable Insolvencies:

== LiLium iM3NY

nnnnnnnnnnnnnnn

Assets sold in April
and case moved
toward dismissal

The eVTOL aircraft
carrier ceased
operations

Shut down e-Truck
commercial
manufacturer

Ceased operations
and is in bankruptcy

proceedings

Source: Company announcements

I
SK’B

CGELLrFORCCE

O FREYR

Clean battery solutions

VOLTA

Eiled for bankruptcy

I
Sl?(’:n SK"’:nmove

Focus on R&D for Porsche

""1% Energy

OamepLe

BML

®NNIKOLA

Filed for bankruptcy EAERFPOL Y

for a second timein
2025 & ceased ops

and is under court-

supervised liquidation O STORAGE
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https://www.electrive.net/2025/02/21/lilium-meldet-erneut-insolvenz-an/
https://www.msn.com/en-us/money/companies/im3ny-rehires-several-workers-amidst-bankruptcy-filing/ar-AA1ADHLB?apiversion=v2&noservercache=1&domshim=1&renderwebcomponents=1&wcseo=1&batchservertelemetry=1&noservertelemetry=1
https://www.electrive.net/2025/05/16/e-lkw-hersteller-bollinger-motors-steht-vor-insolvenz/
https://www.electrive.net/2025/01/20/insolvenz-canoo-stellt-betrieb-ein-und-wird-liquidiert/
https://www.electrive.net/2025/05/06/e-lkw-startup-volta-trucks-ist-erneut-insolvent/
https://www.electrive.net/2025/02/19/e-lkw-hersteller-nikola-beantragt-insolvenz-nach-chapter-11/

Industry Value Chain | Cancelled Gigafactory Plans

Cancelled Gigafactory Plans

gm

With partner Posco Future M
paused Canadian CAM plant
expansion leading to Vale
withdrawing from planned nickel
sulfate plant

QCC

AUTOMOTIVE CELLS Co

The Stellantis-backed ACC joint
venture is close to "definitely giving up"
plans for a gigafactory plant in eastern

Italy

Source: Company announcements

northvolt

Subsidiary in Quebec: Although the
bankruptcy of the Swedish parent
company in 2024 put this project in a
precarious position, it was still a go until
September 2025 when the Quebec
government pulled funding

NESL

Paused plans for a $1.6 billion
gigafactory in Florence, South Carolina
citing market uncertainty

g"‘g Natron
o=@ Energy

Plans for a $1.4 billion gigafactory in
North Carolina has been canceled due
to closure

# GOTION

Abandoned plans for a $2.4 billion
gigafactory in Big Rapids, Michigan,
due to intense community opposition

and lawsuits

VOLTA
v F FOUNDATION

€ KOREPOWER

Cancelled plans for a $1.25 billion
gigafactory in Buckeye, Arizona, citing
construction costs and market
uncertainties

O FREYR

Cancelled plans for a $2.6 billion
gigafactory in Georgia citing interest
rates and falling battery prices
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https://www.cbc.ca/news/canada/montreal/northvolt-quebec-end-1.7623155
https://montreal.citynews.ca/2025/09/02/quebec-ends-northvolt-funding/?utm_source=chatgpt.com
https://montreal.citynews.ca/2025/09/02/quebec-ends-northvolt-funding/?utm_source=chatgpt.com
https://www.bloomberg.com/news/articles/2025-10-16/gm-vale-pause-battery-material-plans-in-canada-on-ev-pullback
https://www.bloomberg.com/news/articles/2025-10-16/gm-vale-pause-battery-material-plans-in-canada-on-ev-pullback
https://www.canarymedia.com/articles/energy-storage/kore-power-has-a-new-plan-after-canceling-1-2b-battery-plant-in-arizona#:~:text=Kore%20Power%2C%20an%20energy%20storage%20startup%2C%20canceled,grants%20and%20loans%20for%20clean%20energy%20initiatives**
https://www.manufacturingdive.com/news/sodium-ion-battery-natron-energy-shutters-halts-NC-factory-plans/759479/
https://electrek.co/2025/02/10/freyr-battery-factory-georgia/
https://www.electrive.com/2025/10/27/gotion-abandons-plans-to-build-battery-cell-factory-in-michigan/
https://www.manufacturingdive.com/news/aesc-halts-construction-1-6-bmw-ev-battery-cell-plant-south-carolina/750335/
https://www.reuters.com/business/stellantis-backed-acc-scrap-plans-termoli-gigafactory-newspaper-reports-2025-11-14/
https://www.reuters.com/business/stellantis-backed-acc-scrap-plans-termoli-gigafactory-newspaper-reports-2025-11-14/

Industry Value Chain | Case Study: Northvolt

Unable to Secure Financing at the ‘Eleventh Hour' nOI‘thVO“:

VOLTA
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Northvolt officially filed for bankruptcy in March 2025, which had wide reaching implications for the European and North American battery industries.
Before the complete shutdown, production capacity at Northvolt's primary Skellefted plant was only 30k battery cells per week and hampered by

inconsistent cell quality. This production rate was not enough to service debt.

$15000.0M 100.00%

Ett
Construction

Aurora

$10000.0M
Recycling
Program

Battery
Systems

75.00%

[ NV Launched

M

50.00%

3 Factories In Ett Production Explosion at BMW €2B Order 25 i
Development Delay Ett Factory Cancelled R
-$-5000.0M
First Cell First Customer
Delivery
-$-10000.0M 0.00%
2018 2020 2022 2024
Year *No revenue or cash flow figures reported after 2023
B Cumulative Raised Cumulative Revenue [l Cumulative Cash Flow: Operations, Investments Cumlative Revenue Forcast

== == Cumulative Cash Flow: Operations, Investments (Projected) [l % Planned Production

Source: Volta Battery Report 2024; Company announcements

A $5.8 billion debt burden with only $30 million in cash on
hand = Assets were only valued at $250 million compared
to a $12 billion valuation in 2022

Lyten acquired core assets in Europe and IP; Volvo took full
ownership of NOVO Energy; Norsk Hydro took full
ownership of Hydrovolt (recycling)

Plans to build a 60GWh plant in Canada ceased in
September when the Quebec government pulled future
funding after their new plan was rejected

Lyten is planning to restart production lines at Northvolt Ett
and Vasterds in Sweden as operations achieved over 90%
efficiency before closure

BATTERY REPORT 2025 | 41


https://www.taxpayer.com/newsroom/northvolt-bankruptcy-ominous-sign-for-politicians%E2%80%99-ev-gamble
https://www.cbc.ca/news/canada/montreal/northvolt-quebec-end-1.7623155
https://www.cbc.ca/news/canada/montreal/northvolt-quebec-end-1.7623155
https://ioplus.nl/en/posts/us-firm-lyten-buys-bankrupt-northvolt-eyes-2026-restart
https://www.reuters.com/business/finance/northvolt-ramped-up-production-quality-batteries-before-halting-operations-2025-08-08/?utm_source=chatgpt.com
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[\[510 50007 | Industry Value Chain | Case Study: Cellforce

Cellforce Group: The Rise, Ambition, & Strategic Retreat

. Ideation (Pre-2021) Ramping Up (2022) Meltdown (2023-2025) Restructuring (2025)

Concept initiated by P3 Group
(Stuttgart consultancy)

P3 + Customcells applied for EU
IPCEI EuBatin funding

Porsche AG joined as automotive lead

Founded Cellforce Group (CFG) as a
JV between Porsche and Customcells

Technology: High-performance
silicon-anode pouch cells (high
energy density + fast charging)

Received public funding of ~€60M
total (incl. €17M from
Baden-Wirttemberg)

Source: next slide, company announcements

Site: 28,151 m? facility in
Reutlingen/Kirchentellinsfurt

Oct 2022: High-tech Durr coating line

commissioned (double-sided
electrode coating)

Construction: Foundation stone laid
Oct 2022

Pilot Capacity: 2100 MWh/year

Scaling up to 21 GWh

2023: Porsche takes full ownership of
Cellforce

Expansion Vision: Plans floated for up
to 20 GWh capacity

Business model deemed not

economically viable due to slow EV
market growth, insufficient volumes,

and intense price pressure from Asian
suppliers

Battery-related special expenses rise

April 2025: Porsche halts
independent scale-up

Aug 25, 2025: Porsche formally ends
production expansion plans

New Role: CEG becomes an

independent R&D unit (cell + system
development only)

VW Integration: Expertise to support
PowerCo via development contracts

Financial Impact: €295M depreciation
on production assets (FY 2025)

Workforce: ~200 of 286-290 jobs cut

(~70% reduction), effective Nov 30,
2025
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https://newsroom.porsche.com/en/2021/company/porsche-investment-factory-high-performance-battery-cells-cellforce-group-gmbh-joint-venture-partner-customcells-24855.html
https://newsroom.porsche.com/en/2021/company/porsche-investment-factory-high-performance-battery-cells-cellforce-group-gmbh-joint-venture-partner-customcells-24855.html
https://newsroom.porsche.com/en/2021/company/porsche-investment-factory-high-performance-battery-cells-cellforce-group-gmbh-joint-venture-partner-customcells-24855.html
https://newsroom.porsche.com/en/2021/company/porsche-investment-factory-high-performance-battery-cells-cellforce-group-gmbh-joint-venture-partner-customcells-24855.html
https://newsroom.porsche.com/en/2021/company/porsche-investment-factory-high-performance-battery-cells-cellforce-group-gmbh-joint-venture-partner-customcells-24855.html
https://newsroom.porsche.com/en/2021/company/porsche-investment-factory-high-performance-battery-cells-cellforce-group-gmbh-joint-venture-partner-customcells-24855.html
https://www.cellforcegroup.com/2022/10/18/cellforce-group-lays-foundation-for-modern-sustainable-battery-production-in-europe/?utm
https://www.durr-group.com/fileadmin/durr-group.com/Media/News/2022/Files/221004-duerr-cellforce-EN.pdf?utm
https://www.durr-group.com/fileadmin/durr-group.com/Media/News/2022/Files/221004-duerr-cellforce-EN.pdf?utm
https://www.cellforcegroup.com/2022/10/18/cellforce-group-lays-foundation-for-modern-sustainable-battery-production-in-europe/?utm
https://www.cellforcegroup.com/2022/10/18/cellforce-group-lays-foundation-for-modern-sustainable-battery-production-in-europe/?utm
https://www.cellforcegroup.com/2022/10/18/cellforce-group-lays-foundation-for-modern-sustainable-battery-production-in-europe/?utm
https://www.electrive.com/2023/06/16/porsche-takes-over-cellforce-and-plans-20-gwh-production/
https://www.electrive.com/2023/06/16/porsche-takes-over-cellforce-and-plans-20-gwh-production/
https://battery-tech.net/why-porsche-pulled-the-plug-on-cellforce-and-what-it-means-for-battery-manufacturing-in-germany/
https://newsroom.porsche.com/en/2025/company/porsche-cellforce-group-focusing-battery-activities-40344.html
https://newsroom.porsche.com/en/2025/company/porsche-cellforce-group-focusing-battery-activities-40344.html
https://www.porsche-se.com/fileadmin/downloads/investorrelations/mandatorypublications/interimreport-25/PSE_Q1E_14052025_.pdf
https://newsroom.porsche.com/en/2025/company/porsche-cellforce-group-focusing-battery-activities-40344.html
https://newsroom.porsche.com/en/2025/company/porsche-cellforce-group-focusing-battery-activities-40344.html
https://newsroom.porsche.com/en/2025/company/porsche-cellforce-group-focusing-battery-activities-40344.html
https://newsroom.porsche.com/en/2025/company/porsche-cellforce-group-focusing-battery-activities-40344.html
https://newsroom.porsche.com/en/2025/company/porsche-cellforce-group-focusing-battery-activities-40344.html
https://newsroom.porsche.com/en/2025/company/porsche-cellforce-group-focusing-battery-activities-40344.html
https://newsroom.porsche.com/en/2025/company/porsche-cellforce-group-focusing-battery-activities-40344.html
https://www.euronews.com/business/2025/08/21/germanys-porsche-is-closing-battery-subsidiary-cellforce-reports-say
https://www.euronews.com/business/2025/08/21/germanys-porsche-is-closing-battery-subsidiary-cellforce-reports-say

[\[510 50007 | Industry Value Chain | Case Study: Cellforce VF \F/gb-ll—\'l&DATION

Cellforce Group: Learnings & Takeaways

. Scale Rules Everything R&D vs. Reality Talent Impact

Scale is the primary cost-driver. Battery mass production and The restructuring was catalyzed The decision to cut approximately

While CFG succeeded in R&D and high-volume manufacturing are not by the slower-than-expected 70% of staff risks causing a critical

pilot production of only technology-driven businesses ramp-up of electromobility and mass of battery specialists to

high-performance cells, the but also commodity businesses. disappointing regional sales. scatter to other competitors, to

necessary step to commercial change their field and

success - achieving competitive As aresult, a scalable, This underscores the inherent subsequently disrepute the

cost-per-kilowatt-hour - requires professional, and reliable value volatility in new technology industry, potentially hindering the

global volumes. chain is of the utmost importance. adoption and the risk of building development of the national battery
fixed industrial capacity based on cluster

Small scale manufacturers cannot overly optimistic growth and sales

compete with the harsh economies forecasts.

of global battery manufacturing
dominated by Asian Tier 1 suppliers

. ! ; ; - ; A ;
Som’cre rm rn rP I ihn i : rl] A|n I idiar: liforce, repor Porsche focuses battery activities on cell and system development; Porsche halts BATTERY REPORT 2025 | 23


https://www.euronews.com/business/2025/08/21/germanys-porsche-is-closing-battery-subsidiary-cellforce-reports-say#:~:text=According%20to%20German%20media%20reports,funding%20to%20Cellforce%20in%202022.
https://newsroom.porsche.com/en/2025/company/porsche-cellforce-group-focusing-battery-activities-40344.html#:~:text=%22With%20the%20construction%20of%20the,development%20of%20high%2Dperformance%20batteries.
https://www.cbtnews.com/porsche-halts-cellforce-battery-production-plans/#:~:text=On%20the%20Dash:,AG%20CEO%20Oliver%20Blume%20said.
https://www.cbtnews.com/porsche-halts-cellforce-battery-production-plans/#:~:text=On%20the%20Dash:,AG%20CEO%20Oliver%20Blume%20said.
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BB Industry Value Chain | Case Study: Ambri

AMBRI: The Liquid Metal Battery Story

Founded (2010): MIT spinoff by
Sadoway, Bradwell & Ortiz.

Goal: Safe, affordable electrical
storage solution for grids

Backers: Seed money from Bill
Gates & Total S.A. and ARPA-E

Tech® 2: Liquid Metal Battery
(molten metals + salt; calcium
anode for low cost)

Challenges? % *: Needed to invent
its own manufacturing; 2015 seal
failure caused delays & layoffs

Gates-backed leadership pivot =
retire technology risk &
commercialization push?

Achieved UL 1973°%, secured
antimony supply?, proved safe +
20-yr life

Major deals: Microsoft®’, Reliance?,

Xcel Energy?®, Earth & Wire™

Scaling up™: 140,000 sq ft Milford
facility ($18M retrofit)

Source: [11 | [21| [31 | [4]| [51 | [61 ] [z1 | [8]] [91] [101 | [l | [121 | [131

$300M Series F collapsed when
the lead investor backed out"

$50M bridge loan failed" (Reliance
declined its $8M share)

Despite $1.7B™ in MOUs, funding
gap killed scale-up

Nov 2023": Laid off ~%4 of staff

May 6, 2024[11]: Filed Chapter 11 to
exit plant lease (after raising $150M
equity + $42M debt)

July 31, 2024™ 3 Assets sold via
Section 363 to lender consortium
(Gates Frontier, Paulson & Co.,
Fortistar)

Ambri recapitalized™ with a
stronger balance sheet

Co-founder David Bradwell
becomes CEQ™

Company shifts™ to a lean,
capital-efficient model

Renewed focus™: scaled, low-cost,
long-duration storage to meet
strong demand
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https://ambri.com/company/
https://ldescouncil.com/a-decade-in-development-liquid-metal-batteries-by-ambri-may-soon-change-the-energy-storage-game/
https://spectrum.ieee.org/liquid-metal-battery
https://fortune.com/2015/09/11/liquid-metal-battery-layoffs/
https://www.businesswire.com/news/home/20230808943870/en/Ambri-Achieves-UL-1973-Certification-for-Its-Next-Generation-Liquid-Metal-Battery-Cells
https://www.businesswire.com/news/home/20220914005064/en/Ambri-Deploys-Liquid-Metal-Battery-System-for-Microsoft-Continuing-Progress-Toward-Commercialization
https://www.datacenterdynamics.com/en/news/microsoft-installs-a-data-center-backup-system-based-on-ambris-high-temperature-liquid-metal-batteries/
https://www.pv-magazine-india.com/2022/10/20/ambri-reliance-industries-sign-mou-on-liquid-metal-battery-pilot/
https://www.businesswire.com/news/home/20230719607417/en/Ambri-Advances-Collaboration-with-Xcel-Energy-for-First-Utility-Deployment-of-Liquid-Metal-Battery-System
https://www.prnewswire.com/news-releases/ambri-selected-by-earth--wire-for-300-mw-1-200-mwh-long-duration-energy-storage-project-in-south-africa-301573611.html
https://www.latitudemedia.com/news/how-liquid-metal-battery-maker-ambri-ended-up-on-the-auction-block/
https://www.businesswire.com/news/home/20240730239061/en/Ambri-Successfully-Completes-Sale-and-Emerges-from-Chapter-11
https://www.ess-news.com/2024/08/02/liquid-metal-battery-storage-speciliast-ambri-emerges-from-restructuring/
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BB Industry Value Chain | Case Study: Ambri

AMBRI: Learnings & Takeaways

. Invention vs. Innovation Investors Diversification Scaling Risks Industry Reality

Due to the uniqueness of the
technology, Ambri was forced to
design and build much of its own
machinery, which introduced a
high risk of limited scalability.

While a unique value proposition
(UVP) creates a high barrier to
entry, it simultaneously increases
the time-to-market and capital
intensity, as the firm must build a
bespoke industrial ecosystem from
the ground up rather than plugging
into existing global supply chains.

Source: previous slide, company announcements

Ambri experienced sudden
investment withdrawals on two
occasions, leaving the company
without viable alternatives and
forcing it to absorb significant
consequences.

For industrial-scale "hard-tech,"
the failure of a single anchor
investor can create a catastrophic
domino effect. There has to be a
"Plan B" funding sources and avoid
over-leveraging the commitment of
any single investor.

There is a critical disconnect
between market demand and
capital readiness. Having $1.7
billion in potential sales does not
solve a liquidity crisis when the
cost of "building a battery plant
from scratch" is prohibitively high.

Startups should consider licensing
or joint ventures (JVs) early on to
offload manufacturing capital
expenditures (CapEx) until their
technology reaches full
commercial maturity

Intellectual property and technical
success cannot save a company if
it fails to bridge the "valley of
death" between prototype and
delivery at scale.

Restructuring can clear debt, but it
cannot fix a fundamental lack of
capital required for heavy
industrialization.
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Li-Cycle: Ups & Down of a Dream

VOLTA
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2016: Founded in Ontario, Canada,
by engineers Ajay Kochhar and
Tim Johnston'?2.

Hydrometallurgical processing
method with IP-protected Spoke &
Hub Technologies™ .

2021: A $100 million investment
from Spring Creek Capital®.

20217: Public on the New York
Stock Exchange via a SPAC
merger?.

Source: [11 | [21 | [31 | [41 | [51] [61] [z1 | [81 | [91 | [10]

2022: Rochester Hub
Construction in New York?24.

2022: strategic partnership with
LG Energy Solution and LG Chem,
involving a $50 million investment
and a long-term offtake
agreement®.

2022: investment by Glencore of
$200 million via an unsecured
convertible note?3.

2022- 2023: Operational
commence of some Spokes®*.

2023: conditional $375 million
loan commitment from DOE to
support the Rochester Hub®.

Escalating costs paused
construction at the Rochester
Hub?.

Cash Preservation Plan®.

A $75 million emergency
investment by Glencore®.

DOE loan increase to $475 million”.

delisted from the NYSE and
transitioned to the OTCQX Best
Market?®8.

Formation of an independent
directors’ committee to assess
financial and strategic options,
including potential sale to a longtime
investor’.

Filed for creditor protection under the
Companies' Creditors Arrangement
Act (CCAA) in Canada and Chapter 15
bankruptcy in the United States®.

Glencore entered a "stalking horse"
credit bid of $40 million for a
significant portion of the company’s
assets®.

Li-Cycle, now Glencore Battery

Recycling ("GBR"), has been acquired
by Glencore PIc™.
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https://www.annualreports.com/HostedData/AnnualReportArchive/l/NYSE_LICY_2021.pdf
https://teq.capital/de/research/li-cycle-research/
https://www.annualreports.com/HostedData/AnnualReports/PDF/NYSE_LICY_2024.pdf
https://www.wastedive.com/news/glencore-completes-takeover-of-li-cycle-battery-recycling-assets/757199/
https://teq.capital/de/posts/912eaae2-li-cycle-erhlt-vorlufige-finanzierungszusage-durch-us-energieministerium/
https://www.recyclingtoday.com/news/li-cycle-reports-2024-financials/
https://www.recyclingtoday.com/news/li-cycle-seeking-buyers-for-business-or-assets/
https://www.recyclingtoday.com/news/glencore-makes-li-cycle-purchase-official/
https://www.sec.gov/Archives/edgar/data/1828811/000119312525122542/d892872d8k.htm
https://www.glencore.com/what-we-do/recycling/li-cycle

Industry Value Chain | Case Study: Li-Cycle

Relying on complex debt structures
and restrictive government lifelines
during a period of rapid expansion

is dangerous.

It went public via a SPAC, raising
millions but faced pressure to scale
before the technology was fully
proven at a commercial level.

It failed to access a DOE loan
because it could not meet equity
and cash requirements amid a
collapsing stock price and investor
caution.

Reliance on convertible notes left
the lender in control.

Source: previous slide, company announcements

Li-Cycle: Learnings & Takeaways

"Spoke-and-Hub" model illustrates
the risk of operational mismatch -
where one part of the value chain
outpaces another.

Rochester Hub was halted after
construction costs nearly doubled.
It became a sinkhole for capital that
the company could not sustain.

When a hub fails despite
functioning spokes, the value chain
becomes imbalanced and
incomplete.

It must be recognized that price
swings and changing chemistry
can undermine even top
technologies.

As revenue is tied to the market
price of the metals it recovers,
when the prices of lithium, nickel,
and cobalt crash, profits sink.

Any shift to chemistries with fewer
precious metals is potentially
dangerous, as it makes recycling
less profitable.

When industry or technology
attractiveness declines, or other
markets perform better, investor
interest shifts, making fundraising
difficult or likely to fail.

VOLTA
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For Glencore, Li-Cycle
represented a way to secure
sustainable battery materials
without the initial startup risk;
when Li-Cycle failed, Glencore
was positioned to acquire it.

Aggressive fundraising by major
industry incumbents can risk the
entire enterprise, as seen with
Li-Cycle, where the co-founder
and CEO stepped down and later
served as a senior advisor to
support the company'’s sales
process.
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g": Natron
o=@ Energy

Founded in 2012, Natron Energy commercialized a sodium-ion battery, based on Prussian Blue
analogue chemistry, for data center uninterruptible power supply (UPS) applications.

Natron Energy

Citing insufficient funding, Natron permanently shuttered its operations in September 2025,
including its R&D facility in California, pilot plant in Michigan, and Gigafactory plans in North
Carolina. Natron's assets have since been liquidated via ABC.

Observations on Natron's Approach:

° Natron pursued full vertical integration, from controlling design and process from
anode/cathode synthesis up to BlueRack system engineering which proved technically
and financially challenging.

° Key Product Features:
° 185 W/L 2-minute power density at system-level
° Cell-level safety (UL9540A testing verified no thermal runaway)
° 1C cycle life of >50,000 cycles and a high-power service life of >5 years

° Funding: Natron received ~$370M in total funding from investors including DOE ARPA-E,
Chevron Energy Ventures, Intel Capital, Khosla Ventures, Mercuria, ND Capital, and United
Airlines.

Source: Natron Eneragy, BlueRack 250, Tracxn, BatteryTechOnline
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Prussian Blue

| S
PO
S—— Sodium Electrolyte

100% manganese Anode Cathode 60% iron & 40% manganese
(Fe3+ + e~ = Fe2+)

(Mn2* + e = Mn1+)
Natron’s Sodium lon Cell
Charging Phase

(Discharge Phase - The flow would reverse)
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https://natron.energy/files/resources/047849-prussian-blue-sod-ion-batt_whtppr_final.pdf
https://natron.energy/files/br250_critical_datasheet_rev_3.1-1729858712.pdf
https://tracxn.com/d/companies/natron-energy/__FY861xw57DryKUi3FJnfMCxrTTOq6TRt49ZigjuBezQ/funding-and-investors
https://www.batterytechonline.com/battery-news/natron-energy-s-1-4b-battery-dream-short-circuits

Industry Value Chain | Case Study: Powin

Powin’s Chapter 11: A Post-Mortem p POWIN

CATL sues Powin in
Oregon for $44 milkon in
allegedly unpaid bills,
Dec-24

Dec-24 Feb-25

lan-25

Source: Stretto, Canary Media, Energy Storage News, Energy Storage News, Verita Global, Togut, Segal & Seqgal LLP. Oregon Rapid Response Activity Tracking System

Powin Bankruptcy Timeline

and affiliates
apter 11
protection, Jun-25

£ 3

Mar-25 Apr-25  May-25 Jun25 Jul-25

T

Pawin notifie gon of Cour

mass
cessation of Powin
solution is not found

May-25

1 approved asset
sale to FlexGen

Voting deadline and
Plan objection deadline

& confimration hearing,

Nov-25

General proof, Sep-25
T

Sep-25 Oct-25 Now-25

Aug-25

T
Debtors file a Joint
Combined Disclosure
Statement & Chapter 11
Plan, Oct-25

IP and spares,
Aug-25
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Powin, LLC, and multiple affiliates, filed Chapter 11, U.S. Bankruptcy
Court in June citing “suffering from liquidity constraints, an over
dependence on trade credit, increasing assertions of liquidated
damages, and a credibility problem.”

Top unsecured creditors include Ace Engineering (enclosures) and
CATL (cells), among others. During the bankruptcy proceedings, the
debtors completed three major asset sales totaling $54 million.
FlexGen was the largest sale at $36M, and they purchased IP and
spare-parts inventory FlexGen is dedicated to service operating Powin
systems.

Key takeaways:

e Counterparty risk is real - even for market leaders
Thin-margin integrators squeezed by vertically integrated OEMs
Trade policy/tariff volatility can tip a shaky balance sheet
Supplier disputes can cascade into liquidity crises
LDs + schedule slips + damaged credibility = a doom loop
Warranties are only as good as the warrantor's solvency
Incident history matters and can cause a reputation drag
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https://chapter11cases.com/blogs/news/energy-storage-company-powin-files-joint-liquidation-plan-after-54-million-in-asset-sales?srsltid=AfmBOopDyXOHfHh21BVPRvX0pjj47ayV1_ODFxER6graVtvm-0VuRlLJ
https://www.canarymedia.com/articles/energy-storage/powin-bankrupt-grid-batteries
https://www.energy-storage.news/powin-files-for-chapter-11-bankruptcy-protection-and-spins-off-project-services-business/
https://www.energy-storage.news/catl-seeking-us44-million-in-overdue-payments-from-powin-for-battery-shipments-in-2022-23/
https://www.veritaglobal.net/powin/document/2516137251017000000000011
https://www.togutlawfirm.com/blog/2025/08/powin-llc-sale-approved-by-new-jersey-bankruptcy-court/?utm_source=chatgpt.com
https://ccwd.hecc.oregon.gov/Layoff/uploads/LOT9249/WARN%209249%20Powin%20LLC%20-%20Oregon.pdf
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Finance

Costs
Cell & Pack Manufacturing
Applications
EV
Stationary Energy Storage
Data Centers

Aviation, Drones, Space
Robotics
Other

Safety
Cell Design and Materials
Li-lon
Lithium Sulfur
Solid-state
Sodium-ion
Alternative Chemistries
Supply Chain
Upstream and Midstream
Recycling & Secondary Markets
Software / Al
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Finance Summary

Fundraising for Climate-related funds increased overall driven by focused on stationary storage for grid and data
centers, while Venture/Growth funds raised declined slightly. There is rising thematic interest to fund the " for the
survivors of the last several years of battery private investments so they can scale up.

Overall Private investment in battery companies declined due to and overcapacity, but investment increased in niche
high margin applications such as , ,and for
Public battery-related equities over one year in 2025, but still lag market benchmarks over the

- gained market share and market valuation. In North America, select survivors of the wave of SPACS
from several years ago had strong share performance driven by grid, Al and defense, but their market values remain far behind Asia.
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Private Market Fundraising Overview

Climate-related investors closed on 40% more funding in 2025 than 2024, driven by a boom in infrastructure funds

Funds Closed ($bn)
100 N
up 40% YoY.
80
[ ]
in their strongest year yet while the
60 capital VC/growth funds closed on fell by 5% YoY
Infrastructure to 14bn.
40 °
like
lithium-ion batteries for stationary energy storage
20 and charging infrastructure. But, emerging
technologies face a tighter fundraising landscape
- VC/Growth as VC/growth investors struggle to raise funds.
0
2020 2021 2022 2023 2024 2025

CLIMATE-RELATED INVESTMENT FUNDS BY CLOSED DATE, 2020-2025

o
N i i i i . N i - i i i . i i
?ﬁlmga!:tllne SI(())L;rece Content provided courtesy of Sightline Climate. Note: Includes climate-related funds with announced size and confirmed close. Funding tallied by date of most recent BATTERY REPORT 2025 | 52


https://www.sightlineclimate.com/

Finance | Private Markets | Funds Raised

Private Capital Market Investors

>$100bn of total private climate assets under management (AUM) across 100+ Early-stage

Infrastructure, and Private Equity funds in 2025.

Early-Stage venture
investments into
pre-revenue / pre-product
fit companies

Seed - Series A
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technologies
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Growth Equity,

Patient long term investors
with a national mandate to
progress climate
sustainability
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https://www.ctvc.co/dry-powder-for-climate-2023/
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Select VC & PE/Growth Equity Funds Raised in 2025

More than towards climate and energy transition in 2025, with 50+ new funds
raised, increasing marginally from the previous year. Number of PE/Growth Equity funds increased more significantly, with more than $10bn of capital
announced as well, but 25 funds raised, greater than 21 and 17 funds from 2024 and 2023, respectively. This indicates the desire to fund the “missing
middle"” to turn the “valley of death” into the ‘valley of opportunity”. Here are a select few that have previously announced or indicated interest towards
battery investments, with examples in the description.

(Just
\CLIMATE,
aclkg Y = M h. J
Blackstone CATHAY In::)l\ll';?i:fl//l :HE =
INNC

ENERGY IMPACT PARTNERS partners EEI'I
$5.6B $1.36BN $1BN $744MM $500M $375MM
Aypa Power, Ample Dragonfly Energy, 6K, SVOLT Targeting batteries in TWAICE Ascend Elements
Form Energy new fund
5] BNP PARIBAS P+ Breakthroug'
BOSCH Bl 7 DARIeAS B By &TDK < VoLoEarth N
$270MM $176 MM $150MM $150MM $135MM $88MM
cylib, Electroder Vulcan Energy QuantumScape, Stratus Glimpse, AM Batteries, ION Storage Systems 3DC, POEN
Materials Peak Energy, Ascend
CLEAN B ge
Climent 7
TRANSITION Qi emerald € (Gl "Vireo
$80MM €60MM $69MM £49MM €50MM
Emo Energy Scale Energy Nanograf Indra, Sunswap Scale Energy
o
5|ght|!ne Source: Sightline Climate (Distinguished Partner). BATTERY REPORT 2025 | 54
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https://www.vireo.vc/2025/09/09/vireo-ventures-closes-e50m-electrification-fund-i-to-empower-european-early-stage-founders-orchestrating-an-all-electrified-world/
https://www.vireo.vc/2025/09/09/vireo-ventures-closes-e50m-electrification-fund-i-to-empower-european-early-stage-founders-orchestrating-an-all-electrified-world/
https://www.oneworld.com/news/oneworld-alliance-airlines-and-breakthrough-energy-ventures-launch
https://www.oneworld.com/news/oneworld-alliance-airlines-and-breakthrough-energy-ventures-launch
https://us.bosch-press.com/pressportal/us/en/press-release-27392.html
https://us.bosch-press.com/pressportal/us/en/press-release-27392.html
https://tdk-ventures.com/news/announcements/tdk-ventures-announces-launch-of-150-million-fund-3-to-catalyze-iconic-companies/
https://tdk-ventures.com/news/announcements/tdk-ventures-announces-launch-of-150-million-fund-3-to-catalyze-iconic-companies/
https://emerald.vc/emerald-announces-e60-million-first-close-of-global-water-fund-ii/
https://emerald.vc/emerald-announces-e60-million-first-close-of-global-water-fund-ii/
https://cherry.vc/articles/cherrys-commitment-to-europe-an-open-letter-to-founders
https://cherry.vc/articles/cherrys-commitment-to-europe-an-open-letter-to-founders
https://www.voloearth.com/blog/impact-alpha-volo-earth-raises-135-million-for-second-climate-tech-fund
https://www.voloearth.com/blog/impact-alpha-volo-earth-raises-135-million-for-second-climate-tech-fund
https://www.cleangrowthfund.com/news/clean-growth-fund-secures-49m-first-close-of-150m-fund-ii-to-accelerate-uk-climate-tech/
https://www.cleangrowthfund.com/news/clean-growth-fund-secures-49m-first-close-of-150m-fund-ii-to-accelerate-uk-climate-tech/
https://www.impactloop.com/artikel/exclusive-climentum-nears-on-first-close-of-eur100m-fund-amid-tight-lp-market
https://www.impactloop.com/artikel/exclusive-climentum-nears-on-first-close-of-eur100m-fund-amid-tight-lp-market
https://www.privateequitymarketeer.com/fund-closes/early-stage-investor-transition-vc-announces-close-of-debut-fund-at-rs-700-crore
https://www.privateequitymarketeer.com/fund-closes/early-stage-investor-transition-vc-announces-close-of-debut-fund-at-rs-700-crore
https://www.hyundai.com/worldwide/en/newsroom/detail/hyundai-motor-group-opens-zer01ne-fund-iii-to-drive-future-technology-innovation-with-startups-0000000958
https://www.hyundai.com/worldwide/en/newsroom/detail/hyundai-motor-group-opens-zer01ne-fund-iii-to-drive-future-technology-innovation-with-startups-0000000958
https://www.blackstone.com/news/press/blackstone-announces-5-6-billion-final-close-for-blackstone-energy-transition-partners-iv-at-hard-cap/
https://www.blackstone.com/news/press/blackstone-announces-5-6-billion-final-close-for-blackstone-energy-transition-partners-iv-at-hard-cap/
https://www.businesswire.com/news/home/20251007257451/en/Energy-Impact-Partners-Closes-Latest-Flagship-Fund-at-Pivotal-Moment-for-the-Energy-Sector
https://www.businesswire.com/news/home/20251007257451/en/Energy-Impact-Partners-Closes-Latest-Flagship-Fund-at-Pivotal-Moment-for-the-Energy-Sector
https://www.cathaycapital.com/cathay-innovation-closes-1b-vertical-ai-fund-to-power-europes-industry-transformation/
https://www.cathaycapital.com/cathay-innovation-closes-1b-vertical-ai-fund-to-power-europes-industry-transformation/
https://marunouchi-innovation.com/en/
https://marunouchi-innovation.com/en/
https://www.bnpparibas-am.com/en/press/mediaroom-en-second-closing-of-the-agility-2-co-investment-fund-above-expectations/
https://www.bnpparibas-am.com/en/press/mediaroom-en-second-closing-of-the-agility-2-co-investment-fund-above-expectations/
https://www.esgtoday.com/just-climate-raises-375-million-for-natural-climate-solutions-strategy/
https://www.esgtoday.com/just-climate-raises-375-million-for-natural-climate-solutions-strategy/
https://www.sightlineclimate.com/
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Select Infrastructure Funds Raised in 2025
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There was a large increase in the number of infrastructure funds that raised capital in 2025, growing to 26 funds compared to only 17 and 19 in 2024 and
2023, respectively. Infrastructure funds constitute ~70% of total AUM closed in 2025. Most of these closed funds were the largest infrastructure funds
ever closed by the firm. Funds with a battery related investment leaned towards large-scale energy storage battery development and critical mineral

technologies.

=ZQT

2025 Fund
Size

Close Date

Description

Current and
Previous
Investments

o
5|ght||ne Source: Press Releases, Sightline Climate (Distinguished Partner). For more information, visit https://www.sightlineclimate.com.
* from the previously announced amount

climate

Brookfield

Emerging Markets Transition

€21.5bn $20bn

March October

Largest fund yet;
flagship energy
transition fund

Largest fund yet
funding
infrastructure
companies with
energy as a focus

(9) ¢
Statera
®

INSTAVOLT

C}Irba_
Solutions

NEOEN

<l()))gerommo

power

ISON ENERGY

Copenhagen Infrastructure Partners

€12bn

March

Greenfield investments
within large-scale
renewable energy infra

Infrastructure projects
include offshore wind,
energy storage, and solar
in low-risk OECD
countries in North
America, Western
Europe, and Asia Pacific

(DMNES

€2bn

January

Largest fund yet for
renewable energy
infrastructure

‘V%nray

power

Faria
el

actis
$1.7bn

May

Brownfield

infrastructure in growth
markets and regions

Levanta
Renewables

(1) Some fund sizes adjusted

J.PMorgan

$1.5bn

April

Through Campbell
Global, invests in
nature-based solutions

(S chestnut

&. Ridgewood Infrastructure

$1.2bn

January

Invests in energy,
utilities, transportation
infrastructure

ENVIRONMENTAL
INFRASTRUCTURE
PARTNERS
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Private Market Battery Investments
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The capital market continues to pull back focus from batteries due to high interest rates, tough IPO/M&A exit markets, and an overall shift away from
climate investing in the volatile equity market. Although there were a few sizeable returns in the space, the slowdown in EV adoption has kept many on

the sidelines.

$208

$158

$108

Capital Raised

$58

$oM

BATTERY INVESTMENT BY TYPE OF INVESTMENT

2021

W Private Equity
M Fund of Funds - General

Source: Pitchbook

2022 2023

M Venture Capital
W Secondaries - General

M Deb:
W Co-investment - General

2025

Real Assets

i Other

Battery related investing peaked in 2023, but dropped sharply in
2024 and has not seen a recovery in 2025:

° VC investment has declined as less new dry powder is
available for early-stage battery startups to test their designs

° Capital still flows into real assets and infrastructure
development to support later stage build out

° Although investments in EV-applications have slowed
significantly, there's an uptick in battery investments
towards high-margin applications such as robotics,
defense, aerospace, heavy duty, as well as ESS, especially
supporting Al data center infrastructure (UPS, peak shaving)
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Private Market Battery Investment Themes

SELECT BATTERY DEALS BY TIMING AND SIZE °
underscoring strong investor conviction in ESS deployment.
$1.28
[ ]
S Bese Power signaling sustained support for upstream critical supply
chain capacity and more ESS deployment.
$800M o ,
reinforcing the U.S. as the global center of battery investment
8 momentum.
—_— $600M
g
. ° ESS + critical
roup14 Technologies . . .. . . . . .
- materials prioritized - grid reliability + supply chain security.
Redwood Materials
° suggests it is
52000 Base Power i increasingly financed via
Jra Sunsave
NineDot Energy Corni ium
$om .h . . . e
— ° with meaningful activity
B in minerals + services.
ear
e Er‘ergy B Other Energy Bener Metals, Minerals and i [] including
Equipment Storage Infrastructure Services Mining Materials

robotics, military, and aerospace applications.
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Select Equity Finance Transactions in 2025

Equity finance transactions, including venture funding, typically went to companies mainly focusing on utility-scale or large-scale energy storage
batteries and accelerating critical minerals. In 2025, there were also new trade agreements with Asian players and government investments, such as US
& Japan government's investment in Mitra Chem and South Korea government'’s investment in Peregrine Energy.

K B Id PEREGRINE ENERGY
Vwss  (BASE)  @eos s oRowem Y
$447MM
$2.6BN $1.3BN $1BN $700MM $463MM

German lithium project with

Deploying home battery

American-made Zinc-based

Critical minerals exploration

Advanced silicon battery

U.S. utility-scale battery

geothermal systems LDES materials storage
REDWCCD i o~ U Nanoramic’
pELIV Y [iik Mitra Chem OLYTEN Ilffn{fgfu%g LABORATORIES

$350MM $350MM $200MM (Undisclosed) $82MM $54MM

Clean energy storage and
critical minerals

US-based LFP production

For Northvolt asset
acquisitions & expansion

Manufacturing lithium ion
batteries at scale

North America's first cobalt
sulfate refinery

Advanced battery material

g - A moment Batteries™
@ amber ”» E%E%E =) SPARKCHARGE ZincFive '#) energy x I_ arenes
$45MM $40MM $30.5MM $30MM $20MM $7.5MM

Battery automation product

US-made batteries and
ALD platform

o
ﬂQQUEBﬁne Climate (Distinguished Parter), CaplQ, Pitchbook

climate

North American EV
infrastructure

Nickel-zinc batteries for
data centers

Remanufacturing second life
batteries

Organic, LDES flow batteries
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https://finance.yahoo.com/news/vulcan-energy-secures-2-6bn-153056666.html
https://finance.yahoo.com/news/vulcan-energy-secures-2-6bn-153056666.html
https://techcrunch.com/2025/10/08/base-power-raises-1b-to-deploy-home-batteries-everywhere/
https://techcrunch.com/2025/10/08/base-power-raises-1b-to-deploy-home-batteries-everywhere/
https://www.globenewswire.com/news-release/2025/04/29/3070292/0/en/Forge-Nano-Secures-40M-to-Scale-U-S-Battery-Manufacturing-and-Commercial-Semiconductor-Equipment-Businesses.html
https://www.globenewswire.com/news-release/2025/04/29/3070292/0/en/Forge-Nano-Secures-40M-to-Scale-U-S-Battery-Manufacturing-and-Commercial-Semiconductor-Equipment-Businesses.html
https://www.axios.com/pro/climate-deals/2025/12/04/zincfive-data-center-batteries
https://www.axios.com/pro/climate-deals/2025/12/04/zincfive-data-center-batteries
https://verdane.com/verdane-closes-idun-ii-at-e700-million-hard-cap-to-back-companies-that-will-create-a-more-sustainable-future/
https://verdane.com/verdane-closes-idun-ii-at-e700-million-hard-cap-to-back-companies-that-will-create-a-more-sustainable-future/
https://xlbatteries.com/2025/09/18/xl-batteries-closes-7-5-million-in-seed-funding-from-merrin-investors-bringing-total-capital-to-28-million/
https://xlbatteries.com/2025/09/18/xl-batteries-closes-7-5-million-in-seed-funding-from-merrin-investors-bringing-total-capital-to-28-million/
https://www.sparkcharge.io/post/sparkcharge-raises-30-5-million-in-capital-to-accelerate-mobile-ev-charging-expansion
https://www.sparkcharge.io/post/sparkcharge-raises-30-5-million-in-capital-to-accelerate-mobile-ev-charging-expansion
https://www.amber.com.au/blog/amber-raises-45m-to-accelerate-global-expansion-of-smart-energy-tech
https://www.amber.com.au/blog/amber-raises-45m-to-accelerate-global-expansion-of-smart-energy-tech
https://lyten.com/2025/07/28/lyten-secures-more-than-200-million-in-investment-to-support-its-ongoing-acquisition-strategy/
https://lyten.com/2025/07/28/lyten-secures-more-than-200-million-in-investment-to-support-its-ongoing-acquisition-strategy/
https://www.theinformation.com/articles/electric-350-million-strategic-shift-trump-backs-iron-based-battery-startup
https://www.theinformation.com/articles/electric-350-million-strategic-shift-trump-backs-iron-based-battery-startup
https://www.prnewswire.com/news-releases/terawatt-technology-completes-the-1st-close-of-series-c-funding-round-302504081.html
https://www.prnewswire.com/news-releases/terawatt-technology-completes-the-1st-close-of-series-c-funding-round-302504081.html
https://www.redwoodmaterials.com/news/redwood-announces-350-million-series-e-funding/
https://www.redwoodmaterials.com/news/redwood-announces-350-million-series-e-funding/
https://www.electrabmc.com/news-releases/news/electra-completes-financing-and-debt-restructuring-fully-funding-north-americas-first-cobalt-sulfate-refinery
https://www.electrabmc.com/news-releases/news/electra-completes-financing-and-debt-restructuring-fully-funding-north-americas-first-cobalt-sulfate-refinery
https://www.prnewswire.com/news-releases/nanoramic-secures-54-million-in-series-1-financing-to-accelerate-global-commercialization-of-neocarbonix-302617270.html
https://www.prnewswire.com/news-releases/nanoramic-secures-54-million-in-series-1-financing-to-accelerate-global-commercialization-of-neocarbonix-302617270.html
https://www.investing.com/news/company-news/eos-energy-secures-1-billion-in-financing-to-expand-us-battery-production-93CH-4376050
https://www.investing.com/news/company-news/eos-energy-secures-1-billion-in-financing-to-expand-us-battery-production-93CH-4376050
https://www.axios.com/pro/climate-deals/2025/11/17/kobold-200-million-minerals
https://www.axios.com/pro/climate-deals/2025/11/17/kobold-200-million-minerals
https://group14.technology/resources/press-releases/group14-closes-us463m-series-d-funding-round-and-acquires-100-ownership-of-bam-factory-in-south-korea-from-sk-inc/
https://group14.technology/resources/press-releases/group14-closes-us463m-series-d-funding-round-and-acquires-100-ownership-of-bam-factory-in-south-korea-from-sk-inc/
https://www.peregrineenergysolutions.com/press-release/peregrine-energy-solutions-secures-funding-to-support-317m-bess-project-currently-under-construction
https://www.peregrineenergysolutions.com/press-release/peregrine-energy-solutions-secures-funding-to-support-317m-bess-project-currently-under-construction
https://www.sightlineclimate.com
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Transportation Battery VC/Growth Investment Low & Shifting Away from Conventional Lithium-lon

TRANSPORTATION BATTERY INVESTMENTS BY SECTOR TRANSPORTATION BATTERY INVESTMENTS BY STAGE
Funding ($bn) Funding ($bn)
6.7 6.4 105 6.7 105
5.7
57 90 5.7 90
4.8 42 75 . 4.8 75
3.8 60 3 3.8 60 &
3 3
29 a3 2.9 4§
3 L 1.0 20 1.9 17 1.6 30
1.0
2020 2021 2022 2023 2024 2025 0.0 0
2020 2021 2022 2023 2024 2025
== Conventional Lithium-ion Battery == Transportatign Alternative Battery Chemistry p— ——_ T T — Othir T —
Batteries - General Deal Count
from the 2021-2023 period with the largest dollar-amount decrease in late-stage. Chinese battery dominance
($5.4bn/year). could be reducing VC investors' appetite for both large late-stage rounds for battery
technology as VC investors shy away from conventional lithium-ion battery manufacturing and early-stage rounds for battery innovation.
manufacturing after the collapse of Northvolt.
Slght"ne Source: Sightline Climate (Distinguished Parter) BATTERY REPORT 2025 | 59
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Stationary Energy Storage VC/Growth Investment Stable as Short Duration Storage Makes Up for LDES Drop

STATIONARY ENERGY STORAGE INVESTMENTS BY SECTOR STATIONARY ENERGY STORAGE INVESTMENTS BY STAGE
Funding ($bn) Funding ($bn)
21 63 &l g2
- 18 18 &7 18 18 18 17 54
1:5; 45
19 13 13 *® . s = £
s 1.2 36
1.2 36 § S
0.9 27 3 0.9 27 §
o
06 18 0.6 18
' 0.3
G 0.3 5 03 9
— oo -
0.0 0 ’ 2020 2021 2022 2023 2024 2025
2020 2021 2022 2023 2024 2025
Seed Series A Series B ™= Series C ™= SeriesD ™= Growth Other Deal Count
== Short Duration Energy Storage ™ Long Duration Energy Storage Energy Storage - General
Deal Count I
as stationary storage (+70%) as investment shifted from technology
deployment outperformed EVs and renewables in many markets. Of short development to deployment. But, early-stage investment decreased 66% from 2024 as
duration storage funding, lithium-ion technologies received 87%. investors instead doubled down on existing lithium-ion technology.
o
S'ghﬂ!ne Source: Sightline Climate (Distinguished Partner). Note: data excludes residential batteries. BATTERY REPORT 2025 | 60
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Long Duration Energy Storage VC/Growth Investment Down 67% as Industry Reset After 2024 Megarounds

LONG DURATION ENERGY STORAGE INVESTMENTS BY SECTOR LONG DURATION ENERGY STORAGE INVESTMENTS BY STAGE
Funding ($bn) Funding ($bn)
1.05 21 1.05 21
0.90 835 822 18 0.90 802 18
0.75 15 0.75 15
651 B -
0.60 12 3 0.60 12 3
& =
0.45 399 9 é“3 0.45 399 9 g
0.30 269 6 0.30 269 6
154 154
0.00 0 0.00 0
2020 2021 2022 2023 2024 2025 2020 2021 2022 2023 2024 2025
= Electrochemical Storage ™ Mechanical Storage Thermal Storage Deal Count Seed Series A SeriesB ™ SeriesC ™ SeriesD ™ Growth Other Deal Count
like $552m to to $81m. Some investors had placed LDES bets in
Form Energy (iron-air battery) and $308m to Enervenue (nickel-hydrogen). 2023 and 2024 and others are wary of competition from inexpensive lithium-ion
with 95% of known batteries.

funding going to Canadian compressed air technology integrator Hydrostor and
an investment of unknown size by Google in liquid CO2 technology licenser
Energy Dome.

($150m to Hydrostor and $21m to
vanadium flow battery manufacturer VFlowTech).

o
S'ght"ne Source: Sightline Climate (Distinguished Partner). Sightline defines LDES as companies targeting applications at 8+ hour duration. BATTERY REPORT 2025 | 61
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Public Battery Equities Perform Well in 2025, but Lag the Market Over Past 3 Years

Global battery and clean-energy equity indices significantly outperformed broad market benchmarks over 1-year (FTSE Global Battery
Tech at 52% vs. FTSE Global All Cap at 16%), reflecting a recovery in investor sentiment toward electrification and energy transition
themes. However, over a 3-year horizon, battery-focused indices lag global equity markets.

BATTERY AND CLEAN ENERGY EQUITY

INDICES: 1 & 3-YEAR RETURNS

1-year 3-year
Public Market Battery Indices return return
FTSE Global Battery Tech 52% 16%
FTSE Global AllCap 23% 75%
S&P Global Core Battery Metals 137% 50%
S&P Global Clean Energy Transition 55% -18%
S&P Kensho EV & Battery 28% -6%
S&P Global Broad Market 25% 59%
NASDAQ Clean Edge Green Energy 41% -5%
NASDAQ 100 20% 122%

% change over time frame as of Jan 13, 2026

Source: FTSE, S&P, NASDAQ as of Jan 13, 2026

FTSE GLOBAL BATTERY TECH VS FTSE FTSE GLOBAL BATTERY TECH VS FTSE
GLOBAL ALL CAP 1YEAR RETURN GLOBAL ALL CAP 3 YEAR RETURN
FTSE Battery Tech FTSE Global All Cap
8 oy

\4
FTSE Global All Cap

FTSE Battery Tech

Apil July October ' January 'Apil ' July
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Asian Listed Battery Companies Gaining Market Value & Market Share

Over the past year, Chinese-listed battery ‘e’ III

manufacturers and materials companies
outperformed their domestic equity markets Valie Ljear  3year Ve dear  Gyeer

. . Value 1-year 3-year
as they continued to consolidate global  cHINA USDb __ return _ return CHINA USDb__return _return REST OF ASIA USDb  return return
. Battery Materials Batt:
market share in EVs, energsy storage, and Aoy 25 ok idd e § T R i -
data-center  batteries. trong global BYD 128 5% 7% Easpring 5 6% -1% i M- 18" 15 sds
demand, supported by Al-driven power EVE 20  55% -19% Guangzhou Tinci 13 142% -4% SK Innovation 12 -16% 31%
. i i H Gotion 11 95% 32% Yunnan Energy New Materic 8 76% -64% Panasonic 33 44% 95%
build-out and acpeleratmg electrification, i e o Hunen Yaneng S Gsms; E B
has allowed leading Chinese players to REPT Battero 4 3B%  NA Jiangsu Lopal 2 98%  -20%
expand capacity, secure customers, and Great Power 3 95%  -28% Dynanonic 2 4% 5/0% Materials
raise new capital, including through Hong ™% A O I o P ooy U EcoPro 9 51%  330%
! \ SR Sungrow 48 122% 9% BIR 5 8% NA LG Chem 18 36%  -46%
Kong IPOs such as CATL's $5bn listing in Hyperstrong (IPO 1/2025) 7 303%  N/A Ningbo Shanshan 4 8a%  -28%
2025. Futallal 9 8%  -21% MSCl Asia 28% _ 48%
MSCI China 38% 329 Ganfeng Lithium 22 208% 1%
Tiangi Lithium 14 135% -9%
In contrast, non-Chinese Asian battery :;;Wu%ba“ 2§ 1:;? fg:
manufacturers have faced pricing pressure
and slower growth, while Korean battery MSCI China 38%  32%

materials suppliers have outperformed by
supplying both Chinese and global OEMs.

Source: Yahoo Finance and MSCl as of Jan 13, 2026 BATTERY REPORT 2025 | 63
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VF

North America Battery Market Values Improving, but Remain Below Asia and Still Recovering Over Medium Term

Many of the SPAC companies have either shut down

. . R . Value 1-year 3-year Value 1-year 3-year
(N||<o'|a, F|sk§r, Canoo, Lion .Electnc, Proterra), been Siowik Kimeiica Bl e e EV USBE.  .eE e
acquired as distressed assets (LiCycle) or pivoted (Freyr). Battery China

Amprius (SPAC) 14 210%  69% BYD 128 5% 7%
The SPAC survivors had strong 1-year stock performance SESAI(SPAC) 0.8 139%  -36% Nio 12 11% -58%
in 2025 based on sharpened sales focus (Al, military) and Solid Power (SPAC) 11 241%  114% LiAuto 16 -26%  -24%
technical progress, although they are still 40-80% below EOS Energy (SPAC) 56 179%  936% Xpeng 20 49%  104%
thell’ hlghS in 2022. Microvast (SPAC) 1.0 47% 94% Leap Motor 8 38% 72%
Quantumscape (SPAC) 6.5 105% 42%
. . Elect 0.4 248%  107%
BESS companies generally performed well on surging E::V:(‘;apy:c) prefieigiiecs Rest of World
demand. Critical minerals also improved, partially on the ' ) Tesin LWL ‘e 0w
ot frisi BESS d d NanoOne 0.1 11% 56% Rivian 22 23% 6%
expectations of risin emand.
P g Drigaene) il S Vinfast (SPAC Aug 2023) 8 -17%  -66%
) . Lucid (SPAC 4  -65%  -86%

EVs had a mixed year as the established players (BYD, BESS i, :
Tesl f q | . EV | d int ifyvi Polestar (SPAC) 2 -34% -88%

esla) faced  slowing sales and intensifying E?ersys i.i ;3% 122% Ather (india IPO May 2025) 5 i NA
competition in some markets, but achieved global uence : % % Ola (India IPO Aug 2024) 2 -48% NA
expansion into new markets. ESS(SPAC) 0.0 -68%  -95%

) ) . . Critical mi " EV Infrastructure
SPAC-listed EVs and charging share prices continued to nticaiminerass EVGo (SPAC) 1 -12%  -45%
struggle Aljeinane ol Chargepoint (SPAC) 02 -68%  -97%
: Standard Lithium 1 215%  51% i kg P Bi ph

‘ . . SQM 24 108% 1% " s S
Indian EVs (2-wheelers) showed a large divergence in
performance reflecting different IPO pricing strategies and NASDAQ 100 20% 122% NASDAQ 100 20% 122%

business execution.

Source: Yahoo Finance as of Jan 13, 2026
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Notable Exits, Mergers, & Acquisitions of 2025

VOLTA
VF FOUNDATION

Quveer. 2 EVV°"'~ CATL
U/ STRONG

- elgwhere
HyperStrong, a Chinese Evyon and Elywhere merge  CATL completed its $5b
energy storage system to use second life batteries  secondary listing |PO on
integrator, filed for [PO in for EV charging the Hong Kong Stock
Shanghai Exchange as one of the

year's biggest global IPO

L]

Ex¢onMobil Il I SQUARED® Dl MONOLITH
SUPERIOR GRAPHITE C.,,

@ E NTE K CoreWeave
Exxon Mobil acquires | Squred Capital acquires CoreWeave acquires
Super Graphite battery majority stake in ENTEK, Monolith Al, developing
material facilities, funding a separator data-driven Al models for
supporting Exxon's energy  gigafactory in the US battery performance

storage capabilities

Source: Company announcements

ecobat

BATTERY

@ ENDLESS

Endless acquires Ecobat's

European battery
distribution business, a

leading battery supplier for

a range of applications

= CLARIOS

MTECHNOLOGIES

Clarios acquires Maxwell
Technologies extending
commitment to new low
voltage energy storage

An
+

Company

polmer GEM suwmon O,
(e

)
. EVEEnergy SUNGROIW Py Jyjt,
=) Brill Power QY S iere ulton
&/

U.K. BESS maker, Palmer Following CATL's strong HK

Energy, acquires Brill IPO and positive IPO

Power, a BMS provider sentiment in HK, multiple
battery companies in HK IPO
pipeline

December

475toreDot ]

[Factorial

StoreDot SPAC announced  Eactorial Energy merges
with Andretti Acquisition with SPAC Cartesian
Corp. Growth Corporation
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https://www.hyperstrong.com/en/news/company-news/56
https://www.energy-storage.news/evyon-and-elywhere-merge-second-life-bess-and-ev-charging-businesses/
https://corporate.exxonmobil.com/news/corporate-news/superior-graphite-superior-acquisitions-for-synthetic-graphite-production
https://isquaredcapital.com/cpt_news/i-squared-capital-acquires-majority-stake-in-entek-to-reshore-critical-u-s-battery-manufacturing/
https://www.catl.com/en/news/6451.html
https://endlessllp.com/news/endless-llp-acquires-ecobat-battery-division-from-ecobat-group/
https://brillpower.com/palmer-energy-technology-acquires-brill-power-and-announces-new-investment/
https://www.clarios.com/insights/news/news-details/clarios-acquires-maxwell-supercapacitor-energy-storage
https://www.globenewswire.com/news-release/2025/12/03/3198887/0/en/StoreDot-Ltd-and-Andretti-Acquisition-Corp-II-Announce-Signing-of-Definitive-Agreement-for-Business-Combination-to-Accelerate-the-EV-Revolution-with-Extreme-Fast-Charging-Battery-T.html
https://www.businesswire.com/news/home/20251218768916/en/Factorial-and-Cartesian-Growth-Corporation-III-Nasdaq-CGCT-Announce-Business-Combination-Agreement-to-Accelerate-Commercialization-of-Solid-State-Battery-Technology
https://www.coreweave.com/news/coreweave-to-acquire-monolith-expanding-ai-cloud-platform-into-industrial-innovation

11515000 Finance | Project Finance | Tax Equity VF \F/glL_J-lr—\'lADATION

Tax Equity & Transferability Powers the Next Wave of Standalone Storage in US

Prior to the Inflation Reduction Act (IRA), Section 48 investment tax
credit (ITC) did not apply to standalone storage projects. The IRA YEAR ON YEAR MARKET COMPOSITION BY TECHNOLOGY TYPE

added Section 48(a)(3)(A)(ix) to create ITC for standalone energy
storage technology, enabling tax equity financing for standalone

ro'ects 100% 1H2024 2H2024 1H2025
projeess § o '
Leading bank investors - U.S. banks - JP. Morgan, Bank of America, g? o i
Wells Fargo, US Bank, and Credit Suisse - have traditionally £
dominated the tax equity market and remain the most active players. . o
2 50%
The IRA also introduced the tax credit transferability mechanism, £ :z
which has been a game-changer for standalone storage, allowing g S
project developers to sell their tax credits to third parties, without g i
requiring investors to take long term ownership in the project. £ il
E 0% 20% 40% 60% 80% 100%
Standalone storage deal structures in the first half of 2025 were split Percent volume by half year
nearly evenly between tax equity (49'5%) and direct transfer deals w Advanced manufacturing mWind ® Nuclear w Solar M Solar+storage ®iStorage ®iBiogas/RNG M Other

(46.5%)

Standalone storage deals made up 20% of the volume in first half of
2025

Source: Crux State of Clean Energy Finance: 2025 Mid-Year Market Intelligence Report BATTERY REPORT 2025 | 66


https://www.cruxclimate.com/reports/2025-mid-year-market-intelligence-report

Finance | Project Finance | Tax Equity & Debt

Select Tax Equity & Debt Project Finance Transactions in 2025 in US

Transgrid }\%

Atlas VIl and Atlas IX
Arizona, USA

@ Clearway

Daggett Storage
Texas, USA

Source: Company announcements

RECURR=NT
EN=RGY

A subsidiary of Canadian Solar

Desert Bloom Storage &

Papago Solar
Arizona, USA

@ AREVON

Peregrine Storage
California, USA

Orsted

Eleven Mile Solar Center

and Sparta Solar
Arizona & Texas, USA

spearmint

energy.

Tierra Seca and Seven
Elags; Texas, USA

RECURR=NT
EN=RGY

A subsidiary of Canadian Solar

Papago Storage
Arizona, USA

SWIFT CURRENT

Prospect Power
Virginia, USA

;

Padua 2 and Padua 3
Texas, USA

.}okoysho

Global BESS portfolio

VOLTA
v F FOUNDATION

Power when you nem‘x.@

Greenwater Ener

Storage
Washington, USA

aypda

Bypass BESS
Texas, USA
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https://www.energy-storage.news/clear-energy-receives-us200-million-from-aip-management/
https://www.prnewswire.com/news-releases/arevon-announces-258-million-of-financial-commitments-for-its-peregrine-energy-storage-project-in-california-302384475.html
https://www.paulhastings.com/news/paul-hastings-advises-spearmint-on-usd252-million-battery-energy-storage-systems-financing
https://www.paulhastings.com/news/paul-hastings-advises-spearmint-on-usd252-million-battery-energy-storage-systems-financing
https://www.energy-storage.news/swift-current-energy-closes-us242-million-financing-for-virginia-battery-storage-project/
https://www.energy-storage.news/akaysha-energy-bags-au300-million-corporate-debt-facility-for-global-battery-storage-expansion/
https://www.ess-news.com/2025/01/03/aypa-power-finances-construction-of-a-new-400-mwh-battery-in-texas/
https://www.ess-news.com/2025/01/03/aypa-power-finances-construction-of-a-new-400-mwh-battery-in-texas/
https://www.prnewswire.com/news-releases/brightnight-and-cordelio-power-announce-financial-close-on-greenwater-200-mw--800-mwh-battery-energy-storage-system-in-pierce-county-washington-302631838.html
https://www.prnewswire.com/news-releases/brightnight-and-cordelio-power-announce-financial-close-on-greenwater-200-mw--800-mwh-battery-energy-storage-system-in-pierce-county-washington-302631838.html
https://www.prnewswire.com/news-releases/eolian-and-natixis-corporate--investment-banking-close-463-million-financing-for-largest-battery-energy-storage-site-in-texas-providing-needed-capacity-at-critical-location-for-the-grid-302579608.html
https://pv-magazine-usa.com/2024/06/20/arizonas-largest-energy-storage-project-closes-513-million-in-financing/
https://pv-magazine-usa.com/2024/05/24/j-p-morgan-commits-680-million-tax-equity-financing-for-solar-and-storage/
https://pv-magazine-usa.com/2024/05/24/j-p-morgan-commits-680-million-tax-equity-financing-for-solar-and-storage/
https://www.energy-storage.news/recurrent-energy-secures-us825-million-financing-for-arizona-bess-and-solar-projects/
https://www.energy-storage.news/recurrent-energy-secures-us825-million-financing-for-arizona-bess-and-solar-projects/
https://www.energy-storage.news/transgrid-secures-us1-4-billion-for-two-arizona-bess/
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Costs | 2025 Cell Costs VF | ¢8Gkbation

China Cell Production Costs Have Rebounded in 2025 with Raw Material Disruption, but Remain Relatively Low

m Uncertainty in lithium and cobalt markets have

increased spot prices, but cell costs remain low*

314Ah LFP BESS cell average monthly price from Prismatic NMC811 EV cell average monthly price ° Raw material prices have plummeted
Tier 1 Chinese manufacturer, nominal $/kWh from Tier 1 Chinese cellmaker, nominal $/kWh ° Reduced use of passive materials
200 200 ithi i i ici
p— I [ ] |’:l|th||(un|'n :“Cﬂobalt ° Increasing manufacturing efficiency
180 ® Manufacturing Cellmaker margin 180 Icke ; anganesg . .
= Cell tax = Other materials = Manufacturing Speculation over the short-term future of lithium and cobalt

160 160 Cellmaker margin = Cell tax supply has raised raw material spot prices and impacted cell
manufacturing costs, but they remain low relative to
140 previous years.

120 Some producers are more insulated from material prices
100 : than others, having long-term contracts, vertically integrated

supply, or strong bargaining power.

Margins also vary by manufacturer, and China provides a
sales tax rebate for exports, although this is to be phased
out.

However, there is no benchmark price for cells as batteries
are highly bespoke to the customer. ESS and EV battery
buyers mainly purchase through long-term contracts as
altering cell supplier or chemistry requires lengthy
qualification times.

Source: Content & analysis provided by CRU Group (Distinguished Partner). For more information, visit crugroup.com
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010 Costs | 2025 Cell and Pack Prices VF | £Stibation

Cell & Pack Global Average Selling Prices Fell in 2025, Despite Rising Raw Material Prices

REAL 2025 $ PER KILOWATT-HOUR ° Cell and pack sales prices fell to all time lows in
2025 due to continued improvement in cell
chemistry  and manufacturing processes

= overcoming slight raw material price increases.

734
259 ° ESS pack prices remained the lowest on the
Pack 236 market at $70/kWh, with average BEV packs just
below the $100/kWh mark.
475

° LFP packs, $81/kWh, were significantly cheaper

%7 = than their NMC counterparts at $128/kWh.

99 273

Cell 224 . . .
81 °
o 194 169 - 76 " Chinese pack prices are world leading at

58 43 37 34 e 18 8 $84/kWh, highlighting the high proportion of LFP
a0 34 packs used in China.

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 [ ) In contrast, paCkS in Europe were the most
expensive, being sold at just over $131/kWh, with
North America coming in at $120/kWh.

Source: Data from BloomberaNEF (Distinguished Partner). For more information, visit https://about.bnef.com/contact-us.
BloombergNEF Note: Historical prices have been adjusted using June 2024 to June 2025 inflation rates based on US Consumer Price Index (CPI) index. BATTERY REPORT 2025 | 70
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Costs | 2025 Cell and Pack Prices
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Volume-Weighted Average Battery Pack Price & Range by Region and Sector

Real 2025 $ per kilowatt-hour

800 731
607
600
400 344
220

200 d 121 131

84

0 55 55 51 51
China India North America Europe

500

E-bus & commercial (excluding China)
Two- and three- wheelers

E-bus & commercial (China)
Stationary storage

Passenger BEV

375

250

125

0
2016 2017 2018 2019 2020 2021 2022 2023 2024 2025
Source: BloombergNEF

BloombergNEF Source: Data from BloombergNEF (Distinguished Partner).

Chinese manufacturers continue to lower their
underlying costs and selling prices, but also remain in a
state of intense price competition, depending on the
sector.

China is making heavy use of low-cost LFP, as is the
global BESS industry.

Prices in North America are affected by tariffs. A growing
focus on domestic supply chains gives North American
and European battery manufacturers greater negotiating
leverage, allowing them to command higher prices from
domestic customers.

The price gap between sectors/applications continues to
narrow.
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Costs | Manufacturer Margins \/F \F/(())LI]-I[—\]ADATDN

Tier 1 Cell Manufacturers Have Bolstered Their Profitability

Offering integrated energy storage systems has helped
grow revenues for Chinese cell manufacturers as the

m Tier 1 cell manufacturers with scale and resources have managed to

implement strategies to bolster profitability storage market continues to boom.
Quartert Operating profit margin
|ng:xezroy2;eg}1nge1'oo 30% -20% -10% 0%  10% 20%  30% They have also benefited from commanding higher
556 202401 prices/margins in growing overseas markets, and continue
e CATL -l to limit investment in new capacity expansions in China.
180 S 2025Q3
Sunwoda / o Exposure to the US market and its weakened EV sales,
160 / EVE Energy . . ; o
~\ combined with growing competition in Europe, has harmed
140 W\ A2 0ton Hiplt Jecti revenues for Korean cellmakers, but they have already
7 Gotion High-Tech n managed to turn profit margins around with the expansion
20 CALE - into BESS, among other strategies.
100 &\ TN oot )
80 LG Energy Solution Farasis Energy —.
Farasis Encggy E— the former have had the
60 sSunwoda L resources and strategies to bolster profitability:
Samsung SDI
40 ° Vertical integration (both ways)
50 LG Energy Solution i e  Strong bargaining power with suppliers, and
aggressively securing long-term contracts
0 B o Bk B & @B o - ° Expansion into BESS
amsung . . . .
2024 2024 2024 2024 2025 2025 2025 j ° Increasmg yields / manufacturing efficiency
° Overseas investment
° R&D investment

Source: Content & analysis provided by CRU Group (Distinguished Partner). For more information, visit crugroup.com
Financial data from company filings. BATTERY REPORT 2025 | 72
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Costs | Cost Structure for Cells and Electrode Materials
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Materials Remain the Single Largest Cost Component of Producing Cells & Electrode Materials

SHARE OF LEVELISED COST OF PRODUCTION FOR BATTERY

CELLS, ANODES AND CATHODES IN CHINA, 2024

Battery cell (NMC811)

Labour

Energy
CAPEX and
maintenance
Materials
Cathode active material Anode active material
(NMC811)
Energy Labour Labour
CAPEX and Energy
maintenance
Materials
CAPEX and
maintenance
Materials

Source: [EA. See source link for full footnote.

The basic cost structure for battery cells and components is made
up of input materials, capex and maintenance (spread across
lifetime of depreciation of equipment), energy, and labour.

Alongside these is the concept of yield (efficiency or quality rate),
which if low can drive up all costs.

These all vary by region and manufacturer and throughout the
ramp-up timeline of a production facility.

The price of input materials is the single largest contributor to
overall costs, especially so for cathode materials such as LFP. This
is why tariffs on input materials from overseas are a significant
issue for localisation in regions such as the US.

However, the price of materials is mainly a function of market
conditions, and those without the means to secure cheaper
feedstock have opted to focus on other cost factors such as
reducing labour through automation or improving yields through
technical process innovation.
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Costs | Cell Cost Floor
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Chinese LFP Cost Floor Under Optimized Conditions: A Scenario Analysis

RU| Scenario to optimize LFP costs below $30/kWh

Cell specific energy and energy density

700 m\Wh/kg = Wh/L

$54/kWh $27/kWh 600
500
400
300
200
100

0
- Typical Optimised

Typical  Optimised

Manufacturing

Gigafactory capacity, GWh X X

Workers per GWh X X

CAPEX, $M per GWh X X

Yield X X

CAM capacity, mAh/g X X

s CAM loading, mAh/cm? X X

Cathode Cathode foil thickness, pm X X
AAM capacity, mAh/g X X

China LFP cell costs Optimized Anode foil thickness, um X X
(typical), 2025* Scenario Cell format X X
Cell capacity, Ah X X

*Assumes lithium carbonate price is a mixture of manufacturer vertically-integrated supply costs and the China 2025 average spot price of
75,600 RMB/t LCE

m Source: Content & analysis provided by CRU Group (Distinguished Partner).

° Manufacturing: e.g. greater mass loading on
cathode, further automation (highest impact)

° Electrode materials: e.g. high compaction density on
cathode, silicon loading on anode

° Passive materials, moving to thin foils, separator, and
large cell formats (lowest impact)

However,

due to the scale and
learning rate associated with such a large gigafactory and
extreme cell metrics.
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.}l 511:0/ Costs | Costs Outside China VF | £Stibation

Ex.China Factories Face an Inherent Cost Disadvantage, but There Are Routes to Cost-Competitiveness

Energy and labour costs are inherently higher ...but there are realistic pathways to cost reduction, through location choice,

than China, depending on the region [1] factory automation, higher yields, and cheaper materials [2]

Example: Europe
Estimated direct costs of fully domestic lithium-ion battery cell production

Aerage ELliegional intesteiatverio China., 2025 in the European Union and China, and key drivers to reduce the cost gap

10/

500% " o | aour =0

s Electricity =

wz: Gas =< i X ; ;

Same lithium price as in China
400% === China average 2 80 5
> Imported battery components
Equival at the same price as in China
300% quiva ent
? ol manufacturing
efficiency and

S 4 automation to China Access to low cost

7 W% % components

7 Z é Remaining gap

Z
100% - . - 20
0% / / ’ / ’ . ’ 2 European Union China (leading
A (%) . g
& {@Q‘b &° %Q'b\o 04:_ Qq;‘{b & @"g' (NMC) producers) (NMC)
g & S S o All domestic All domestic
J )
Q/\\‘OQ Cost components: BCathode active material @Anode active material DOEnergy  @Others

m Source: [1] CRU Group (Distinguished Partner), [2] |EA (see link for full footnote explanation) BATTERY REPORT 2025 | 75
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Costs | Costs Outside China VF \|:/8L|]TNADAT|ON

LFP Cell Production in EU Has Cost Disadvantages of $15-25 /kWh Compared to Chinese BIC

Should-costs for LFP Gen 3 prismatic cell — 210 Ah, 11/2025 [USD/ kWh] .

s N\ .
$2.5 USDIkg 73 .

Equivalent to 17.5 CNY/kg LFP tolling fee (excl. Li) paid by
Chinese players currently for Gen 3-3.5 LFP

China |
BIC [
0.3
01 S| S
' Li,co,
. 3] IO FePO,
Material CAM tariffs CAM CAM CAM Other Material Cell Production  SG&A Cell costs  Tariffs & Landed
& logistics processing margin (LFP) materials  cost cell material incl. R&D ex-works  shipping costs
incl. SG&A tariffs &
A Delta to CN BIC &hab loglsties
[Chma Tier 2 ] - - - - = - - — . o — Y3T — 0.1 > 3.8
I Material costs [l Production costs incl. SG&A Margin Tariffs & shipping

Exchange rates: 8.19 CNY = 1.00 EUR = 1.15 USD
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Costs | Cell Format Impact on Costs

VF

Cell Size & Format Selection Heavily Impacts Battery Pack Costs

packing

Thermal interface
material runs through
lines of cells

Lost volume
utilisation from
cylindrical

o

E— Cell/module design

funaway Only small number of
protective cells grouped together
foam fills gaps in modules to maintain

compression

Compressive plates
required to suppress
volume changes during
cycling

Hard cell case
can be load
bearing

* Cells not shown to scale

!

Thermal

Length of cell runs across wheelbase of
vehicle, maximising volume utilisation.

runaway
protection
between cells
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$/kWh

Cost impact

30%

L] ing P ging
Chinese LFP cell pack :ﬁhs;t?g: modelled pack volume = Electrical/BMS = Thermal management
uCell
kel @Small (48Ah)
@MVedium (88 Ah) I
® i
® 5
=
@ Large (183 Ah) >
@®Large (143 Ah,
Blade (160 Ah) @
@ Prismatic (blade)
© Cylindrical
®Pouch
© Prismatic
40% 50% 60% 70% Prismatic - Cylindrical - Pouch - 88 Ah Prismatic - 143
blade 4680

Cell to pack volume utilisation

However, cells account for >70% of overall pack cost, and cell format

selection still matters:

Scaling cell size increases the volume of active materials in the pack e Prismatic (especially large 'Blade’ cells) give the best volumetric
while reducing passive components (e.g. casings, housings, thermal utilisation and can be load-bearing, reducing structural
interface materials), resulting in higher pack-level energy density and components.
lower $/kWh. e Pouch: typically need multiple smaller modules and additional

housing to maintain compression.

e Cylindrical: geometry limits volume utilisation compared to
prismatic.
Therefore,

m Source: Content & analysis provided by CRU Group (Distinguished Partner). For more information, visit crugroup.com BATTERY REPORT 2025 | 77
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Costs | Cost Structure for Packs
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Chinese EVs Benefit from Low Pack Production Costs Alongside High Pack Efficiencies

m Chinese prismatic cell formats lead on both cost and performance

$/kWh

el pack cos et o nalochrelocalon o cina £ ctina W
- ) p, e ’ @®Europe NMC ®RoW NMC

(® ~~Renautt5 2USALFP  ®USANMC

The Tesla Model 3 is
highly efficient, but
o US-made NMC 4680
——— T cells increases pack
costs

@
\J\¥

The BYD Seal use of China produces most of the highest-
bladle technology results performing battery packs by using
in an ultra-low pack cost prismatic LFP cells

6 7 8 9 10 11

EV pack efficiency, km/kWh

m Source: Content & analysis provided by CRU Group (Distinguished Partner). For more information, visit crugroup.com

Cell pricing: Low cell costs and vertically integrated pack
(and vehicle) production results in the lowest pack costs
globally.

Pack architecture: Many Western EVs still use pouch-based
packs containing many modules, while Chinese packs
centre on prismatic formats and increasingly cell-to-pack
architectures, enabling high volume utilisation.

Chemistry choices: Western manufacturers remain centred
on NMC/A up to recently, while Chinese producers have
largely shifted to LFP, benefiting from lower material costs.

Efficiency: Many Chinese EVs demonstrate competitive

range efficiency, delivering similar or higher range per kWh
compared to their peers.

BATTERY REPORT 2025 | 78


https://www.crugroup.com/
https://www.crugroup.com

Costs | Energy Storage System Costs

Energy Storage Systems: More Battery for the Same Money

\ CRU| China and trade partners continue to enjoy super-low-cost BESS

Technical and manufacturing improvements have

S S o T e Larger cells packing more energy and reducing costs

Chinese domestic LFP BESS average cost
and price, 2025 $/kWh

= |Integrator margin
Sales tax
m EPC overhead
= |nstallation, labour and equipment

Structural BOS

100
) =
g0 ]
Electrical BOS
= HVAC/TMS
40 u Fire Suppression
mEMS
BMS
20
PCs
= Inverter -
Standard Highcube Stacked
0 m LIB pack price %1.00 x1.12 x1.44

Capacity increase

LI
T 1
T T 1T
I

*Residential and C&l storage also continue to get cheaper, although they remain more
expensive than utility storage due to smaller scale and more specialised products.
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Costs and prices for Chinese-manufactured utility-scale* BESS continued to fall.

China's domestic market is showing increasing concentration with Tier 1 manufacturers
that can produce at scale and innovate in systems far quicker than lower tier providers —
helped along by China's efforts to phase out low-quality capacity.

Further incremental cost reductions have been achieved through:

° Innovations that push container-level system energy, such as larger cells and

stacked systems

° Manufacturing improvements such as factory automation and higher yields
° Vertical integration and strong bargaining power for input materials

Price competition has also been intense, sometimes going below production costs.

Historical prices for turnkey energy storage systems

B Global average $400 per kilowatt-hour

31% drop
year-on-year 200

v

2020 2021 2022 2023 2024 2025

BloombergNEF

Turnkey defined as the DC battery (rack and balance of system), PCS,
EMS, transformer, expenses, system integrator margin, & warranty.

m BloombergNEF Source: Content & analysis provided by CRU Group (Distinguished Partner), BloombergNEF (Distinguished Partner), Marek Kubik.

Turnkey energy storage system costs keep falling — in 2025 you can
buy 3X the grid scale BESS for the same 2022 budget

2022
2025
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Costs | Energy Storage System Costs

US Lacks Cost-Effective Options to Fulfill Domestic ESS Demand

US BESS customer face a choice:
Tax credit and trade compliance vs. better / cheaper / more available products

US ESS battery cell cost curve estimation, 2026, $/kWh

12145X tax credit

j5 | S imperttany end-demand in 2026
M Shipping
M Tariff impact on materials
M Production cost

US ESS battery Demand upside*

Non-PFE using

China CAM
L @& ||| PrEs
1
LG Energy Solution ! ] i e ision CATL
i SOEOR QY KTHIUM
EVE ANEE
75 Non-PFE using ==k and others

Indonesian CAM:

50

25

Domestic capacity:
Non-PFE + PFE

s Chinese import demand:
SEA import iz gap_to fil

=1 O ]

_| Battery production
" capacity, GWh

>l

Source: Content & analysis provided by CRU Group (Distinguished Partner). For more information, visit crugroup.com
*Demand upside considers the overproduction due to Bullwhip Effect.
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US domestic (Korean): nascent but accelerating
quickly. Eligible for ITC, low cost for the
batterymaker due to tax credit, but they are
generally charging a premium for China-free supply,
and cells are currently small-capacity pouch.

US domestic (Chinese): not eligible for production
tax credit and customers not eligible for ITC.

Southeast Asia import: Relatively cheap, but future
risk of countervailing duty cases, and some
capacity is spoken for by other customers.

China import: large amount of capacity available to
US customers, start-of-the-art cells and systems,
(depending on the manufacturer), most
cost-effective option even when factoring in tariffs
(notwithstanding future rises).
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Costs | Sodium-ion Cost Structure

Analysis of Three Possible Technologically Variations of Sodium-ion Batteries
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Energy density [Wh/L]
All values for relative comparison purposes only
550
Engineering limit layered oxide
Anode Free
450 1  Focus of this presentation
LFP NaNi, Mn .0, ,q¢
Graphite 50 HC80%/Pb20%
B : Anode free Ll
= [cen2]
Gen 2

55% NaNi, Mn O,

oz Hard Carbon
350

NaNi Fe M O,

s Hard Carbon Gen 1

300
NaCrO2
NFPP Hard Carbon 5%
250 —— 28] Hid Carbon
High Maturity Low

M Layered Oxide [l Polyanion Compounds Prussian Blue / White Analogs

xx$ - Base case product costs / kWh outside China

Focus on current technology generation already in production in China - Only 3rd generation solution potentially achieve LFP

cost parity outside of China.

Roland

Berger ‘ Source: Content & analysis provided by Roland Berger (Distinguished Partner), Shanghai Metal Market, ICCSino, interviews with market participants.
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Analysis of Sodium-ion Batteries Using Western Production Assumptions Compared to LFP

. Gen 1 . . ‘Gen 2 . ° Gen 3 -

Energy
density

[WhiL]

Cost
[USD/KWh]

Cathode LFP NaNM NaNFM NaCr NFPP NaNM NaCr NaFM NaCr NFPP

Anode Pure Hard Hard Hard Hard HC/Pb HC/Pb Anode Anode Anode
graphite carbon carbon carbon carbon alloy alloy free free free

I Lithium-ion (LFP) W sodium-ion (Layered Oxide) M sodium-ion (Polyanionic Compounds)

Layered oxides can reach desired energy density levels, however, cannot achieve LFP cost parity without significant tech
and supply chain development.

Roland

Bt . Source: Content & analysis provided by Roland Berger (Distinguished Partner), interviews with market participants. BATTERY REPORT 2025 | 82
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Cell & Pack Manufacturing Overview

Global Market Dynamics Technology & Product Shifts

e Battery production surpassed 2.3 TWh, but overcapacity surged, especially in LFP e Industry pivoted from NMC - LFP, driven by cost & safety benefits, Al
and ESS cells. data center demand, ESS growth, and lower EV-related procurement.

e Despite global diversification efforts, China remained the core of supply, producing e Tier-2 Chinese manufacturers gained share in ESS, while CATL &
86% of all cells and expanding to 6.4 TWh (current and future) capacity. BYD maintained dominant global positions.

e Manufacturers broadened chemistries (LFP, LMFP, NRM) and
formats (pouch, prismatic, cylindrical).

North America & Europe Retrench
e EV demand softness and the end of U.S. 30D tax credit triggered cancellations, APAC Diverges
retooling, and JV restructuring.

e Ex. “BlueOval SK ends all Kentucky positions, transitioning to [ESS]” e China expanded strongly, adding capacity and deepening overseas
e NA saw the first net reduction in gigafactory capacity: 464 GWh cancelled or partnerships.

delayed; 195 GWh NMC cancelled, 190 GWh reallocated to LFP. e Indian projects progressed slowly; Japan/Korea scaled back; Chinese
e Europe contracted by 363 GWh due to weak demand, high energy costs, and stalled firms shifted investment to ASEAN to bypass trade barriers.

projects.

Quality, Automation & Al Operational & Process Issues

e Persistent bottlenecks remain: led by electrode production (slurry
dispersion, coating throughput, electrode alignment, etc.).

e Companies continue to push dry electrode technology (AMB, LiCAP,
Sakuu, Durr, OLA, Tesla) but face challenges.

e Strong momentum behind Al/ML-driven QC: in-line sensing, X-ray/CT, ultrasound,
tool-to-tool matching, and formation-data analytics.

e OEMs and cell makers push toward data integration & analytics to stabilize yield and
reduce variability.
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|15l 50004 | Cell & Pack Manufacturing | Key Trends & Notable Events

Key Trends & Notable Events

Strategic Shifts & Geopolitics Technology and Manufacturing Trends

Domestic Push & Tariffs: The Sign-off of U.S.
Government'’s Big Beautiful Bill to encourage domestic
production. US tariffs on Chinese manufacturers

threatened supply chain disruption.

Manufacturing Localization: Europe focused on Jocal
battery supply chains and materials partnerships
reinforcing manufacturing localization with opening of

new battery factories.

Export Control & Expansion: Material and technology

export _controls and focus on more sustainable

Chinese capacity expansion domestic and overseas

VOLTA
VF FOUNDATION

Portfolio Diversification: Diversification of suppliers and
manufacturing portfolios.

. &

Security Awareness: Security awareness in the battery
industry as LGES battery facility attacked by

ransomware.

&2 [o/pess pivor Pivot to LFP and BESS battery
manufacturing for Al Data Centers.
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Cell & Pack Manufacturing | 2025 Battery Production Summary \/F \F/ngNADATION

2025 Battery Production Summary

Battery production surpasses 2 TWh

In 2025, global lithium-ion battery
cell production surpassed e There is still considerable overproduction

compared to demand, especially in LEP/ESS
2.3 TWh el
|

° This is the reason for LFP's share being
higher than in end-use demand.

650/ were I_‘FP ° EV battery gigafactories outside China are
0 batteries ramping up, but almost all ESS cells are

imported from China.

1/ were ESS ° The industry remains an oligopoly with the

. top 2 manufacturers making up half of output,
batteries but more Tier 2 manufactures have been
taking market share in ESS.

8 60 / were made
2024 2025 O inChina

Source: Data provided by CRU Group (Distinguished Partner). For more information, visit crugroup.com
*Battery production data from CRU's primary data collection, national industry associations, and manufacturer reports. December 2025 data is estimated. BATTERY REPORT 2025 | 86
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Cell & Pack Manufacturing | North America Production & Capacity

North America Battery Industry Consolidating and Re-Tooling for LFP

s reallocating excess NMC investments into LFP

North America Tier 1 gigafactory pipeline, GWh
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Source: Content & analysis provided by CRU Group (Distinguished Partner). For more information,
Capacity pipeline is from company announcements as of December 2025.

visit crugroup.com
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Over the last couple of years, US EV demand has
underwhelmed compared to the automotive and battery
industries’ expectations.

Now, combined with US policy changes, this is
exacerbating an overcapacity situation for NMC/A
batteries in the country.

US Tier 1 battery producers reported declined revenue
and profitability remains low even with the 45X production
tax credits.

OEMs remain cautious about battery procurement and
keep cutting their order plans due to the end of the 30D
EV tax credit.

° 195 GWh of NMC capacity has been cancelled
or suspended

° 109 GWh of joint venture capacity has been
transferred to other OEMs or acquired by the
battery manufacturer or automaker

° 190 GWh has been reallocated to LFP production
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Market Share of Leading Cell Manufacturers in 2025

The top six cell manufacturers dominate the market, accounting for
slightly increased its share compared to 2024, reaching

LGES lost ~2% year over year.

Overall, the global market grew by

achieving growth of around

VOLTA
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of total EV market share. CATL remains the leading company and
BYD and LGES continue to trail CATL; BYD maintained its market share, while

In terms of capacity (GWh), Gotion, EVE, and SVolt showed outstanding performance, each

compared with 2024.

* Annual Cumulative Global EV Battery Usage (Unit: GWh)
Rank Group 2024.01~11 2025.01~11 Growth Rate 2024 M/S 2025 M/S

1 CATL 297.4 400.0 34.5% 37.7% 38.2%

2 BYD 1334 175.2 31.3% 16.9% 16.7%

3 LG Energy Solution 87.3 96.9 11.1% 11.1% 9.3%

4 CALB 35.8 50.9 42.0% 4.5% 4.9%

5 Gotion 253 449 17.8% 3.2% 4.3%

6 SK on 35.6 40.6 14.1% 4.5% 3.9%

7 Panasonic 313 385 23.1% 4.0% 3.7%

8 EVE 16.0 28.4 77.0% 2.0% 2.7%

9 SVOLT 14.8 275 85.6% 1.9% 2.6%

10 Samsung SDI 28.5 27.1 -5.1% 3.6% 2.6%

Others 83.4 116.1 39.1% 10.6% 11.1%

Total 788.9 1,046.0 32.6% 100.0% 100.0%

Source: [1] SNE Research, [2] SNE Research - January

Top 6 Battery Suppliers M/S Trend
100.0%
90.0%
80.0%

70.0%

SN@)Research

( 2025.01~10 "\
\Top6 M/S 77.2%

" SK on (4.0%)
I

SKOn
= Gotion
= CALB
BYD (16.9%) LGES
= BYD

= CATL

CATL (38.1%)
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Cell & Pack Manufacturing | Industry Players

Profiles of C&P Industry Players
CATL

Summary: CATL remained the world's dominant battery cell supplier in 2025,
reinforced by continued technology leadership and global expansion despite limited
direct exposure to the US market. The company pushed aggressively into
next-generation chemistries and form factors, including fast-charging LFP,
sodium-ion, and high-energy-density Qilin packs. While geopolitical constraints
limited CATL's ability to build US manufacturing capacity, it expanded licensing,
technology partnerships, and overseas production in Europe and emerging
markets. CATL's ESS business continued to grow rapidly, benefiting from grid-scale
demand and vertical integration advantages.

Notable events:
e VW announces strategic cooperation with CATL to develop batteries in China jointly (Eeb
2025)
e CATL unveils 3 new battery technologies at "Tech Day"” (Apr 2025)
e CATL begins construction of additional European manufacturing capacity to support
BMW, Stellantis, and VW platforms (Jun 2025)
e  CATL launches new grid-scale ESS products targeting long-duration (Oct 2025)

Top level numbers: CATL's global installed and planned capacity exceeded 600
GWh in 2025, maintaining its position as the world's largest battery manufacturer by
a wide margin. While direct US production remains minimal, CATL continues to
supply a significant share of global EV and ESS demand through China, Europe,
and licensing-based market access.
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Summary: BYD further strengthened its position in 2025 as the world's most vertically
integrated EV and battery manufacturer. The company's Blade Battery platform
continued to gain adoption across BYD's own vehicle lineup and select third-party
OEMs, while BYD accelerated global expansion in both EV and stationary storage
markets. Unlike other Chinese suppliers, BYD made meaningful inroads into overseas
manufacturing, positioning itself as both a battery supplier and a full-stack energy
solutions provider. Its ESS business grew alongside large-scale solar-plus-storage
deployments worldwide.

Notable events:

e BYD Energy Storage secures multi-GWh utility-scale ESS contracts outside China (Eeb 2025)

e BYD expands Blade Battery production capacity to support new global EV platform launches
(Mar 2025)

e Introduction of next-gen C&I BESS, the Chess Plus (Apr 2025)

e BYD continues international EV market share gains, driving internal battery demand growth
(Nov 2025)

Top level numbers: BYD's total battery manufacturing capacity exceeded 400 GWh
globally in 2025, split between internal EV consumption and third-party EV and ESS
customers. The company remains one of the largest global producers of LFP batteries,
with expansion plans focused on vertically integrated growth rather than merchant cell
sales alone.

Companies are generally shifting their focus from EVs to a broader portfolio that includes energy storage.

Source: Company announcements
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https://carnewschina.com/2025/02/21/volkswagen-announces-strategic-cooperation-with-catl-to-develop-batteries-in-china-jointly/
https://carnewschina.com/2025/02/21/volkswagen-announces-strategic-cooperation-with-catl-to-develop-batteries-in-china-jointly/
https://carnewschina.com/2025/04/21/battery-giant-catl-showcases-three-innovations-1500km-range-battery-520km-in-5-minutes-ultra-fast-charging-and-2025-mass-production-sodium-ion-battery/
https://cnevpost.com/2025/09/08/catl-hungarian-plant-begin-production-early-2026/
https://www.pap.pl/mediaroom/byd-energy-storage-signed-worlds-largest-grid-scale-battery-storage-projects-125gwh
https://cnevpost.com/2024/11/25/byd-to-launch-next-gen-blade-battery-2025/
https://www.pv-magazine.com/2025/04/07/byd-launches-new-ci-highly-integrated-battery-storage-solution/
https://www.businessinsider.com/byd-sales-surpass-tesla-china-ev-2026-1
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Profiles of C&P Industry Players

@ LG Energy Solution

Summary: 2025 was a year of ups and downs. While Ultium, the LGES and GM JV,
scaled back in 2025, LGES was able to sign new deals with Toyota and Tesla. LGES is
also expanding its product portfolio, from being dominated by NMC pouch cells for
EVs to a much broader portfolio of chemistries (NMC, LFP, NRM) and formats (pouch,
cylindrical, and prismatic) for both EV and ESS applications. LGES also in the news as
the JV site with Hyundai was the target of a high-profile ICE raid in September.

Notable events:

GM sells stake in Lansing battery cell plant to LG Energy Solution (Dec 12024)

Toyota agrees to shift a $1.5B order with LGES to Lansing plant (Eeb 2025)

GM and LGES announce the commercialization of LMR prismatic battery cells (May 2025)
LGES shifts to LFP BESS production in Holland, MI (June 2025)

LGES signs a deal with Tesla for LFP cell production (July 2025)

IS immigration agents arrest hundreds at Hyundai plant (September 2025)

Ultium Cells furloughs employees in Tennessee and Ohio, combined with layoffs (Oct 2025)
LGES and Stellantis JV to produce LFP cells for BESS (November 2025)

Ford cancels LGES EV battery deal worth $6.5B for the supply of EU EV models (Dec 2025)
LGES sells US factory assets of its Ohio battery JV plant to Honda (Dec 2025)

Top level numbers: LGES is on track to add ~150GWh worth of battery production
capacity between 2025 and 2030, maintaining their position as the largest cell
producer in North America. While the customer and product portfolio has shifted, the
overall volumes remain mostly intact.
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SAMSUNG SDI

Summary: 2025 was a year of diversification for Samsung SDI as well, expanding into
new cell formats and energy storage markets. While the partnership with GM is slowing
down, Samsung SDI signed a major ESS battery supply deal with Tesla. Samsung also
initiated an approach into solid state batteries in partnership with Solid Power and
BMW. Unfortunately, Samsung SDI was in the news in November due to a Stellantis
recall of Samsung SDI powered plug-in hybrid vehicles due to fire risk.

Notable events:

e  Samsung SDI begins production of 46-series cylindrical batteries in the US (Mar 2025)

e Samsung SDI unveils new ESS products (Sep 2025)

e Samsung SDI signs an agreement with Solid Power and BMW to collaborate on solid-state
batteries (Oct 2025)

e Tesla setto buy $2B in BESS batteries from Samsung SDI (Nov 2025)

e Samsung SDI announces conversion of EV lines in Indiana to ESS due to Stellantis battery
demand drop(Nov 2025)

e GM, Samsung SDI battery plant construction slows down (Nov 2025)

e  Stellantis recalls PHEV Jeeps (Nov 2025)

Top level numbers: Samsung SDI is on track to be producing ~50GWh worth of
battery production capacity between 2025 and 2030, maintaining their position as a
mid-level producer in North America. While the customer and product portfolio has
shifted, the overall volumes remain mostly intact.

Companies are generally shifting their focus from EVs to a broader portfolio that includes energy storage.

Source: Company announcements
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https://news.gm.com/home.detail.html/Pages/news/us/en/2024/dec/1202-lansing.html#:~:text=General%20Motors%20(NYSE:%20GM),subject%20to%20customary%20closing%20conditions.
https://evertiq.com/design/2025-02-21-toyota-backs-lgs-michigan-battery-plant-with-15b-order
https://www.google.com/search?q=LG+Ultium+cells+annoucements+GM&oq=LG+Ultium+cells+annoucements+GM&gs_lcrp=EgZjaHJvbWUyBggAEEUYOTIJCAEQIRgKGKABMgkIAhAhGAoYoAEyCQgDECEYChigATIJCAQQIRgKGKABMgkIBRAhGAoYoAEyBwgGECEYjwIyBwgHECEYjwLSAQg4NjM5ajBqN6gCCLACAfEFHG6eDLCY9mHxBRxungywmPZh&sourceid=chrome&ie=UTF-8
https://www.canarymedia.com/articles/energy-storage/lg-michigan-lfp-battery-factory
https://www.teslarati.com/tesla-inks-multi-billion-dollar-deal-lg-energy-solution-avoid-tariff/
https://www.reuters.com/sustainability/society-equity/hyundai-battery-plant-faces-least-2-3-month-startup-delay-following-us-raid-ceo-2025-09-11/
https://www.tennessean.com/story/money/cars/2025/10/29/general-motors-spring-hill-ultium-cells-furlough/86966173007/
https://www.energy-storage.news/canadian-lg-energy-solution-and-stellantis-joint-venture-to-produce-lfp-cells-for-bess/
https://www.reuters.com/business/finance/south-koreas-lg-energy-solution-ends-65-billion-ev-battery-supply-deal-with-ford-2025-12-17/
https://www.reuters.com/business/energy/lg-energy-solution-says-unit-sell-286-billion-us-joint-factory-assets-honda-unit-2025-12-24/
https://www.prnewswire.com/news-releases/samsung-sdi-begins-production-of-46-series-cylindrical-batteries-and-initial-supply-for-us-customer-302415438.html?utm_source=chatgpt.com
https://www.samsungsdi.com/sdi-now/sdi-news/4502.html
https://www.electrive.com/2025/10/31/samsung-sdi-solid-power-and-bmw-to-collaborate-on-solid-state-batteries/
https://finance.yahoo.com/news/tesla-set-buy-2-billion-184422597.html
https://christopherchico.substack.com/p/why-korean-battery-makers-are-converting?utm_source=post-email-title&publication_id=3424712&post_id=178468462&utm_campaign=email-post-title&isFreemail=true&r=jtin2&triedRedirect=true&utm_medium=email
https://gmauthority.com/blog/2025/11/workers-laid-off-as-gm-samsung-sdi-indiana-battery-plant-construction-slows-down/
https://www.cnn.com/2025/11/04/business/jeep-recall-hybrids-fire
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Profiles of C&P Industry Players

e

Panasonic SK on

Summary: Panasonic’'s Kansas plant reaching production was a major milestone. It Summary: SK On is expanding in the US market with large loans, multi-GWh supply

materially expanded Panasonic's US cell capacity and shifted more production deals with Nissan & Slate, and ESS contracts. At the same time, it is under pressure

onshore for customers like Tesla and others. Panasonic's energy unit showed from weak demand as a result of the EV slowdown and financial losses. The

improved profitability in early 2025, but the company also implemented aggressive dissolution of the Ford JV has forced SK to pursue other customers and segments.

cost and organizational reforms to boost returns. Public signaling of ambitions for

higher energy density, anode-free cells indicates a rapid timeline to commercialize Notable events:

advanced chemistries. e DOE finalized $9.63bn loan to BlueOval SK to support construction of 3 battery plants in TN

and KY, intended to produce >120 GWh of batteries (Dec 2024)

Notable events: e SK On announces supply agreement with Nissan for ~100 Gwh of batteries from 2028-2033

e Lucid begins production using Panasonic’s 2170 cells (Jan 2025) (Mar 2025)

e Panasonic raises earnings outlook for its energy unit and signals group management e Slate Auto selects SK On as supplier of approximately 20 GWh of batteries from 2026-2031
reforms (Eeb 2025) (Apr 2025)

e  Major corporate restructuring. Panasonic announced global job reductions (May 2025) e SKOnrose to the #3 global EV battery supplier, excluding Chinese firms (May 2025)

e Mass production begins at Panasonic's new automotive battery factory in De Soto, KS e Announcement of ESS deal with Flatiron Energy Development to supply ~7.2 GWh of batteries
(July 2025) from 2026-2030 (Sep 2025)

e Panasonic confirms R&D push, targeting anode-free, high energy density EV batteries in e SKOn and Ford Motor Company to end US battery joint venture with a Ford subsidiary taking
~2 years (Sep 2025) ownership of the KY plant and SK On assuming ownership of the TN plant (December 2025)

Top level numbers: Top level numbers:

Combined with the Panasonic/Tesla gigafactory in Nevada (~41 GWh) capacity, the In addition to the two plants SK On currently runs in the US, they plan to build

Kansas plant adds another 32 GWh of US cell production capacity to Panasonic’s additional factories with partners and independently. Once fully operational, SK On's

portfolio. The company plans to build at least two new factories for 4680 battery US production capacity is slated to exceed 180 GWh.

production in North America, with the goal of boosting its capacity to 200 GWh by

March 2031.

Companies are generally shifting their focus from EVs to a broader portfolio that includes energy storage.

Source: Company announcements BATTERY REPORT 2025 | 91


https://na.panasonic.com/news/the-groundbreaking-lucid-gravity-to-leverage-panasonic-energys-latest-generation-high-performance-ev-batteries?utm_source=chatgpt.com
https://www.reuters.com/technology/panasonics-battery-unit-q3-operating-profit-rises-39-year-earlier-2025-02-04/?utm_source=chatgpt.com
https://www.businessinsider.com/panasonic-layoffs-workers-boost-efficiency-japan-2025-5?
https://na.panasonic.com/news/panasonic-energy-begins-mass-production-at-new-automotive-lithium-ion-battery-factory-in-kansas-aiming-for-annual-capacity-of-32-gwh-to-accelerate-us-local-production?utm_source=chatgpt.com
https://www.reuters.com/business/autos-transportation/panasonic-aims-develop-groundbreaking-ev-battery-about-two-years-2025-09-18/
https://www.cnbc.com/2023/05/18/panasonic-plans-multiple-new-battery-factories-in-north-america-by-2030.html
https://www.cnbc.com/2023/05/18/panasonic-plans-multiple-new-battery-factories-in-north-america-by-2030.html
https://www.cnbc.com/2023/05/18/panasonic-plans-multiple-new-battery-factories-in-north-america-by-2030.html
https://www.reuters.com/business/autos-transportation/us-finalizes-963-billion-loan-ford-sk-joint-battery-venture-2024-12-16/
https://eng.sk.com/news/sk-on-signs-battery-supply-agreement-with-nissan
https://eng.sk.com/news/sk-on-selected-as-battery-supplier-for-u-s-ev-startup-slate
https://battery-tech.net/battery-markets-news/sk-on-rises-to-no-3-in-global-ev-battery-market/
https://www.upi.com/Top_News/World-News/2025/09/09/news-EV-battery-contracts/7411757415702
https://www.reuters.com/business/autos-transportation/south-koreas-sk-ford-motor-end-us-battery-joint-venture-2025-12-11/
https://batteriesnews.com/sk-on-and-nissan-announce-battery-supply-agreement-to-support-future-ev-production-in-america/
https://batteriesnews.com/sk-on-and-nissan-announce-battery-supply-agreement-to-support-future-ev-production-in-america/
https://batteriesnews.com/sk-on-and-nissan-announce-battery-supply-agreement-to-support-future-ev-production-in-america/
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North American Gigafactory Plants - 908" GWh of Capacity

1ABF, Tucson, AZ, (+15 GWh)**

2 Amprius Tech, Brighton, CO, (+5 GWh)*x*
3 Electrovaya, Jamestown, NY,

4 AESC, Smyrna, TN, 3 GWh

5 AESC/BMW, Bowling Green, KY,

6 AESC/Mercedes, Florence County, SC,
(+30 GWh)**

7 Ford/CATL, Marshall, Ml,

8 Nanotech Energy, Storey County, NV,
(+6 GWh)**

9 LGES, Queen Creek, AZ,

10 LGES, Holland, MI, 16.5 GWh

11 LGES, Lansing, MI,

12 Ultium Cells, LGES/GM, Spring Hill, TN,

50 GWh*#*

13 Honda, Jeffersonville, OH, (+50 G\Wh)**

14 Panasonic, DeSoto, KS,

15 Panasonic/Tesla, Storey County, NV, 41

GWh

16 Samsung SDI/GM, New Carlisle, IN,

17 (2 plants) StarPlus Energy (Samsung
SDI/Stellantis), Kokomo, IN,

18 SK, Commerce, GA, 22 GWh
19 SK On, Stanton, TN,
20 SK/Hyundai, Bartow County, GA,

21 Tesla, Fremont, CA, ~4 GWh
22 Toyota, Greensboro, NC, 30 GWh
23 LGES/Hyundai, Bryan County, GA,

24 Ultium Cells, LGES/GM, Warren, OH, 45
GWh

25 Forge Battery, Raleigh, NC, (1-3 GWh)*

26 SAFT, Jacksonville, FL,

27 Tesla, Austin, TX, ~6 GWh

28 Gotion, Manteno, IL,

29 BlueOval (Ford), Glendale, KY,
+43 GWh)**

30 Pomega, Waterboro, SC,

31 Amplify Cell Tech, Marshall County, MS,
(+21 GWh)*

32 NexStar Energy LGES/Stellantis, Windsor,

ON,
33 PowerCo, St. Thomas, ON,
34 Blue Solutions, Montreal, QC, 0.2 GWh
35 Electrovaya, Mississauga, ON

BASIC FORMAT = Current Capacity GWh, (+Additional Future Capacity GWh)
CONSTRUCTION AT RISK = (+Additional Future Capacity GWh)*
CONSTRUCTION HALTED/BANKRUPTCY = (+Additional Future Capacity GWh)**

*total includes future & current capacities; excludes plants with halted construction; takes the highest of

future capacity ranges (if range exists)

@ O

VOLTA
FOUNDATION

VF

2025 was the first year with a
reduction in North American
Gigafactory sites, with several
projects having been cancelled or
facing significant delays.

Calculated 464 GWh reduction in
total capacity.

©
O

No new gigafactory
announcements in 2025.
Significant project delays
and cancellations.
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https://www.torquenews.com/14335/large-scale-lfp-battery-manufacturing-coming-us-why-benefits-tesla
https://coloradosun.com/2025/06/25/colorado-clean-energy-project-cancellations/
https://electrovaya.com/wp-content/uploads/2023/06/Battery-Technology-Analyst-Day-May-2023.pdf
https://www.bizjournals.com/nashville/news/2025/06/25/aesc-envision-smyrna-battery-factory.html
https://cnevpost.com/2022/10/20/envision-aesc-signs-deal-to-supply-batteries-to-bmw/
https://www.electrive.com/2022/12/07/envision-aesc-to-build-another-battery-plant-in-south-carolina/
https://www.freep.com/story/money/cars/ford/2023/11/21/ford-marshall-electric-vehicle-battery-plant-reduce-plans-jobs/71664207007/
https://www.queencreekaz.gov/Home/Components/News/News/13041/13
https://news.lgensol.com/company-news/supplementary-stories/681/
https://www.ultiumcell.com/our-locations/lansing-mi
https://www.kedglobal.com/batteries/newsView/ked202406040017
https://www.kedglobal.com/batteries/newsView/ked202406040017
https://lgeshonda.com/lges-honda-battery-plant-in-ohio-reaches-another-major-construction-milestone/
https://na.panasonic.com/news/panasonic-energy-begins-mass-production-at-new-automotive-lithium-ion-battery-factory-in-kansas-aiming-for-annual-capacity-of-32-gwh-to-accelerate-us-local-production
https://www.tesla.com/blog/continuing-our-investment-nevada
https://www.tesla.com/blog/continuing-our-investment-nevada
https://www.samsungsdi.com/sdi-now/sdi-news/3942.html
https://www.autocarpro.in/news-international/new-steyr-plus-tractor-range-nominated-for-farm-machine-2024-award-117241
https://www.autocarpro.in/news-international/new-steyr-plus-tractor-range-nominated-for-farm-machine-2024-award-117241
https://koreajoongangdaily.joins.com/news/2025-10-24/business/industry/Georgia-governor-meets-with-SK-On-CEO-for-battery-cooperation/
https://www.businesskorea.co.kr/news/articleView.html?idxno=221211&utm_source=chatgpt.com
https://eng.sk.com/news/sk-on-and-hyundai-motor-bolster-support-for-u-s-evs-with-georgia-battery-plant
https://ir.tesla.com/press-release/tesla-first-quarter-2025-production-deliveries-and-deployments
https://pressroom.toyota.com/toyota-charges-into-u-s-battery-manufacturing/
https://hlgabattery.com/about/
https://www.ultiumcell.com/our-locations/warren-oh
https://www.ultiumcell.com/our-locations/warren-oh
https://www.globenewswire.com/news-release/2025/01/21/3012598/0/en/Forge-Battery-Completes-Contract-Negotiation-to-Secure-100M-from-U-S-Department-of-Energy-for-North-Carolina-Lithium-Ion-Battery-Gigafactory.html
https://saft.com/en/media-resources/press-releases/saft-gears-li-ion-battery-production-americas-support-boom-ess-demand
https://ir.tesla.com/_flysystem/s3/sec/000162828025002993/tsla-20250129-gen.pdf
https://www.prnewswire.com/news-releases/gotion-reaffirms-us-commitment-to-clean-energy-amid-trade-tensions-302448965.html
https://www.fromtheroad.ford.com/us/en/articles/2025/ford-reinvests-trucks-hybrids-affordable-electric-vehicles
https://www.fromtheroad.ford.com/us/en/articles/2025/ford-reinvests-trucks-hybrids-affordable-electric-vehicles
https://www.kontrolmatik.com/media/mxlbmzzw/kontrolmatik-technologies-investor-presentation.pdf
https://amplifycelltech.com/#press
https://nextstar-energy.com/nextstar-energy-begins-mass-production/#:~:text=18%20November%202025%20%E2%80%93%20Windsor%2C%20ON,of%20its%20equipment%20and%20processes.
https://nextstar-energy.com/nextstar-energy-begins-mass-production/#:~:text=18%20November%202025%20%E2%80%93%20Windsor%2C%20ON,of%20its%20equipment%20and%20processes.
https://www.cbc.ca/news/canada/london/in-times-of-bad-auto-industry-news-is-vw-s-st-thomas-battery-plant-still-viable-9.6957117#:~:text=Despite%20a%20series%20of%20bad,Thomas%2C%20Ont.
https://www.blue-solutions.com/what-were-hearing-across-ev-and-battery-conferences-in-2025-and-how-gen4-answers/#:~:text=On%20Wednesday%2C%20August%2013%20at,solid%E2%80%91state%20batteries%20in%20Europe
https://electrovaya.com/press/electrovaya-reports-fiscal-year-2025-results/#:~:text=First%20Profitable%20Year%20Achieved%20with,and%20%2451M%20EXIM%20Facilities

Cell & Pack Manufacturing | Gigafactory Tracker

European Gigafactory - 1,141° GWh of Capacity

1ACC, 13 GWh,
2 AESC, 10 GWh,
3 Verkor/Renault, 16 GWh,

18 NOVO (Volvo), (+50 GWh)**
19 (Lyten) Northvolt Ett, 16 G\Wh

31 AESC, 17.6 GWh, @

32 Agratas/Tata,
33 Nanotech Energy,

VOLTA
\/F FOUNDATION

Total capacity shrunk by 363 GWh
from previous year.

Several gigafactories have been

4 Prologium,
5 Tiamat,

20 CATL, 40 GWh
21EVE Energy,
22 Samsung SDI, 40 GWh,

6 ACC, (+40 GWh)**

7 CATL, 14 GWh, (

8 Leclanche, 2 GWh

9 (Lyten) Northvolt Drei,

10 SVOLT, (+24 G\Wh)**

1 SVOLT, (+16 GWh)**

12 Tesla,

13 PowerCo, 20 GWh,

14 Customcells, (+unknown G\Wh)**
15 EAS, 0.5 GWh

23 SK On, 47.5 GWh
24 Sunwoda,

25 FREYR, (+29 G\Wh)**
26 Morrow, 1 GWh

27AESC,
28 PowerCo,
29 Basquevolt, unknown GWh

16 FAAM, 0.35 GWh, 30 CATL/Stellantis,

17 CALB,

BASIC FORMAT = Current Capacity GWh, (+Additional Future Capacity GWh)
CONSTRUCTION AT RISK = (+Additional Future Capacity GWh)*
CONSTRUCTION HALTED/BANKRUPTCY = (+Additional Future Capacity GWh)*

*total includes future & current capacities; excludes plants with halted
construction; takes the highest of future capacity ranges (if range exists)
note: sodium-ion excluded

Source: All uncited factories are from Batteriezellproduktion: Europa gerdt ins Hintertreffen

34 EVE Energy, (+60 GWh)

35 Gotion Inobat,

halted due to weakened market
demand, energy costs, or
organizational issues.

36 ElevenEs,
37 LGES, 90 GWh,

38 MES, @

39 Siro,
40 Maxxen, 1.5 GWh

41 Pomega, 2 GWh eoa

42 Aspilsan, 0.2 GWh

*
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https://www.electrive.com/2025/12/17/aesc-opens-gigafactory-in-sunderland/
https://nanotechenergy.com/about-us/press-release/nanotech-energy-inc-reveals-plans-for-new-1bn-uk-gigafactory/?ref=evinfocus.com
https://www.electrive.com/2024/03/25/eve-energy-considers-building-battery-factory-in-coventry/
https://gibenergy.com/
https://www.metal.com/en/newscontent/103597268
https://www.intellinews.com/bnegreen-elevenes-opens-europe-s-first-lfp-battery-cell-factory-in-serbia-s-subotica-276807/
https://www.powerprogress.com/news/siro-begins-battery-production-in-turkey/8028621.article
https://maxxen.com.tr/en/maxxen-hithium-press-conference
https://strategicenergy.eu/maxxen/
https://tr.pomega.com/en/about-us
https://www.turkiyetoday.com/business/turkish-pomega-tapped-as-key-production-hub-by-us-battery-startup-one-3201681?s=1
https://www.aspilsan.com/en/aspilsan-enerji-lithium-ion-battery-production-facility-machine-systems-came-to-turkiye/
https://www.google.com/url?q=https://www.ipcei-batteries.eu/fileadmin/Images/accompanying-research/publications/2024-05-BZF_Kurzinfo_Marktanalyse_Q2_engl.pdf&sa=D&source=editors&ust=1737665513607928&usg=AOvVaw2KYc626IQ85UdI5eHhgGyR
https://www.mobilityportal.eu/es/notes/france-builds-its-battery-valley
https://www.google.com/url?q=https://www.ipcei-batteries.eu/fileadmin/Images/accompanying-research/publications/2024-05-BZF_Kurzinfo_Marktanalyse_Q2_engl.pdf&sa=D&source=editors&ust=1737665513607928&usg=AOvVaw2KYc626IQ85UdI5eHhgGyR
https://www.just-auto.com/news/aesc-launches-production-at-new-ev-battery-in-france/?cf-view
https://verkor.com/en/verkor-reaches-a-decisive-milestone-and-opens-its-first-gigafactory/
https://techxplore.com/news/2024-06-car-battery-maker-acc-halts.html
https://lyten.com/northvolt-acquisition/
https://cnevpost.com/2024/10/25/svolt-suspends-battery-factory-projects-germany-report/
https://cnevpost.com/2024/10/25/svolt-suspends-battery-factory-projects-germany-report/
https://www.reuters.com/business/autos-transportation/tesla-requests-approval-revamp-german-plant-application-documents-2023-07-19/
https://www.electrive.com/2025/12/17/tesla-to-start-battery-cell-production-in-grunheide-from-2027/
https://www.reuters.com/business/autos-transportation/volkswagens-german-battery-plant-stay-half-capacity-amid-cost-pressures-2024-09-06
https://www.volkswagen-group.com/en/press-releases/start-of-european-battery-cell-production-powerco-commissions-salzgitter-gigafactory-20045
https://www.reuters.com/business/autos-transportation/volkswagens-german-battery-plant-stay-half-capacity-amid-cost-pressures-2024-09-06
https://renewablesnow.com/news/eni-seri-industrial-start-work-on-joint-8-gwh-italian-battery-factory-1282130/
https://www.norran.se/english/skelleftea/artikel/lyten-struggling-to-secure-northvolt-financing/j8memqyl
https://www.chinadaily.com.cn/a/202512/04/WS6930e65aa310d6866eb2cd3f.html
https://www.electrive.com/2025/05/27/samsung-sdi-paves-way-for-prismatic-batteries-at-hungary-plant/#:~:text=Samsung%20SDI%20has%20reportedly%20already,instead%20of%20graphite%2Dbased%20materials.
https://thediplomat.com/2025/12/china-vs-korea-who-is-winning-the-battery-battle-in-hungary/
https://www.google.com/url?q=https://en.sunwoda.com/article/575/9.html&sa=D&source=editors&ust=1737665513447786&usg=AOvVaw3f8jh131m-pZnjZsGKA_xm
https://www.bestmag.co.uk/freyr-battery-pauses-cell-production-to-lay-off-staff/#:~:text=The%20Nordic%20dreams%20of%20gigafactory%20production%20have,cell%20production%20and%20the%20loss%20of%20jobs.
https://basquevolt.com/en/news/news/basquevolt-launches-its-cell-sample-manufacturing-plant-for-next-generation-batteries
https://battery-news.de/2024/12/13/batteriezellproduktion-in-europa/

Cell & Pack Manufacturing | Gigafactory Tracker

APAC Gigafactory - 495" GWh (+6,401 from China) of Capacity

1 Ola, Tamil Nadu,

2 Reliance, Gujarat,

3 Agratas / TATA, Gujarat,

4 Amara Raja, Telangana,

5 Exide, Karnataka,

6 Godi, Hyderabad,

7 24M | Lucas TVS, Thervoy Kandigai,
8 LGES / JSW, India,

9 Nash Energy, India, 0.6 GWh

10 Mahanagar / IBC Inc., Bengaluru,

10 Gotion / VIinES, Vung Ang, 5 GWh
11 Tianneng, Nghe An, 2 GWh
12 Exquisite (Highpower), Hai Phong,

13 Sunwoda, Chon Buri,

14 GPSC, Map Ta Phut,

15 EA Amita Technology, Bang Pakong,
16 24M / Nuovo+, Rayong, 0.1 GWh

17 Samsung SDI, Seremban, unknown GWh,

18 EVE Energy, Kedah,

19 Tenpower, Selangor, ~5 GWh
20 Highstar, Johor, 2.5 GWh

21 CosMX, Seremban,

22 Enovix, Seremban,

23 LGES / Hyundai, Karawang, 10 GWh
24 CATL, Karawang,
25 REPT Battero, Weda Bay,

26 LGES, Ochang, 21 GWh

27 Samsung SDI, Cheonan, unknown GWh,
28 SK On, Seosan, 5 GWh

29 Kumyang, Gijang,

30 PPES, Himeji, Japan, unknown GWh,
31 AESC, Kanagawa, 2.6 GWh

32 AESC, Ibaraki, 6 GWh,

33 Panasonic, Osaka, 4 GWh

34 Panasonic, Uchida, 10 GWh

35 Panasonic, Asonaka,

36 Panasonic, Gunma,

37 Nissan, Japan, (+5 G\Wh)**

38 Formosa Smart Energy, Changhua, 2.1 GWh,
39 ProLogium, Taoyuan, 2 GWh

40 Molicel, Kaohsiung, +8-c%#

41 Molicel, Tainan, 1.5 GWh

See "Chinese Gigafactory” on the following pages.

APAC gigafactory development \/F I\:/(CD)LIJTNADATION

is diverging:

e Indian gigafactories are
progressing slowly

e Chinese companies are
shifting capacity to ASEAN to
circumvent trade barriers and
respond to intensifying
domestic competition

e South Korea and Japan are
slowing down capacity

i id ki lobal
Espggﬁqlggdam weaker globa @?@ @‘

BASIC FORMAT = Current Capacity GWh, (+Additional Fur ure Capacity GWh)
CONSTRUCTION HALTED/BANKRUPTCY = (+Aa nal P et
DECOMMISSIONED =

Source: All uncited factories are from Battery Production, India 1, India 2, Thailand, New Energy Terminal BATTERY REPORT 2025 | 94

*total includes future & current capacities; excludes plants with halted construction
note: sodium-ion excluded


https://www.tataconsultingengineers.com/wp-content/uploads/2025/12/News.pdf
https://www.google.com/url?q=https://www.electrive.net/2024/12/19/lges-und-jsw-in-gespraechen-ueber-batterie-gigafabrik-in-indien/&sa=D&source=editors&ust=1737665513526701&usg=AOvVaw3lFjCLQgRRGfzSRjbpI4KV
https://www.themanufacturingfrontier.com/nash-energy-and-rincell-corporation-partner-to-manufacture-nmc-cells-in-india/
https://www.google.com/url?q=https://www.mercomindia.com/mahanagar-gas-ibc-to-cell-gigafactory-in-bengaluru&sa=D&source=editors&ust=1737665513526523&usg=AOvVaw2Izg4zo-nQ68V53wUTcQn6
https://www.gpscgroup.com/storage/content/sustainability/evolving-business-model/product-and-service-development/gpsc-new-business-opportunities-th.pdf
https://www.google.com/url?q=https://mddb.apec.org/Documents/2022/AD/AD2/22_ad2_012.pdf&sa=D&source=editors&ust=1737665513526591&usg=AOvVaw2RtaI_dShlGcTaKcGZ0_iv
https://www.businesswire.com/news/home/20240905477006/en/24M-Announces-New-RD-and-Manufacturing-Facility-in-Rayong-Thailand
https://www.kedglobal.com/batteries/newsView/ked202207210012
https://www.koreaherald.com/article/3324835#:~:text=2024%2D02%2D12%2013:,as%20saying%20during%20the%20visit.
https://www.kedglobal.com/batteries/newsView/ked202207210012
https://www.evebattery.com/en/news-1251
https://www.tenpowercell.com/news/1358.html
https://www.mida.gov.my/media-release/zhuhai-cosmx-announces-rm1-billion-investment-for-first-manufacturing-plant-in-kedah-malaysia/
https://www.manufacturingdive.com/news/us-based-enovix-to-build-12b-battery-manufacturing-facility-in-malaysia/700738/
https://www.reuters.com/business/autos-transportation/hyundai-motor-lg-energy-solution-launch-indonesias-first-ev-battery-plant-2024-07-03/
https://www.catl.com/en/news/6481.html
https://www.metal.com/en/newscontent/103132280
https://www.spglobal.com/commodity-insights/en/news-research/latest-news/energy-transition/042722-lg-energy-aims-to-more-than-double-battery-capacity-to-520-gwhyear-by-2025
https://www.google.com/url?q=http://www.kyc.co.kr/eng/02/03.php&sa=D&source=editors&ust=1737665513526716&usg=AOvVaw2uwp7mI0-WscjsUoF_9Fck
https://www.p2enesol.com/wp-content/uploads/2024/09/20240906_NR_NextGenerationBatteriesAtHimeji-EN.pdf
https://www.google.com/url?q=https://www.japantimes.co.jp/business/2024/09/06/companies/batteries-production-subsidies/&sa=D&source=editors&ust=1737665513526734&usg=AOvVaw2bpF4U8pcO6QfVE9_5B3PG
https://www.electrive.com/2025/01/22/nissan-reveals-location-of-new-lfp-battery-factory/
https://www.molicel.com/newsroom/molie-quantum-energy-corporation-mqe-fire-incident-statement/
https://battery-news.de/batterieproduktion-asien/
https://www.linkedin.com/posts/himanshu-bhatt-6b544a19_manufacturing-gigafactories-batterymanufacturing-activity-7085935063288156160-SGyD/
https://e-vehicleinfo.com/top-lithium-ion-battery-gigafactory-in-india/
https://www.nationthailand.com/business/corporate/40037092
https://newenergyterminal.org/data

Cell & Pack Manufacturing | Gigafactory Tracker

Chinese Gigafactory - 6,401° GWh of Capacity

1Ningde, 278 GWh,

2 Yibin, 210 GWh,

3 Changzhou, 158 GWh,
4 Jining, 60GWh,

5 Luoyang, 60 GWh,

6 Xiamen, 60 GWh,

7 Guiyang, 30 GWh,

8 Yichun, 50 GWh

9 Dongying,

10 Fuzhou,

11 Zhaoging, 25 GWh
12 Guangzhou, 12 GWh,
13 Beijing,

14 Xining, 11 GWh

15 Xiamen, 30 GWh,

16 Changzhou, 32 GWh,
17 Handan,

18 Hefei, 20 GWh,

19 Chengdu, 20 GWh,
20 Wuhan, 40 GWh

21 Jiangmen, 35 GWh,
22 Jinhua,

23 Meishan, 20 GWh

24 Nanjing, 139 GWh,

Source: New Energy Terminal

25 Nanning, 55 GWh,
26 Xuzhou, 15 GWh,

27 Yantai 20GWh,

28 Chongqing, 35 GWh,
29 Changchun, 15 GWh,
30 Shaoxing, 45 GWh
31 Wuhu, 40 GWh

32 Guiyang, 25 GWh,
33 Zhengzhou, 14 GWh,
34 Xi'an, 32 GWh

35 Yancheng, 30 GWh
36 Jinan, 30 GWh

37 Wuhan, 12 GWh,

38 Xiangyang, 10 GWh,
39 Xining, 24 GWh

40 Taizhou, 22 GWh

41 Changsha, 10 GWh,
42 Bengbu, 10 GWh,
43 Chuzhou, 5 GWh,
44 Fuzhou, 15 GWh

45 Shenzhen, 14 GWh
46 Huizhou, 2 GWh

BASIC FORMAT = Current Capacity GWh,
(+Additional Future Capacity GWh)

*total includes future & current capacities; excludes plants with halted construction

**note: sodium-ion excluded

Leading manufacturers continued to expand
production capacity at existing plants while
simultaneously signing new projects to secure
their market positions.

VOLTA
v I: FOUNDATION
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https://newenergyterminal.org/data

Cell & Pack Manufacturing | Gigafactory Tracker

Chinese Gigafactory - 6,401° GWh of Capacity

47 Hefei, 14 GWh,

48 Nanjing, 28 GWh,
49 Anging, 30 GWh,
50 Liuzhou, 15 GWh,
51 Yichun, 30 GWh

52 Tangshan, 20 GWh,
83 Lu'an, 15 GWh,

54 Chuzhou, 10 GWh,
55 Wuhu,

56 Qingdao, 3 GWh

57 Changzhou, 18 GWh,
58 Chengdu, 31.5 GWh,
59 Huzhou, 15 GWh,
60 Dazhou,

61 Suining, 20 GWh,

62 Ma'anshan, 28 GWh
63 Shangrao, 24 GWh
64 Yancheng, 22 GWh
65 Nanjing, 15 GWh

66 Wuxi, 2.3 GWh

67 Jinhua, 30 GWh,

68 Nanchang, 36 GWh,
69 Zaozhuang, 24 GWh,
70 Yichang, 20 GWh,

71 Nanjing, 18 GWh,

72 Deyang, 20 GWh

73 Jingmen, 146 GWh,
74 Chengdu, 20 GWh,
75 Shenyang, 10GWh,
76 Huizhou, 24 GWh
77 Quijing, 1.5 GWh,
78 Nantong, 10 GWh
79 Yuxi,

80 Yancheng, 57 GWh
81 Changzhou, 7.5 GWh

82 Jiaxing, 32 GWh,
83 Wenzhou, 26 GWh,
84 Foshan, 15 GWh,
85 Chongaing,

86 Liuzhou, 10 GWh,

87 Chongqing, 28 GWh,
88 Xiamen, 45 GWh
89 Heze,

90 Shiyan, 20 GWh,
91 Ordos, 10.5 GWh,
92 Cangzhou, 10 GWh,
93 Wuxi, 20 GWh

94 Xiaogan, 35 GWh,
95 Yichang, 65 GWh,
96 Xiangyang,

97 Wuhan, 10 GWh,

98 Quzhou, 11 GWh,

99 Qingdao, 12 GWh,
100 Ulangab,

101 Liuzhou, 10.5 GWh
102 Xuancheng,

103 Changzhou, 3 GWh,

104 Zhuhai, unknown GWh
105 Zhumadian, unknown GWh

106 Chongqing, 10 GWh,
107 Hohhot,

108 Xiangyang,

109 Xinyu, 13 GWh,

110 Dongguan,

111 Nanchang,

12 Ganzhou, 37 GWh,
113 Guangzhou, 15 GWh,
14 Zhenjiang, 24 GWh
115 Kunming,

116 Hefei, 5 GWh,
117 Yangzhou, 8 GWh

118 Xiamen, 12 GWh,

119 Xi‘an, unknown GWh

120 Dalian, 15 GWh

*total includes future & current capacities; excludes plants with halted construction
**note: sodium-ion excluded

Source: New Energy Terminal BASIC FORMAT = Current Capacity GWh, (+Additional Future Capacity GWh)

VOLTA
v I: FOUNDATION

EVE Energy and SK On restructured
their joint-ventures, swapping shares
so SK On took full control of its
Yancheng plant, while EVE gained
full ownership of the Huizhou plant.
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https://www.google.com/url?sa=t&source=web&rct=j&opi=89978449&url=https://www.digitimes.com/news/a20251124PD206/sk-on-battery-plant-joint-venture-investment-2025.html&ved=2ahUKEwigmoHoz4aSAxUjaCoJHYb2H_oQFnoECB8QAQ&usg=AOvVaw2pqQyPOlAqd-MBZM1nJidF
https://www.google.com/url?sa=t&source=web&rct=j&opi=89978449&url=https://www.digitimes.com/news/a20251124PD206/sk-on-battery-plant-joint-venture-investment-2025.html&ved=2ahUKEwigmoHoz4aSAxUjaCoJHYb2H_oQFnoECB8QAQ&usg=AOvVaw2pqQyPOlAqd-MBZM1nJidF
https://newenergyterminal.org/data

Cell & Pack Manufacturing | Gigafactory Tracker

Chinese Gigafactory - 6,401° GWh of Capacity

121 Nanning, 20 GWh
122 Jiaozuo, 11.5 GWh

123 Ganzhou, 12 GWh,
124 Quzhou, 24 GWh
125 Tangshan,

126 Yingtan, 5 GWh,
127 Xuancheng, 15 GWh
128 Yancheng, 6 GWh,
129 Yueyang,

130 Hangzhou, 12 GWh
131 Chongging,

132 Zhenjiang, 3 GWh,
133 Shangrao, 6 GWh

134 Wuhu, 6.25 GWh,
135 Tongling, 5 GWh,
136 Suzhou

137 Guangzhou, 12 GWh,

138 Chuzhou, 22 GWh,
139 Tianjin, 4 GWh,
140 Wuxi, 8 GWh,

141 Qingdao, 4 GWh,

Source: New Energy Terminal

*total includes future & current capacities; excludes plants with halted construction

**note: sodium-ion excluded

142 Suzhou, 11.3 GWh

143 Changsha, 6 GWh,

144 Huzhou, 9 GWh,
145 Ma'anshan, 3 GWh,

146 Xiangyang, 2.8 GWh,
147 Taizhou, 2 GWh,

148 Wuhu, 4 GWh,

149 Chuzhou, 10 GWh,
150 Nantong,

151 Changde, 4 GWh,
152 Dongying, 2 GWh,
153 Taizhou,

154 Dali, 3 GWh,

155 Changsha, (+30

156 Nantong, 11.7 GWh,

157 Zhuhai, 7.5 GWh

158 Yancheng, 5 GWh,

159 Taian, 2 GWh,

160 Chuzhou, 7 GWh,

161 Chuzhou, 8 GWh,
162 Suzhou, 2.2 GWh

163 Nanjing, 2 GWh,
164 Dalian, 4 GWh
165 Shanggqiu, 0.5 GWh

166 Zhengzhou, 4.5 GWh,
167 Fuzhou, 2 GWh,
168 Shenzhen, 3.5 GWh

169 Deyang,
170 Chonggqing, (+15
171 Jiaxing, 8.5 GWh,

172 Changshu, 25.5 GWh,

173 Mianyang, 3 GWh,
174 Yancheng,

175 Zhuhai,

176 Dali,

177 Nanjing,
178 Tianjin, 6.3 GWh,
179 Beijing, 0.5 GWh

180 Huzhou, 2 GWh,

181 Zibo, 6 GWh,

182 Beijing,

183 Shenzhen,

184 Changzhou, 0.2 GWh

185 Chengdu,

186 Suzhou, 4.2 GWh,
187 Yichun, 1 GWh
188 Taizhou,

189 Shanghai,

190 Huainan,
191 Chongging, 0.2 GWh,

192 Chuzhou,

193 Beijing, 0.2 GWh,

Manufacturers upgraded battery designs and
deepened collaboration with automakers.
Meanwhile, some firms rebranded or restructured
their battery businesses:

e Geely rebranded its battery subdivision as
Jiyao Tongxing

e Qingdao Lishen was acquired by state-owned
enterprises and named
China Automotive New Energy

BASIC FORMAT = Current Capacity GWh,

(+Additional Future Capacity
CONSTRUCTION HALTED = (+/

uture Cc
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http://static.cninfo.com.cn/finalpage/2025-07-01/1224040805.PDF
http://static.cninfo.com.cn/finalpage/2025-05-30/1223719918.PDF
https://news.metal.com/newscontent/103299834/Geely-Completes-Battery-and-Automotive-Business-Merger-Launches-Jiyao-Tongxing
http://www.sasac.gov.cn/n2588025/n2588124/c33986859/content.html
https://newenergyterminal.org/data

Cell & Pack Manufacturing | Pilot Line + R&D Services | US

List of Private Pilot Lines and R&D Services in US [10f 2]

OBIC

[/ Coulo

NANOTECH

NOVONI4E

Newberry, IN (HQ)
Founded 2013

~11-50 emp (Non-profit)

Chattanooga, TN
Founded ~2008

~50-150 emp (est.)

California (multiple)
Founded 2015

~50-150 emp (est.)

Chattanooga, TN (US) +
global

Founded 2013

200+ emp

Battery testing, evaluation,
certification, and pilot-scale
cell fabrication support

End-to-end cell
development and contract
manufacturing services
through production scale

Battery materials & product
company focused on safer
electrolytes and advanced
materials

Battery test equipment
maker with R&D services
and materials development

Electrodes: in-house pilot coating line incl.
slurry mixing & coating

Cells: pilot-scale cell fabrication workflow incl.
calendaring, slitting, assembly

Dry room: expanded cell build capacity

Materials: pilot material synthesis, half-cell &
full-cell work

Electrodes: toll coating on 4 coating lines,
slot-die / roll-to-roll

Cells: cylindrical (14500, 18650, 21700, 26650)
and pouch assembly

Materials: graphene-based battery materials,
conductive inks & pastes

Cell Build: internal product development incl.
cylindrical formats (e.g., 21700)

Electrodes/Materials: advanced synthetic

graphite & precursor processing;

(**pilot line in Canada)

Testing: cell > module - large-format battery
systems

Safety: abuse testing explicitly described
(thermal / abusive testing)

Cycling: customer cell validation &
performance testing

Safety: nail, hot-box, crush reported in
partner testing contexts

Cyclina: internal product-level testing implied

Safety: safety-focused / non-flammable
chemistry development

Cycling: extensive automated cell cycling via
NOVONIX test systems

Safety: supported via test systems &
customer programs

VOLTA
FOUNDATION

VF

Teardown: not advertised as a standard
service

Analytics: not published as a detailed

instrument list; positioned as
testing/evaluation/certification

Teardown: cell characterization & failure
analysis implied via materials/cell services

Analytics: materials analysis, separator
evaluation

Teardown: not listed

Analytics: internal materials
characterization

Teardown: case-dependent materials
diagnostics

Analytics: in-house materials tools +
UHPC systems
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https://bicindiana.com/wp-content/uploads/2019/06/Durr-Megtec_Electrode-Manufacturing-Equipment_Case-Study_Final.pdf
https://bicindiana.com/capabilities
https://bicindiana.com/battery-innovation-center-to-expand-dry-room-cell-build-capacity-and-educational-offerings
https://bicindiana.com
https://www.flir.com/discover/rd-science/the-battery-innovation-center-uses-high-speed-thermal-imaging-for-abusive-battery-testing
https://bicindiana.com/capabilities
https://coulometrics.com
https://coulometrics.com
https://coulometrics.com
https://coulometrics.com
https://metamaterial.com/meta-materials-and-coulometrics-collaborate-to-develop-next-generation-batteries
https://coulometrics.com
https://coulometrics.com
https://nanotechenergy.com/about-us
https://nanotechenergy.com/breakthrough-21700-battery-cells-a-peek-at-whats-coming-from-nanotech-energy-in-2025
https://nanotechenergy.com
https://nanotechenergy.com/graphene-products/graphene-batteries/non-flammable-batteries
https://nanotechenergy.com
https://nanotechenergy.com/about-us
https://www.novonixgroup.com/materials
https://www.novonixgroup.com/cell-testing-equipment
https://www.novonixgroup.com/cell-testing-equipment
https://www.novonixgroup.com
https://www.novonixgroup.com/cell-testing-equipment
https://www.novonixgroup.com
https://coulometrics.com
https://bicindiana.com
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List of Private Pilot Lines and R&D Services in US [2of 2]

Polaris

BATTERY LABS

SnectraPower

Beaverton, OR
Founded ~2012

~2-10 emp

Livermore, CA

Founded 2002

~1-10 emp

San Diego, CA
Founded 2006

~135+ staff
(per press)

R&D-focused cell building,
process engineering, and
performance testing for
materials-to-cell path

End-to-end contract R&D:
electrode fabrication -
cell build - testing -
teardown/analytics

Materials discovery +
cathode production
pathway with integrated
cell validation

Electrodes: R&D mixing/coating incl.
moisture-controlled lab coater &
double-side pilot coater

Cells: coin cells (2032); custom pouch
builds

Electrodes: lab-scale slurry mixing +
roll-to-roll coating up to 200 mm width x
50 m length

Cells: coin cells; pouch cells (single &
multi-layer)

Electrodes/Materials: high-throughput
cathode materials (LFP, LMFP, DRX
variants)

Cell Building: pouch cell validation up to
~20 Ah

Cycling: cell build + performance testing
services

Safety: offered via consulting / partner
engagements

Cycling: 730+ channels, 10 mAh-1000 Ah, 5

V & up to 1000 A, 40 °C to +170 °C
chambers

Safety: Yes (environmental / abuse per
services page)

Cycling: extensive materials & pouch-cell
performance testing

Safety: not explicitly listed

VOLTA
FOUNDATION

VF

Teardown: custom cell characterization
(implied)

Analytics: battery diagnostics + partner
lab tools

Teardown: cell & pack analysis offered
Analytics: SEM/EDS, FIB-SEM, ICP-AES,

LC/MS, GC/MS, DSC, TGA
(*inhouse or with partners)

Teardown: not marketed (focus on
materials/cell performance)

Analytics: high-throughput analytical
platforms for material data
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https://www.polarisbatterylabs.com
https://www.polarisbatterylabs.com
https://www.polarisbatterylabs.com
https://www.polarisbatterylabs.com
https://www.polarisbatterylabs.com
https://www.polarisbatterylabs.com
https://www.spectrapowerllc.com/electrode-fabrication
https://www.spectrapowerllc.com/custom-cell-build
https://www.spectrapowerllc.com/cell-testing-services
https://www.spectrapowerllc.com/cell-testing-services
https://www.spectrapowerllc.com/cell-testing-services
https://www.spectrapowerllc.com/analytical-services
https://www.wildcatdiscovery.com/high-throughput-battery-research
https://www.wildcatdiscovery.com/2025/08/06/wildcat-expands-its-battery-development-center-and-enhances-its-rd-offerings
https://www.wildcatdiscovery.com/2025/08/06/wildcat-expands-its-battery-development-center-and-enhances-its-rd-offerings
https://www.wildcatdiscovery.com
https://www.wildcatdiscovery.com/high-throughput-battery-research
https://www.spectrapowerllc.com
https://www.polarisbatterylabs.com
https://www.wildcatdiscovery.com

VOLTA
FOUNDATION
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List of Open-Access / Quasi-Foundry Pilot Lines in US

Location / Size Battery Focus Fabrication & Build Testing & Safety Teardown & Analytics

RIT - Battery Rochester, NY Open-access pilot Electrodes: slurry mixing + roll-to-roll coating = Cycling: 650+ channels, 0-1000 V, up to 240  Teardown: diagnostic analysis via

VFE

Development Center
BDC

University of

Michigan - Battery
Lab
Binghamton

University - NECCES
Dry Room

BEACON

T Dallas)

Established
~2014-2015

~15-30 staff

Ann Arbor, Ml
Established 2015

~20-30 staff

Binghamton, NY
Established ~2015

~15-30 staff

Richardson / Dallas,
TX (UT Dallas)

~15,000 sq ft facility

cell manufacturing,
testing, and safety
validation

Industry-accessible
academic pilot line
bridging lab -
commercial formats

Open-access
academic dry-room
cell build & test
capability

Rapid prototyping &
scale-up for
commercialization

Cells: pouch (34x50 mm - 250%250 mm),

cylindrical

Electrodes: reel-to-reel pilot coating

Cells: 18650, 21700, pouch up to 15 Ah

Electrodes: slurry mixing, coating &
calendaring

Cells: pouch assembly line

Cells: pouch (~80%100 mm, ~10-20 Ah) &
18650 cylindrical

Dry rooms: 3,500 sf =1% RH + 400 sf
<0.25% RH (same source)

kW

Safety:_abuse & thermal testing up to ~500
Ah

Cycling: 500+ channels, 5V, 30 pgA-50 A

Safety: abuse + ARC testing

Cycling: 400+ channels

Safety: not specified

Cycling: formation & aging available (same
source)Safety: abuse testing via partners
(same source)

testing center

Analytics: partial in-house

Teardown: not marketed

Analytics: XRD, DSC/TGA-MS,
rheology, EIS

Teardown: not specified
Analytics: campus-shared facilities

Teardown: not specified

Analytics: materials characterization
via UT Dallas facilities
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https://www.rit.edu/batterydevelopment
https://www.rit.edu/batterydevelopment
https://www.rit.edu/batterydevelopment
https://www.rit.edu/batterydevelopment
https://www.rit.edu/batterydevelopment/about-bdc-testing
https://www.rit.edu/batterydevelopment/about-bdc-testing
https://www.rit.edu/batterydevelopment/about-bdc-testing
https://www.rit.edu/batterydevelopment/about-bdc-testing
https://www.rit.edu/batterydevelopment/about-bdc-testing
https://umbatterylab.engin.umich.edu
https://umbatterylab.engin.umich.edu
https://umbatterylab.engin.umich.edu
https://umbatterylab.engin.umich.edu
https://news.engin.umich.edu/2025/08/u-michigan-battery-lab-2-0-expansion-open-for-innovation
https://umbatterylab.engin.umich.edu
https://news.engin.umich.edu/2025/08/u-michigan-battery-lab-2-0-expansion-open-for-innovation
https://umbatterylab.engin.umich.edu
https://www.binghamton.edu/centers/necces
https://www.binghamton.edu/centers/necces
https://www.binghamton.edu/centers/necces
https://www.binghamton.edu/centers/necces/dry-room
https://www.binghamton.edu/centers/necces/dry-room
https://www.binghamton.edu/centers/necces/dry-room
https://beaconsusa.org/prototype-with-beacons
https://beaconsusa.org/prototype-with-beacons
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List of National Labs with R&D Battery Capabilities in US

m Battery Focus Fabrication / Prototype Capability Testing / Safety Capability Notes / Facilities / Scope

Lab.QI’.a.tQDL

Laboratory (LBNL)

| . Nati
Laboratory (LLNL)

Idaho National Laboratory (INL)

(ANL)

Pacific | National
Laboratory (PNNL)

Oak Ridge National Laboratory
(ORNL)

National Renewable Energy
Laboratory (NREL)

Menlo Park, CA

Berkeley, CA

Livermore, CA

Idaho Falls, ID

Lemont, IL

Richland, WA

Oak Ridge, TN

Golden, CO

Materials - device
translation; advanced
characterization

Fundamental materials,
interfaces, scale
bridging

Battery safety science

and diagnostics

System- and grid-scale
validation

Lab-to-pilot battery
development

Long-duration storage &
system validation

Manufacturing science
& scale-up physics

Independent testing &
grid integration

Lab-scale prototype cell fabrication supporting

materials and device research; no open
foundry or manufacturing pilot line

Cell prototyping to support materials,
interfaces, and electrolyte research; not
positioned as an open pilot line

Prototype cells and modules built for R&D
programs; not a service pilot line

Limited cell/module fabrication tied to research

programs; not an electrode or cell pilot line

Pilot-scale electrode processing and cell
prototyping (coin, pouch, cylindrical) within
structured programs

Prototype cell and materials scale-bridging for

research; not an open foundry

No dedicated battery cell pilot line; strengths

are in manufacturing science and materials
processing

No battery cell pilot manufacturing line;
prototype work limited to research support

Extensive cell cycling, informatics-driven

testing, environmental testing; abuse testing

in research context

Cell testing, diagnostics, degradation

analysis, safety research (program-specific)

Battery safety, abuse testing, thermal
runaway research, failure diagnostics,
modeling + experimental validation

Large-scale battery, module, and system
testing; grid integration; safety and
validation

Extensive cell and module testing,
abuse/safety testing, modeling

Cell and system testing, degradation
studies, abuse/safety modeling, grid
integration

Materials testing, manufacturing process
validation, mechanical/thermal
characterization

Extensive battery testing, performance
validation, degradation studies, safety
research, module/system testing

VOLTA
FOUNDATION

VFE

Joint SLAC-Stanford Battery Center; unique access to
synchrotron and operando techniques tightly coupled to
battery research

Strong focus on electrochemistry, interfaces, and advanced
diagnostics; closely integrated with UC Berkeley

Known for multi-physics modeling, thermal/abuse testing,
and advanced diagnostics rather than manufacturing
scale-up

Strength is in infrastructure-scale testing, grid integration,
and operational validation

Home of JCESR; most complete end-to-end battery
ecosystem among US national labs

Major contributor to Battery500 and long-duration energy
storage programs

Battery work centers on manufacturing readiness, materials
scale-up, and diagnostics rather than cell builds

Frequently used for third-party validation, modeling, and
grid-connected storage evaluation
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https://www.slac.stanford.edu/
https://www.slac.stanford.edu/
https://www.lbl.gov/
https://www.lbl.gov/
https://www.llnl.gov
https://www.llnl.gov
https://www.llnl.gov/
https://www.inl.gov
https://www.inl.gov/
https://www.anl.gov
https://www.anl.gov/
https://www.pnnl.gov
https://www.pnnl.gov
https://www.pnnl.gov/
https://www.ornl.gov
https://www.ornl.gov/
https://www.nrel.gov
https://www.nrel.gov
https://www.nrel.gov/

Cell & Pack Manufacturing | Pilot Line + R&D Services | EU + UK

List of Pilot Lines and R&D Services in Europe
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[\[s10500:0 | Cell & Pack Manufacturing | Manufacturing Process Maps

Manufacturing Process Map - Overview

Mixing
Cathode and anode-
slurries are made

Coating & Drying
Slurries are coated onto
the current collector

Calendering
Electrodesare
densified l

Slitting & Notching
Electrodes are cut into
simulated segments for
stacked cells or into pancake
rolls for wound cells

Electrolyte is injected

Physical Inspection
CT and/or X-Ray

*‘ l'

discharged

Prismatic
Components are

Stacked Pouch br

Cylindrical or Wound Prismatic
Winding - components are wound into a
jelly roll

Formation
Batteries are charged and

Aging

Electrochemical
performance is monitored

Degassing
Gas in the battery is removed
(pouch & prismatic only)

Electrical

Inspection
OCV, ACIR, and capacity
(often partial-cap tests)

laminated & stacked

Electrolyte is injected

Note: Graphics courtesy of LG Energy Solution. Reproduced with permission.

VOLTA
FOUNDATION

VFE

Cell Capacity
Prismatic: 1-200+ Ah

Pouch: 1-100+ Ah
2170: 3-6 Ah
4680: 15-25 Ah

SCRAP (RAMP UP)

Scrap remains high in
ramp-up, mainly due to
electrode quality.

See QC/analytics slides for
example detection points &
solutions.

*CAPEX reflects tooling only. The
higher end of the range is driven by
the fact that most equipment is
sourced from Asia and is subject to
significant import tariffs.
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Manufacturing Process Map - 1. Electrode Production

COATING & DRYING

Slurry is coated onto the current collector

Challenges
electrode uniformity;

(~54% of electrode cost). Operators must processing time; utilization
MIXING continuously adjust pump speed, die gap, loss (lengthy oven cool down
Challenges Slurries are formed from active material, and die-lip settings as slurry viscosity & heat up cycles dueAto
dispersion uniformity; binder, solvent, and additives that improve varies with temperature and batch changes. f b|r|°ke” f0|Itp|etce§),.
viscosity consistency; dispersion and viscosity control. In-line gauges enable tight control, but poor m?:l A OP:ra :r ratmml?
reaction time of mixing Mixing order, speed, tooling, and reactions lead to foil breaks and long an r?:c ion time to a
team to batch variation material variability all affect the final oven/die-head downtime. ese issues

slurry and may require recipe adjustments
to hit viscosity specs.

SLITTING &
Challenges
Challenges CALENDARING NOTCHING edge quality due to blade
wrinkling/elongation of Electrodes are densified to Electrodes are cut into singulated edge wear (burrs are
substrate & cracks/tears atarget value segments or pancake rolls. dangerous), difficult to
o_f eIectrodeAfrqm Thickness is verified Uncoated areas are cut out leaving the inspect at speed; tool wear;
thickness variation; here, but primary quality parts where tabs will be grounded. lowest OEE of any process
managing target density; screening occurs during Detection & marking of electrode defects due to lengthy marking
electrode waste slitting. occurs here. For contamination: must contain process; contamination

20-60

m/min

2-10%
depending on

calculation method &
other factors

30-50%

depending on
patch design

proper brush clearance & vacuum systems.

VACUUM DRYING

Removes residual water that
would react with electrolyte and
cause HF / swelling.

Challenges
processing time; large
footprint; mostly batch;

usually Karl Fischer titration

) P, Not needed when electrodes are
of total pouch film cylindrical scrap rate " i is used for water-content
N : made in dry rooms.
manufacturing cost speed (pattern coating) checks
film speed |

*Graphics courtesy of LG Energy Solution. Reproduced with permission.

Source: LG Eneray, BCG, internal expertise
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https://inside.lgensol.com/en/2023/06/infographics4-how-to-make-a-battery-step-1-electrode-manufacturing/
https://www.bcg.com/publications/2018/future-battery-production-electric-vehicles

[\[s10500:0 | Cell & Pack Manufacturing | Manufacturing Process Maps \/F \F/8|L_J-|l—\'IADATION

Manufacturing Process Map - 2. Cell Assembly - Pouch

POUCH FORMING

) i Challenges
aminate Uang & cravi-form procs, LG
Challenges LAMINATION & STACKING
electrode alignment; Stacking notched anode & cathode sheets with
balancing speed and separator between.
accuracy (Some lines heat-press layers after stacking.) TAB WELDING
Ultrasonic welding of electrode tabs and 'Challenges'
attaching tab extensions. foil damage; coating
Tabs are wrapped with insulating tape to adhesion/cohesion

stay isolated from aluminum pouch.

Minor Challenges INSERT STACK INTO POUCH +
sealing around tabs; INITIAL SEALING

overheating can cause Stack is placed inside the formed pouch.
pouch leaks Three edges are heat-sealed, leaving one open for N
electrolyte injection. | ELECTROLYTE
Challenges
INJECTION + TEMP. SEAL deTie A s oo
Electrolyte is metered into the pouch through accuracy; no electrolyte
2-20 l the open edge, then sealed. residue in sealing area;
- temp. seal integrit
15_35% parts/min 3-5% P o
of total speed scrap rate
manufacturing cost
Challenges FORMATION - VACUUM FINAL EDGE FOLDING
maintaining a clean edge DEGASSING - FINAL SEAL Pouch edges are folded to create”a damihigllggl%szers
for sealing cell after During formation, gas collects in the gas pocket. These folds help slow moigt%rpep;drzgs' e
degassing After formation, the pocket is cut open, the cell is 9 :

vacuum-degassed, and sealed.

*Graphics courtesy of LG Energy Solution. Reproduced with permission.
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https://inside.lgensol.com/en/2023/07/infographics5-how-to-make-a-battery-step-2-cell-assembly-pouch-battery/
https://www.bcg.com/publications/2018/future-battery-production-electric-vehicles
https://www.pem.rwth-aachen.de/global/show_document.asp?id=aaaaaaaaabdqbtk

Challenges
metal contamination;
jelly roll fit

Minor Challenge
missing or multiple
insulators

Challenge
false positives

Challenge
speed of analysis
doesn't allow real-time
analysis

*Graphics courtesy of LG Energy Solution. Reproduced with permission.

Source: LG Eneray; BCG; RWTH PEM; internal expertise

[\[s10500:0 | Cell & Pack Manufacturing | Manufacturing Process Maps

Manufacturing Process Map - 2. Cell Assembly - Cylindrical

1. WINDING & TAB WELDING

Winding the cathode, anode, and two separator rolls.
Ultrasonic welding the aluminum and
l copper tabs onto the cathode and anode respectively.

SPEED: 30 parts/min

2. TAB SHAPING & CANNING

The jelly roll is put in the cylindrical can 3
and then fixed through welding (resistance or laser).

High-speed mechanical deformation process (beading).

SPEED: 300-600 parts/min

l Cathode
r;node
3. INSULATOR w
PLACEMENT
Insulator is punched and Jelly roll
placed onto cell opening. 4. TOP CAP WELDING
Top cap is laser welded onto
cathode tab.
5. HI-POT INSPECTION
Internal short check
6. ELECTROLYTE

INJECTION + SEALED

Electrolyte is injected into the vacuumed
can. The can is pressurized to accelerate
electrolyte absorption and then crimped,
final height sizing.

7. PHYSICAL INSPECTION

Through CT and/or X-Ray, the battery cell is
analyzed to detect potential defects.

10-20%

1-5%

8. DEGASSING/
PRE-CHARGE

Optional process to remove gas

of total manufacturing
cost

scrap rate

There is no tab welding step. Instead, there are folded
(notched) aluminum or copper ends.
SPEED: 30-60 parts/min (depending on jelly roll size)

VOLTA
FOUNDATION

VFE

Challenges
anode, cathode, separator
alignment; tabing, taping,

cutting accuracy; tab welding
quality (can introduce safety
issues)

Note on tabless cells

Challenges
weld spatter; weld quality

Challenges
electrolyte absorption due to
density; pooling of
electrolyte; scratching and
contamination (during
crimping)

Challenges
exhaust gas treatment (for
open pre-charge);
avoiding residual gas during
sealing and folding steps
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https://www.bcg.com/publications/2018/future-battery-production-electric-vehicles
https://www.pem.rwth-aachen.de/global/show_document.asp?id=aaaaaaaaabdqbtk
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Manufacturing Process Map - 2. Cell Assembly - Prismatic

Z-STACKING

WOUND PRISMATIC
Wind the slitted cathode, anode, and

separator together by controlling speed,
tension, etc. to create one or more jelly rolls.

Stacking the cathode, anode, and two
separator rolls. Welding the aluminum and
copper tabs onto the cathode and anode
respectively.

SPEED: 5-15 parts/min

Challenges
anode, cathode,
separator alignment

HOT PRESS

The hot press machine works on the
principle of heat and pressure application to
achieve a strong and reliable bond between
battery components.

SPEED (DWELL TIME): >10 seconds/unit

Challenges
throughput

of total manufacturing  scrap rate
cost

CAP TO CAN WELDING —

The can to cap spot welding by laser
source and followed by complete laser
welding of the cap to can

Challenges
cap to can alignment,
missed laser welding spot;
pinholes (leak)

*Graphics courtesy of LG Energy Solution. Reproduced with permission.
Source: CATL, RWTH PEM, internal expertise

SPEED: (consumer electronics) 30
parts/min; (EV) 10 parts/min

PRE WELDING &
TRIMMING

The cathode and anode tab are
aligned and U/S welded
SPEED: 18-20 parts/min

ELECTROLYTE
INJECTION

Electrolyte is injected into the
vacuumed can. The can is pressurized
to accelerate electrolyte absorption
and then sealed

PRE CHARGE &
FORMATION

After the filling pre charge is performed
and cell is kept for RT aging and followed
by formation & grading process.

Note Large cells require open formation
and second fill step

VOLTA
\/ I: FOUNDATION

Challenges
uneven stress, burr issues,
and powder loss; coating
cracking

Challenges
anode, and cathode tab
alignment

Challenges
electrolyte absorption
due to density; pooling

of electrolyte

Challenges
throughput
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Manufacturing Process Map - 3. Formation

Challenges FORMATION

slow throughput due to long time
required; fire (most factory fires occur
here)

Electrochemical activation.
SEl is formed on the anode

AGING

Battery is stored at a consistent
temperature and humidity to allow for
corrosion mechanisms from potential

contamination

5-25

30-50%
days
of total time scrap rate
manufacturing cost
CHARGING,
DISCHARGING/
CAPACITY CHECK
DEGASSING
Pouch & prismatic only.
Challenges Gases formed during aging are cut off QUALITY
residual gas inside the cell; seal quality; inside of a vacuum chamber (sacrificial gas
throughput (a lot of additional CAPEX bag). CONTROL
due to dry room requirement) Typically in pouch, this is the final step. In End of line check -
capacity, resistance,

some large cells, a secondary fill and

subsequent charge is performed. voltage, etc., + cosmetic

*Graphics courtesy of LG Energy Solution. Reproduced with permission.

Source: LG Eneray, BCG, RWTH PEM, internal expertise

VOLTA
VF FOUNDATION

Challenges
process time/throughput;
factory footprint; quality escapes

Challenges
throughput; footprint

Challenges
cosmetic & variation in capacity;
yield
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Manufacturing Process Map - 4. Pack Assembly

Challenges
surface cleaning;
cell-to-current collector bond
quality; cell matching

CONNECTING
BATTERY CELLS

Battery cells are placed into the
module arrangement and
connected to current collectors
after surface cleaning

MODULARIZATION

The cells are attached to the
module case, before or after

VOLTA
\/ I: FOUNDATION

Challenges
ensuring cable flexibility;
avoiding cell damage during

/u connection to current collectors e lg
Challenges & 4

damage due to placement PACK ASSEMBLY 5

(primarily pouch); large .
machinery required due to The modules are put m the pattery
module mass & dimensions; pack and connected, including
avoiding cell damage during voltage sense and thermal

assembly; safety at high connections

voltages
APPLYING BMS CHALLENGES
Design Challenges A Battery Management System difficult & time consuming to

is applied to battery pack;
modules typically interface with
the pack BMS

test in a high-throughput
environment

i. Ensuring low resistance connections between modules and other
connections to prevent fire

ii. Maintaining creepage and clearance distances for high voltage elements
iii. Preventing arcing due to contact with metallic objects during assembly

FINAL INTEGRATION

The battery packs are then used in Electrical Vehicle (EV) and Battery
Energy Storage System (BESS)

FINAL TEST

A series of electrical tests are performed to ensure the highest
quality, including verification of cell connections, isolation, and
BMS function

*Graphics courtesy of LG Energy Solution. Reproduced with permission.

Source: LG Energy, RWTH PEM, Mondragon, internal expertise BATTERY REPORT 2025 | 109
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Cell & Pack Manufacturing | Quality

Al/ML Enhanced Production & Quality Control

Incoming quality control and
in-line characterization with
chemical analysis tools,
microscopes, imaging tools, etc.

ThermoFisher [[> PDF/SOLUTIONS®

SCIENTIFIC Perkinclmer

KEYENCE (/T*Q
B8 SirenOpt METTLER TOLEDO

Hitachi High'lech
SCéNTECHe in-core

I TESCAN

In-line manufacturing quality
control tools that monitor and
regulate equipment while tracking
machine parameters to ensure
consistent production standards.

SIEMENS Honeywell

@ feikmstton Scheider
PDF/SOLUTIONS™  |gnition.

SICK A

Sensor Intelligence.

Q Palantir

VOLTA
\/ F FOUNDATION

Global leaders like LG, SK On, Samsung SDI, and

Panasonic Energy are developing in-house models to manage production variability, improve yield, and reduce costs, with similar initiatives growing
across Europe and North America. Established quality control providers are adding Al capabilities, while Al-native companies are emerging to
harnessing factory data to turn it into actionable insights.

Al-native analytics that bridge data silos across the

factory to drive consistency and advanced QC

L Aris Machina SMART
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Data driven quality control from
formation data to analyse defects
from charge and discharge signals

AIMACCURE

Capgemini® A

VOLTAIQ

Cylindrical Battery
Winding - components are
wound into a jelly roll
Electrolyte is injected

Physical Inspection
CT and/or X-Ray
Formation

Batteries are charged and

~' 1 discharged
¥

Pouch Battery
Components are

laminated & stacked
Electrolyte is injected

o Aging
’ % Electrochemical
<
|

performance is monitored

End-of-line testing and gradin? equipment to
it

analyze performance and qua
KEYSIGHT

TECHNOLOGIES

y based on test data.

NOVONI> &=

HIOKI @ SAFZON

Electrical
Inspection

ACIR and/or voltage
decay

End-of-line cell build inspection
using techniques such as CT
scanning, ultrasound, X-ray, and
optical scanning to ensure structural
integrity and quality compliance.
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https://www.youtube.com/watch?v=-SeTnrbvklA
https://news.samsungsdi.com/global/articleView?seq=261
https://news.samsungsdi.com/global/articleView?seq=262
https://www.koreaherald.com/article/10436487
https://news.lgensol.com/company-news/supplementary-stories/3134/
https://inside.lgensol.com/en/2023/06/what-lg-energy-solutions-ai-experts-do/
https://www.arbin.com/
https://www.neware.net/
https://www.hioki.com/
https://www.keysight.com/
https://www.novonixgroup.com/
https://www.sick.com/
https://www.siemens.com/
https://www.honeywell.com/
https://www.rockwellautomation.com/
https://www.mitsubishielectric.com/en/
https://inductiveautomation.com/
https://www.se.com/
https://www.palantir.com/
https://www.thermofisher.com/
https://www.perkinelmer.com/
https://www.keyence.com/
https://www.zeiss.com/corporate/us/home.html
https://www.sirenopt.com/
https://www.tescan.com/
https://www.mt.com/
https://www.pdf.com/battery
https://www.pdf.com/
https://www.accure.ai/
https://www.capgemini.com/
https://micantis.io/
https://www.voltaiq.com/
https://www.tainstruments.com/
https://scantech.com/
https://www.incore-systemes.com/battery-li-ion/
https://www.hitachi-hightech.com/global/en/
https://safion.de/en/
https://acceliontech.com/
https://arismachina.com/
https://smartbatteryanalytics.com/
https://glimp.se/
https://www.lumafield.com/
https://www.liminalinsights.com/
https://exacom.tech/
https://www.excillum.com/
https://www.isravision.com/
https://www.bakerhughes.com/waygate-technologies
https://www.nikon.com/
https://www.unitxlabs.com/
https://www.volumegraphics.com/
https://www.sention.io/solutions/
https://www.titanaes.com/
https://vcbattery.com/
https://www.pdf.com/battery
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CT Scanning - From R&D Tool to Production Quality Control
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Scope: Industry-wide view of industrial X-ray CT for battery inspection. Capabilities vary by cell format and system design.

What CT does
Computed tomography (CT) uses

. Practical
performance depends on the full imaging chain (X-ray source, detector,
geometry, and reconstruction).

Strengths (typical)

Internal 3D visibility (geometry, alignment, placement)

Can detect hidden internal issues not visible from the outside

Enables quantitative 3D measurement and localization

Beyond pass/fail process feedback (geometry trends, defect

KPIs and CpK into change control)

° Useful for failure analysis and targeted production sampling,
especially during ramps and change control

Constraints (in production)
° Typically higher cost and shielding footprint than 2D methods
° Integration complexity (handling, safety, uptime in production)
° Throughput and achievable resolution vary widely and depend
on system design and X-ray output
° Not always the best fit for very large assemblies where other
methods suffice

From R&D to production
CT is increasingly evaluated for use beyond R&D, including
production sampling and selected inline quality control
applications.

° Recent advances: Higher-throughput industrial CT
systems for battery cells combine faster full-cell scans,
automated handling, and automated accept/reject (or
severity scoring), making CT more practical for
sampling plans and selected high-risk steps in
production.

° Evidence from larger datasets Published studies and
teardowns with larger sample sizes report internal
defect modes and build variations that may not be
detectable with external-only inspection, supporting
CT as a complement in targeted quality control.
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https://glimp.se/blog/superscanner-value-unlock
https://www.youtube.com/watch?v=XHHPU7TIovE
https://www.youtube.com/watch?v=XHHPU7TIovE
https://www.lumafield.com/battery-report
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Material Suppliers - Market Share Breakdown - 2025 Data

Cathode

17.6%

Source: Tim Wicke, Fraunhofer IS|

Hunan Yuneng (LFP)
Dynanonic (NCM)
LOPAL

Hubei Wanrun

BYD

Ronbay

ECOPRO

Xiamen Tungsten

Pulead Tech

Anda
Other

Zichen
BTR New Energy
Kaijin

XFH

Shinzoom
Shanshan Group
Posco

Resonac

Mitsubishi Chemical
Nippon Carbon
Other

/4

Tinci

Shenzhen Capchem
Guotai-Huarong
BYD Cell

MU lonic Solutions
Enchem

Central Glass
Dongguan Shanshan
Soulbrain
Dongwha Etec
Other

Electrolyte Separator

Separator
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SEMCorp/JGP
Shenzhen Senior
Chinaly New Material
Mingzhu
SKIET
Asahi
W-Scope
® Toray
Celgard
® Ube Maxell
Other

ACTIVE MATERIALS
MARKET SHARE

in
the active materials market. The
cathode industry  is
than others, with many
small players.

production skews even
cell market share
due to loading considerations.
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https://www.isi.fraunhofer.de/en/competence-center/neue-technologien/geschaeftsfelder/industrielle-technologien/batterieforschung.html
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List of Equipment Manufacturers - USA *US Subsidiary - Manufacturing Within USA
[ [GiifR] banywehmlller WIRTZ «\n-nq._u_-.__.. c()es]a ({3 * E%"@ pec
e e et e e
Mixing
Coating v v v v
Calendaring v v v v
Slitting v v v v
Stack v v v v v v v v v
Wind v v v v
Packaging v v v v v v v v v v v
Filling v v v v v v v v
Formation v v v v
Degassing v v v
Aging v v v v
Test / Grade v v v v v

Source: Nol-Tec Systems, Ross, CPEG, Delta ModTech, DURR, barryWehmiller, Wirtz Manufacturing, Koops, GROB, Convergix, Coesia, Comau, Digatron Systems, PEC Corp - Non exhaustive list BATTERY REPORT 2025 | 113



https://www.nol-tec.com/battery-manufacturing/
https://www.mixers.com/products/%20https://www.cpeg.com/industries-served/lithium-battery-processing/%20https://www.dec-group.net/batteries-manufacturing%20https://coperion.com/en/industries/batteries%20https://www.ikaprocess.com/en/Industry/Battery-cells-cip-10-2.html
https://cpeg.com/industries-served/lithium-battery-processing/
https://www.deltamodtech.com/complete-battery-manufacturing-process/
https://www.durr.com/en/products/electromobility-battery/energy-storage
https://www.barrywehmiller.com/business#tissue
https://www.wirtzusa.com/%20https://www.durr.com/en/products/electromobility-battery/energy-storage%20https://www.barrywehmiller.com/business#tissue%20https://www.deltamodtech.com/complete-battery-manufacturing-process/
https://koops.com/industries/battery-and-energy/
https://www.grobgroup.com/en/products/product-range/electromobility/batteries/
https://convergixautomation.com/industries-we-serve/
https://www.coesia.com/en/exhibitions/visit-coesia-at-the-battery-show-north-america-
https://www.comau.com/en/our-offer/systems/battery-manufacturing-and-assembly/
https://www.digatronsystems.com/
https://www.peccorp.com/
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List of Equipment Manufacturers - Europe

Matthews

*<| Engineering

Gercr  NETZSCH LS rjagenberg [GiiRg] mang A e—

) SAUERESSIG

VFE
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ANDRITL

SCHULER 7
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Mixing
Coating v v v

Calendaring v v v

Slitting v v v

Stack v v v v v

Wind v v
Packaging v v v v v v

Filling v v v
Formation
Degassing

Aging

Test / Grade

Source: Eirich, NETZSCH, Mathews International, Jagenberg, Dirr, Korber, Kérber, IMA, GROB, Mpac, Mihlbauer, Coesia, Comau, Andritz Group,, Digatron - Non exhaustive list
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https://www.eirich.de/de/
https://www.netzsch.com/de
https://matthews-engineering.com/industries/battery/
https://www.jagenberg.com/de/
https://www.durr-group.com/de
https://www.koerber.com/de
https://www.koerber.com/de
https://ima.it/en/
https://www.grobgroup.com/
https://mpac-group.com/
https://www.muehlbauer.de/
https://www.coesia.com/en
https://www.comau.com/de/
https://www.andritz.com/group-en/industries
https://www.digatron.com/de-de/
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List of Equipment Manufacturers - China

AutoRICH ~ ONGOAL ~ MESNAC QKB g EouE :mnmrn La’|n KATOP  Hymssn BOZHON CHR
I e A
Mixing
Coating v v v v v v v v
Calendaring v v v v v v v v v
Slitting v v v v v v v v v
Stack v v v v v
Wind v v v v v
Packaging v v v v v v
Filling v v v v v v
Formation v v v v v
Degassing v v v v
Aging v v v v
Test / Grade v v v v v

Source: AutoRich, Ongoal Technology, Mesnac, GMK, Shangshui, Yinghe Technology, Lyric, LEAD, KATOP, Hymson, Bozhon, Hangke Tech, HYNN - Non exhaustive list BATTERY REPORT 2025 | 115



https://www.rich-sys.com/en/about.html
https://en.ongoaltech.com/
https://en.mesnac.com/strategic-emerging.html
https://www.chinagmk.com/product
https://www.ss-smartech.com/en/products
http://en.yhwins.com/
https://en.lyric-robot.com/
https://www.leadintelligent.com/en/
https://www.katopauto.com/
https://global.hymson.com/en/application-scenario-solution/power-battery/17
https://www.bozhontech.com/
http://www.chr-group.net/EN/
https://www.hynn.com.cn/en/
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List of Equipment Manufacturers - South Korea

5 @CcCIs Pnt Aopos (K=EM) (2 Hanwha @ANA (© wonik PNE GNF co.m,
O S S O S N S CE A
Mixing
Coating v v v v v v
Calendaring v v v v v v
Slitting v v v v v v
Stack v v v v v v v v
Wind v v v v v v v v v
Packaging v v v v v v v v
Filling v v v v v v v v
Formation v v v v
Degassing v v v v v v v
Aging v v v
Test / Grade v v v v

Source: TS|, CIS, KGA, PNT, mPlus, ETS, KOEM, Hanwha Momentum, Hana Technology, WonikPNE, DA Technology, MOT, SNE - Non exhaustive list BATTERY REPORT 2025 | 116


https://taesungind.co.kr/
http://www.cisro.co.kr/en/main.html
https://www.kga-i.com/en
https://www.epnt.co.kr/en/application/lithium-ion-battery/
https://mplusi.co.kr/eng/product/secondaryCell
https://mplusi.co.kr/eng/product/secondaryCell
http://www.koem.com/en/product/introduce
https://www.hanwha.com/companies/hanwha-momentum.do
https://www.hn-tech.co.kr/2022en/bbs/board.php?bo_table=0801
http://www.pnesolution.com/eng/main/
http://www.dat21.co.kr/en/products/business/index.php
http://www.motfa.com/en/m22.php?cate=1&tab=1
https://www.snf21.com/en/?c=221

[\[510500:0 0| Cell & Pack Manufacturing | Equipment VF \F/gb-ll—\'l&DATION

List of Equipment Manufacturers - Japan

“TORAY” 3% Honson corp. @Hitachi AT n....x BEADCO  gurisionm < wranorecsees Techno smort [EIISN] NS SLITTER Imleisssst ooraido 2EC7 (EIEEY 920
e e e ] e e [ 2 e
Mixing
Coating v v v v
Calendaring v v
Slitting v v v v
Stack v v v v v
Wind v
Packaging v v v v v
Filling v v v
Formation v v
Degassing v
Aging v v
Test / Grade

*Lab scale only
Source: Logos linked - Non exhaustive list BATTERY REPORT 2025 | 117


http://www.hohsen.co.jp/en/products/category.php?bg_id=2
https://www.hitachi-power-solutions.com/en/product/equipment/production-line-solution/core/roll-press/index.html
https://www.nagano-automation.co.jp/en/battery-production/
https://www.primix.jp/en/products-field/battery/
https://readco.com/industries/battery-energy/
https://www.toyohi.co.jp/en/case/battery
https://www.hirano-tec.co.jp/en/products/
https://www.hakusan.co.jp/english/products/slitter/da_mdl.html
https://www.ns-slitter.co.jp/en/about
https://www.hi-mecha.co.jp/en/business/products/liion/
https://www.kaido.co.jp/en/home-en/
https://www.toray-eng.com/
https://www.softenergy-controls.co.jp/wp/wp-content/themes/softenergy_WP/library/images/inner/company_en.pdf
https://factem.co.jp/
https://www.kyotoss.co.jp/english/
https://www.technosmart.co.jp/en/
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Rising EV Adoption Makes Battery Manufacturing Emissions a Critical Challenge

As battery production scales alongside EV adoption, emissions from cell manufacturing are an increasingly important consideration.

Transport accounts for driving rapid electrification of vehicles

Global EV stock is projected to reach Battery demand for EVs alone is estimated at
, increasing demand
for battery cells.

. . . o o .
Electric vehicle stock by mode in the Stated Policies Global Li-ion battery cell demand, GW/h, Base case
vy
Scenario, 2024-2030 )
By region By sector
Twolthree-wheelers Other vehicles ~4,700 ~4,700
=
9
=
5 250
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10 L M China storage
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—
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Source: Oregan Group, UNDP, McKinsey 1, McKinsey 2, MDPI|

Batteries account for up to

Batteries account for up to 60 percent of embedded greenhouse-gas
emissions in electric-vehicle production.

Typical upstream battery-electric-vehicle emissions,' %
Electric vehicle ICE® vehicle
M Battery
M Steel
Aluminum
2D M Plastics and rubber
Other?

40-60

20-26 16-20

jon to the OEM, including logstics.
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https://www.mdpi.com/2313-0105/10/2/64
https://www.mckinsey.com/industries/automotive-and-assembly/our-insights/the-race-to-decarbonize-electric-vehicle-batteries
https://www.mckinsey.com/industries/automotive-and-assembly/our-insights/battery-2030-resilient-sustainable-and-circular
https://theoregongroup.com/commodities/cobalt/global-electric-vehicle-fleet-to-quadruple-by-2030/
https://www.mckinsey.com/industries/automotive-and-assembly/our-insights/the-race-to-decarbonize-electric-vehicle-batteries
https://www.mckinsey.com/industries/automotive-and-assembly/our-insights/battery-2030-resilient-sustainable-and-circular
https://theoregongroup.com/commodities/cobalt/global-electric-vehicle-fleet-to-quadruple-by-2030/
https://www.undp.org/sites/g/files/zskgke326/files/2025-01/analysis-of-ev-battery-end-of-life.pdf
https://www.mckinsey.com/industries/automotive-and-assembly/our-insights/the-race-to-decarbonize-electric-vehicle-batteries
https://www.mckinsey.com/industries/automotive-and-assembly/our-insights/battery-2030-resilient-sustainable-and-circular
https://www.mdpi.com/2313-0105/10/2/64
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Key Drivers of Battery Manufacturing Emissions
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Battery production emissions arise from multiple stages of the value chain, with contributions varying significantly by materials,
processes, energy sources, and geography.

Raw-Material
Extraction and
Refining

Energy-
Intensive Material
Manufacturing

Cell Manufacturing
Processes

Carbon Intensity of
Electricity

Geography and
Value-Chain
Configuration

Source: McKinsey 1

Mining and refining of lithium, nickel, cobalt, manganese, and graphite are
energy-intensive and generate significant GHG emissions. Emissions vary
widely by ore type, location, and processing technology.

Cathode and anode active-material production involves prolonged
high-temperature processing, making these steps among the most
energy-intensive in the battery value chain.

Cell manufacturing adds emissions through thermal and drying processes,
particularly electrode drying and other heat-based operations.

The emissions footprint depends strongly on whether production is
powered by renewable electricity or fossil-fuel-based grids. Electricity
source is a primary driver of variability in emissions per kWh.

Battery production is concentrated in regions with differing grid carbon
intensities, leading to large regional differences. Battery chemistry, supplier
choices, and transportation routes further influence embedded emissions.

Emissions in the battery value chain are primarily driven by production location
and sources of raw materials and energy.

$o £y

1. Mining and 2. Active-material 3. Other 4. Cell production
refining production components and Emissions from
Highly individual for Emissions from high logistics energy used in the

battery manufacturing
process

energy usage in
chemical processes

Emissions from
energy and reagents
for manufacturing and
from burning fossil
fuels in transport

each material;
emissions from energy
and from use of
chemicals

Emission intensities, kg CO.e/kWh'

Upstream Downstream

t es in individual
s, and energy. Marke

ies were estimate
2 no information on the s

based on nickel-ric s.
d Emissions, and Energy use in Technologies (GREET); MineSpans by McKinsey; McKinsey Battery Insights

McKinsey & Company

BATTERY REPORT 2025 | 119


https://www.mckinsey.com/industries/automotive-and-assembly/our-insights/the-race-to-decarbonize-electric-vehicle-batteries
https://www.mckinsey.com/industries/automotive-and-assembly/our-insights/the-race-to-decarbonize-electric-vehicle-batteries
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Decarbonization Levers in Battery Manufacturing

Significant emissions reductions are achievable by 2030 through a combination of clean electricity, low-carbon materials, and
manufacturing process improvements.

Electricity Supply

(Cross-Cutting)

Raw-Material
Extraction &
Refining

Active-Material
Manufacturing
(Cathode &
Anode)

Cell
Manufacturing

Policy & Market
Frameworks

Source: McKinsey 1

High electricity demand across mining,
materials processing, and
manufacturing, often supplied by
fossil-fuel-based grids

Energy-intensive mining and refining of
lithium, nickel, cobalt, and other
materials; emissions vary widely by
location and processing technology

Prolonged high-temperature
processing during precipitation, drying,
and thermal treatment; heavy reliance
on electricity and boilers

Medium-temperature electrode drying
(=50-160 °C), typically using natural
gas; additional thermal steps

Cost and competitiveness barriers to
low-carbon production

Switch to renewable electricity; deploy high-quality, 24/7
matched green power purchase agreements (PPAs) across
the value chain

Source materials from producers using electrified mining
equipment, renewable electricity, and lower-emission
refining technologies

Power production with low-carbon electricity; ensure
stable, continuous clean power supply to support
energy-intensive thermal processes

Adopt dry-coating processes; replace PVDF binders with
water-based alternatives (

Electrify electrode drying; supply fully electrified lines with
continuous low-carbon electricity

Regulatory mechanisms and incentives (e.g., EU CBAM, EU
Battery Regulation, U.S. IRA) that encourage low-carbon
production, local supply chains, and recycling

Today, battery makers’ focus should be on reducing emissions in four

key areas.

Greenhouse-gas emissions by production step, kg CO,e/kWh

X_ Share of total emissions, %

Potential 2030 Key decarbonization actions

Total
1. Mining -
%€ L
@ and refining @ I5 19 @
2. Active-
2 cive E3 ® | o
production
3. Other
éﬁ components 14 15 2-4 20

and logistics

4. Cell
-1 manufacturing

fota! _ o

may not sum to 1C
se gases, F

o @

. 12-24

B

/%, because of rounding

* Increased share of recycled raw materials

« Electrification of equipment plus
low-emission electricity

« Carbon capture and sustainable reductants

« Low-emission electricity

« Electrification

+ New technology and/or optimized
processing

+ Low-emission electricity

* Electrification of road transport,
low-emission electricity

* Use of alternative fuels for marine and
aviation

« Low-emission electricity

« New technology (eg, electrification of
equipment, dry coating)

« Alternative energy for heating (eg,
biomass, green Ho)

ulated Emissions, and Energy use in Technologies (GREET), MineSpans by McKinsey; McKinsey Battery Insights
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https://www.mckinsey.com/industries/automotive-and-assembly/our-insights/the-race-to-decarbonize-electric-vehicle-batteries
https://www.mckinsey.com/industries/automotive-and-assembly/our-insights/the-race-to-decarbonize-electric-vehicle-batteries
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Cell Manufacturing LCA - Pathway to Lowering the Impact
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Figure 1: Emission reduction potentials along the battery value chain from raw materials to cell production and Figure 6: Product carbon footprint of NMC811 and LFP in kgCO2e/kWh cell energy

materials recycling.

The study from P3" shows that a state of the art battery manufacturing emits approximately in regards of product (PCF). P3" shows that this
PCF can be lowered massively to 20.9 kgCO2e/kWh or -62% by using in the upstream of raw material, CAM production as well as in cell manufacturing.
Second driver is dry coating technology and material recycling.

In regards of the used CAM chemistry there is a with 15 kgCO2e/kWh versus NCM811 with 38 kgCO2e/kWh (+2,5x). But there are possible savings in PCF
by using which lower the impact for NCM811.

Source: [1] P3 consulting BATTERY REPORT 2025 | 121


https://www.p3-group.com/wp-content/uploads/2025/08/Battery_Carbon_Footprint.pdf
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Lifecycle GHG Emission Studies of Different Propulsion Systems

Figure ES1
Life-cycle GHG emissi of medi cars sold in the European 50
Union in 2025 Assumptions ICE (volume segment)
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20 40 &0 80 100 120 140 160 180 200
Use phase (1,000 km)
0

Tons CO,-equivalents
8

Life-cycle GHG emissions (g CO,e/km)

Gasoline + Diesel + Naturalgas  Hybrid EV Plug—m samry EV, BatteryEV, FuelcellEV, Fuel cell EV,
blofusls. blofusts  bloges Ay el ':’y‘:':“:',‘: oy Figure 2: Total cumulated amount of greenhouse gas (GHG) emissions, depending on total kilometers driven, for
2 7 = ICE and BEV incl. materials production and refining, Li-ion battery pack manufacturing. End-of-life included in in
THE INTERNATIONAL COUNCIL ON CLEAN TRANSPORTATION THEICCT.ORG initial emissions.

ICCT' compares the Lifecycle Emissions of several propulsion types while P32 shows how CO2 emissions increase over the vehicle use phase.
Electric cars have a bit more "CO, debt" when they leave the factory, due to the battery. In Europe they repay this debt very quickly - P32 claims within the first 30,000 - 50,000 km
regarding the used energy mix. After that, every additional km is much kinder to the climate than with a gasoline, diesel, or even hybrid car. All serious recent studies agree:

For the European market in 2025+, battery electric cars are by far the best choice when it comes to lifetime greenhouse gas emissions and the advantage keeps growing as electricity gets cleaner.
Hybrids and plug-in hybrids are only a small improvement over conventional cars, not a real solution for deep CO, reductions.

Source: [1] ICCT, [2] P3 Group BATTERY REPORT 2025 | 122
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Dry Electrode Technology - Advancing, Yet Not Production-Ready at Scale

forms battery electrodes by coating and calendering a powder-binder mixture-typically PTFE-based-directly onto the current collector without the use
of solvents, eliminating the need for energy-intensive oven-drying steps. The primary advantages are the potential for
,and by avoiding solvent handling, recovery, and drying processes.

Historically, the approach proved significantly more than conventional wet-coating methods. Achieving consistent powder dispersion, uniform film thickness,
strong adhesion and cohesion, and effective defect control required new equipment architectures and process controls that did not yet exist at industrial scale. Early development
programs - including Tesla's initial 4680 battery ramp with dry coated anodes- encountered substantial manufacturing challenges, with Elon Musk noting that dry-electrode
processing (particularly for cathodes) was "way _harder” than anticipated. However, the industry has since made meaningful progress. By the 2024, improvements in mixing,
powder handling, calendering, and inline quality control began enabling more stable, high-throughput manufacturing. Dry coated cathodes have yet to be produced at high volume.

Wet method Dry method
Dry Electrode Technology Advantages: Dry Electrode Coating Process
e Eliminates , solvent recovery of %

systems, and long drying ovens -

Fibrilized binder

Coating active materials Remaining active surface

Powder Dry Compacting Lamination Drying & Calendering Coated Electrode High binder contents. Low binder contents
reduces CapEx & OpEx. Mixing it — s i

e Reduced due to /)/ Yz
shorter process flow. . *g’ "@

e Enables (higher areal 4 Q —
Ioading) with maintained mechanical A((i:lgil:;ﬁ;ials Roll Press Bond to Foil Heat & Press Coated Electrode f:r\?n:m::m::\o..
integrity. ’

grty Solvent-Free Process
Dry Electrode Technology Challenges: ° Active material @) Electronic conductive agent f lonic pathway

e Achieving across different materials. €2 tiw  © woccmammeon | coroncsmmer

e Controlling without slurry-based homogenization.

e Equipment availability: limited commercial-scale dry-coating lines proven at >GWh scale. A T T O

o Sgnsl?tivity to y y 9 and P Binder fibrillation is the key enabler of dry electrode

e Electrochemical performance variability vs. optimized wet-process electrodes. processing, forming a nanofiber network that

mechanically binds particles without solvent and
enables strong, flexible, high-loading electrodes.
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Key Events: Dry Electrode Technology

T uecAP

DURR|] saxuo

Tesla recently marked a major 4680
milestone “100-millionth cell” and noted it is
continuing to advance dry-cathode
manufacturing lines.

Durr Systems AG and LiCAP Technologies
announced plans for an innovative pilot line
for dry coating electrode foils at Cellforce in
Germany.

Sakuu has announced that its platform
supports dry-processed electrodes for both
LFP and NMC, enabling solvent-free
printing/coating of cathodes

dragonfly® ADDIONICS

ENERGY

M

AM BATTERIES

Dragonfly Energy was named "Battery
Technology Company of the Year” by the
CleanTech Breakthrough Awards

LiCAP Technologies announced a Letter of
Intent with SK On to explore collaboration on
advancing dry-electrode manufacturing.

AM Batteries revealed DBE-2.0 process
enables roll to roll dry electrode processing

Addionics Ltd is combining their 3D current
collectors with dry coating.

Despite meaningful progress, cathode dry coating has yet to be
commercialized at meaningful volumes. Significant challenges in
scalability, consistency, and equipment readiness mean it is not
‘solved’ or production-ready at GWh levels.

Source: Company announcements

171k
LICAP

International Battery Company partners
with Sakuu to deploy Kavian, Sakuu's
next-generation dry-process battery
manufacturing technology.

Ll:ﬂn

Matthews
Engineering

LiCAP Technologies producing its first roll of
free-standing cathode film (>500 m) using its
ADE process.

LEAD (LEAD Intelligent)

launched/announced an industrial “dry
mixing + dry coating” system (solvent-free,
no drying ovens), positioning it for mass
production.

Matthews Engineering (parent co. of
Saueressig) signed an agreement with
Heynck to secure sole access to critical tech
for the Company’s dry battery electrode,
multi-roll calendering equipment.

VOLTA
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OLA
»\\ [DURR

Anaphite raised a total of £1.4m in
combined equity & grant funding to develop
LFP and graphite dry coating technology.

AM Batteries showcased their DBE-2.0
process proprietary dry electrode
manufacturing process at a “Demo Day"

OLA Electric has begun mass production of
NMC-based 4680 lithium-ion cells
manufactured using dry cathode and dry
anode electrode processes in their
gigafactory, followed by successful
integration into electric scooters and their
commercial sale.

Durr Systems AG and GROB Werkzeugbau

GmbH revealed a “concept factory” for
battery cell production.
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https://www.teslarati.com/tesla-milestone-4680-battery-cell/#:~:text=News-,Tesla%20celebrates%20key%20milestone%20for%204680%20battery%20cell%20production%20cost,all%2Dhands%20meeting%20below%20that
https://www.durr-group.com/en/media/news/news-detail/view/duerr-plans-pilot-line-for-dry-coating-of-electrodes-together-with-cellforce-and-licap-92047
http://chargedevs.com/newswire/sakuu-taking-commercial-orders-for-its-dry-process-battery-manufacturing-platform/
http://dragonflyenergy.com/dragonfly-energy-wins-the-2025-battery-technology-company-of-the-year-cleantech-breakthrough-award/
http://www.newswire.com/news/licap-technologies-and-sk-on-seek-collaboration-on-advanced-dry-22553960
https://www.batterytechonline.com/design-manufacturing/-a-turnkey-solution-how-am-batteries-cuts-electrode-manufacturing-costs-by-60-
http://addionics.com/blog/how-3d-current-collectors-can-accelerate-adoption-of-dry-coating/
https://www.linkedin.com/pulse/anaphite-raises-14million-through-innovate-uk-investor-cohie/?trackingId=6LGjTYk2RLyeaKqTkhkoeA%3D%3D
https://www.anzupartners.com/2025/10/28/tier-one-oems-and-cell-manufacturers-validate-ambs-powder-to-electrode-technology-at-live-production-demo/
https://www.business-standard.com/companies/news/ola-electric-denies-south-korea-tech-leak-allegations-125110900630_1.html
https://www.grobgroup.com/en/news-media/newsroom/presstexts/article/duerr-grob-and-manz-present-concept-factory-for-battery-production-at-the-battery-show-europe/
https://finance.yahoo.com/news/international-battery-company-partners-sakuu-130000028.html
https://www.electrive.com/2025/08/05/licap-launches-300-mwh-dry-electrode-line-in-california/
https://www.pressebox.com/pressrelease/lead-intelligent-equipment/lead-launches-high-speed-dry-coating-line/boxid/1256314
https://matthews-engineering.com/insights/press-releases/technology-for-dry-battery-electrode-production/
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Architecture, Process, & Performance. A Comparative Framework - Prismatic Wound, Z-Stacked [1 OF 2]

Wound cells are constructed by feeding a continuous web of anode, cathode & 2
separator layers into a rotating mandrel under tension and singulated at the end
of each cell jelly roll production. Winding is typically a cheaper manufacturing
approach with faster equipment, fewer operators, less cutting tool maintenance,
etc.

Sizing & Stacked cells offer high flexibility in X-Y dimensions compared to
Aspect Ratio Wound, but are limited in Z thickness (/JR) due to alignment risks as
Stacked cells are assembled using singulated anode and cathode sheets woven layer countincreases
into a Z shaped oscillating separator web, followed by a heat pressing operation
to maintain the |ayer alignment_ Component Electrode Foil Thickness: Since wound cells are assembled under
Selection web tension to maintain AC overhang, foils need to be thicker
compared to stacked cells to prevent web breaking.
Separator: Stacked cells require laminatable separators to maintain
Anode electrode alignment during assembly and early cell life. Laminated
separator increases complexity in electrolyte migration within the cell.
Separator Anode
c % 4 Performance Wound cells do not completely fill the available volume in prismatic
athode 7 3 . K
l, cells and result in lower energy density.
' Wound cells have a lower tabs to layers ratio due to tab alignment
Separator 42_ challenges in winding resulting in higher impedance and increased
N A Separator DCFC time.
Applications like with high power & high energy Safety“& WouAnd structure of the eIectArode causes comp}ressive( and tensile )
requirements would benefit from Stacking architectures and are typically paired with high Ni / Co DUrablity loading on the glectrode during CVC'”?g expansion. This can result in
chemistries. Applications like with would benefit from the cost accelerated aging of the cell froAm vyrmkle formatlon and make these
and scalability advantages of winding, especially with large ESS's multiple paddle-wound jelly rolls 99”3 prone to core collap;e durlng 'mp"%Ct loading arqgnd the corners
connected in parallel. This can allow winding to maintain market share even as stacking catches if they lack adequatg design considerations. Anode silicon content
up. can affect the swelling rate and stresses.

Source: sciencedirect, medium, xiaoweitop, fobmachine BATTERY REPORT 2025 | 125
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Architecture, Process, and Performance. A Comparative
Framework - Prismatic Wound, Z-Stacked Cont. [2 OF 2]

CELL PROCESS & COMMERCIAL IMPLICATIONS

W ELG

CapEx Winding process is twice as fast as stacking. This decreases
H t both the equipment purchase cost and the factory floor space &
l conveyance. This combined with the complexity & size of the
stacking equipment, net CapEx could be 3-4x more for stacking

I'eal. compared to winding.

Component Lamination separators have a PVDF coating to help with layer
The future of energy depends on batteries Read more about Cost adhesion and increases the cost_ of the sepa»ra)tor by 2x. This is
often overlooked when cell architecture decisions.
and batteries depend on innovation. With the battery revolution
Capgemini's complete lifecycle support, you Op Ex Complexity of the stacking process increases failure modes and
can produce faster, scale smarter, and lead the o results in lower yields, higher downtime. Increased equipment
i count also results in need for higher number of skilled operators.
charge toward a cleaner, electrified future. This can be challenging in countries with limited talent pool.
X : Future Solid state cells with oxide/ceramic based brittle electrolytes can
. . Proofing be incompatible with winding. Investing in stacking technology
’ ; would future proof companies as they transition to solid state
architectures.

SPONSORED CONTENT Source: sciencedirect, medium, xiaoweitop, fobmachine BATTERY REPORT 2025 | 126
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Applications Overview

Electric mobility remains the largest
global battery market, with EV sales
growing despite economic, trade, and
policy headwinds.

Cathode chemistry and cell form factor
vary by region, driven more by
differences in policy incentives,
supply-chain localization, and
manufacturing scale rather than
technology limitations.

Public charging networks expanded
globally in 2025, led by China and
Europe, while North America grew
more slowly and unevenly.

Battery energy storage system (BESS)
deployments continue to soar with
over 100 GW added in 2025, led by
China with over 50% of this capacity,
driven by falling costs (31% YoY
decline), new markets and
storage-friendly policy.

BESS products have improved on
energy density, cycle life, and
efficiency, backed by 25-year
warranties. LFP continues to dominate
the market, but many new contenders
are vying to take its place as the
leading chemistry.

New stationary storage applications
include virtual power plants, data
centers, and long-duration energy
storage (LDES).

Electric aircraft and drones are now
driving significant demand for high
specific energy cells and systems.
Cells >450 Wh/kg of specific energy
see adoption in early drone platforms.

Several major test flights of EVTOL and
other forms of electric aviation
recorded in 2025 by Joby, Beta,
Electra, Vertical, and other OEMs
signalling technical feasibility of the
platforms.

The United States sees major
first-of-a-kind Presidential directives
and executive department initiatives
(U.S. DoT) towards 'Advanced Air
Mobility' and 'Drone Dominance'.

Heavy duty trucking companies face
challenges due to technology
limitations, regulatory hurdles, and
high costs.

High growth markets including robotics
(bipedal humanoids) present
opportunity for high performance and
higher margin battery manufacturers.

LFP dominates the E-bike market and
technology trends include increased
capacity, standardization and
integration.
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Battery Deployment Overview

Mobility remains the largest deployment of energy storage in 2025, while Stationary Storage deployment accelerated with a 79% CAGR

Annual Lithium-lon Battery Demand By Application

GWh/year
1,600

1,400
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200

2017 2018 2019 2020 2021 2022 2023 2024 2025e

® Passenger EVs @ Commercial EVs Electric two/three-wheelers @ E-buses @ Stationary storage

BloombergNEF Source: Data from BloombergNEF (Distinguished Partner) - [11. For more information, visit https://about.bnef.com/contact-us. BATTERY REPORT 2025 | 129
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Global Sales of Electrified Vehicles by Region & Year
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Passenger vehicle segment continues steady electrification trend, with hybrid and range-extender vehicles growing at faster pace in 2024/25

Global Passenger EV Sales By Drivetrain

Million

25
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(4]

2017 2018 2019 2020 2021 2022

@ Battery electric ® Range-extended electric © Plug-in hybrid

BloombergNEF Source: Data from BloombergNEF (Distinguished Partner). For more information, visit https://about.bnef.com/contact-us.
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Global EV Demand & Battery Deployment Return to Growth, Led by China

GLOBAL LIGHT DUTY EV” SALES,
MILLION VEHICLES

21.6M (+22% YoY)
mBEV = PHEV

17.7M

14M

10M
11.1
97
II

2022 2023 2024 2025

+28% YoY

P~

GLOBAL LIGHT DUTY EV* BATTERY
DEPLOYMENT, GWh

1,149 (+29% YoY)

mBEV =PHEV GWh
893 191
GWh
747
GWh 158
526
GWh

2022 2023 2024 2025

Source: Data from CRU Group (Distinguished Partner), GlobalData, national industry associations. *EV includes BEV, PHEV, EREV.
Showing passenger cars and light commercial vehicles. Dec-2025 volumes are partially estimated.
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GLOBAL BEV SALES,
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Global EV Demand & Battery Deployment Return to Growth, Led by China

%2 OF NEW CARS IN CHINA ARE EVS;
EUROPE RETURNS TO GROWTH;
US STAGNATES

CHINA CONTINUES TO PROP UP
GLOBAL DEMAND

BEV sales by region EV* penetration by region, %

51%

—e=—China
=o—Europe
—o—North America

Rest of World

26%

—— 9%

9% 10%
7%
China Europe North America /

2022 m 2023 2024 2025 2021 2022 2023 2024 2025

Source: Data from CRU Group (Distinguished Partner), GlobalData, national industry associations. *EV includes BEV, PHEV, EREV.
Showing passenger cars and light commercial vehicles. Dec-2025 volumes are partially estimated.
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PURE-PLAY MANUFACTURERS
CONSOLIDATING THEIR LEAD

BEV market share, 2025

Chinese legacy

Carc

Legacy auto

I @D HYUNDAI
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BEV vs. PHEV: Pure BEVs Remain the Main EV Type but PHEVs Serving as a Transition Technology for Longer

China Q
66% 57% 62% m BEV

2023 2024 2025

N. America (=

Source: Data from CRU Group (Distinguished Partner), GlobalData, national industry associations.

Showing passenger cars and light commercial vehicles. Dec-2025 volumes are partially estimated. | EREV = extended range electric vehicle; REEV = range-extended electric vehicle

Falling battery costs encourage OEMs to launch more BEV models
Improvements in fast-charging tech for BEVs have eased anxiety
Charging infrastructure has expanded and can support growing
demand for fast-charging

BEVs benefit disproportionately from trade-in subsidy - small vehicle
segments get same subsidy as larger models but do not use PHEV
powertrains

In some cities, incentives slightly more favourable for BEVs
Intensifying competition in the BEV space: more entrants, more model
launches, and technology improvements

Broader model availability, including competitive Chinese models
Larger battery packs encouraged by regulations

OEMs in Europe and US are falling back on full hybrid and plug-in
hybrid offerings, as regulations are allowing them greater flexibility
Pullback of BEV targets by several OEMs and countries
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Globally Pure BEV Sales Are Growing Whereas PHEV and EREV/REEV Sales Are Stagnating

Rapid rise in EREVS/REEVs* in 2024 flattened in 2025. EREVs are most meaningful in large, heavy vehicles. With the broader market
moving towards affordability and smaller battery packs, EREVs serve a niche market.

BEV: Battery Electric Vehicle Global BEV, PHEV and REEV sales, million
PHEV: Plug-In Hybrid Electric Vehicle 13 - 66%
EREV: Extended Range Electric Vehicle | BEV
REEV: Range Extended Electric Vehicle (PHEV + REEV) 64%
N 1 —e=pPHEV
10 | =e= REEV 70%
9 m
8 - 72%
7 7 36% 34%
6 .
5 -
4 p
3 -
2 {68% F4%
1 432% 26%
0 ® > o =
2018 2019 2020 2021 2022 2023 2024 2025 YTD
L BENCHMARK Source: Benchmark Mineral Intelligence (Distinguished Partner). For more information, visit https://www.benchmarkminerals.com. BATTERY REPORT 2025 | 135
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PHEV & EREV Market Share Erodes in China

The predominant market for EREVs is China, although US (and to lesser extent European) OEMs plan to launch EREV models.
While PHEV and especially EREV have seen massive growth between 2023 and 2024, in 2025 the market share slightly decreased, being

replaced by growing pure BEV sales.

. . BEV: Battery Electric Vehicle
Share of PHEV+EREYV share of total NEV sales in China PHEV: Plug-In Hybrid Electric Vehicle

EREV W PHEV EREV: Extended Range Electric Vehicle

EV total 9.5 million 12.9 million 14.8 million *
PHEV 2.3-25million = 3.98 million 4.8 million *
(w/o EREV)

o 088% 2830% EREV 0.3 - 0.5 milion 117 million 1.08 million *

2023 2024 2025

BloombergNEF Source: [1] BloombergNEF (DIstinguished Partner), [2] |[EA Global EV Qutlook 2025, [3] Oxford Eneray, [4] CEIC, [5] Autovista24, *data up to November 2025 BATTERY REPORT 2025 | 136


https://about.bnef.com/insights/clean-transport/electric-vehicle-outlook/#download-report-summary
https://www.iea.org/reports/global-ev-outlook-2025/trends-in-electric-car-markets-2
https://www.oxfordenergy.org/wpcms/wp-content/uploads/2025/04/Insight-167-Rising-new-energy-vehicle-sales-in-China.pdf
https://www.ceicdata.com/en/china/automobile-sales-new-energy-vehicles/cn-automobile-sales-ytd-pc-new-energy-retail-erev
https://autovista24.autovistagroup.com/news/phev-market-slowdown-sees-new-model-high-in-china/
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Beyond China, EREVs Have Limited but Growing Sales
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Leapmotor's new C10 has become the best selling EREV/REEV with 1,933 sales in the first 9 months of 2025. Extended Range EVs remain key in
the European market as many lobby for special status in emissions standards.

44 BENCHMARK

REEV SALES OUTSIDE CHINA, 3Q YTD

0

1,000 2,000

3,000

4,000

5,000

" UK [ France M italy Il Germany [ Belgium B Spain

Source: Data from i i
2025 YTD is updated as of November 2025.

(Distinguished Partner). For more information, visit

Others
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An EV plant in Szeged
Hungary, is expected to start

production in H1 2026

A $1 billion plant in Manisa
Turkey, is expected to start
production by the end of 2026
Doubling retail footprint to
2,000 points of sale across
Europe by 2027

Tripling e-bus capacity at plant
in Komarom, Hungary, to 1,250
vehicles per year

Additional 17% anti-subsidy
tariff levied

VA

CHERY

Acquired a_former Nissan plant
in Barcelona, Spain, and is
ramping up capacity to 200k
vehicles

Chery, Omodo, Jaecoo and,
Lepas, brands expanding
rapidly across 19 countries in
Europe

Actively seeking an additional
plant in Germany or Italy
Additional 20.7% anti-subsidy
tariff levied

GEELY

Already established presence
in Europe through acquisition
of Volvo and Lotus

Co-owns Polestar with Volvo
Introduced the EX5 e-SUV in
the UK using existing plant
Partnered with Jameel Motors

to access distribution networks

in Italy
Additional 18.7% anti-subsidy
tariff levied

VOLTA
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China’s Foray into the EU Market - Transitioning from Exporters to Local Manufacturers

Increased focus on hybrids and
PHEV models not subject to
additional tariffs

Additional 35.3% anti-subsidy tariff

P

LEAPMOTOR

Partnered with Stellantis to use its
dealer network

Additional 20.7% anti-subsidy tariff
levied

Mitigate additional auto specific tariffs on top of the 10% blanket amount placed on China made BEVs imported into
the country that will also be reneqgotiated in 2026
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https://cardealermagazine.co.uk/byd-delays-opening-tariff-busting-european-factory-until-2026/317055#:~:text=BYD's%20four%2Dbillion%20Euro%20(%C2%A33.64%20billion)%20plant%20in,cars%20when%20the%20plant%20is%20fully%20on%2Dstream.
https://cardealermagazine.co.uk/byd-delays-opening-tariff-busting-european-factory-until-2026/317055#:~:text=BYD's%20four%2Dbillion%20Euro%20(%C2%A33.64%20billion)%20plant%20in,cars%20when%20the%20plant%20is%20fully%20on%2Dstream.
https://www.caixinglobal.com/2024-12-02/byds-1-billion-turkey-factory-to-start-production-by-end-of-2026-government-says-102263607.html#:~:text=BUSINESS-,BYD's%20$1%20Billion%20Turkey%20Factory%20to%20Start,End%20of%202026%2C%20Government%20Says&text=Chinese%20electric%2Dvehicle%20(EV),99.
https://www.caixinglobal.com/2024-12-02/byds-1-billion-turkey-factory-to-start-production-by-end-of-2026-government-says-102263607.html#:~:text=BUSINESS-,BYD's%20$1%20Billion%20Turkey%20Factory%20to%20Start,End%20of%202026%2C%20Government%20Says&text=Chinese%20electric%2Dvehicle%20(EV),99.
https://www.just-auto.com/news/byd-to-expand-european-retail-footprint/?cf-view
https://www.just-auto.com/news/byd-to-expand-european-retail-footprint/?cf-view
https://www.electrive.com/2025/06/30/electric-buses-for-europe-byd-triples-capacity-at-komarom-plant/
https://www.autonews.com/retail/sales/ane-china-plug-in-hybrid-tariffs-eu-evs-/
https://www.autonews.com/retail/sales/ane-china-plug-in-hybrid-tariffs-eu-evs-/
https://eletric-vehicles.com/general/china-eu-restart-ev-tariff-negotiations/
https://www.stellantis.com/en/news/press-releases/2023/october/stellantis-to-become-a-strategic-shareholder-of-leapmotor-with-1-5-billion-investment-and-bolster-leapmotor-s-global-electric-vehicle-business
https://www.catalannews.com/business/item/chinese-car-manufacturer-chery-signs-deal-to-build-electric-vehicles-in-barcelona
https://www.catalannews.com/business/item/chinese-car-manufacturer-chery-signs-deal-to-build-electric-vehicles-in-barcelona
https://www.drive.com.au/news/chery-could-soon-build-cars-in-europe-at-a-volkswagen-facility-report/
https://www.drive.com.au/news/chery-could-soon-build-cars-in-europe-at-a-volkswagen-facility-report/
https://www.geely.com/en/news/2025/geely-debuts-ex5-uk
https://www.geely.com/en/news/2025/geely-debuts-ex5-uk
https://www.automotiveworld.com/news-releases/geely-auto-strengthens-global-expansion-with-the-new-italian-distribution-agreement/#:~:text=July%204%2C%202025-,Geely%20Auto%20has%20signed%20a%20distribution%20agreement%20with%20Jameel%20Motors,sales%20and%20after%2Dsales%20services.
https://www.automotiveworld.com/news-releases/geely-auto-strengthens-global-expansion-with-the-new-italian-distribution-agreement/#:~:text=July%204%2C%202025-,Geely%20Auto%20has%20signed%20a%20distribution%20agreement%20with%20Jameel%20Motors,sales%20and%20after%2Dsales%20services.
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US EV Market Only Started to Grow When More Models Better Suited to Consumer Needs Were Introduced

EV sales flourished after 2027 as e-SUVs and
higher range vehicles were introduced, but the end
of the tax credit has slowed market momentum:

LTI S S P S ——

e Uncertainty surrounding state incentives and
OEM product planning will continue to hurt EV
sales well into 2026

e Q3 BEV sales grew «»30% YoY as consumers
took advantage of the tax credit - 69% of BEV
sales were eligible vehicles

e Q4 EV sales were down -37% YoY, but will

EV (BEV + PHEV) Sales by Quarter
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1) EV adoption only started to gain traction when EV variety and availability increased - Especially new offerings from GM (e.g. Equinox)
2) Chinese auto brands will not be entering the U.S. market given the 100% baseline tariffs placed on EVs produced in China
3) Estimated EV sales for the U.S. are only released on a quarterly basis and subject to revisions

Source: Pivot Research, Kelly Blue Book BATTERY REPORT 2025 | 139
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EV Demand: List of Factors Behind Slower EV Growth

VOLTA
VF FOUNDATION

While several global factors continue to influence EV adoption, the recent slowdown in sales growth reflects a combination of cost
pressures, policy shifts, consumer confidence, and region-specific market dynamics, not a reversal of electrification.

North America

Primary constraint: affordability + infrastructure friction

Europe
Primary constraint: cost pressure + policy fragmentation

Reduction and uncertainty in federal incentives (e.g., IRA eligibility, leasing
rules, end of the EV tax credits) and lack of availability/vehicle variety
Higher upfront prices compared to ICE vehicles and higher electricity prices

compared to gas prices in some states
Charging infrastructure gaps continue, but will narrow as non-Tesla OEMs

adopts the North American Charging System (NACS) for access to Tesla's vast
and easy supercharging network

Home charging barriers for renters and multi-family housing along with
inadequate electrical panels in older homes built before 1980.

Elevated interest rates in states/provinces without local rebates
disproportionately affect EV affordability due to their more rapid depreciation
and_higher insurance costs

Weak used-EV resale values affecting lease pricing (higher monthly

lease payments) and consumer confidence (increased total cost of
ownership and market stability)

Source: Pivot Research, company announcements

Norway remains the global leader with EVs representing 90%+ of new
car registrations and Germany's EV sales have bounced back by 35%+
after incentives were cut in December 2023

Phase-out of EV purchase incentives across major markets this year
such as France, Denmark, Finland and Italy has impacted sales.

Slower EV uptake in Southern Europe due to a lack of charging
infrastructure and government incentives compared to Northern Europe.
Limited affordable EV models from European OEMS are facing increased
competition from the Chinese automakers (BYD, XPENG, NIO, etc.)

High inflation, elevated interest rates, and higher electricity prices have
reduced consumer willingness to finance new EV purchases

Tighter CO, emissions targets coming into effect in 2025 alongside
regulatory uncertainties, particularly the ICE vehicle phase-out, are
shaping OEM strategies towards Hybrids and PHEVs as a transitional
option.
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https://turbotax.intuit.com/tax-tips/going-green/understanding-the-new-clean-vehicle-credit/L6Y0JrGND
https://www.bbc.com/worklife/article/20231108-three-big-reasons-americans-havent-rapidly-adopted-evs
https://www.nrdc.org/stories/electric-vs-gas-cars-it-cheaper-drive-ev#:~:text=Electricity%20costs%2C%20like%20gas%20prices,more%20over%20the%20same%20period.
https://www.nrdc.org/stories/electric-vs-gas-cars-it-cheaper-drive-ev#:~:text=Electricity%20costs%2C%20like%20gas%20prices,more%20over%20the%20same%20period.
https://www.consumerreports.org/cars/hybrids-evs/tesla-superchargers-open-to-other-evs-what-to-know-a9262067544/
https://www.pointelectricqca.com/do-i-need-to-upgrade-my-electrical-panel-for-an-ev-charger/#:~:text=A%20Level%202%20EV%20charger%20typically%20requires,a%20200%2Damp%20panel%20to%20accommodate%20the%20charger.
https://autos.yahoo.com/evs-lose-value-nearly-30-204600491.html
https://www.carriermanagement.com/news/2025/03/10/272733.htm
https://www.alm.com/press_release/alm-intelligence-updates-verdictsearch/?s-news-23337051-2025-12-24-market-challenges-for-used-electric-vehicles-longer-sales-and-depreciation
https://www.gridserve.com/why-norway-leads-the-world-in-ev-adoption/#:~:text=GRIDSERVE%C2%AE,and%20hold%20complete%20market%20share.
https://www.autonews.com/volkswagen/ane-germany-market-analysis-first-half-2025-0725/#:~:text=Led%20by%20VW%20Group%2C%20BEV,being%20no%20consumer%2Dfocused%20incentives.
https://www.dongfengsouth.com/2025_Electric_Vehicle_Subsidy_Policies_Across_European_Countries#:~:text=The%202025%20edition%20presents%20a,their%20charging%20is%20tax%2Dexempt.
https://www.reuters.com/sustainability/climate-energy/europes-leaders-laggards-electric-vehicle-sales-2025-12-16/#:~:text=However%2C%20EV%20adoption%20in%20southern,profitability%20in%20a%20tough%20market.
https://ecarstrade.com/blog/chinese-evs-in-the-european-market#:~:text=Key%20takeaways,Image%20source:%20Autovista24
https://ecarstrade.com/blog/chinese-evs-in-the-european-market#:~:text=Key%20takeaways,Image%20source:%20Autovista24
https://www.ceps.eu/when-it-comes-to-electric-vehicles-the-eu-is-still-trying-to-find-the-right-recipe/#:~:text=While%20numbers%20have%20picked%20up,the%20challenges%20go%20even%20deeper.
https://www.utilitydive.com/news/EY-mobility-lens-forecaster-us-fall-behind-china-global-race-evs-hybrids/761448/#:~:text=Policy%20changes%20will%20help%20boost,of%20ownership%2C%20according%20to%20EY.
https://www.utilitydive.com/news/EY-mobility-lens-forecaster-us-fall-behind-china-global-race-evs-hybrids/761448/#:~:text=Policy%20changes%20will%20help%20boost,of%20ownership%2C%20according%20to%20EY.
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EV Demand: Asia-specific Commentary
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EV sales increase in parts of Asia despite market constraints, with Chinese OEMs expanding into the fast-growing South/Southeast Asian markets

China

Primary constraint: market saturation + policy normalization

East, South, and Southeast Asia (ex-China)
Primary constraint: consumer caution + brand repositioning

. New NEV sales exceeded 50% in 2025 with a new group of automakers

(Leapmoter, Hongmeng, and Xiaomi) challenging the market

° Entering “survival test” phase of EV adoption as NEV demand normalizing

reflecting market correction, not technology rejection

° End of national EV purchase subsidies and the full purchase tax exemption
starting in 2026 - the tax rate for EVs is now 5% compared to 10% for ICE

vehicles

° Tax exemption cap for 2026-2027 has been halved to 15,000 yuan and will be

eliminated by 2028

° Early-adopter market saturation as NEV sales surpass 50% of all new vehicles
sold making affordability more important following rapid early growth
° OEM overcapacity driving intense price competition and margin pressure

causing many to export vehicles to overseas markets (i.e. BYD)

° Charging infrastructure challenges in lower-tier cities and rural regions continues
but is expected to improve with a three year action plan to establish a pationwide

network of 28 million charging facilities by 2027

Source: Pivot Research, company announcements

Represents the fastest growing EV markets globally as a mix of
incentives such as tax breaks and purchase subsidies across ASEAN
countries

Shifts in brand perception and pricing strategies influencing purchase
decisions with [ndia, Vietnam, and Thailand, accelerating rapidly

Slower sales growth in mature urban markets as South Korea and Japan
experiencing a ‘demand chasm'’

Revision of EV incentives to favour local manufacturing and Indonesia
will remove import duty exemptions starting in 2026.

Hybrids and PHEVs are gaining market share as an alternative to
address range anxiety and charging infrastructure gaps.

Continued consumer hurdles include higher upfront costs, limited
affordable offerings, limited financing options, unreliable electricity,
long-term battery durability and repair costs

Regulatory uncertainties affecting product planning as local brands look
to reduce reliance on China
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https://eu.36kr.com/en/p/3626179505468165
https://www.cnbc.com/2025/12/30/china-electric-car-2026-price-war-evs-sales-global-expansion-slowdown-price-war-2025.html#:~:text=China's%20new%20energy%20vehicle%20market,Market%20concentration%20has%20increased%20sharply.
https://carnewschina.com/2025/11/09/china-ends-full-ev-tax-exemption-in-2026-dealerships-report-year-end-sales-rush/
https://www.citynewsservice.cn/articles/china-biz-buzz/auto/electric-car-buyers-face-choices-as-china-reduces-tax-break-png9b5bm
https://cryptorank.io/news/feed/87cb6-chinas-ev-market-slows-as-price-war-deepens-and-overseas-push-accelerates
https://www.iea.org/reports/global-ev-outlook-2025/trends-in-the-electric-car-industry-3
http://en.people.cn/n3/2025/1125/c90000-20394445.html
http://en.people.cn/n3/2025/1125/c90000-20394445.html
https://ember-energy.org/latest-insights/the-ev-leapfrog-how-emerging-markets-are-driving-a-global-ev-boom/
https://koreajoongangdaily.joins.com/news/2025-04-23/business/industry/Korean-EVs-face-chasm-effect-as-sales-slow-despite-new-models-price-discounts/2288741
https://www.jato.com/resources/news-and-insights/japans-automotive-electrification-trends-2025-h1#:~:text=The%20share%20of%20internal%20combustion,%25%20year%2Dover%2Dyear.
https://tanahair.net/government-to-stop-tax-incentives-and-imports-of-electric-cars-in-2026/#:~:text=Jakarta%20%E2%80%93%20The%20growth%20trend%20of,passed%20on%20directly%20to%20consumers.
https://counterpointresearch.com/en/insights/sea-electric-vehicle-market-q2-2025
https://www.euromonitor.com/article/four-key-consumer-insights-shaping-southeast-asias-electric-vehicle-market

sl i 0 Applications | Electric Vehicles | OEM Strategy VF | £Stibation

New Alliances, Partnerships, Investments by OEMs into Battery Suppliers

OEM / Partner / Buyer Agreement type Deal / Partnership / Consolidation Type What It Means / Why It's Relevant
/\ ‘ Supply agreement SK On agreed to supply Nissan with ~100GWh of = Deduce tariff risk, reduce dependency on Chinese
NISSAN ’P’ batteries from US battery plants starting in 2028 made batteries and meet policies that support domestic
V SK on through 2033 to support EV production in manufacturing.
Mississippi.
@ Joint venture $2.5 billion joint venture to build a battery cell Strategic domestic battery sourcing for next-gen
STELLEANTIS and module factory in Indiana passenger EVs
SAMSUNG SDI
Supply agreement Long-term battery supply agreement (US/global Traditional OEMs favor strategic suppliers over spot
@ . EV programs) including recycling sourcing, reinforcing supplier consolidation around
LG Energy Solution ier-
el @ gy Tier-1battery leaders.
Technology GM and LGES announced plans to jointly OEMs are diversifying cathode chemistry, especially
i partnership develop EV batteries using new lithium with China-free supply chains, and developing
g"_] @ LG Energy Solution manganese rich (LMR) cathodes. next-gen battery tech that use cheaper materials.
Battery-tech Collaboration on cathode materials for new Upstream integration into materials for next-gen
@ & SUMITOMO METAL MINING development battery technology (all solid state batteries) technologies
TOYOTA agreement
Note: ip in December 2025.

Source: [1] Nissan + SK On [2] Stellantis + Samsung [3]Toyota + LG [4] GM + LGES [5] Toyota + Sumitomo BATTERY REPORT 2025 | 142


https://usa.nissannews.com/en-US/releases/sk-on-and-nissan-announce-battery-supply-agreement-to-support-future-ev-production-in-america?
https://news.samsungsdi.com/global/articleView?seq=24&utm
https://pressroom.toyota.com/lg-energy-solution-and-toyota-sign-long-term-battery-supply-agreement-to-power-electric-vehicles-in-the-u-s/
https://investor.gm.com/news-releases/news-release-details/gm-and-lg-energy-solution-extend-battery-technology-partnership
https://global.toyota/en/newsroom/corporate/43380876.html
https://www.google.com/url?esrc=s&q=&rct=j&sa=U&url=https://usa.nissannews.com/en-US/releases/sk-on-and-nissan-announce-battery-supply-agreement-to-support-future-ev-production-in-america&ved=2ahUKEwj0qomw7cKRAxVQx8kDHSVOBloQFnoECAgQAg&usg=AOvVaw3joQUal5iQrIW4VW0LN03d
https://discoveryalert.com.au/green-revolution-ev-battery-recycling-2025/
https://investor.gm.com/news-releases/news-release-details/gm-and-lg-energy-solution-pioneer-lmr-battery-cell-technology
https://investor.gm.com/news-releases/news-release-details/gm-and-lg-energy-solution-pioneer-lmr-battery-cell-technology
https://global.toyota/en/newsroom/corporate/43380876.html
https://global.toyota/en/newsroom/corporate/43380876.html
https://www.cbtnews.com/us-doe-trims-9-6b-loan-as-ford-sk-on-end-ev-battery-partnership/
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Changes in Full Electrification Target Timelines by Each OEM
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In 2025, the main shift in EV commitments was from date-certain, BEV-only endpoints toward hybrids/plug-in hybrids as stepping stone, implementing
more flexible phase-outs, and reduced near-term BEV ramp rates. There were also delayed launches, driven by demand softness, profitability pressure,

and policy/incentive uncertainty.

Audi
Mercedes-Benz
Volvo

Stellantis

Ford

General Motors
Honda

Toyota

Jaguar Land Rover

Hyundai Motor Group

Source: Company announcements

No new ICE launches ~2026; full ICE exit by 2033

EV-only where possible by 2030; electric platforms from 2025
100% BEV sales by 2030

100% BEV passenger cars in Europe by 2030

Aggressive BEV scale-up

End ICE light-duty sales by 2035

~30% BEV sales by 2030

~3.5M BEVs by 2030

Jaguar all-electric brand

Strong BEV growth toward 2030

Fixed 2033 phase-out removed; ICE & PHEV continue based on market
EV-only sales ambition reset; some 2025 electric platforms retained
BEV-only 2030 target dropped; hybrids retained

100% BEV-by-2030 no longer pursued

Major EV reset; cancelled models, hybrids prioritized, EREVs

Long-term goal intact; near-term EV ramp slowed

2030 EV share reduced to ~20%

EV volumes reduced/delayed; to continue strong hybrid focus

Direction impact; BEV launches delayed

Target reframed as “electrified” (incl. hybrids)
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https://www.caranddriver.com/news/a65115382/audi-ev-plans-change-gas-engines-live/
https://sharpmagazine.com/2025/10/07/mercedes-benz-electric-vehicle-strategy-2026/
https://www.reuters.com/business/autos-transportation/volvo-cars-scales-back-electric-vehicle-ambition-2024-09-04/
https://www.reuters.com/business/autos-transportation/stellantis-scrap-target-100-evs-by-2030-says-europe-chief-2025-09-08/?utm_source=chatgpt.com
https://www.bbc.com/news/articles/c0l9j65w30eo
https://markets.chroniclejournal.com/chroniclejournal/article/predictstreet-2025-10-4-general-motors-gm-navigating-the-road-ahead-in-a-transformative-automotive-landscape
https://evwire.com/p/honda-reduces-ev-plans-by-30-percent?utm_source=chatgpt.com
https://www.autoblog.com/news/toyota-hits-the-brakes-on-ev-expansion-as-battery-factory-faces-another-delay
https://www.wardsauto.com/news/jlr-delays-bev-models-and-hints-at-alternative-powertrains/778622/
https://www.wardsauto.com/news/hyundai-sets-sights-on-midsize-pickup-more-hybrids-and-domestic-production/778627/
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Western Automakers Restructure EV Strategies Towards Vertical Integration & Powertrain Flexibility

gm

Re-aligning EV strategy to include
new cathode

Paused production of EVs at Factory
Zero and stopped production of
e-vans at the CAMI plant

Retrofitting production lines at

Samsung SDI plant in Indiana to
include LFP

Suspending phase 2 of a its NMCA
battery materials plant expansion with

POSCO in Becancour, Quebec

Investing in LMR cathode production
with long-time partner LGES to start
in 2027

Source: Pivot Research, company announcements

Focusing on hybrids and in-house
production

Dissolving JV with SK ON ”BlueOval
SK” and halting Ford F-150 Lightning

Diversifying EV_powertrain mix to also
include hybrids and EREVs - 50% by
2030

Adopting the 'Universal EV Platform’
for more affordable BEV lines starting
in 2027

Partnered with Renault for vehicles
on the European market

Launched BESS business that will
have 20GWh of annual capacity by
2027

Adopting a more flexible
'multi-energy’ approach

Removed pledge to sell 100% BEVs in

Europe by 2030

Adopting EREVs for larger e-SUVs
and pickup trucks

Halted development a Chrysler
mid-size EV and the RAM 1500 REV
truck

Started production of B10 to e-SUV
through partnership with Leapmoter
in Europe

The NextStar Energy plant in
partnership with LGES will include
lines for LFP for BESS applications

Focus on cost-cutting and leveraging
MEB platform

Launching affordable EVs in the €25k
mark starting in 2026

Use LFP in lower range models and
standardize battery packs

N7,

TOYOTA

Expected to introduce 15 new EV
models by 2027

Plans in place to expand EV production
in the U.S. (NC + KY), Thailand and
Argentina
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https://gmauthority.com/blog/2025/10/gmc-hummer-ev-cadillac-escalade-iq-production-paused-for-the-remainder-of-2025/#:~:text=The%20two%20respective%20models%20of,Details%20here.&text=George%20is%20an%20automotive%20journalist,cars%2C%20Corvettes%2C%20and%20Geo.
https://gmauthority.com/blog/2025/10/gmc-hummer-ev-cadillac-escalade-iq-production-paused-for-the-remainder-of-2025/#:~:text=The%20two%20respective%20models%20of,Details%20here.&text=George%20is%20an%20automotive%20journalist,cars%2C%20Corvettes%2C%20and%20Geo.
https://electricautonomy.ca/ev-supply-chain/manufacturing/2025-10-22/gm-brightdrop-electric-van-production-cami-plant/
https://www.kedglobal.com/batteries/newsView/ked202505270006#:~:text=DETAILED%20PLANS%20FOR%20SAMSUNG%2C%20LG,for%20LFP%20chemistry%2C%20sources%20said.&text=In%20a%20longer%2Dterm%20bet,sites%20by%202028%2C%20sources%20said.
https://motorillustrated.com/gm-and-posco-suspend-phase-2-of-their-becancour-project-forcing-vales-withdrawal/165646/#:~:text=General%20Motors%20and%20POSCO%20Future,ion%20batteries%20for%20electric%20vehicles.
https://investor.gm.com/news-releases/news-release-details/gm-and-lg-energy-solution-pioneer-lmr-battery-cell-technology/#:~:text=GM%20aims%20to%20become%20the,Solution%20facility%20by%20late%202027.
https://www.batterytechonline.com/battery-manufacturing/what-the-ford-sk-on-split-means-for-the-battery-supply-chain
https://www.batterytechonline.com/battery-manufacturing/what-the-ford-sk-on-split-means-for-the-battery-supply-chain
https://www.fromtheroad.ford.com/us/en/articles/2025/ford-reinvests-trucks-hybrids-affordable-electric-vehicles
https://evchargingstations.com/chargingnews/ford-universal-ev-platform/
https://media.ford.com/content/fordmedia/feu/en/news/2025/12/09/Ford-and-Renault-Group-form-strategic-partnership.html
https://www.energy-storage.news/fords-big-strategic-pivot-into-the-fiercely-competitive-battery-storage-market/
https://www.auto123.com/en/news/stellantis-abandons-goal-100-percent-ev-2030/73187/
https://www.auto123.com/en/news/stellantis-abandons-goal-100-percent-ev-2030/73187/
https://www.motorauthority.com/news/1145516_chrysler-electric-crossover-halted#:~:text=A%20Chrysler%20electric%20midsize%20crossover,by%202024's%20Halcyon%20concept%20car.
https://www.motorauthority.com/news/1145516_chrysler-electric-crossover-halted#:~:text=A%20Chrysler%20electric%20midsize%20crossover,by%202024's%20Halcyon%20concept%20car.
https://www.freep.com/story/money/cars/chrysler/2025/09/12/ram-ev-pickup-range-extended-truck-instead/8https://www.freep.com/story/money/cars/chrysler/2025/09/12/ram-ev-pickup-range-extended-truck-instead/86120722007/
https://www.freep.com/story/money/cars/chrysler/2025/09/12/ram-ev-pickup-range-extended-truck-instead/8https://www.freep.com/story/money/cars/chrysler/2025/09/12/ram-ev-pickup-range-extended-truck-instead/86120722007/
https://www.leapmotor.net/
https://news.dealershipguy.com/p/toyota-accelerates-ev-strategy-with-15-new-models-planned-by-2027-report-2025-04-09
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Retail & Government Spending on EVs

Share of government spending has plateaued since 2023 in all regions as subsidies are reduced. In China, the fraction of support offered
to PHEVs has increased. The full impact of IRA ending in the US will be seen in 2026.

GLOBAL CONSUMER AND GOVERNMENT SPENDING ON GOVERNMENT SPENDING ON ELECTRIC CARS BY REGION AND
ELECTRIC CARS, 2017-2024 POWERTRAIN, 2019-2024
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Electrified Vehicle Ownership & Loyalty

Availability of new BEV models means customers are exploring newer options and expanding segments.

Fuel Type Loyalty Trend Fuel Type Loyalty vs. Make Loyalty: Tesla vs. Other BEVs
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° BEV loyalty overall has declined in 2025 ° Tesla owners remain committed to BEVs but are increasingly open
° As of year-to-date, only 58.7% of BEV households remained loyal to BEVs to switching brands.
when they returned to market, down from nearly 68% two years ago. ° This marks a shift toward a more mature EV customer base that
° Internal combustion engine (ICE) vehicles still lead in loyalty at approximately prioritizes features, utility, and value over Tesla brand loyalty or
84%, though they too are slowly eroding. brand familiarity.

° Hybrid loyalty is improving but remains behind both ICE and BEVs.
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Real and Perceived Barriers to EV Adoption in Rural US Regions

The responses of 1,063 rural Michigan residents, in a survey that reached 43,000, reveals consumer constraints and attitudes around EV adoption: Only 5% of
respondents would choose a BEV as their next vehicle. 70% of the respondents do not have a public DC fast charger within 5 miles of their home, and
. Used ICEVs are preferred over new, whereas new PHEVs,

EVs and HEVs are preferred over used. within their stated budget and desired vehicle class.
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Low-cost information interventions about Level 2 home charging and used/winter BEV range could ameliorate the effect of pessimistic attitudes around
range, charging at home, and affordability, while policy initiatives should focus on improving access to fast public chargers.

Source: S. Tomkins et al., Scientific Reports (2025 BATTERY REPORT 2025 | 147
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Cost of Charging Varies by Location & Has an Impact on EV Adoption

Residential charging is cheaper than public charging in all markets. Public charging is more expensive than gasoline in US and Europe.

Relative Cost Of Residential Electricity Compared To Gasoline Relative Cost Of Fast Public Charging Compared To Gasoline
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e Most EV drivers today rely heavily on home charging, which is typically 20-60% cheaper than gasoline on a per-kilometer-driven basis
and use of dedicated EV home charging tariffs can extend savings.

e But public fast-charging prices have risen sharply since 2022 in many markets in Europe and the US, pushing costs per kilometer above
gasoline and likely discouraging some consumers from switching to EVs. Relative refueling costs are likely to have a growing impact on

EV adoption over time.

BloombergNEF Source: Content & analysis provided by BloomberaNEF (Distinguished Partner). For more information, visit https://about.bnef.com/contact-us. BATTERY REPORT 2025 | 148
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Regional BEV and ICE Vehicle Prices
Chinese EVs join the global trend of EVs carrying a price premium over ICE vehicles.

Rolling weighted average of the base price of the top 15 BEVs & ICE vehicles in each region
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