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https://piedmontlithium.com/piedmont-lithium-amends-agreement-with-tesla/
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https://www.stellantis.com/en/news/press-releases/2023/january/stellantis-to-build-electric-aircraft-with-archer-and-provide-strategic-funding-for-growth
https://www.stellantis.com/en/news/press-releases/2023/january/stellantis-to-build-electric-aircraft-with-archer-and-provide-strategic-funding-for-growth
https://www.stellantis.com/en/news/press-releases/2023/january/stellantis-to-build-electric-aircraft-with-archer-and-provide-strategic-funding-for-growth
https://hondanews.com/en-US/honda-corporate/releases/release-4e58b4e0fcd795affa5685a66a1c2000-lg-energy-solution-and-honda-formally-establish-battery-production-joint-venture
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https://www.ukri.org/news/delivering-the-future-of-battery-technology/
https://www.ukri.org/news/delivering-the-future-of-battery-technology/
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https://theevreport.com/chargepoint-and-stem-partner-to-accelerate-deployment-of-ev-charging-and-battery-storage-solutions
https://theevreport.com/chargepoint-and-stem-partner-to-accelerate-deployment-of-ev-charging-and-battery-storage-solutions
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https://www.reuters.com/technology/ev-maker-lotus-tech-plans-us-ipo-via-deal-with-spac-l-catterton-sources-2023-01-31/
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https://www.redwoodmaterials.com/news/redwood-department-of-energy-loan/
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https://www.redwoodmaterials.com/news/redwood-department-of-energy-loan/
https://www.ionblox.com/seriesb1-announcement
https://www.ionblox.com/seriesb1-announcement
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https://li-cycle.com/press-releases/li-cycle-receives-conditional-commitment-for-375-million-loan-from-the-u-s-department-of-energy-atvm-program/
https://li-cycle.com/press-releases/li-cycle-receives-conditional-commitment-for-375-million-loan-from-the-u-s-department-of-energy-atvm-program/
https://www.reuters.com/markets/asia/skoreas-posco-chemical-says-wins-326-billion-order-samsung-sdi-2023-01-30/
https://www.reuters.com/markets/asia/skoreas-posco-chemical-says-wins-326-billion-order-samsung-sdi-2023-01-30/
https://www.reuters.com/markets/asia/skoreas-posco-chemical-says-wins-326-billion-order-samsung-sdi-2023-01-30/
https://www.reuters.com/markets/asia/skoreas-posco-chemical-says-wins-326-billion-order-samsung-sdi-2023-01-30/
https://www.reuters.com/business/autos-transportation/mexican-president-says-tesla-will-build-major-plant-northern-city-2023-02-28/
https://www.reuters.com/business/autos-transportation/mexican-president-says-tesla-will-build-major-plant-northern-city-2023-02-28/
https://www.reuters.com/business/autos-transportation/mexican-president-says-tesla-will-build-major-plant-northern-city-2023-02-28/
https://electrek.co/2023/02/10/volkswagen-five-year-plan-accelerate-ev-production-software-strategy/
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https://electrek.co/2023/02/10/volkswagen-five-year-plan-accelerate-ev-production-software-strategy/
https://www.reuters.com/markets/commodities/gm-lithium-americas-develop-thacker-pass-mine-nevada-2023-01-31/
https://www.reuters.com/markets/commodities/gm-lithium-americas-develop-thacker-pass-mine-nevada-2023-01-31/
https://s201.q4cdn.com/693218008/files/doc_financials/2023/02/mi-lfp-plant-press-release-feb.-13-2023.pdf
https://s201.q4cdn.com/693218008/files/doc_financials/2023/02/mi-lfp-plant-press-release-feb.-13-2023.pdf
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https://cnevpost.com/2023/02/23/hina-battery-puts-sodium-ion-batteries-in-sehol-e10x/
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https://cnevpost.com/2023/02/23/hina-battery-puts-sodium-ion-batteries-in-sehol-e10x/
https://www.reuters.com/markets/deals/stellantis-invests-155-mln-argentine-copper-mine-2023-02-27/
https://www.reuters.com/markets/deals/stellantis-invests-155-mln-argentine-copper-mine-2023-02-27/
https://www.reuters.com/markets/deals/stellantis-invests-155-mln-argentine-copper-mine-2023-02-27/
https://www.globenewswire.com/en/news-release/2023/02/21/2612106/0/en/Arrival-Announces-a-50M-Equity-Capital-Commitment-and-Exchanges-121-9M-of-Debt-for-Equity.html
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https://www.bloomberg.com/news/articles/2023-02-28/l-f-wins-2-9-billion-cathode-materials-order-from-tesla
https://www.bloomberg.com/news/articles/2023-02-28/l-f-wins-2-9-billion-cathode-materials-order-from-tesla
https://www.bloomberg.com/news/articles/2023-02-28/l-f-wins-2-9-billion-cathode-materials-order-from-tesla
https://www.eocharging.com/stories/eo-charging-secures-us-80-million-equity-investment-from-vortex-energy-and-zouk-capital
https://www.eocharging.com/stories/eo-charging-secures-us-80-million-equity-investment-from-vortex-energy-and-zouk-capital
https://www.eocharging.com/stories/eo-charging-secures-us-80-million-equity-investment-from-vortex-energy-and-zouk-capital
https://www.eocharging.com/stories/eo-charging-secures-us-80-million-equity-investment-from-vortex-energy-and-zouk-capital
https://www.eocharging.com/stories/eo-charging-secures-us-80-million-equity-investment-from-vortex-energy-and-zouk-capital
https://nanoone.ca/news/news-releases/nano-one-awarded-10-million-from-sustainable-development-technology-canada/
https://nanoone.ca/news/news-releases/nano-one-awarded-10-million-from-sustainable-development-technology-canada/
https://nanoone.ca/news/news-releases/nano-one-awarded-10-million-from-sustainable-development-technology-canada/
https://www.reuters.com/markets/deals/ford-cuts-rivian-stake-about-1-amid-production-woes-ev-maker-2023-02-10/
https://www.reuters.com/markets/deals/ford-cuts-rivian-stake-about-1-amid-production-woes-ev-maker-2023-02-10/
https://www.electrive.com/2023/02/02/umicore-to-source-nickel-from-terrafame/
https://www.electrive.com/2023/02/02/umicore-to-source-nickel-from-terrafame/
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https://amprius.com/the-all-new-amprius-500-wh-kg-battery-platform-is-here/
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https://www.reuters.com/technology/samsung-sdi-build-battery-plant-with-gm-yonhap-2023-03-03/
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https://www.reuters.com/markets/deals/china-battery-giant-catls-5-bln-swiss-listing-delayed-amid-beijing-regulatory-2023-03-14/
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https://www.wsj.com/articles/u-s-and-japan-strike-deal-on-minerals-used-in-batteries-for-electric-cars-bbf8b8ee
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https://www.marklines.com/en/news/285366
https://www.marklines.com/en/news/285366
https://www.9and10news.com/2023/03/07/plans-for-ev-battery-plant-in-big-rapids-township-still-up-in-the-air/
https://www.9and10news.com/2023/03/07/plans-for-ev-battery-plant-in-big-rapids-township-still-up-in-the-air/
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https://tdk-ventures.com/tdk-ventures-invests-in-ph7-technologies-for-clean-extraction-of-critical-metals/
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https://www.silanano.com/press/press-releases/sila-introduces-titan-silicon-nano-composite-silicon-engineered-for-mass-scale-to-power-a-20-increase-in-vehicle-range-and-dramatically-reduce-charge-time
https://www.silanano.com/press/press-releases/sila-introduces-titan-silicon-nano-composite-silicon-engineered-for-mass-scale-to-power-a-20-increase-in-vehicle-range-and-dramatically-reduce-charge-time
https://www.utilitydive.com/news/us-south-korea-agreement-ev-battery-production/649440/
https://www.utilitydive.com/news/us-south-korea-agreement-ev-battery-production/649440/
https://www.afr.com/technology/how-soda-water-could-help-australia-extract-money-from-lithium-20230329-p5cwd2
https://www.afr.com/technology/how-soda-water-could-help-australia-extract-money-from-lithium-20230329-p5cwd2
https://www.afr.com/technology/how-soda-water-could-help-australia-extract-money-from-lithium-20230329-p5cwd2
https://www.reuters.com/technology/freyr-battery-teams-up-with-siemens-gigafactories-2023-04-17/
https://www.reuters.com/technology/freyr-battery-teams-up-with-siemens-gigafactories-2023-04-17/
https://www.reuters.com/technology/freyr-battery-teams-up-with-siemens-gigafactories-2023-04-17/
https://rhomotion.com/elevenes-launches-european-lfp-battery-cell-manufacturing-plant
https://rhomotion.com/elevenes-launches-european-lfp-battery-cell-manufacturing-plant
https://rhomotion.com/elevenes-launches-european-lfp-battery-cell-manufacturing-plant
https://www.reuters.com/markets/asia/japan-give-up-18-bln-subsidies-storage-battery-chip-projects-2023-04-28/
https://www.reuters.com/markets/asia/japan-give-up-18-bln-subsidies-storage-battery-chip-projects-2023-04-28/
https://24-m.com/pressrelease/
https://24-m.com/pressrelease/
https://tnecd.com/news/governor-lee-commissioner-mcwhorter-announce-6k-energy-to-establish-battery-material-manufacturing-plant-in-jackson/
https://tnecd.com/news/governor-lee-commissioner-mcwhorter-announce-6k-energy-to-establish-battery-material-manufacturing-plant-in-jackson/
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https://www.barrons.com/articles/ford-tesla-ceos-meet-twitter-b4872d6e
https://www.barrons.com/articles/ford-tesla-ceos-meet-twitter-b4872d6e
https://www.politico.com/news/2023/05/23/energy-department-microvast-china-00098286
https://www.politico.com/news/2023/05/23/energy-department-microvast-china-00098286
https://www.theinformation.com/articles/the-electric-quantumscape-pivots-to-small-batteries-in-a-bid-to-stay-relevant?rc=mpzqpv
https://www.theinformation.com/articles/the-electric-quantumscape-pivots-to-small-batteries-in-a-bid-to-stay-relevant?rc=mpzqpv
https://www.teslarati.com/tesla-giga-berlin-starting-production-of-model-y-with-byd-batteries-claims-report/
https://www.teslarati.com/tesla-giga-berlin-starting-production-of-model-y-with-byd-batteries-claims-report/
https://www.reuters.com/markets/canada-quebec-provide-about-c300-mln-gm-posco-battery-materials-facility-2023-05-29/
https://www.reuters.com/markets/canada-quebec-provide-about-c300-mln-gm-posco-battery-materials-facility-2023-05-29/
https://www.ft.com/content/ab593cac-5f7e-4b70-904d-94cc0251aaeb
https://www.ft.com/content/ab593cac-5f7e-4b70-904d-94cc0251aaeb
https://www.ft.com/content/ab593cac-5f7e-4b70-904d-94cc0251aaeb
https://www.ft.com/content/ab593cac-5f7e-4b70-904d-94cc0251aaeb
https://www.ft.com/content/ab593cac-5f7e-4b70-904d-94cc0251aaeb
https://apnews.com/article/hyundai-lg-electric-vehicles-batteries-georgia-db44d911b3dae0fbf454cb53503ce84c
https://apnews.com/article/hyundai-lg-electric-vehicles-batteries-georgia-db44d911b3dae0fbf454cb53503ce84c
https://www.barrons.com/news/france-to-open-its-first-electric-car-battery-factory-95e8d532
https://www.barrons.com/news/france-to-open-its-first-electric-car-battery-factory-95e8d532
https://www.barrons.com/news/france-to-open-its-first-electric-car-battery-factory-95e8d532
https://www.reuters.com/business/autos-transportation/ontario-govt-will-make-more-money-available-help-stellantis-resume-canada-2023-05-19/
https://www.reuters.com/business/autos-transportation/ontario-govt-will-make-more-money-available-help-stellantis-resume-canada-2023-05-19/
https://www.reuters.com/business/autos-transportation/ontario-govt-will-make-more-money-available-help-stellantis-resume-canada-2023-05-19/
https://news.morrowbatteries.com/pressreleases/morrow-batteries-asa-raises-nok-567-million-in-a-convertible-loan-3252661
https://news.morrowbatteries.com/pressreleases/morrow-batteries-asa-raises-nok-567-million-in-a-convertible-loan-3252661
https://news.morrowbatteries.com/pressreleases/morrow-batteries-asa-raises-nok-567-million-in-a-convertible-loan-3252661
https://news.morrowbatteries.com/pressreleases/morrow-batteries-asa-raises-nok-567-million-in-a-convertible-loan-3252661
https://www.reuters.com/business/energy/italys-energy-chinas-pylon-form-european-lithium-battery-jv-2023-05-18/
https://www.reuters.com/business/energy/italys-energy-chinas-pylon-form-european-lithium-battery-jv-2023-05-18/
https://www.reuters.com/business/energy/italys-energy-chinas-pylon-form-european-lithium-battery-jv-2023-05-18/
https://www.reuters.com/business/autos-transportation/chinese-battery-maker-eve-power-build-plant-hungary-2023-05-09/
https://www.reuters.com/business/autos-transportation/chinese-battery-maker-eve-power-build-plant-hungary-2023-05-09/
https://www.reuters.com/business/autos-transportation/chinas-hozon-produce-evs-thailand-southeast-asian-market-2023-05-06/
https://www.reuters.com/business/autos-transportation/chinas-hozon-produce-evs-thailand-southeast-asian-market-2023-05-06/
https://www.electrive.com/2023/05/12/honda-and-gs-yuasa-form-jv-for-battery-development/
https://www.electrive.com/2023/05/12/honda-and-gs-yuasa-form-jv-for-battery-development/
https://www.reuters.com/business/autos-transportation/toyota-pledges-21-bln-more-ev-battery-plant-north-carolina-2023-05-31/
https://www.reuters.com/business/autos-transportation/toyota-pledges-21-bln-more-ev-battery-plant-north-carolina-2023-05-31/
https://thechinaproject.com/2023/05/23/ganfeng-lithium-has-announced-mass-production-of-solid-state-batteries/

| 6]

P

T
DETHGR BB TEIAE | o s ASTON MARTIN

BT IHEEHRNERBR T8 | fEHEeAEBER TS6ZETH _ﬁ%ﬁ&ﬁ_ EF‘% 000% | PN BT RLucid EAi{ER AN
L= B AR 10%, il ravoney E L#HITEE,

BAi 5 = =it = — Lordst Mot 5 o
ForgeNanofECHRRBIRELET iﬂﬂ_?ﬁﬂ'ﬁyﬁﬁlﬂﬂjﬁEEF‘lﬂ l ordstown MotorsH i

= s M, HIREB2030447=350 | EBAIMTEEIPHRE,
%. ° AltrisBR T A B H160mAh/gE
Week 1 Week 2 Week 3 Week 4 &+ HIERAEL

~
) @) @) @)

B RE BT RIFE6C R’
EEERER,

StellantisfiGallooER M. & & A

F1E]B B R G L,

RecycLiCofnZenith Chemical EAf
BB RRSLIME50075 £ TR T
B ML [EI A Rk,

Recyc(Li/Co) @ ZENITH

2023 | BATTERY REPORT | O1 Industry | P. 14

BETISK ON3kBO2{z £ hizk, 1&
EEEEIEBET, FREEKI20

GWh, —EfEHEMEMN, WEES
EEM .

Northvolt MIT&ERFEEESIRET 4
2T E,

northvolt

& D/RE 3RS John
GoodenoughZt, E£100
%, M TIEMEE BTN
[a) i B.A45 BB K TR,
REERREMZETHRE
EHRERERE

VOLTA
VF ‘ FOUNDATION


https://www.bloomberg.com/graphics/2023-ford-ev-battery-plant-funding-biden-green-technology/
https://www.bloomberg.com/graphics/2023-ford-ev-battery-plant-funding-biden-green-technology/
https://www.bloomberg.com/graphics/2023-ford-ev-battery-plant-funding-biden-green-technology/
https://www.bloomberg.com/graphics/2023-ford-ev-battery-plant-funding-biden-green-technology/
https://www.nytimes.com/2023/06/27/business/lordstown-motors-bankruptcy-foxconn.html
https://www.cnn.com/2023/06/27/us/john-goodenough-nobel-prize-winner-battery-death/index.html
https://www.cnn.com/2023/06/27/us/john-goodenough-nobel-prize-winner-battery-death/index.html
https://www.cnn.com/2023/06/27/us/john-goodenough-nobel-prize-winner-battery-death/index.html
https://www.cnn.com/2023/06/27/us/john-goodenough-nobel-prize-winner-battery-death/index.html
https://www.reuters.com/business/autos-transportation/panasonic-boost-battery-output-teslas-nevada-gigafactory-nikkei-2023-06-05/
https://www.reuters.com/business/autos-transportation/panasonic-boost-battery-output-teslas-nevada-gigafactory-nikkei-2023-06-05/
https://www.reuters.com/business/autos-transportation/indias-tata-group-signs-16-bln-ev-battery-plant-deal-2023-06-02/
https://www.reuters.com/business/autos-transportation/indias-tata-group-signs-16-bln-ev-battery-plant-deal-2023-06-02/
https://batteriesnews.com/altris-presents-world-leading-prussian-white-cathode-material-sodim-ion-battery/
https://batteriesnews.com/altris-presents-world-leading-prussian-white-cathode-material-sodim-ion-battery/
https://www.globenewswire.com/news-release/2023/06/06/2683105/0/en/Forge-Nano-Raises-US-50M-to-Build-Out-Battery-Production-Line-to-Meet-Growing-Demand-for-Premium-Batteries.html
https://www.globenewswire.com/news-release/2023/06/06/2683105/0/en/Forge-Nano-Raises-US-50M-to-Build-Out-Battery-Production-Line-to-Meet-Growing-Demand-for-Premium-Batteries.html
https://www.globenewswire.com/news-release/2023/06/06/2683105/0/en/Forge-Nano-Raises-US-50M-to-Build-Out-Battery-Production-Line-to-Meet-Growing-Demand-for-Premium-Batteries.html
https://electrek.co/2023/06/05/stellantis-joint-venture-recycle-end-of-life-vehicles-galloo/
https://electrek.co/2023/06/05/stellantis-joint-venture-recycle-end-of-life-vehicles-galloo/
https://reuters.com/business/autos-transportation/toyota-market-next-gen-battery-evs-2026-built-by-new-ev-unit-2023-06-13/
https://reuters.com/business/autos-transportation/toyota-market-next-gen-battery-evs-2026-built-by-new-ev-unit-2023-06-13/
https://reuters.com/business/autos-transportation/toyota-market-next-gen-battery-evs-2026-built-by-new-ev-unit-2023-06-13/
https://www.reuters.com/business/energy/saudi-arabia-signs-56-bln-deal-with-chinese-ev-company-state-media-2023-06-12/
https://www.reuters.com/business/energy/saudi-arabia-signs-56-bln-deal-with-chinese-ev-company-state-media-2023-06-12/
https://www.reuters.com/business/energy/saudi-arabia-signs-56-bln-deal-with-chinese-ev-company-state-media-2023-06-12/
https://www.reuters.com/business/autos-transportation/canadian-pension-fund-invests-400-mln-swedish-battery-maker-northvolt-2023-06-20/
https://www.reuters.com/business/autos-transportation/canadian-pension-fund-invests-400-mln-swedish-battery-maker-northvolt-2023-06-20/
https://www.bloomberg.com/news/articles/2023-06-28/porsche-flags-20-billion-electric-software-push-at-first-agm
https://www.bloomberg.com/news/articles/2023-06-28/porsche-flags-20-billion-electric-software-push-at-first-agm
https://www.caranddriver.com/news/a44348402/aston-martin-lucid-partnership-evs/
https://www.caranddriver.com/news/a44348402/aston-martin-lucid-partnership-evs/
https://electrek.co/2023/06/17/tesla-produced-10-million-4680-battery-cells-giga-texas/
https://electrek.co/2023/06/17/tesla-produced-10-million-4680-battery-cells-giga-texas/
https://electrek.co/2023/06/17/tesla-produced-10-million-4680-battery-cells-giga-texas/
https://finance.yahoo.com/news/recyclico-battery-materials-zenith-chemical-100000632.html
https://finance.yahoo.com/news/recyclico-battery-materials-zenith-chemical-100000632.html
https://finance.yahoo.com/news/recyclico-battery-materials-zenith-chemical-100000632.html
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https://www.reuters.com/markets/deals/ev-truck-maker-nikola-pull-plug-battery-supplier-romeo-2023-07-03/
https://www.reuters.com/markets/deals/ev-truck-maker-nikola-pull-plug-battery-supplier-romeo-2023-07-03/
https://www.reuters.com/markets/deals/ev-truck-maker-nikola-pull-plug-battery-supplier-romeo-2023-07-03/
https://techcrunch.com/2023/07/03/ev-maker-arrivals-second-spac-is-now-a-dead-spac/
https://techcrunch.com/2023/07/03/ev-maker-arrivals-second-spac-is-now-a-dead-spac/
https://www.energy-storage.news/colombia-290mw-coal-plant-to-be-converted-to-solar-and-battery-storage/
https://www.energy-storage.news/colombia-290mw-coal-plant-to-be-converted-to-solar-and-battery-storage/
https://www.energy-storage.news/colombia-290mw-coal-plant-to-be-converted-to-solar-and-battery-storage/
https://www.prnewswire.com/news-releases/gotion-high-tech-signed-strategic-agreements-with-siemens-and-basf-respectively-301875268.html
https://www.prnewswire.com/news-releases/gotion-high-tech-signed-strategic-agreements-with-siemens-and-basf-respectively-301875268.html
https://finance.yahoo.com/news/li-cycle-inks-battery-recycling-143259353.html
https://finance.yahoo.com/news/li-cycle-inks-battery-recycling-143259353.html
https://www.consilium.europa.eu/en/press/press-releases/2023/07/10/council-adopts-new-regulation-on-batteries-and-waste-batteries/
https://www.consilium.europa.eu/en/press/press-releases/2023/07/10/council-adopts-new-regulation-on-batteries-and-waste-batteries/
https://www.electrive.com/2023/07/17/byd-plans-battery-and-ev-plant-in-india/
https://www.electrive.com/2023/07/17/byd-plans-battery-and-ev-plant-in-india/
https://www.electrive.com/2023/07/17/byd-plans-battery-and-ev-plant-in-india/
https://ir.tesla.com/press-release/tesla-vehicle-production-deliveries-and-date-financial-results-webcast-second-quarter-2023
https://ir.tesla.com/press-release/tesla-vehicle-production-deliveries-and-date-financial-results-webcast-second-quarter-2023
https://ir.tesla.com/press-release/tesla-vehicle-production-deliveries-and-date-financial-results-webcast-second-quarter-2023
https://www.reuters.com/business/autos-transportation/mercedes-benz-drivers-n-america-get-access-tesla-superchargers-2024-2023-07-07/
https://www.reuters.com/business/autos-transportation/mercedes-benz-drivers-n-america-get-access-tesla-superchargers-2024-2023-07-07/
https://techcrunch.com/2023/07/10/fisker-to-sell-340m-in-convertible-notes-to-fund-operations-add-battery-pack-capacity/
https://techcrunch.com/2023/07/10/fisker-to-sell-340m-in-convertible-notes-to-fund-operations-add-battery-pack-capacity/
https://www.reuters.com/legal/tesla-sues-australias-cap-xx-over-ev-battery-technology-2023-07-17/
https://www.graphiteoneinc.com/graphite-one-awarded-37-5-million-department-of-defense-grant-under-the-defense-production-act/
https://www.graphiteoneinc.com/graphite-one-awarded-37-5-million-department-of-defense-grant-under-the-defense-production-act/
https://www.graphiteoneinc.com/graphite-one-awarded-37-5-million-department-of-defense-grant-under-the-defense-production-act/
https://www.reuters.com/business/autos-transportation/uk-set-secure-commitment-tatas-jlr-new-ev-battery-plant-bloomberg-2023-07-18/
https://www.reuters.com/business/autos-transportation/uk-set-secure-commitment-tatas-jlr-new-ev-battery-plant-bloomberg-2023-07-18/
https://www.stellantis.com/en/news/press-releases/2023/july/stellantis-samsung-sdi-announce-plans-to-build-second-starplus-energy-gigafactory-in-the-united-states
https://www.stellantis.com/en/news/press-releases/2023/july/stellantis-samsung-sdi-announce-plans-to-build-second-starplus-energy-gigafactory-in-the-united-states
https://www.stellantis.com/en/news/press-releases/2023/july/stellantis-samsung-sdi-announce-plans-to-build-second-starplus-energy-gigafactory-in-the-united-states
https://www.barrons.com/articles/tesla-ev-school-bus-lion-electric-factory-3d56f532
https://www.barrons.com/articles/tesla-ev-school-bus-lion-electric-factory-3d56f532
https://www.barrons.com/articles/tesla-ev-school-bus-lion-electric-factory-3d56f532
https://www.bloomberg.com/news/articles/2023-07-24/posco-stock-jumps-most-ever-on-bumper-profit-and-ev-battery-bets
https://www.bloomberg.com/news/articles/2023-07-24/posco-stock-jumps-most-ever-on-bumper-profit-and-ev-battery-bets
https://www.bloomberg.com/news/articles/2023-07-24/posco-stock-jumps-most-ever-on-bumper-profit-and-ev-battery-bets
https://finance.yahoo.com/news/prologium-mahle-sign-mou-roll-080000466.html
https://finance.yahoo.com/news/prologium-mahle-sign-mou-roll-080000466.html
https://finance.yahoo.com/news/prologium-mahle-sign-mou-roll-080000466.html
https://electrek.co/2023/07/24/us-ev-battery-electrode-factory/
https://electrek.co/2023/07/24/us-ev-battery-electrode-factory/
https://electrek.co/2023/07/24/us-ev-battery-electrode-factory/
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https://electrek.co/2023/08/14/first-100-electric-lamborghini-teased/
https://electrek.co/2023/08/14/first-100-electric-lamborghini-teased/
https://www.carscoops.com/2023/08/all-ultium-based-gm-evs-will-be-able-to-power-your-home-by-2026/?mibextid=Zxz2cZ
https://www.carscoops.com/2023/08/all-ultium-based-gm-evs-will-be-able-to-power-your-home-by-2026/?mibextid=Zxz2cZ
https://www.businesswire.com/news/home/20230808183477/en/QuantumScape-Announces-Closing-of-Public-Offering-of-Class-A-Common-Stock
https://www.businesswire.com/news/home/20230808183477/en/QuantumScape-Announces-Closing-of-Public-Offering-of-Class-A-Common-Stock
https://www.chinadaily.com.cn/a/202308/08/WS64d1abf5a31035260b81ae75.html
https://www.chinadaily.com.cn/a/202308/08/WS64d1abf5a31035260b81ae75.html
https://www.reuters.com/business/autos-transportation/ev-firm-proterra-files-chapter-11-bankruptcy-2023-08-07/
https://www.prnewswire.com/news-releases/lg-energy-solution-establishes-its-first-battery-recycling-joint-venture-with-huayou-recycling-301894829.html
https://www.prnewswire.com/news-releases/lg-energy-solution-establishes-its-first-battery-recycling-joint-venture-with-huayou-recycling-301894829.html
https://www.reuters.com/business/autos-transportation/fisker-add-teslas-ev-charging-connector-by-2025-2023-08-15/
https://www.reuters.com/business/autos-transportation/fisker-add-teslas-ev-charging-connector-by-2025-2023-08-15/
https://www.commerce.nc.gov/news/press-releases/2023/08/14/john-deere-electric-powertrain-invest-69-million-its-north-american-headquarters-and-new-battery
https://www.commerce.nc.gov/news/press-releases/2023/08/14/john-deere-electric-powertrain-invest-69-million-its-north-american-headquarters-and-new-battery
https://www.kmov.com/2023/08/08/gov-parson-attends-groundbreaking-south-city/
https://www.kmov.com/2023/08/08/gov-parson-attends-groundbreaking-south-city/
https://www.kmov.com/2023/08/08/gov-parson-attends-groundbreaking-south-city/
https://techcrunch.com/2023/08/22/swedish-ev-battery-maker-raises-1-2b-to-expand-to-north-america/
https://techcrunch.com/2023/08/22/swedish-ev-battery-maker-raises-1-2b-to-expand-to-north-america/
https://www.bloomberg.com/news/articles/2023-08-16/battery-giant-catl-s-new-fast-power-pack-to-tackle-range-anxiety?in_source=embedded-checkout-banner
https://www.bloomberg.com/news/articles/2023-08-16/battery-giant-catl-s-new-fast-power-pack-to-tackle-range-anxiety?in_source=embedded-checkout-banner
https://media.ford.com/content/fordmedia/fna/us/en/news/2023/08/17/ecoprobm--sk-on--ford-investing-in-quebec--building-cathode-plan.html
https://media.ford.com/content/fordmedia/fna/us/en/news/2023/08/17/ecoprobm--sk-on--ford-investing-in-quebec--building-cathode-plan.html
https://media.ford.com/content/fordmedia/fna/us/en/news/2023/08/17/ecoprobm--sk-on--ford-investing-in-quebec--building-cathode-plan.html
https://techcrunch.com/2023/08/21/accure-series-a-battery-fires/
https://techcrunch.com/2023/08/21/accure-series-a-battery-fires/
https://www.reuters.com/breakingviews/xpengs-didi-deal-is-smart-shortcut-growth-2023-08-28/?utm_source=facebook&utm_medium=news_tab&mibextid=Zxz2cZ
https://www.reuters.com/breakingviews/xpengs-didi-deal-is-smart-shortcut-growth-2023-08-28/?utm_source=facebook&utm_medium=news_tab&mibextid=Zxz2cZ
https://www.engie.com/en/news/broad-reach-power
https://www.engie.com/en/news/broad-reach-power
https://www.timesfreepress.com/news/2023/aug/23/department-of-energy-document-says-novonix-eyes/
https://www.timesfreepress.com/news/2023/aug/23/department-of-energy-document-says-novonix-eyes/
https://www.reuters.com/markets/deals/battery-firm-redwood-materials-raises-over-1-bln-expand-us-ops-2023-08-29/
https://www.reuters.com/markets/deals/battery-firm-redwood-materials-raises-over-1-bln-expand-us-ops-2023-08-29/
https://www.reuters.com/markets/deals/ev-maker-byd-buys-us-firm-jabils-china-manufacturing-business-22-bln-2023-08-27/?utm_source=facebook&utm_medium=news_tab&mibextid=Zxz2cZ
https://www.reuters.com/markets/deals/ev-maker-byd-buys-us-firm-jabils-china-manufacturing-business-22-bln-2023-08-27/?utm_source=facebook&utm_medium=news_tab&mibextid=Zxz2cZ
https://www.bloomberg.com/news/articles/2023-08-30/hyundai-to-invest-400-million-for-stake-in-an-ev-metal-company
https://www.bloomberg.com/news/articles/2023-08-30/hyundai-to-invest-400-million-for-stake-in-an-ev-metal-company
https://www.bloomberg.com/news/articles/2023-08-30/hyundai-to-invest-400-million-for-stake-in-an-ev-metal-company
https://apnews.com/article/hyundai-georgia-lg-electric-vehicle-battery-58bdbe36e34179db41c95dc120851f77
https://apnews.com/article/hyundai-georgia-lg-electric-vehicle-battery-58bdbe36e34179db41c95dc120851f77
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https://www.reuters.com/business/autos-transportation/chinas-gotion-buys-25-stake-slovak-ev-battery-startup-inobat-2023-09-01/
https://www.reuters.com/business/autos-transportation/chinas-gotion-buys-25-stake-slovak-ev-battery-startup-inobat-2023-09-01/
https://www.reuters.com/business/autos-transportation/tesla-sues-chinese-firm-over-tech-secret-infringement-chinese-state-media-2023-09-05/
https://www.reuters.com/business/autos-transportation/tesla-sues-chinese-firm-over-tech-secret-infringement-chinese-state-media-2023-09-05/
https://www.reuters.com/business/autos-transportation/tesla-sues-chinese-firm-over-tech-secret-infringement-chinese-state-media-2023-09-05/
https://www.energy-storage.news/private-equity-firm-kkr-agrees-us1-billion-deal-for-uk-developer-zenobe-reports/
https://www.energy-storage.news/private-equity-firm-kkr-agrees-us1-billion-deal-for-uk-developer-zenobe-reports/
https://www.businesswire.com/news/home/20230912181151/en/Lyten-Raises-200M-in-Series-B-Equity-Round
https://www.businesswire.com/news/home/20230912181151/en/Lyten-Raises-200M-in-Series-B-Equity-Round
https://www.reuters.com/business/autos-transportation/chinas-gotion-set-up-2-bln-lithium-battery-plant-illinois-2023-09-08/
https://www.reuters.com/business/autos-transportation/chinas-gotion-set-up-2-bln-lithium-battery-plant-illinois-2023-09-08/
https://www.reuters.com/business/autos-transportation/stellantis-build-more-gigafactories-top-those-already-planned-2023-09-08/
https://www.reuters.com/business/autos-transportation/stellantis-build-more-gigafactories-top-those-already-planned-2023-09-08/
https://www.rimac-newsroom.com/press-releases/rimac-technology/rimac-technology-and-eve-energy-announce-collaboration-on-battery-cell-production
https://www.rimac-newsroom.com/press-releases/rimac-technology/rimac-technology-and-eve-energy-announce-collaboration-on-battery-cell-production
https://www.rimac-newsroom.com/press-releases/rimac-technology/rimac-technology-and-eve-energy-announce-collaboration-on-battery-cell-production
https://www.reuters.com/business/autos-transportation/verkor-raises-2-bln-euros-dunkirk-ev-gigafactory-2023-09-14/
https://www.reuters.com/business/autos-transportation/verkor-raises-2-bln-euros-dunkirk-ev-gigafactory-2023-09-14/
https://www.reuters.com/business/autos-transportation/ev-battle-toyota-bets-new-technology-old-school-thinking-2023-09-18/
https://www.reuters.com/business/autos-transportation/gotion-inobat-build-20-gwh-battery-plant-europe-by-2026-2023-09-18/
https://www.reuters.com/business/autos-transportation/gotion-inobat-build-20-gwh-battery-plant-europe-by-2026-2023-09-18/
https://www.reuters.com/business/autos-transportation/gotion-inobat-build-20-gwh-battery-plant-europe-by-2026-2023-09-18/
https://www.kedglobal.com/batteries/newsView/ked202309190020
https://www.kedglobal.com/batteries/newsView/ked202309190020
https://electrek.co/2023/09/22/byds-affordable-dolphin-ev-north-america/
https://electrek.co/2023/09/22/byds-affordable-dolphin-ev-north-america/
https://www.reuters.com/business/autos-transportation/swedens-northvolt-build-52-bln-battery-factory-canada-2023-09-28/
https://www.reuters.com/business/autos-transportation/swedens-northvolt-build-52-bln-battery-factory-canada-2023-09-28/
https://www.energy-storage.news/uk-bess-retail-bank-in-us70-million-debt-financing-edf-secures-permissions-for-442mwh/
https://www.energy-storage.news/uk-bess-retail-bank-in-us70-million-debt-financing-edf-secures-permissions-for-442mwh/
https://news.skecoplant.com/sk-ecoplant/13324/
https://news.skecoplant.com/sk-ecoplant/13324/
https://news.skecoplant.com/sk-ecoplant/13324/
https://news.skecoplant.com/sk-ecoplant/13324/
https://www.washingtonpost.com/politics/2023/09/22/ev-battery-plants-congo-zambia/
https://www.washingtonpost.com/politics/2023/09/22/ev-battery-plants-congo-zambia/
https://www.washingtonpost.com/politics/2023/09/22/ev-battery-plants-congo-zambia/
https://www.bloomberg.com/news/articles/2023-09-01/china-s-ev-war-just-got-fiercer-as-tesla-zeekr-dial-it-up
https://www.bloomberg.com/news/articles/2023-09-01/china-s-ev-war-just-got-fiercer-as-tesla-zeekr-dial-it-up
https://www.bloomberg.com/news/articles/2023-09-01/china-s-ev-war-just-got-fiercer-as-tesla-zeekr-dial-it-up
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https://electrek.co/2023/10/09/nio-completes-30-million-global-battery-swaps-proving-viability/
https://electrek.co/2023/10/09/nio-completes-30-million-global-battery-swaps-proving-viability/
https://www.reuters.com/business/autos-transportation/toyota-invest-8-bln-north-carolina-battery-plant-2023-10-31/
https://www.reuters.com/business/autos-transportation/toyota-invest-8-bln-north-carolina-battery-plant-2023-10-31/
https://www.reuters.com/markets/deals/electric-truck-maker-volta-trucks-files-bankruptcy-sweden-2023-10-17/
https://www.reuters.com/markets/deals/electric-truck-maker-volta-trucks-files-bankruptcy-sweden-2023-10-17/
https://www.reuters.com/business/autos-transportation/us-electric-vehicle-sales-hit-record-high-tesla-loses-market-share-report-2023-10-12/
https://www.reuters.com/business/autos-transportation/us-electric-vehicle-sales-hit-record-high-tesla-loses-market-share-report-2023-10-12/
https://koreajoongangdaily.joins.com/news/2023-10-10/business/industry/LG-Chem-secures-215B-battery-deal-with-Toyota-for-US-plant/1886891
https://koreajoongangdaily.joins.com/news/2023-10-10/business/industry/LG-Chem-secures-215B-battery-deal-with-Toyota-for-US-plant/1886891
https://www.albemarle.com/newsalbemarle-withdraws-non-binding-offer-to-acquire-liontown-resources
https://www.albemarle.com/newsalbemarle-withdraws-non-binding-offer-to-acquire-liontown-resources
https://www.albemarle.com/newsalbemarle-withdraws-non-binding-offer-to-acquire-liontown-resources
https://www.umicore.com/en/newsroom/news/umicore-and-aesc-enter-into-long-term-supply-agreement-for-ev-battery-materials-in-north-america/
https://www.umicore.com/en/newsroom/news/umicore-and-aesc-enter-into-long-term-supply-agreement-for-ev-battery-materials-in-north-america/
https://www.umicore.com/en/newsroom/news/umicore-and-aesc-enter-into-long-term-supply-agreement-for-ev-battery-materials-in-north-america/
https://www.energy-storage.news/american-battery-factory-breaks-ground-on-arizona-lfp-gigafactory/
https://electrek.co/2023/10/16/nio-solid-state-batteries-files-to-expand-tech-to-11-more-evs/
https://electrek.co/2023/10/16/nio-solid-state-batteries-files-to-expand-tech-to-11-more-evs/
https://autotechinsight.ihsmarkit.com/news/5272827/solid-state-battery-startup-factorial-energy-opens-new-manufacturing-facility-in-the-us
https://autotechinsight.ihsmarkit.com/news/5272827/solid-state-battery-startup-factorial-energy-opens-new-manufacturing-facility-in-the-us
https://www.reuters.com/business/autos-transportation/toyota-lg-energy-sign-battery-supply-agreement-power-evs-2023-10-04/
https://www.reuters.com/business/autos-transportation/toyota-lg-energy-sign-battery-supply-agreement-power-evs-2023-10-04/
https://www.reuters.com/business/autos-transportation/us-treasury-details-ev-tax-credit-rebate-rules-2023-10-06/
https://www.reuters.com/business/autos-transportation/us-treasury-details-ev-tax-credit-rebate-rules-2023-10-06/
https://thehill.com/business/4242484-gm-agrees-to-place-ev-battery-manufacturing-under-uaw-agreement/?mibextid=Zxz2cZ
https://thehill.com/business/4242484-gm-agrees-to-place-ev-battery-manufacturing-under-uaw-agreement/?mibextid=Zxz2cZ
https://www.businesswire.com/news/home/20231003495712/en/Encorp-and-Natron-Energy-Announce-World%E2%80%99s-First-Hybridized-Generator-Solution
https://www.businesswire.com/news/home/20231003495712/en/Encorp-and-Natron-Energy-Announce-World%E2%80%99s-First-Hybridized-Generator-Solution
https://source.benchmarkminerals.com/article/chinas-shanshan-to-build-e1-28-billion-synthetic-anode-plant-in-finland
https://source.benchmarkminerals.com/article/chinas-shanshan-to-build-e1-28-billion-synthetic-anode-plant-in-finland
https://www.reuters.com/business/autos-transportation/toyota-idemitsu-join-hands-mass-produce-all-solid-state-batteries-2023-10-12/
https://www.novonixgroup.com/novonix-announces-results-of-engineering-study-on-proprietary-all-dry-zero-waste-cathode-synthesis-process/?utm_content=268266292&utm_medium=social&utm_source=linkedin&hss_channel=lcp-18484289
https://www.reuters.com/markets/commodities/posco-backed-group-invests-lithium-technology-startup-energyx-2023-10-17/
https://www.reuters.com/markets/commodities/posco-backed-group-invests-lithium-technology-startup-energyx-2023-10-17/
https://www.reuters.com/markets/commodities/posco-backed-group-invests-lithium-technology-startup-energyx-2023-10-17/
https://www.businesswire.com/news/home/20231031841971/en/E3-Lithium-Produces-Battery-Quality-Lithium-Hydroxide-Monohydrate-With-Purity-of-99.78
https://techcrunch.com/2023/10/26/temasek-and-sbi-pour-384-million-into-indias-ola-electric/
https://techcrunch.com/2023/10/26/temasek-and-sbi-pour-384-million-into-indias-ola-electric/
https://techcrunch.com/2023/10/26/temasek-and-sbi-pour-384-million-into-indias-ola-electric/
https://techcrunch.com/2023/10/26/temasek-and-sbi-pour-384-million-into-indias-ola-electric/
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.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.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.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

Week 1

R

| 114

NiofEB IS HHF10%.

Polestar5:SK On&-EHE
Polestar SHLE) R,

P B AR BRI S B A
BRI EERNSE TS .

Week 2

] . KIXE-FRIN-TTRIREE, LL4.92
Farasis Energy 2 BRI | (zhMi/E20264F R E R
eVTOL ggjﬁ%gpﬁﬁo SCOUt@,EﬂﬁEO
V O L V O 4 MATRIX %lﬂﬁ%ﬁ%ﬁﬁ'ﬁfﬁBS\{Z,ij—n)ﬂﬂ: S ——
PRI LA 2 2 5 3 | PO B PP G L BIME S BB YT,
P‘roterra Poweredpi A E W $ X .
%, ;EE?;;%%;%?E;; :‘I‘j%lJEE Gotion InoBat IVE Rk mEE
Matrix Renewableshh IFREESE, HRIEIE20 GWhEE)
Emerenid T3280 MWhHY %= W B 7 & MRedwood A BEBRM .
FEgEEEA S, ] W IEAR AN S AR R 9
HTHEMEEERER, LGFISKON
Week 3 Week 4 TR R B

S/ \/

24M TechnologiesE #ri@ it BAR B2
ERIRITRE T R REEE.

StellantisEf FRE3I2{Z= T B
I, RIBEERETTABEESSHUNE
25%,

2023 | BATTERY REPORT | O1 Industry | P.19

RivianEfi R BS0CETEE T —HRR2
REMNHENREL, 7FEEEBTMNEIE
7500 Bt M ALE .

Lucid &4 T —IN4 ARangeXchange
FIZEIEFEBIRE.

L _Li1CCI1D

StellantisfICATLE B {ERR N 4=
EHRGEEMNIFREEEE.

Northvolt EFi R 160Wh/kg $H &S
FEHA ThEEE.

northvolt

Our Next Energy (ONE)
#F125%,

e FThLHE tHAB TR I R 2.

K B AT F A R R E N AT
BRI H Rt 4412 R ulgK .

eeeeeeeeeeeee

VOLTA
v F | FOUNDATION


https://www.digitaltrends.com/cars/tesla-brings-in-congestion-fee-for-supercharger-stations/
https://electrek.co/2023/11/13/rivian-secures-massive-georgia-land-deal-new-plant-r2-evs/
https://electrek.co/2023/11/13/rivian-secures-massive-georgia-land-deal-new-plant-r2-evs/
https://electrek.co/2023/11/13/rivian-secures-massive-georgia-land-deal-new-plant-r2-evs/
https://www.energy-storage.news/matrix-renewables-buys-8-hour-italy-bess-portfolio-from-emeren/
https://www.energy-storage.news/matrix-renewables-buys-8-hour-italy-bess-portfolio-from-emeren/
https://www.stellantis.com/en/news/press-releases/2023/november/stellantis-and-catl-sign-strategic-mou-for-the-local-supply-of-lfp-batteries-for-european-market
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https://www.lek.com/insights/ei/charged-demand-brings-challenges-battery-value-chain
https://www.globenewswire.com/news-release/2022/11/30/2565278/0/en/Minerals-Market-for-Lithium-Batteries-to-Rise-at-15-2-CAGR-during-2022-2031-TMR-Study.html
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Source: CaplQ (12/29/2023), Press Releases (1)Index weighted by market cap
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Source: CaplQ12/29/2023 (1) Jan 2023, announced that Shell would acquire Volta (2) Nov 2023, Proterra sold to Volvo and Phoenix Motors
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https://www.reuters.com/article/redux-ma-redwood/redwood-materials-acquires-european-lithium-ion-battery-recycler-redux-idUKL4N3AV1WN/
https://www.prnewswire.com/news-releases/livent-and-allkem-shareholders-approve-merger-of-equals-302019467.html
https://www.volvogroup.com/en/news-and-media/news/2023/nov/volvo-to-acquire-battery-business-from-proterra-inc--and-proterra-operating-company.html
https://www.ctvc.co/2023s-most-headliney-headlines-178/
https://www.shell.us/media/2023-media-releases/shell-usa-inc-finalizes-acquisition-of-volta-inc.html
https://investors.chargepoint.com/news/news-details/2023/ChargePoint-Raises-232M-to-Support-Path-to-Profitability-in-2024/default.aspx
https://ir.quantumscape.com/resources/press-releases/news-details/2023/QuantumScape-Announces-Proposed-Public-Offering-of-Class-A-Common-Stock/default.aspx
https://www.freshfields.us/news/2023/05/freshfields-represents-evgo-on-$125m-follow-on-offering/
https://www.prnewswire.com/news-releases/lucid-group-inc-announces-public-offering-of-common-stock-and-corresponding-investment-by-an-affiliate-of-pif-for-aggregate-expected-gross-proceeds-of-approximately-3-0-billion-301839304.html
https://techcrunch.com/2023/02/01/battery-darling-our-next-energy-lands-massive-300m-series-b-to-build-gigafactory/
https://techcrunch.com/2023/08/29/redwood-materials-raises-1b-to-expand-us-battery-supply-chain/
https://verkor.com/en/verkor-secures-more-than-e2-billion-to-launch-high-performance-battery-gigafactory-in-france-and-accelerate-future-sustainable-mobility/
https://verkor.com/en/verkor-secures-more-than-e2-billion-to-launch-high-performance-battery-gigafactory-in-france-and-accelerate-future-sustainable-mobility/
https://www.reuters.com/business/autos-transportation/battery-startup-lyten-raises-200-mln-new-funding-round-2023-09-12/
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https://www.businesswire.com/news/home/20230307006098/en/Rivian-Automotive-Inc.-Prices-1.3-Billion-Green-Convertible-Senior-Notes-Offering
https://techcrunch.com/2023/07/10/fisker-to-sell-340m-in-convertible-notes-to-fund-operations-add-battery-pack-capacity/
https://ir.enovix.com/news-releases/news-release-details/enovix-announces-pricing-1500-million-offering-300-convertible
https://www.reuters.com/markets/europe/battery-maker-northvolt-raises-11-billion-rollout-factories-europe-2022-07-05/
https://investors.chargepoint.com/news/news-details/2022/ChargePoint-Announces-300-Million-Financing/default.aspx
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https://www.ctvc.co/dry-powder-for-climate-2023/
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Source: Press Releases, CTVC


https://www.ctvc.co/dry-powder-for-climate-2023/
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NMC 811 pouch cell - 2023 average production costs, $/kWh Battery chemical prices, DAP China, $/kg
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https://www.linkedin.com/posts/aaron--wade_sustainability-batteries-costs-activity-7140007349649321985-6jQE
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https://www.linkedin.com/posts/aaron--wade_sustainability-batteries-costs-activity-7142528964245295104-uuf2
https://www.bloomberg.com/news/articles/2023-11-26/battery-prices-are-falling-again-as-raw-material-costs-drop
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Source: CRU Group


https://www.linkedin.com/posts/aaron--wade_sustainability-batteries-nickel-activity-7149025558205460481-_PAT
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https://www.bloomberg.com/news/articles/2023-11-26/battery-prices-are-falling-again-as-raw-material-costs-drop
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Source: CRU Group [], [2]


https://www.linkedin.com/posts/jeremy-lowen-05248b177_sustainability-batteries-ev-activity-7142793212045250560-wuuq?utm_source=share&utm_medium=member_desktop
https://www.linkedin.com/posts/aaron--wade_sustainability-batteries-costs-activity-7141041691423158272-LFmr?utm_source=share&utm_medium=member_desktop
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https://www.iea.org/data-and-statistics/charts/lithium-ion-battery-manufacturing-capacity-2022-2030
https://www.spglobal.com/marketintelligence/en/news-insights/research/lithium-ion-battery-capacity-to-grow-steadily-to-2030
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https://rmi.org/wp-content/uploads/dlm_uploads/2023/12/xchange_batteries_the_battery_domino_effect.pdf
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https://www.charged-the-book.com/na-ev-supply-chain-map
https://source.benchmarkminerals.com/downloads/special-issues
https://felt.com/map/Global-Battery-Factory-Database-Exponential-Industry-Ratel-Consulting-yJVihZhSToCiNiDEaqD0vB?loc=30.561,109.341,5.63z
https://battery-news.de/wp-content/uploads/2023/12/231215_USA_BP-1030x579.png
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Source: Global Battery Factory Database, Benchmark Minerals, Battery-News.de


https://felt.com/map/Global-Battery-Factory-Database-Exponential-Industry-Ratel-Consulting-yJVihZhSToCiNiDEaqD0vB?loc=30.561,109.341,5.63z
https://source.benchmarkminerals.com/downloads/special-issues
https://battery-news.de/wp-content/uploads/2023/08/230804_Asia_BP-1.png
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Source: Global Battery Factory Database, Benchmark Minerals, Battery-News.de


https://felt.com/map/Global-Battery-Factory-Database-Exponential-Industry-Ratel-Consulting-yJVihZhSToCiNiDEaqD0vB?loc=30.561,109.341,5.63z
https://source.benchmarkminerals.com/downloads/special-issues
https://battery-news.de/wp-content/uploads/2023/08/230804_Asia_BP-1.png
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Source: SNE Research, CATL Market Dominance



https://cnevpost.com/2023/12/06/global-ev-battery-market-share-jan-oct/
https://www.fitchratings.com/research/corporate-finance/catls-stronger-position-overseas-to-offset-tougher-competition-in-china-25-10-2023
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https://www.wsj.com/market-data/quotes/CN/XSHE/300750/financials/annual/income-statement
https://www.wsj.com/market-data/quotes/KR/XKRX/006400/financials/annual/income-statement
https://www.wsj.com/market-data/quotes/KR/XKRX/373220/financials/annual/income-statement
https://www.wsj.com/market-data/quotes/HK/XHKG/3931/financials/annual/income-statement
https://www.wsj.com/market-data/quotes/CN/XSHE/002074/financials/annual/income-statement
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https://etn.news/energy-storage/setting-up-a-giga-factory-what-does-it-take
https://www.pem.rwth-aachen.de/global/show_document.asp?id=aaaaaaaaabdqbtk
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Source: B2


https://content.rolandberger.com/hubfs/07_presse/Batteriemonitor_2023_digital_final.pdf?utm_medium=email&_hsmi=285717098&_hsenc=p2ANqtz-9Qgx7lkGw_rZVnH7xGMgjMuo82Lqb_T6Ud44t26Bxo5oQFdoKLp016zPhYQAtuge3odDRf9rucv0WL7QI836HRNuC8dMsbssB9_D6JQsgQWiwT_28&utm_content=285717098&utm_source=hs_email

ARG R F S BT aNA
BRtRpE, ANEBFRRIERE

HE
83
53

z
o8
gé

s

Perform Hi-res Secondary Inspection on

During In-line Primary Inspection,
“Suspect” Cells to Locate and Identify Defects

Classify Good and “Suspect” Cells

k™
o DL S
.
Se 2%
ee’e’e
cts -
efects Visualizes

liminal TITAN

2023 | BATTERY REPORT | O1 Industry | P. 51

GMeriEcHetcha el | SRRk 2023 FRIARE

BEEEF IR K, XEREFSMENREARSGHEINTEETRNXG, 2023 5, 4N

FIFOCTIRAKE T B CIRIZR BRI

WE

TRUMPF

Reference Arm

Sample Arm

i -

PRECITEC

oatings analyst dbvtm of-flight of
ﬂcth nrt 2 pulses from different

oating layers

MERAREERE,

BEUERES(THz) BT RIAT
ERERER. REFIRSE

Rilnd'H p\
from differ ers

Metal substrate

TeraView LUNA

ThermoFisher
SCIENTIFIC

VOLTA
VF ‘ FOUNDATION


https://www.liminalinsights.com/blog/demystifying-echostat-understanding-ultrasound-diagnostics-in-ev-battery-cell-inspection/
https://doi.org/10.3390/s23115223
https://teraview.com/battery/
https://lunainc.com/solution/thickness-monitoring
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https://docs.google.com/spreadsheets/d/1BmUIc7glVppOUBByrKPAhSImwjPMJMecZis9XyAKiG8/edit?usp=sharing
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Source: China Galaxy International, Chroma, Wonik PNE, mPLUS, Hana, Hanwha, Manz, Hitachi, Hirano, Toray, Kataoka - Non exhaustive list



https://pdf.dfcfw.com/pdf/H3_AP201907301341592928_1.pdf?1564479107000.pdf
https://www.chromaate.com/en/products_list/li_ion_battery_cell_formation_system
http://www.pnesolution.com/eng/main/
http://www.mplusi.co.kr/product_polymer.do
https://www.hn-tech.co.kr/2022/bbs/board.php?bo_table=0204
https://www.hanwhacorp.co.kr/eng/momentum/business/battery.jsp
https://www.manz.com/ecomaXL/files/Manz_brochure_energy-storage_Battery_EN.pdf?download=1
https://www.hitachi-hightech.com/us/en/products/manufacturing-related/lithium-battery-solutions/manufacturing.html
https://www.hirano-tec.co.jp/en/products/
https://www.toray-eng.com/products/ecopro/
https://kataokaamerica.com/products
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https://inside.lgensol.com/en/2023/06/infographics-3-battery-making-at-a-glance/
https://vdma.org/documents/34570/35405938/Production+Process+of+a+Lithium-Ion+Battery+Cell.pdf/8e47a492-e838-f851-02c2-83e3b7db6307?t=1677224901365
https://www.faraday.ac.uk/wp-content/uploads/2022/06/2040-Gigafactory-Report_2022_Final_spreads.pdf
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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
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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

ZEERHRBRINE /1B MR R S ZSPS (Super Pouch Solution)

SPSREMRE. L2 AN — R — U ERA R RFR RS =

50 o mamer mrmmimma T o
BRI

;ﬁ]gm km

E 10 min 400 km 2

92| 33% mrma 30048 simm
FhaEtR

25

P RA TR AR, SRS
=/ | RS BRI, e A R R
FHRE

©

ZEREERA N RREIFR
Z2ff

RIFAER SAF R

o T B H B SRAREETRRRENATE HiE: (+86) 0797-7329999
ARASIS : "
Farasis Energy  pomeqm: 688567 3% sales@farasisenergy.com.cn
Mk : www.farasis.com

VOLTA

2023 | BATTERY REPORT | Sponsored Content | P. 58 VF FOUNDATION



bk
IEfR, iR, [REERS, i)
H. k. ISR WE
JRiERE
(THES IR L)

GiMeiEchetc Rl | RS 2R | 2 FEihdEs | BRI

BEFIRE IR N, Hedk

BHER, QR 2 ISR, SRR 1% R AT B

il S EIN e
XSFSADIELADEREE R AR

SRR E 53 B4R 2 IEARFN TUBAR L, RES0
WREE : 30 /54
Cathode
Separator

Anode

2 O% 5% Jelly roll
I o] Phkk
s [ BT CT F/sk X 3¢, yges  MELASEHRSCRS O
SRR R WA, LU EE
Q R,
RERREFINT Bk
B TR RO 5 BS/FER HehiE
SR Gy R SOATERTE  BET BRIE S R
JEERE: 300-600 {4/45%h FREFRRSR
*EF LG Energy Solution FIEZR, ZERUEK
v,: ‘ VOLTA
2023 | BATTERY REPORT | O1 Industry | P. 59 FOUNDATION

SEE: LG Energy; BCG; RWTH PEM


https://inside.lgensol.com/en/2023/07/infographics-6-how-to-make-a-battery-step-2-cell-assembly-cylindrical-battery/
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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https://www.pem.rwth-aachen.de/global/show_document.asp?id=aaaaaaaaabdqbtk
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https://inside.lgensol.com/en/2023/07/infographics-7-how-to-make-a-battery-step-3-formation/
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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https://inside.lgensol.com/en/2023/08/infographics-8-how-to-make-a-battery-step-4-pack-process/
https://www.pem.rwth-aachen.de/global/show_document.asp?id=aaaaaaaaabdqbtk
https://www.pem.rwth-aachen.de/global/show_document.asp?id=aaaaaaaaabdqbtl
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https://greet.anl.gov/publication-update_bom_cm
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https://www.6kinc.com/6k-energy-technology/
https://nanoone.ca/technology/technology/
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Ski: Lithium Americas


https://lithiumamericas.com/thacker-pass/mining-and-processing/default.aspx
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sk Chemical Engineering


https://www.chemengonline.com/extracting-lithium-waste-brine-without-ponds/

Rz A

VI: | VOLTA
2023 | BATTERY REPORT | O1 Industry | P. 68 FOUNDATION



Rz A | RZ A5 50
55X H2 E (b 2 R 50 By B R M s FE AT DT B Y Rz Qfiisk

Sodium ion |¢ MR | solid State Suifidic | Solid State Oxidic | | Legend
(NaMOx) (LSB) Y| Lithium Metal Lithium Metal
**Not Anode Anode
**Not € **Not €

Li-lon High Silicon (High
Ni- Majority

Silicon)

Li-lon Li-lon Li-lon Li-lon
(NMC811-Gr) (NCA-Gr) (LFP-Gr) (LCO-Gr)

Lithium Metal
(High Ni-Li)

ol
(LNMO) ** Not

Commercial el

Planes
(Wh/Kg > Rate > Safety/Reliability)

Avg Avg

Drones
(Wh/Kg > Rate > Cost)

Low Earth Orbit Satellites

(Wh/kg > Cycle Life > Safety/ Avg Avg Poor Avg Poor **Avg

Aerospace |Reliability)

Medium Earth Orbit Satellites

(Cycle Life > Whikg > Safety / Avg Avg

Reliability)

Geostationary Orbit Satellites

(Cycle Life > Wh/kg > Safety / Avg Avg Poor Avg Poor **Avg **Avg **Avg **Avg

Reliability)

Moped

(Wh/Kg > Cost > Self Discharge)

Motorcycle

(Rate > Wh/L > Wh/Kg)

Sports Car

(Wh/L > Rate > Cycle Life)

Sedan Poor

(Cost > Wh/L > Cycle Life)

Sports Utility Vehicle Avg

(Wh/L > Cost > Cycle Life)

Pickup Trucks Poor
Poor

Avg Avg Avg **Avg **Poor **Poor

g

Avg Avg “*Avg **Avg **Avg **Avg

Avg Avg Poor Poor Avg Poor

Avg Avg Poor Poor Avg Poor **Avg **Avg

Avg Avg Poor Avg **Poor **Poor

Automotive Avg Poor Avg “*Avg Poor

Avg Poor Poor Poor

(Wh/L > Wh/Kg > Cycle Life) Avg “Avg

Heavy Duty Trucks
(Wh/Kg > Cycle Life > Cost)

£1€(2 %
£18|2

VF VOLTA
2023 | BATTERY REPORT | O1 Industry | P. 69 FOUNDATION

Source: Battery Tall¢ Battery Application Break Down



https://docs.google.com/spreadsheets/d/1BmUIc7glVppOUBByrKPAhSImwjPMJMecZis9XyAKiG8/edit?usp=sharing
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Source: Battery Tall¢ Battery Application Break Down



https://docs.google.com/spreadsheets/d/1BmUIc7glVppOUBByrKPAhSImwjPMJMecZis9XyAKiG8/edit?usp=sharing
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source: Argonne National Lab


https://www.anl.gov/esia/light-duty-electric-drive-vehicles-monthly-sales-updates
https://caredge.com/guides/average-price-of-an-electric-car-2024

Rz | FEEIERMAERBRIE

T E4REERR 9 % F BN ERYR E

Percentage of new vehicle sales that are EVs, quarterly
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https://www.wsj.com/business/autos/electric-vehicle-demand-charts-7d3089c7
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Vehicle segment trend based on battery demand, % GWh
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Automotive News Europe
S Midsize Automakers ready low-cost EVs for Europe to
counter Chinese threat
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4 Sub Renault Twingo R | Citroen e-C3 {
compact ] = " ‘
. ~ - = 0 $i ' - = ‘ -4 < - ~" - . ; = =
ﬁ Mini - ‘ ol - U b

v,: VOLTA
2023 | BATTERY REPORT | O1 Industry | P. 74 FOUNDATION

Source: CRU Qroup, Autonews Europe
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https://www.crugroup.com/knowledge-and-insights/insights/2023/navigating-the-rapidly-evolving-ev-battery-chemistry-mix/
https://www.iea.org/data-and-statistics/charts/electric-car-model-availability-in-selected-countries-by-size-2018-2022
https://europe.autonews.com/cars-concepts/renault-citroen-fiat-launch-rivals-cheap-chinese-electric-cars
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Source: CRU Qroup


https://www.crugroup.com/knowledge-and-insights/insights/2023/mapping-ev-tradeflows-today-s-production-and-trade-landscape-versus-anticipated-shifts-by-2030/
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Source: Bloomberg


https://www.bloomberg.com/graphics/electric-vehicles/
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Weighted-average BEV battery pack Weighted-average BEV battery pack
capacity by vehicle segment, kWh capacity by region, kWh
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source:


https://www.crugroup.com/knowledge-and-insights/insights/2023/navigating-the-rapidly-evolving-ev-battery-chemistry-mix/
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Source: McKinsey, TIME, BNEF, Blume, ICCT, BCG, IQAIr


https://www.mckinsey.com/industries/automotive-and-assembly/our-insights/the-real-global-ev-buzz-comes-on-two-wheels
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C,, Company Announcements

ce: Statista, McKinseyv, Mavbank, Business Standard, Autocar CNBC,



https://www.statista.com/statistics/1300142/china-market-share-electric-two-wheeler-enterprises/
https://www.mckinsey.com/featured-insights/future-of-asia/capturing-growth-in-asias-emerging-ev-ecosystem
https://www.maybank.com/iwov-resources/documents/pdf/blogs/2023/20230728-ASEAN-Mobility.pdf
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E2W! sales in select countries, thousands of vehicles Fig 24: China's 2'Wh EV market, EVS accounted for 75% Of
14,000 China’s sales in 2022
CAGR, 2021-30, %
12,000
India e (m)
10,000 PR 40.0 75% 80.0%
Indonesia 6?7
8,000 Visinam e 32.0 64.0%
6,000 —— Thailand e 24.0 48.0%
4,000 Philippines | 90 16.0 32.0%
2,000 Malaysia 34
8.0 16.0%
0 - = Total 53
2020 22 24 26 28 2030 0.0 0.0%
‘Includes e-scooter and e-motorcycles ) 2015 2016 2017 2018 2019 2020 2021 2022 )
SL?UFCC McKinsey EVOLVE tool; ASEAN Automotive Federation; expert interviews; International Clean Council on Transportation motorcycles data; Statista;
WRlIndia China E2W Sales =—#&—EV share
TEBRFNU SRR T, FIVE AR AT S AE k4 e A
s N o W [E 1715 LT 5E 2 B S b e,
*IJLJ I52) JE‘IEI -t(o
81 v ,: VOLTA
2023 | BATTERY REPORT | O1 Industry | P. FOUNDATION

Source: Statista, Mckinsey, Mavbank



https://www.statista.com/statistics/1300142/china-market-share-electric-two-wheeler-enterprises/
https://www.mckinsey.com/featured-insights/future-of-asia/capturing-growth-in-asias-emerging-ev-ecosystem
https://www.maybank.com/iwov-resources/documents/pdf/blogs/2023/20230728-ASEAN-Mobility.pdf
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Source: KGP


https://www.kgpauto.com/
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Heavy Bus >6t Medium Truck 6-15t Heavy Truck >15t
10.9 1.4 18
Ny, .. | I
47
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\5 5 - . 710
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Unit Sales 2023/2030
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Source: KGP-Globa a Commercial Vehicle Powertrain Forecast November 2023, UNECE
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https://www.kgpauto.com/
https://wiki.unece.org/display/trans/Battery+Performance+and+Durability+for+eHDV+-+UN+GTR
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source: KOP-Off-Highway Research Global Non-Road Powertrain Forecast xEV Module November 2023 CECE Summit 2023
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https://www.linkedin.com/posts/sam-adham_batterytechnology-batterymetals-batterymaterials-activity-7038457202436657152-g6b4/
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Current/legacy

Long term
LMFP
NMC 8 INCA 9 LMFP LNMO/NMX NMC 8
NMC 5 LMFP NMC 8
NMC 5 LMFP NMC 8
NMC 5/8 LMFP NMC 8
NMC 5/6 LxFP _ NMC 8
NMC 5/6/8 LxFP NMX NMC 8
NMC 5/6/7 LxFP LNMO/LMR NMC 7/8
NP1/ NMC 5/6 LXFP NMX NMC 6/8
[ ANLLET NMC 5/6/8 LxFP NMC8 [NCAS9  NMCA9
NMC8 NMCA9 LxFP NMC8  NMCA9
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NMC 8 under research
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https://www.crugroup.com/knowledge-and-insights/insights/2023/navigating-the-rapidly-evolving-ev-battery-chemistry-mix/
https://www.linkedin.com/posts/sam-adham_batterytechnology-batterymetals-batterymaterials-activity-7038457202436657152-g6b4?utm_source=share&utm_medium=member_desktop
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4695 & 46120 cylindrical
high-nickel cells of
BMW!'’s own design

T
T=5SLmA

Blade LFP with Cell-to
Pack, currently for Made-
in-Germany Model Y

Prismatic wound LFP, to
be manufactured by Ford
under license from CATL

rd [6] GM [7], [8] Toyota [§

@ LG

SAMSUNG SDI

CATL

. A

FinDreams
Bottery

CATL

SAMSUNG SDI

gm

Long-format pouch (LG),
4680 cylindrical (LG,
Samsung), and prismatic
(Samsung, CATL)

& ToyoTA

Blade LFP with Cell-to
Pack, for specific Made-in-
China models

&

HYUNDAI

Prismatic wound LFP with
Cell-to-Pack (CATL),
Prismatic NCA (Samsung)
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https://www.press.bmwgroup.com/global/article/detail/T0403470EN/more-performance-co2-reduced-production-significantly-lower-costs:-bmw-group-to-use-innovative-round-bmw-battery-cells-in-neue-klasse-from-2025?language=en
https://www.press.bmwgroup.com/global/article/detail/T0403470EN/more-performance-co2-reduced-production-significantly-lower-costs:-bmw-group-to-use-innovative-round-bmw-battery-cells-in-neue-klasse-from-2025?language=en
https://www.businesskorea.co.kr/news/articleView.html?idxno=107629
https://www.press.bmwgroup.com/global/article/detail/T0404837EN/bmw-group-announces-1-7-billion-usd-investment-to-build-electric-vehicles-in-the-u-s-and-signs-agreement-with-envision-aesc-for-the-supply-of-battery-cells-to-plant-spartanburg?language=en
https://teslamag.de/news/exklusiv-tesla-model-y-rwd-deutsche-fabrik-struktur-akku-byd-58282
https://www.catl.com/en/news/968.html
https://news.gm.com/newsroom.detail.html/Pages/news/us/en/2023/apr/0426-samsungsdi.html
https://www.reuters.com/article/idUSKBN23B170/
https://global.toyota/en/newsroom/toyota/38131700.html
https://thelec.net/news/articleView.html?idxno=4306
https://www.samsungsdi.com/sdi-news/3442.html?idx=3442
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Source: P3 Charging Index 2023/0¢



https://www.p3-group.com/en/p3-charging-index-us-report-06-23/
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Source: Reuters


https://www.reuters.com/business/autos-transportation/more-automakers-plug-into-teslas-ev-charging-network-2023-11-06/
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by 2030. It needs to meet the highest infrastructure quality standards. The gomprehensive network connects all

Source: Reaulation (EL 2/18 5N the plovment o erpativ cls infrastructure regions of the EU to the core network and needs to be completed by 2050
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https://www.europeansources.info/record/proposal-for-a-regulation-on-the-deployment-of-alternative-fuels-infrastructure/
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https://www.mckinsey.com/industries/aerospace-and-defense/our-insights/future-air-mobility-blog/fam-funding-capital-flows-regain-momentum-despite-challenges
https://aamrealityindex.com/aam-reality-index
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Source: S.Sripad et al, The promise of energy-efficient batterv-powered urban aircraft



https://doi.org/10.1073/pnas.2111164118
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Battery energy storage systems are used across the entire energy landscape.

Value chain breakdown of battery energy storage systems (hardware only)

Battery pack Balance of system @ Estimated profit pools Front of the meter (FTM) Behind the meter (BTM)
Customer
acquisition Commissioning / \
Battery system manufacturing 50-55% System integration (25 % ﬁ ooo
Electricity generation and Commercial and industrial
distribution (Utility) (C&l) Residential
Cell Pack Inverter Containerization ~ Systemdesign  Grid optimization Project Use cases Price arbitrage Renewable integration Home integration of:
Interconnection  SCADAY/controller and integration , software development Long-term capacity payments (rogﬂop photovoltaic) Renewable integration (rooftop
and control 5 ot EMS Marketing Ancillary service markets Uninterruptable power supply photovoltaic)
ower electronic and sales iski (UPS) EV charging infrastructure
system design Derisking renewable L
Y 9 generation Power cost optimization
Investment deferral Electric-vehicle (EV) charging
infrastructure
'‘Supervisory control and data acquisition.
*Energy management system.
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Source: McKinsey



https://www.mckinsey.com/industries/automotive-and-assembly/our-insights/enabling-renewable-energy-with-battery-energy-storage-systems

Nz A | EEf#sE (BESS)

FZHEREF ffF T 2023 £3518 LFP, FFEHTRE MR, REEEMFR (RE) NRERT.

2023 BESS' Germany Customer Survey, perceived as most important, % of respondents Table 2: Battery chemistry of major products by selected residential storage providers

Key buying factors Company 2017 2021 2023

BYD LFP LFP LFP

Panasonic - NMC NMC / LFP
Ease and cost of installation LG NMC NMC / NMC / LFP
or delivery lead time
Subpii Tesla NMC NMC / NMC / LFP
local engineering Enphase Energy LFP LFP LFP
Servicing and maintenance Sonnen LFP LFP LFP
Software capabilities E3/DC NMC /NCA NMC /NCA/ NMC /NCA / LFP
and oferings 4 s NMC NMC NMC

enec

Sustainability footprint of
the system N Powervault NMC NMC LFP

Space requirements and

volume of the system Source: BloombergNEF. Note: NMC = nickel manganese cobalt, LFP = lithium iron phosphate,

NCA = nickel cobalt aluminum oxide. Green entries refer to newly launched products or chemistry

l

Soured i%}f&fi,i,i%‘éis Cstomer Survey 2023, German market (n = 300) changes. entries refer to newly announced or upcoming products or chemistry changes.
v ,: VOLTA
2023 | BATTERY REPORT | O1 Industry | P.95 FOUNDATION

Source: BloomberaNEF, McKinse



https://assets.bbhub.io/professional/sites/24/Scaling-the-Residential-Energy-Storage-Market.pdf
https://www.mckinsey.com/industries/automotive-and-assembly/our-insights/enabling-renewable-energy-with-battery-energy-storage-systems
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Battery metrics and best-fit applications for lithium-ion batteries

Application Energy density Cycle life Cost Charge rate Safety

Electric Passenger EVs
vehicles

Commercial EVs

Electric buses

Two- and three-wheelers

Stationary Utility-scale
storage

Commercial

Residential

Source: BloombergNEF. Note: Green = most important metric, Yellow = less important metric, Grey = relatively unimportant metric
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Source: BloombergNEFE



https://assets.bbhub.io/professional/sites/24/Scaling-the-Residential-Energy-Storage-Market.pdf
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Source: BYD, CATL, EVE- Powin, Wartsila, Panasonic, LG, Samsung SDI, LG - Vistra, Eluence, Hitachi ABB. Toshiba, Voltstorage, Noon Eneray, Form Eneray,



https://www.electrive.com/2022/06/08/byd-to-supply-tesla-with-batteries/
https://www.catl.com/en/news/943.html
https://www.energy-storage.news/powin-energy-signs-10gwh-supply-deal-with-battery-manufacturer-eve-energy/
https://www.wartsila.com/media/news/12-09-2023-wartsila-signs-large-multi-year-supply-agreement-with-eve-energy-3323314
https://na.panasonic.com/us/energy-solutions/battery-storage/
https://www.lgessbattery.com/us/main/main.lg
https://www.samsungsdi.com/ess/index.html
https://www.pv-magazine.com/2022/05/18/lg-energy-solution-unveils-new-battery-storage-solutions-moves-to-lfp/
https://www.prnewswire.com/news-releases/lg-energy-solution-and-vistra-corp-celebrate-the-installation-of-the-worlds-largest-battery-energy-storage-system-at-moss-landing-media-day-event-301358748.html
https://www.energy-storage.news/fluence-raises-guidance-again-reveals-aesc-and-northvolt-battery-deals/
https://www.energy-storage.news/hitachi-buys-out-abbs-remaining-stake-in-energy-and-power-grids-business/
https://www.global.toshiba/ww/products-solutions/battery/scib.html
https://voltstorage.com/en/technology
https://www.canarymedia.com/articles/long-duration-energy-storage/noon-energy-raises-28m-for-a-whole-new-kind-of-long-duration-storage
https://formenergy.com/technology/battery-technology/
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Source: Clean Power, Modo Enerc



https://cleanpower.org/wp-content/uploads/2023/11/ACP_Q3-2023-Market-Report-Public.pdf
https://modoenergy.com/research/8727
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8 Cell damages & connection issues BMS failure & SoC estimation Thermal system malfunction Water and heat damage
2 error
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o Manufacturing faults, transport Deep discharge, overcharge,
§ damages, connection issues and Underutilization and balancing Overheating and leakage Overtemperaturg Al EceRSmied
- power electronics failure problems a9y
Recalibration and balancing,

_5 Detect Cell quality and connection Check BMS data to reduce Test HVAC functionality Identify unexpected temperature
= issues with data analytics downtime and avoid warranty deviations
9 losses
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Source: Energy Storage News



https://www.energy-storage.news/using-battery-analytics-to-support-bess-commissioning-a-technical-deep-dive/
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o i*ﬂx%ﬂﬁ/ﬁ'%{ .}\}\ 2400 mAh @[J 5050 mAh Consumer Batteries Market

Market forecast to grow at CAGR of 3.7%

o THLEBINRIEEN 25 W £ 240 W, AITEL 60 0#HE2] O /PN SEI] fi# ., USD 60.3 Billion

USD 45.1 Billion [ I‘

o JHEH - ILEMASEKTTIZFITE 2022 RBAR 451{ZE T, TR 2030 ERHE K
29 30%, KE|6031ZFEx, mir#iE & AFER 3.7%,

2022 2030

Device
Apple M NOthIng

Ph 15
Product iPhone S23 Ultra
Pro Max
Battery capacity
[mAh] 444] 4855
Max charging
power [W] 25 45
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Source st charging phones in 2023 - Phonea arena

Pixel 8 pro Redmi Note 12 | Xperial Mate XS Find X5 iQ00 10 Phone 2
Explorer Y, Pro Pro
5050 4300 5000 4500 5000 4700 4600 4800 4700
27 210 30 55 80 200 240 150 45

VOLTA
VF FOUNDATION


https://www.phonearena.com/news/Phones-fast-charging-speeds-comparison_id125026
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BB-1234/U

A TOTAL ENERGY
100 w» )

WEIGHT

IMMERSION

ENERGY DENSITY

220 whikg

LITHIUM ION

ARUE(L L R AR RS

MIL-PRF-32383 Inspection & Test Requirements

Visual and mechanical
Dimensions and weight
Battery open circuit voltage
Insulation resistance
Altitude

Explosive decompression
Charge acceptance
Capacity discharge (initial)
Cycle life

Battery storage life
Overcharge/electrical
leakage

Low temperature discharge
High temperature discharge
Projectile

High rate discharge
Retention of charge

Pulse discharge

Motor inrush current
Thermal shock

Mechanical shock
Vibration (discharge)
Conformability

Connector insertion

Flat terminal strength

Immersion, shallow

Transit drop, severe

Surface friction

Salt Fog

Chemical resistance
Electrostatic Discharge
Solar radiation

Immersion, shallow (post drop)
State of charge

SMBus

Full capacity discharge
Extreme low temp. discharge
Extreme high temp. discharge
Battery case vent

Short circuit protection
Impact

High temperature temporary cut-
off

High temperature permanent
cut-off

Electromagnetic interference
Pulse magnetic field
Interchangeability

Lithium Battery Safety Program
(US Navy) Tests

| Bullet Penetration
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https://govtribe.com/file/government-file/w91crb18p0003-mil-prf-32383-4-dot-pdf
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= — b " g All-Electric
E Eﬂﬁ =k IIII ;—E*jk 7]-& g il . Electrified drive
e\ A train powered by
B R B ) energy storage
o [ RS I [ E A P e RT P v RO eystem, possioly
VEFF R AR AV B 24y, VIS fhiy : Electrified drive sl systen.
N - trai d b
42 PR [EIRG A B B S ALY R o acombuston
engine or fuel
High voltage cell.
Ny N tora
BT 151 A eannedr%ylust?(:‘rfgf
R A Sy e E Y slecpy Full Time Silent Mobility, 50% Fuel Reduction,
- - N 2 Electrification mobility All Silent Watch, 200x peak power, 95%
H ES ks UIA {1 [yal Thermal Signature Reduction

Al L 2l A
& (WP, peEEElR . EVE Energy highly lectrifed
components
EEF skl FBEElE . TERA) )

3-5 Mile Silent Mobility, 35% Fuel Reduction, 4x
Silent Watch, 40% improved sprint, 18x power

Anti-idle with ‘

3-5 Miles Silent Mobility, 35% Fuel Reduction, 40%
improved sprint, 2x Silent Watch, 10x power

No Silent Mobility, 20% Fuel Reduction, 2x Silent Watch,
3x-10x Power Generation, Export/Import Power
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rmy, National Academy of Sciences



https://apps.dtic.mil/sti/trecms/pdf/AD1177989.pdf
http://nap.nationalacademies.org/26886
https://www.whitehouse.gov/briefing-room/presidential-actions/2021/12/08/executive-order-on-catalyzing-clean-energy-industries-and-jobs-through-federal-sustainability/
https://www.whitehouse.gov/briefing-room/presidential-actions/2021/12/08/executive-order-on-catalyzing-clean-energy-industries-and-jobs-through-federal-sustainability/
https://www.whitehouse.gov/briefing-room/presidential-actions/2021/12/08/executive-order-on-catalyzing-clean-energy-industries-and-jobs-through-federal-sustainability/
https://www.whitehouse.gov/briefing-room/presidential-actions/2021/12/08/executive-order-on-catalyzing-clean-energy-industries-and-jobs-through-federal-sustainability/
https://www.whitehouse.gov/briefing-room/presidential-actions/2021/12/08/executive-order-on-catalyzing-clean-energy-industries-and-jobs-through-federal-sustainability/
https://www.whitehouse.gov/briefing-room/presidential-actions/2021/12/08/executive-order-on-catalyzing-clean-energy-industries-and-jobs-through-federal-sustainability/
https://www.whitehouse.gov/briefing-room/presidential-actions/2021/12/08/executive-order-on-catalyzing-clean-energy-industries-and-jobs-through-federal-sustainability/
https://www.whitehouse.gov/briefing-room/presidential-actions/2021/12/08/executive-order-on-catalyzing-clean-energy-industries-and-jobs-through-federal-sustainability/
https://www.whitehouse.gov/briefing-room/presidential-actions/2021/12/08/executive-order-on-catalyzing-clean-energy-industries-and-jobs-through-federal-sustainability/
https://www.whitehouse.gov/briefing-room/presidential-actions/2021/12/08/executive-order-on-catalyzing-clean-energy-industries-and-jobs-through-federal-sustainability/
https://www.whitehouse.gov/briefing-room/presidential-actions/2021/12/08/executive-order-on-catalyzing-clean-energy-industries-and-jobs-through-federal-sustainability/
https://www.whitehouse.gov/briefing-room/presidential-actions/2021/12/08/executive-order-on-catalyzing-clean-energy-industries-and-jobs-through-federal-sustainability/
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I . .. Cell chemistry Avg. mission T Avg. .
Appllcatlons Amblent Pressure Radliation temperature DeSIgn Cha“enges

Earth 1013 kPa
Upper atmosphere 200 Pa
Low earth orbit (LEO) 10©-10° Pa
Geosynchronous orbit 1072 Pa
(GEO)
Lunar 3x10° Pa
Mars 560 Pa
Deep space 101%-10" Pa

Electric vehicle

Stratostats

ISP satellites

Media broadcasting

Lunar rover

Martian rover

Deep space probes
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2) Virtue Market Research (3) £33 (4) Zhang, J

6) Singh.l.ctal (7) NASA (

Graphite + NCM

Graphite + LCO

Graphite + NCA
or LFP

Graphite + NCA or
Nickel Hydrogen

Pu-238 RTG
(radioisotope thermal
generator)

Graphite + NCA

Pu-238 RTG
(radioisotope thermal
generator)

8-12 years

<100 days

<30 days (humans)
4 - 26 years
(constellations)

>7 years
(many operating past
EOL)

3 months design,
31 months life
(Jade Rabbit rover)

90 days NASA design

(Opportunity lasted ~15
years)

45+ years (Voyager)

QUQ S 1) NASA (12 2. QrC ) ) (14) NAS 1

H-3, Be-7, C-14,Na-22
0.2ImSv/year

He, Li- through Fe ions
Neutrons 1-10 MeV
12 Neutrons/cma2/s,

1000-10 M
Protons and Electrons/cm?/s

400-500 km/s Protons &
Electrons 30/cmn2/s

Protons, Electrons 10-10000
MeV, 1-10 Protons/cm?/s

Protons, Electrons
1-1000 MeV, 100-1000/s

Protons, Electrons
1-10,000 MeV
100-10,000/s

-30°C to +40°C

-20°C to -60°C

-65°C to +125°C

-196°C to +128°C

-130°C to +120°C

-153°C to +20°C

-270°C

Corrosion

Low temperatures,
icing, pressure
variations

Sealing under frequent
temperature variation

Calendar life, high
cycle-life

Extended duration of
hot and cold/dark
periods

Sealing under
temperature variation,
RTG radiation

Calendar life, RTG
radiation and
decreasing heating
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https://ntrs.nasa.gov/api/citations/20090023862/downloads/20090023862.pdf
https://virtuemarketresearch.com/report/space-battery-market
https://www.e3s-conferences.org/articles/e3sconf/pdf/2017/04/e3sconf_espc2017_06004.pdf
https://nebula.esa.int/sites/default/files/neb_study/2694/C4000137476ExS.pdf
https://www.researchgate.net/publication/338508242_Low_cost_satellite_constellations_for_nearly_continuous_global_coverage?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6Il9kaXJlY3QiLCJwYWdlIjoiX2RpcmVjdCJ9fQ
https://www.nasa.gov/humans-in-space/leo-economy-frequently-asked-questions/
https://www.ida.org/-/media/feature/publications/s/sc/schedule-and-cost-estimating-analysis-for-leo-satellite-constellations/d-33436.ashx
https://iopscience.iop.org/article/10.1088/1361-6498/abb120
https://agupubs.onlinelibrary.wiley.com/doi/full/10.1029/2023GL103069
https://radhome.gsfc.nasa.gov/radhome/papers/apl_922.pdf
https://phys.org/news/2016-08-china-jade-rabbit-lunar-rover.html
https://www.nasa.gov/mission/artemis-i/
https://mars.nasa.gov/mer/mission/overview/
https://spaceflight101.com/change/change-3/
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ource: UL Lithjium-ion Battery Incident Reporting



https://www.ul.com/insights/lithium-ion-battery-incident-reporting
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UL 2580

GB 38031

UNECE-R 100 Rev. 3
UN 38.3

&
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Source: (1) UL, (2) Cycling Weekly, (5) UL E-bike Standards

REB RN EEML

UL 2271
(Light Electric Vehicle)

UL 2849

(E-Bike)

EN 15194
(E-Bike)

UL 2272
(E-Mobility Devices / E-Scooters)
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https://www.ul.com/services/electric-vehicle-battery-testing-and-certification
https://www.cyclingweekly.com/products/buy-smartly-these-e-bikes-meet-the-internationally-recognized-safety-standards
https://www.ul.com/resources/comparison-e-bikes-standards-en-15194-and-ul-2849
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Cadillac Lyric and Hummer EV: 4§
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https://www.guideautoweb.com/en/articles/69148/2023-volkswagen-id.4-recalled-for-fire-risk-from-12v-battery/
https://www.guideautoweb.com/en/articles/69148/2023-volkswagen-id.4-recalled-for-fire-risk-from-12v-battery/
https://www.freep.com/story/money/cars/ford/2023/03/10/ford-recalls-some-lightning-trucks-for-defective-battery/69995456007/
https://www.cars.com/research/bmw-ix-2023/recalls/
https://www.usatoday.com/story/money/cars/recalls/2023/05/08/mercedes-benz-recall-sedan-battery-tiffin-breeze/70190442007/
https://gmauthority.com/blog/2023/06/2023-cadillac-lyriq-recalled-for-improperly-welded-battery-connections/
https://fortune.com/2023/06/01/jaguar-recalling-i-pace-electric-suvs-batteries-catch-fireand-telling-owners-park-outside/
https://www.cars.com/research/tesla-model_y-2023/recalls/
https://electrek.co/2023/09/11/porsche-and-audi-evs-recalled-over-battery-sealing/
https://electrek.co/2023/09/11/porsche-and-audi-evs-recalled-over-battery-sealing/
https://www.reuters.com/business/autos-transportation/ford-recalling-35000-us-mach-e-evs-over-power-loss-reports-2023-10-18/
https://www.npr.org/2023/11/02/1210089494/toyota-recalls-nearly-1-9m-rav4s-to-fix-batteries-that-can-move-during-hard-turn
https://www.freightwaves.com/news/volvo-mack-replacing-batteries-on-electric-trucks-because-of-fire-risk
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Source: EPRI; 2 PublicPower; * BNEF


https://storagewiki.epri.com/index.php/BESS_Failure_Event_Database
https://www.publicpower.org/periodical/article/developer-investigating-recent-fire-california-energy-storage-facility
https://about.bnef.com/blog/2h-2023-energy-storage-market-outlook/
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System-Level g%% B Enclosure ® BOP M Performance Test BOP: Balance of Plant

o Fﬁé}buﬁ'ﬁlﬂiﬂﬁ: I'—tl‘ttﬂi‘j(47%;g;/kﬂ5 AC/DC power
B 3006 I EL4R 12 3%, v e
SEIA=TD S - - Thermal combiner 4
L4 ):_\] B EE,#EZHZQ&FE,@:IHJE E Ej-] suppression management panel 5 Enclosure
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EMATHARAS HE,

Cell-Level H.X3%

B Electrode Manufacturing ™ Cell Assembly Cell Finishing

&EMGEH A

Stacking/Winding Calendaring

2
Welding
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Source: CEA/PV-madgazine



https://www.pv-magazine-australia.com/2023/11/11/weekend-read-bess-lessons-learned/?utm_source=USA+%7C+Newsletter&utm_campaign=ae078f0ed6-RSS_EMAIL_CAMPAIGN&utm_medium=email&utm_term=0_80e0d17bb8-ae078f0ed6-160400451
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Number of battery-related incidents by category Number of battery-related incidents over time
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Battery Device Device 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
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Source: EAA 1], DOT 2.


https://www.faa.gov/hazmat/resources/lithium_batteries/incidents
https://explore.dot.gov/t/FAA/views/LithiumBatteries/IncidentDetails?%3Aembed=y&%3AisGuestRedirectFromVizportal=y
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Source: 'NEPA?Siemens, *ARUP


https://www.nfpa.org/news-blogs-and-articles/blogs/2022/11/28/evs-and-parking-structures
https://assets.new.siemens.com/siemens/assets/api/uuid:9217c503-1acd-4c81-84cc-dcab1aefece2/white-paper-fire-safety-in-parking-garages-with-electric-vehicle.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1168956/covered-car-parks-fire-safety-guidance-for-electric-vehicles.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1168956/covered-car-parks-fire-safety-guidance-for-electric-vehicles.pdf
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Source: Clean Power; 2 WoodMackenzie - Energy storage technology trends report II; UL


https://cleanpower.org/resources/energy-storage-codes-standards/
https://www.ul.com/resources/electric-vehicle-battery-enclosure-material-safety-ul-2596
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K Battery Tallk BB AT 1/01/2024 (HRAS 2,0)



https://www.energy.gov/eere/articles/battery500-progress-update
https://www.rising.saci.kyoto-u.ac.jp/en/
https://battery2030.eu/
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SNl Sse Lo S shiae Ziste S )

Avg

A Silicon (High | o 4im jon | LItIUM | 5o1id State Sulfidic | Solid State Oxidic
Lidon Lidon Lidon Lidon Lion High | Lithium Metal| NiMaiofity | = apmoy) | Sulfur Batery| ™ itpium Metal Lithium Metal
(NMC811-Gr) | (NCA-Gr) (LFP-Gr) (LCO-Gr) (L"NM%; (High Ni-Li) ,,P:(:f:;)pe **Market LNot’ Anode Anode
Phass Soon (CATL) Commncicial Not C Not Cc cial
Whikg (cell level)
Volumetric Energy Density Whi/L u
(cell level) 400-600 250-400 300-450 280-300 450-650
Nominal Voltage (V) 3.7(2.5-4.2)( 3.6(3.0-4.2) (3.2 (2.5 - 3.65] 3.7(25-4.2)(3.7(2.5-4.2)| 3(1.0-4.2) |21(1.8-24)| 3.7(25-4.2) 3.7(25-4.2)
Cell Cost $/kWh 2023 $112.70 $120.30 123.6
Cycle Life (C/2+ rate) 1500 1000 | 2000 | 750 **500 |**3000-6000 *250-500 **250-500
Self Discharge (Qual) Avg Avg Avg Avg Avg **Avg | ~Good |
Calender aging (Qual) Avg Avg Avg Avg Avg Avg **Avg **Avg
Rate Capability (Qual) Avg Avg Avg Avg **Avg **Avg **Poor
Safety (Qualitative) Poor Poor Avg Poor Poor **Avg **Poor
High Temperature Operation
(60C+)(Qual) Poor
Low Ten('l{a oeg)t (u(;za(l))peratlon Avg Avg Avg Avg Avg Avg Avg
Recycle Va(l:u:s(tlLé.ﬁ(;?t, Ni, Cu) for Avg Avg Poor Poor Avg Avg **Poor **Poor -
Possible Form Factors and e *manufacturing *manufacturing
8o Fosticton| o Bestcto o stctn st | o Restrton | oResrton | G | it
*HIRTIENRZSN, BRI RNE AT LA R i M BB E A AR AR
BXEZiIFE, BiHE: Battery Talk: EEtBRIFRA#HT 1/01/2024 (iR 2.0)
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Source: Battery Talk; Batterv Application Break Down 1/01/2024 (Version 2.0)
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https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/lithium-cobalt-oxide
https://offgridtech.org/tech-updates-online/2021/lithium-iron-phosphate-batteries-pros-and-cons/
https://www.grepow.com/blog/lithium-iron-phosphate-vs-lithium-cobalt-oxide-battery-monday.html
https://www.sciencedirect.com/science/article/abs/pii/S0921344922000520
https://globaledge.msu.edu/blog/post/57136/congos-cobalt-controversy

WEFRESHE R SESEN

NSHEDHT: BHERERIE (LFP) vs. 1Ri&sh (NMC)

LFP {8

cERet
« KIEAED

- SRR E TR

NMC {155

PN A=En>]
- HEERE

- [REMERE
CERTE
« SRR IhAtRL
ik

- BEHE

w

LFP 5%

- EE
- fEREE
- {EErE
© RMARLEEE
(PR TR

. DpE

* MELUSEENERfERA
=

. EM R

K (*2022)

NMC &%
. BAS

=
* SR/EhNEE

2023 | BATTERY REPORT | 01 Industry | P.123
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Lithium Cost Per Wh
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=EANESNREEERRGEME (BEEPER
W2,

VOLTA
VF FOUNDATION


https://docs.google.com/spreadsheets/d/1BmUIc7glVppOUBByrKPAhSImwjPMJMecZis9XyAKiG8/edit?usp=sharing

E R

| tatk

EEFREIbPRARHIEERE—TUCRAR, ERURTRANERER, FAXHEIBAIRBAMNEE,. TR mr BRI,
AEE—MAREEENAN@mANEE, MEESEEEESNRERE, EAEREMNRE T EEIGH . LTO 2XEEE
BRI, EEZ2HEAGehERREE. EERARAREEE/IIREER:

ap e
BEERE

REE B RSN AT
LEFEZAIER T, A
EEEbEEEARIEES
B. A=, ENEEESFA

EM AR EE ERAMEE,

SENEEREUR T BRI

FEIEE IR

HRIEFEFE BRI BRI FERIR
RMNEEEE, DR
oy i e PSE i
AR, XERELSEMHE
BT RSN APE—IN
BRI,

FEIRETS R IR FR I
EAmA= LI EAIERE
TF, WTERIRESRIEAT
SEFRREEXER, 7
RIS IRIEIAPER
IHISE AR, LA
PREBIBAIERAD.

SIERAFREME

CARARFNERRA B IERE

ARSI ERS FHEmFT
RARERSEMIERE,

MBI IREER
Eé%FTET%‘ NS ESIIEIE 2

PR BATE IR TE R R B
RS EEEEXREERN
1B, TRFPEINER A
REFRIZFAITE, FRS
RIFRT R AIMEREKT,

Fmige AN B AR
mAIE RAEIETZ., 5
FONTANEEREIFR A4
R A TR — A SEfRE

ZEEEERITHIEEERE
EER. QRIS R
PRRINBEPEERAR, EJ9te
ERRZ PRI RESEIAERAEES.
TRFIBERNZ2RE. B
ER R TREE
SRl NElu S iR

IMERN

MM TSR AEREAMRT]
AR R, Al
FIFERZRBERAPRE R
SRR R4, 2R
%ﬁﬁ&ﬂlﬂ, PUEZNE= 12

v,: VOLTA
2023 | BATTERY REPORT | O1 Industry | P.130 FOUNDATION

Battery Talk; Batterv Application Break Down 1/01/2024 (Version 2.0



https://docs.google.com/spreadsheets/d/1BmUIc7glVppOUBByrKPAhSImwjPMJMecZis9XyAKiG8/edit?usp=sharing

WERBTIE RS

B AR RN RE

=
HATASEAEIE. A

mileENFIETSE, B—

BERERINRRILE,

i

B OEESHEERE,
(B SIAKERATH L.

TRESHE

KRERTERIRER R ERYR,

(B EaIIK.

HEE

EeREAREIKETE,
BETREN, BEE
ﬁﬁ'&*ﬂﬁ%ﬁﬁﬁﬁﬁ&

IIZNATEEFRED, 3
E, AR BEEGREFR
7N e

BIRAYERGS,

BENF SRR 2 4RE

EEHIECAE, FJSH
EERNNEEZE

BIRAYERERE], SRS
BEEEERIDNARR

RASTAE (B | 7
BHERHEBERANIETENE
ERWAEK, SEWURMbERE
MBS andaR

SHassFiEEL,
AR

EENIRETE DR,
FhazeRE, BEETNE
i, IEFEHTERPIARER
XLk,

2023 | BATTERY REPORT | O1 Industry | P.131

Battery Talk; Batterv Application Break Down 1/01/2024 (Version

VOLTA
VF FOUNDATION



https://docs.google.com/spreadsheets/d/1BmUIc7glVppOUBByrKPAhSImwjPMJMecZis9XyAKiG8/edit?usp=sharing

WERBETE EREDLN

EEMHTLURMEBREEZENEANHE, R NMERTIUETMNMERFELLZT, IENaEFRNMRETS

#RT). ERIRICRE793600 mAh/g, MAEAPRICEE372 mAh/g,
RABEELEEW/RESPARIZIK(300-400%), XAILIBIT T EERESHSEINARE, ArILIo@EE Rk, Bit, Hhi&

HESHAR—EEGkiNE, BERERDEB-8%).

iR EIGR =N

d: Initial CE mﬁmm

o0
(o]e) e

BESHIN

| oo\:// o

AfLEE ESaE aEiE
HREFISEZERL EEESEME LHEARRE
BT EE: —8 Hitbp E = B iEEK .

{kiE (SiO) Fi=&fkhx FEERL_EAYRREEFN3DE
(SiOy) |
BiCRELASES A/ E RS LS HhEARIE

SHEERLE, RFRRAK IPEERRFAZEL EMHPRERERS
e SRR T — LA AL SERMERS T SHME,
Al BN T MENFESRCE
fE
StptEate, BSXRE EREMBEEAR, K8 AR SR B A,
(S AOPRFRE BRATMS 28 AERYWARBRANN SR
7857 BT SEVERIAZRK, A% HURRL D AIFE AR RIS HURRL I FNEB AR R TEE
BEATREXEIRRE] LEERBEFIAZHSIOES SRENER, EERE
RIEETFRA FFan
VOLTA
2023 | BATTERY REPORT | O1 Industry | P. 132 v,: FOUNDATION



WERBTE RREDEN

—H =R 7~H hHB +—A

Group145 Amprius S& 7L Enevate5JRESLASIR ISR Enevate 5NantG y

Nexeon &4k UFHZREmRNaA ASE Power ZES{ERN i

A5 775K sq ft =

H 25 N[
BE . Am I;i'usg %R $5000 C:. e
/
GROUPm arT%.D.I:TUS OneD;%EJZ$4SOOE CE_EE% ENEVATE
—R wi= tH +A +—B

lonblox: SEHSEISIE Group 14 7EEERTRM IS Nexeon EESIATHIHE Enovix XA T{E CustomCells§kig
RAAEEFiEGIRAGEIER s R RN SIRERKR BhY ith, HEPEEED EnevatefJERM4E
HBARYESFE 5EpE3200  REAEII 17itig ey

hX£ BISRELE

s Sila |5 fed

Nanograf #{7$65005 &
=

2023 | BATTERY REPORT | O1 Industry | P.133

Nnepfie on

VOLTA
VI: | FOUNDATION


https://app.ediscoveryassistant.com/case_law/53558-group14-techs-inc-v-nexeon-ltd
https://app.ediscoveryassistant.com/case_law/53558-group14-techs-inc-v-nexeon-ltd
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https://amprius.com/amprius-technologies-selects-colorado-for-gigawatt-hour-scale-factory-site/
https://www.prnewswire.com/news-releases/group14-technologies-begins-construction-of-the-worlds-largest-commercial-factory-for-advanced-silicon-battery-materials-301788910.html
https://www.prnewswire.com/news-releases/group14-technologies-begins-construction-of-the-worlds-largest-commercial-factory-for-advanced-silicon-battery-materials-301788910.html
https://www.prnewswire.com/news-releases/group14-technologies-begins-construction-of-the-worlds-largest-commercial-factory-for-advanced-silicon-battery-materials-301788910.html
https://www.businesswire.com/news/home/20230613456823/en/Enevate-Announces-New-Production-License-Agreement-with-JR-Energy-Solution-Enabling-Further-Scale-up-of-its-Breakthrough-Battery-Technology
https://www.businesswire.com/news/home/20230613456823/en/Enevate-Announces-New-Production-License-Agreement-with-JR-Energy-Solution-Enabling-Further-Scale-up-of-its-Breakthrough-Battery-Technology
https://www.greencarcongress.com/2023/06/20230605-amprius.html
https://www.greencarcongress.com/2023/06/20230605-amprius.html
https://www.linkedin.com/posts/vincentpluvinage_ca-based-oned-battery-sciences-breaks-ground-activity-7118120627525316608-zJRm/?trk=public_profile_like_view
https://www.businesswire.com/news/home/20230921916521/en/Enevate-and-NantG-Power-Announce-Partnership-to-Manufacture-and-Launch-Next-Generation-Ultra-High-Performance-Battery
https://www.businesswire.com/news/home/20230921916521/en/Enevate-and-NantG-Power-Announce-Partnership-to-Manufacture-and-Launch-Next-Generation-Ultra-High-Performance-Battery
https://www.businesswire.com/news/home/20230921916521/en/Enevate-and-NantG-Power-Announce-Partnership-to-Manufacture-and-Launch-Next-Generation-Ultra-High-Performance-Battery
https://www.theinformation.com/articles/the-electric-enovix-lays-off-185-engineers-and-shifts-most-of-its-operations-to-malaysia
https://www.theinformation.com/articles/the-electric-enovix-lays-off-185-engineers-and-shifts-most-of-its-operations-to-malaysia
https://www.theinformation.com/articles/the-electric-enovix-lays-off-185-engineers-and-shifts-most-of-its-operations-to-malaysia
https://www.theinformation.com/articles/the-electric-enovix-lays-off-185-engineers-and-shifts-most-of-its-operations-to-malaysia
https://www.reuters.com/world/china/china-require-export-permits-some-graphite-products-dec-1-2023-10-20/
https://www.reuters.com/world/china/china-require-export-permits-some-graphite-products-dec-1-2023-10-20/
https://electrek.co/2023/11/09/polestar-will-trial-storedots-350kw-dc-capable-battery-on-polestar-5-prototype/
https://www.silanano.com/press/press-releases/sila-begins-the-build-out-of-its-moses-lake-plant-for-2025-production-of-titan-silicon
https://na.panasonic.com/us/news/panasonic-energy-purchase-silicon-anode-materials-nexeon-enabling-production-higher-energy-density
https://na.panasonic.com/us/news/panasonic-energy-purchase-silicon-anode-materials-nexeon-enabling-production-higher-energy-density
https://na.panasonic.com/us/news/panasonic-energy-purchase-silicon-anode-materials-nexeon-enabling-production-higher-energy-density
https://customcells.com/customcells-collaborates-with-enevate-to-scale-up-advanced-battery-technology-globally/
https://customcells.com/customcells-collaborates-with-enevate-to-scale-up-advanced-battery-technology-globally/
https://www.spokesman.com/stories/2023/dec/12/sila-nanotechnologies-signs-agreement-with-panason/
https://www.spokesman.com/stories/2023/dec/12/sila-nanotechnologies-signs-agreement-with-panason/
https://www.spokesman.com/stories/2023/dec/12/sila-nanotechnologies-signs-agreement-with-panason/
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https://intercalationstation.substack.com/p/silicon-series-pt-1
https://intercalationstation.substack.com/p/silicon-series-pt-2
https://intercalationstation.substack.com/p/silicon-series-part-3
https://intercalationstation.substack.com/p/silicon-series-part-4
https://www.youtube.com/watch?v=94u6f6bijDA
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https://www.linkedin.com/pulse/analyzing-global-lto-battery-market-2023-2030-projected
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https://www.linkedin.com/pulse/analyzing-global-lto-battery-market-2023-2030-projected
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https://www.youtube.com/watch?v=7bxZ3L2qvng
https://www.greencarcongress.com/2022/10/20221020-doecomponents.html
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https://www.prnewswire.com/news-releases/zeta-energy-demonstrates-production-of-lithium-sulfur-batteries-using-dry-process-301835040.html
https://www.prnewswire.com/news-releases/zeta-energy-demonstrates-production-of-lithium-sulfur-batteries-using-dry-process-301835040.html
https://www.reuters.com/business/autos-transportation/stellantis-invests-us-start-up-lyten-develop-lithium-sulfur-batteries-2023-05-25/
https://www.businesswire.com/news/home/20230614275002/en/Lyten-Opens-First-Automated-Battery-Pilot-Line-in-the-U.S.-to-Produce-Lithium-Sulfur-Batteries
https://www.teslarati.com/lithium-sulfur-battery-producer-200-million/
https://etn.news/energy-storage/gelion-and-ionblox-partner-to-develop-next-gen-lithium-silicon-sulfur-cells
https://www.prnewswire.com/news-releases/zeta-energy-demonstrates-industry-leading-progress-in-lithium-sulfur-batteries-301964964.html
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Polvanionic Cathode materjals for Sodium jon batteries, Dissertation from Mr. Huang Zhang (KIT)



https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwiPporVitKDAxVuZmwGHQiYCAoQFnoECC4QAQ&url=https%3A%2F%2Fpublikationen.bibliothek.kit.edu%2F1000091096%2F23082781&usg=AOvVaw0errBd4PFrsFlL7BbQCX3Z&opi=89978449
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https://www.mtixtl.com/EQ-SIB-LONFM.aspx
https://pubs.rsc.org/en/content/articlelanding/2015/ee/c5ee00695c
https://www.mtixtl.com/eq-sib-nvp20.aspx
https://www.mtixtl.com/EQ-SIB-NFPP.aspx
https://www.mtixtl.com/EQ-SIB-PW.aspx
https://www.mtixtl.com/EQ-SIB-PB.aspx
https://www.mtixtl.com/EQ-SIB-KTHC.aspx
https://www.msesupplies.com/products/mse-pro-hard-carbon-powder-for-lithium-and-sodium-ion-battery-anode-100g?variant=31887616245818
https://pubs.acs.org/doi/abs/10.1021/acs.accounts.5b00114
https://pubs.rsc.org/en/content/articlelanding/2018/qm/c7qm00480j
https://www.mdpi.com/2313-0105/8/12/272
https://pubs.rsc.org/en/content/articlelanding/2023/ee/d3ee02082g
https://pubs.rsc.org/en/content/articlelanding/2022/cs/d1cs00948f
https://www.frontiersin.org/articles/10.3389/fchem.2023.1253959/full

ERBECEE EEESgEch

WEFHEIt HEHRI

TTRFE

HRIEFEFEAES]

TREEEE

Tt

~23000 ppm

140-150 Wh/Kg

250-400 Wh/L

2000-20,000

SIERREREIA4C;
R&D 7Rt T

—-20 °C to 60 °C

£ 0 VTiZ£i&hm

2023 | BATTERY REPORT | O1 Industry | P. 147

Wood Mackenzie

20 ppm

140-280 Wh/Kg BURTFLE
& (NMC, LFP, LTO, NCA
etc.)

250-750 Wh/L BEURFL=E
& (NMC, LFP, LTO, NCA
etc.)

2000-20,000

BURTACEMERR (NMC -
<1C, LFP - <2C, LTO - <6C)

0 °C-45 °C (For LTO, -30
°C - 60 °C

EHELA50% SOCHEH), LAsk
ITHE

—Na-ion —NMC LFP —Pb-Acid

Specific Energy

Power Capability Energy Density

2

Safety Cycle Life

Temperature Operational
Range

VOLTA
VF ‘ FOUNDATION


https://www.woodmac.com/news/opinion/will-sodium-ion-battery-cells-be-a-game-changer-for-electric-vehicle-and-energy-storage-markets/
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https://www.nature.com/articles/s41560-020-00748-8
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https://www.scmp.com/business/china-business/article/3211430/chinese-ev-maker-jac-unveils-worlds-first-car-powered-cheaper-sodium-ion-battery
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https://www.scmp.com/business/china-business/article/3211430/chinese-ev-maker-jac-unveils-worlds-first-car-powered-cheaper-sodium-ion-battery
https://www.scmp.com/business/china-business/article/3211430/chinese-ev-maker-jac-unveils-worlds-first-car-powered-cheaper-sodium-ion-battery
https://www.carscoops.com/2023/04/byds-seagull-starts-at-just-11300-and-has-sodium-ion-battery/
https://www.carscoops.com/2023/04/byds-seagull-starts-at-just-11300-and-has-sodium-ion-battery/
https://www.carscoops.com/2023/04/byds-seagull-starts-at-just-11300-and-has-sodium-ion-battery/
https://www.cnbc.com/2023/10/04/veteran-execs-from-tesla-northvolt-hatch-plan-to-scale-grid-batteries.html
https://www.cnbc.com/2023/10/04/veteran-execs-from-tesla-northvolt-hatch-plan-to-scale-grid-batteries.html
https://www.cnbc.com/2023/10/04/veteran-execs-from-tesla-northvolt-hatch-plan-to-scale-grid-batteries.html
https://www.energy-storage.news/world-first-grid-scale-sodium-ion-battery-project-in-china-enters-commercial-operation/
https://www.energy-storage.news/world-first-grid-scale-sodium-ion-battery-project-in-china-enters-commercial-operation/
https://www.energy-storage.news/world-first-grid-scale-sodium-ion-battery-project-in-china-enters-commercial-operation/
https://electrek.co/2024/01/05/byd-breaks-ground-first-sodium-ion-ev-battery-plant/
https://electrek.co/2024/01/05/byd-breaks-ground-first-sodium-ion-ev-battery-plant/
https://northvolt.com/articles/northvolt-sodium-ion/
https://northvolt.com/articles/northvolt-sodium-ion/
https://northvolt.com/articles/northvolt-sodium-ion/
https://northvolt.com/articles/northvolt-sodium-ion/
https://www.catl.com/en/news/6013.html
https://www.catl.com/en/news/6013.html
https://www.catl.com/en/news/6013.html
https://www.catl.com/en/news/6013.html
https://electrek.co/2023/12/27/volkswagen-backed-ev-maker-first-sodium-ion-battery-electric-car/
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Notel: Significant variations between cylindrical vs pouch reported datapoints Note2: Metrics obtained from news reports, no verified datasets publicly available
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https://www.greencarcongress.com/2023/10/20231030-tiamat.html
https://natron.energy/product/
https://faradion.co.uk/technology-benefits/strong-performance/
https://www.pv-magazine.com/2023/11/22/northvolt-unveils-160-wh-kg-sodium-ion-battery/
https://cnevpost.com/2022/12/02/hina-gwh-sodium-ion-battery-production-line-first-product/
https://medium.com/predict/catls-new-battery-will-cause-an-ev-revolution-f5ef3fd78dfd
https://carnewschina.com/2023/07/26/for-chinese-kei-car-makers-sodium-is-the-new-lfp/
https://www.electrive.com/2023/01/03/eve-energy-is-expanding-battery-rd-capacities-in-china/
https://greatpower.net/en/product/index.html
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https://link.springer.com/article/10.1007/s11027-019-09907-z
https://link.springer.com/article/10.1007/s11027-019-09907-z
https://link.springer.com/article/10.1007/s11027-019-09907-z
https://www.linkedin.com/pulse/hina-sib-cell-jac-ev-publish-day-jerry-wan/
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https://www.energy.gov/sites/default/files/2023-09/6_Technology%20Strategy%20Assessment%20-%20%236%20Sodium%20Batteries_508.pdf
https://www.ctvc.co/ldes-long-duration-energy-storage-tech/
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Solid electrolyte types
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https://medium.com/batterybits/a-brief-introduction-to-solid-state-batteries-37ee3eeb6587
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https://www.isi.fraunhofer.de/content/dam/isi/dokumente/cct/2022/SSB_Roadmap.pdf

WERBTH ERES

EFEEARSER FREIEEAHEENEAN, ERMEERMARIHETENRREREK. TEEGR X5 BFERTH
IIANRIEETTE, RESEREN.

MAHEBTE

FEESEBPHINALa, Ge, ZIESETE,
FeSEsEE FEIBAR:

RN, NMFETERIMAHERRR
(FETRWIESERRT) .
WERLITETEEFE, BEETH
BRINA, BXESEF (FETEK
YIERFEAER) .
EENERENAS, JREMEETHE
BRI IZNA (FETEAIERN
YIERSFBAERT) .

2023 | BATTERY REPORT | O1 Industry | P.158

Eraunhofer 19|

#E

Bl

KTHETRIR K

IR S5 S B R thiE A,
FTEXFITETRMER, BEFERSEN
FEfRR, ESERREIMNEISFEE10-20
g/kWh$BITE,
HIEEREEEZME, BEAERT
RN EREESERRETH
FrEE. S/MIESEBRTERAN
BE, UKSESEEEemmesE
i,

VOLTA
VF FOUNDATION


https://www.isi.fraunhofer.de/content/dam/isi/dokumente/cct/2022/SSB_Roadmap.pdf
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https://etn.news/buzz/solid-power-solid-state-battery-testing-bmw-ev-details
https://onlinelibrary.wiley.com/doi/abs/10.1002/aenm.202002360
https://prologium.com/prologium-announces-e5-2b-gigafactory-in-dunkirk-france-and-greets-french-president-emmanuel-macron/
https://www.electrive.com/2021/11/13/ses-unveils-hybrid-li-metal-battery-cell-and-factory-plans/
https://www.electrive.com/2023/07/04/nio-has-started-integrating-150-kwh-semi-solid-state-batteries/
https://electrek.co/2023/11/21/toyotas-long-range-solid-state-ev-batteries-limited/
https://www.reuters.com/technology/chinas-catl-unveils-condensed-matter-battery-power-civil-aircraft-2023-04-19/
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https://crugroup.com/
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https://www.youtube.com/watch?v=7bxZ3L2qvng
https://www.youtube.com/watch?v=RJgstZO72p4
https://www.youtube.com/watch?v=r2jag3wHeUI
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el Battery Talk: Lithium in Batteries Part 1, Battery Talk: Lithium in Batteries Part 2, .Battery Talk: Lithium in Batteries Part 3



https://www.youtube.com/watch?v=7bxZ3L2qvng
https://www.youtube.com/watch?v=RJgstZO72p4
https://www.youtube.com/watch?v=r2jag3wHeUI
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https://www.youtube.com/watch?v=7bxZ3L2qvng
https://www.youtube.com/watch?v=RJgstZO72p4
https://www.youtube.com/watch?v=r2jag3wHeUI
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https://www.goldmansachs.com/intelligence/pages/gs-research/direct-lithium-extraction/report.pdf
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https://crugroup.com/
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Task Title Duration (months) 2024 2025 2026 2027 2028 2029|2030]2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042 2043 2044
Project Evaluation and Feasibiilty Studies

Exploration and Screen of Projects 6-12 x |x

Pre-feasibility study 18-24 X |x |x |x

DFS or bankable feasibility study 24-36 x |x |x |x [x |x

Engineering, approvals, and process development

Process R&D for LCE or new Raw materials/process 24-36 x [ Ix [x |x [x

Basic Engineering 12

Detailed Engineering (PFMEA/PPAP 12-18

Permitting 12-24 x |x [x [x

Construction and approval of new production plant

construction/approval 24-36 x [x |x |x |x |x

Ramp up production

Start of production 1 X

Stabilization of product quality 12

Stabilization of the productivity 24 bl
Approval of commercial production product

QA/QC of product 05 X

12 month product applciation/perofrmance testing 12 X
Continus produciton of the product

Production of product 025 e
QA/QC of product 0.25 X
Packaing and Intermeediate storage 025 X
Special specifications of product 15 i
Order placement logisti

Delivery to port 05

Ship to Customer

2023 | BATTERY REPORT | O1 Industry | P.

B SR HIH R R R
KEBIERFTERFTA A
B, A FRIFH LUF L
20304 E S 4EHE K
R R I KBRS
A 8],

AERERITE DU H314F
ORI TE) M SK T A6 T % —
JAEHTAT LU B 7= L e 2 P
AT, A HITH ULE16
TN, FRIFRIE TR
e (DLE) XEFAUHHAR
TEAS R R SRR,

DLERH RKiF 2 m/k i)

AAFE, AR RFE
PRSI ABTHI R K,

VOLTA
VF FOUNDATION


https://www.youtube.com/watch?v=7bxZ3L2qvng
https://www.youtube.com/watch?v=RJgstZO72p4
https://www.youtube.com/watch?v=r2jag3wHeUI
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https://www.youtube.com/watch?v=7bxZ3L2qvng
https://www.youtube.com/watch?v=RJgstZO72p4
https://www.youtube.com/watch?v=r2jag3wHeUI
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https://www.youtube.com/watch?v=7bxZ3L2qvng
https://www.youtube.com/watch?v=RJgstZO72p4
https://www.youtube.com/watch?v=r2jag3wHeUI
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https://crugroup.com/
https://www.ft.com/content/cd1fd7f3-b3ea-4603-8024-db75ec6e1843
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https://crugroup.com/
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I [1] Manganese Metals Company, [2] CRU Group
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https://www.youtube.com/watch?v=Yi7WVj0wgPg
https://www.crugroup.com/knowledge-and-insights/insights/2023/lmfp-battery-material-will-revolutionise-energy-density-and-affordability-for-electric-vehicles
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SORTING
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kil S&P/Battery Materials Review, |[EA, Nouveau Monde Graphite



https://www.spglobal.com/marketintelligence/en/news-insights/latest-news-headlines/graphite-emissions-fuel-search-for-solutions-along-ev-supply-chain-69599516
https://www.iea.org/reports/critical-minerals-market-review-2023
https://nmg.com/wp-content/uploads/2021/06/NMG-Graphite-101.pdf
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Comparison of Environmental Impacts of Different Anode Grade Graphite Products Globally

2021 BTR Synthetic Graphite Cost Breakdown 2021 BTR Graphitization Cost Breakdown
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https://www.northerngraphite.com/_resources/technical-reports/Final%20Report_February2022_Updated%20and%20Reviewed.pdf?v=0.098
https://pdf.dfcfw.com/pdf/H3_AP202209291578761703_1.pdf?1664457941000.pdf
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https://hcss.nl/report/graphite-supply-chain-challenges-recommendations-for-a-critical-mineral/
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Benchmark Minerals

EU recycling market study Strategy& | PEM of RWTH Aachen University


https://medium.com/@joellopezs/navigating-the-battery-chemistry-conundrum-59feb253b7cf
https://www.strategyand.pwc.com/de/en/recycling-european-battery.html
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EU recvcling market study Strategy& | PEM of RWTH Agchen University
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https://www.strategyand.pwc.com/de/en/recycling-european-battery.html
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Max Wernv et al, Shruti Surivakymar et al
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https://medium.com/extantia-capital/does-lithium-have-a-green-future-69dbd25c469c
https://onlinelibrary.wiley.com/doi/full/10.1002/gch2.202200212
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https://www.accure.net/battery-knowledge/battery-management-systems-and-predictive-analytics-overview
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Source: Zhang. Yongzh Mingyuan Zhao
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https://github.com/wengandrew/battery-report/blob/main/config/company_list.csv
https://github.com/wengandrew/battery-report/blob/main/config/company_list.csv
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https://github.com/wengandrew/battery-report/blob/main/config/company_list.csv
https://github.com/wengandrew/battery-report/blob/main/config/company_list.csv
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https://www.pave.com/
https://www.pave.com/
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https://www.usnews.com/education/best-global-universities/united-states/energy-fuels
https://www.topuniversities.com/university-subject-rankings/materials-sciences?countries=us
https://www.topuniversities.com/university-subject-rankings/chemistry?countries=us
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Source: UT Dallas; University of Nevada, Reno; Qhio State: Tennessee College of Applied Technolog



https://news.utdallas.edu/science-technology/battery-energy-storage-initiative-2023/
https://www.nrel.gov/docs/fy22osti/81486.pdf
https://www.nrel.gov/docs/fy22osti/81486.pdf
https://www.unr.edu/nevada-today/news/2022/batteries-energy-storage-minor
https://www.wosu.org/2023-11-13/ohio-state-announces-battery-cell-research-center-in-partnership-with-honda-schaeffler
https://news.utdallas.edu/science-technology/battery-energy-storage-initiative-2023/
https://www.unr.edu/nevada-today/news/2022/batteries-energy-storage-minor
https://news.wosu.org/2023-11-13/ohio-state-announces-battery-cell-research-center-in-partnership-with-honda-schaeffler
https://www.bloomberg.com/features/2023-tennessee-ev-investment-education/
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https://battchallenge.org/
https://battchallenge.org/
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https://www.ukri.org/news/uk-battery-industry-boosted-by-initiatives-worth-3-2-million/
https://www.ucb.ac.uk/about-us/news/innovate-uk-awards-1-2m-to-university-led-west-midlands-partnership-to-grow-region-s-battery-manufacturing-workforce/
https://www.ncl.ac.uk/press/articles/latest/2023/09/regionalbatteryhub/
https://www.ukbic.co.uk/training
https://www.eventbrite.co.uk/o/faraday-battery-units-emerging-skills-follow-on-33580764331
https://www.insidermedia.com/news/midlands/university-awarded-funding-to-lead-electrification-forum
https://hvm.catapult.org.uk/wp-content/uploads/2021/11/National-Electrification-Skills-Forum-Brochure-FINAL.pdf
https://www.instituteforapprenticeships.org/apprenticeship-standards/battery-manufacturing-technician
https://www.faraday.ac.uk/career-development/phd-training-programme/
https://www.faraday.ac.uk/opportunities/phd-cohort-7/
https://www.ucb.ac.uk/about-us/news/innovate-uk-awards-12m-to-university-led-west-midlands-partnership-to-grow-region-s-battery-manufacturing-workforce/
https://www.ncl.ac.uk/press/articles/latest/2023/09/regionalbatteryhub/
https://www.ukbic.co.uk/training
https://www.eventbrite.co.uk/o/faraday-battery-units-emerging-skills-follow-on-33580764331
https://www.insidermedia.com/news/midlands/university-awarded-funding-to-lead-electrification-forum
https://hvm.catapult.org.uk/wp-content/uploads/2021/11/National-Electrification-Skills-Forum-Brochure-FINAL.pdf
https://www.instituteforapprenticeships.org/apprenticeship-standards/battery-manufacturing-technician
https://www.faraday.ac.uk/career-development/phd-training-programme/
https://www.faraday.ac.uk/opportunities/phd-cohort-7/
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https://www.mckinsey.com/industries/electric-power-and-natural-gas/our-insights/capturing-the-battery-value-chain-opportunity
https://electrek.co/2018/08/21/tesla-gigafactory-1-3000-workers/
https://publications.anl.gov/anlpubs/2022/07/176234.pdf
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=4128130
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=4128130
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https://www.washingtonpost.com/history/2023/09/16/uaw-major-strikes-history/
https://www.washingtonpost.com/history/2023/09/16/uaw-major-strikes-history/
https://www.npr.org/2023/09/20/1200357955/uaw-big-3-strike-auto-shawn-fain
https://www.npr.org/2023/09/20/1200357955/uaw-big-3-strike-auto-shawn-fain
https://www.npr.org/2023/11/12/1211602392/uaw-auto-strike-deals-ratified-big-three-shawn-fain
https://www.npr.org/2023/11/12/1211602392/uaw-auto-strike-deals-ratified-big-three-shawn-fain
https://news.bloomberglaw.com/daily-labor-report/uaw-scores-victory-in-ev-worker-battle-even-with-wage-compromise
https://news.bloomberglaw.com/daily-labor-report/uaw-scores-victory-in-ev-worker-battle-even-with-wage-compromise
https://news.bloomberglaw.com/daily-labor-report/uaw-scores-victory-in-ev-worker-battle-even-with-wage-compromise
https://news.bloomberglaw.com/daily-labor-report/uaw-scores-victory-in-ev-worker-battle-even-with-wage-compromise
https://news.bloomberglaw.com/daily-labor-report/uaw-scores-victory-in-ev-worker-battle-even-with-wage-compromise
https://www.newyorker.com/news/our-columnists/what-the-uaw-won
https://www.newyorker.com/news/our-columnists/what-the-uaw-won
https://www.vox.com/identities/2019/10/25/20930350/gm-workers-vote-end-strike
https://www.vox.com/identities/2019/10/25/20930350/gm-workers-vote-end-strike
https://www.nytimes.com/2019/09/25/business/gm-lordstown-strike.html
https://www.nytimes.com/2019/09/25/business/gm-lordstown-strike.html
https://www.freep.com/story/money/cars/general-motors/2019/10/25/gm-uaw-strike-contract-ratification-update/4057059002/
https://www.freep.com/story/money/cars/general-motors/2019/10/25/gm-uaw-strike-contract-ratification-update/4057059002/
https://www.freep.com/story/money/cars/general-motors/2019/10/17/gm-strike-update-lordstown-uaw/4007368002/
https://www.freep.com/story/money/cars/general-motors/2019/10/17/gm-strike-update-lordstown-uaw/4007368002/
https://peoplesdispatch.org/2023/08/28/big-three-auto-workers-vote-to-strike-by-97/
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| HOW THE BLOODTUF
THE CONGO.POWERS
OUR LIVES
SIDDHARTH KARA

WINNER OF THE FREDERICK DOUBLASS BOOK PRIZE

“A master class on how the world works. S8

ENERGY, CLIMATE, AND
THE CLASH OF NATIONS ~

DANIEL YERGIN S

WINNER OF THE PULITZER PRIZE

WITH A NEW EPILOGUE

“An essential book"
Cive Hamilton, author of Hidden Hand

= THE WINNERS AND LOSERS
IN THE RACE TO 6O GREEN

Charged

A History of Batteries and Lessons
for a Clean Energy Future

Ty % o

James Morton Turner
Foreword by Paul S. Sutter
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https://www.linkedin.com/newsletters/7028855205660172288/?displayConfirmation=true
http://intercalationstation.substack.com/
https://subscriptions.theinformation.com/newsletters/the-electric/archive
http://betterbatteries.substack.com/
http://lithiumvalle.substack.com/
http://greenrocks.substack.com/
https://www.youtube.com/channel/UCIFn7ONIJHyC-lMnb7Fm_jw/videos
https://www.globallithium.net/podcast
https://batterymaterialsreview.podbean.com/
https://batterygeneration.podigee.io/
https://podcasts.apple.com/us/podcast/battery-storage-podcast/id1561047978
https://www.spreaker.com/show/redefining-energy

EXEHTREIRAT
D‘ﬁ SN
Hblﬁ Z%B

HiFp = M SRR S

s 4 {0 Changzhou Battery Technology Association

T

T

- RERREE

| BXREIE/ s
18861284160 H1d 1

VF ‘ VOLTA
2023 | BATTERY REPORT | Sponsored Content | P. 259 FOUNDATION




VOLTA
VF | FOUNDATION

04 BUR

Volta Foundation/&—MHAz HIEERIMEE
e, ) FREFBRmITIWAHIRE,

TAEIR R T EER A A ARE BE

2023 | BATTERY REPORT | 04 Policy | P.260



04 B3R | #RELEER

2023 4, R4S EMR S 18 I FFEESE RPN TR IR IPOCRRI TN, RERVEEINR 2R E1m 5 .
fEAESE, IRA BENVRIESUMHRAY T UG THRE#HD, KT BB )i E/Kian) BARSCE, SILRIES, REE (RRH R IERD)
M ER OSRIEAEHE) BISER, BRI EHEIRTTARIEIEM, RS SR PN A A BB AT ERRG I (R 1 >R B ) Bl s &8

?iiﬂoﬁwﬂﬁ,*I@L*ME%ﬁﬂﬁﬂ%fﬁé%m o FIEETEEZRCHBMZINE, FADaH KR,

BB E R E R SR TR HL b 5 285 @ﬁﬁl“ﬁT%&W?&% BRI AR I TR FHATR M T R
s A

BT PRI 2 Ay, IS EEERR IR S SR W BaBah b,  LUiesdtQUHT, 18 5@ 4 i B & e ) R L BE N 5%,

2023 | BATTERY REPORT | 04%olicy | P. v,: ‘

VOLTA
FOUNDATION



VE | VOLTA
2023 | BATTERY REPORT | GZ&Pslicy | P. FOUNDATION
8



| B AT

Jb3E:

o IRAFEENTR A BLUSCHINUG T 8T

o EREA AR AT HL IR AR
B, BTN “HhE
FEESAR” F

RIM:

o IR B 51 N GHT A R R R
DA PT R R 1

o EAT AR JF RN DL AR [
P HL A R

o 2023 AN H AT BN L
B, AR ASE . A
b e A S

2023 4 : HEFEZBORBEEHENE., PR RE A SCRY AN —&

RERBUREEEE 0B

EH:

o FEGIANAEEER, B
[ra] 7 56 ] R R B BEL 1 e ] )
S I 4 AL AR AR U 6
Jiti o

o FEEBTARE A L B4
JR 5

o ElIJEE R B I o g IBAL
Al

2023 | BATTERY REPORT | 0zEPolicy | P.

LR S N

o HXTImAIA RRATE KT
SR A A R FH O SRR BT
U, EAE BN AR B T I
I ISR A

o WRORANEHE HE SCHEA 7 I o

VOLTA
VF ‘ FOUNDATION




_ VE | VOLTA
2023 | BATTERY REPORT | 0ZBolicy | P. FOUNDATION



| EEIRAEZRFISIRA |

IS

EEE I RENFEHEME NG EE DK

Incentive for consumers and OEMs:
Clean Vehicle Tax Credit (30D)

New vehicles* must satisfy two conditions to qualify for a purchase tax credit up to $7,500:
. Foreign Entity of Concern (FEOC) compliant:
Assembled in Vehicles may not contain any critical minerals (from
North America
Vehicles must also meet critical mineral and battery component requirements, each
accounting for 50% of the total credit:

2025) or battery components (from 2024) that were
extracted, processed, or manufactured by a FEOC.
a - - a -
Y
Part 1: Critical Mineral Requirement Part 2: Battery Component
Requirement $3,750

$3,750

Minimum % value of critical minerals' in Minimum % value of components? in the
the battery must be extracted OR battery must be manufactured OR
processed? in the US or Free Trade assembled in North America.

Agreement country.

= 2036 "™ 2027 "™ 2028 ™ 2029

= 2025

= 2024

2023

Minerals

Component [

2023 | BATTERY REPORT | 0a&Policy | P.

158 Bkl US Treasury, US Treasury CRU Group
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Incentive for suppliers:
Advanced Manufacturing Production Tax Credit (45X)

Battery components? and critical minerals® produced in the US
may qualify for tax credits under certain requirements.

2023 2030 2031 2032
Fullcredit 75%credit  50% credit 25% credit

Battery
moduies ($/kWh) 10.00 7.50 5.00 2.50
Battery
cells ($/kWh) 35.00 26.30 17.50 8.80
Electrode
active materials
(% of production 10.0 7.5 5.0 25
cost)
Critical minerals
(% of production 10.0 7.5 5.0 25
cost)®
Notes:

1- Critical mineralsapplicable to batteriesinclude: Li, Ni, Co, Mn, graphite,among trace minerals

2- Processing means the refining of mineralsinto constituent materials include powder of CAM and AAM,
foils, electrolyte salesand additives etc.

3- Battery Componentsinclude: electrode, electrolyte, separator, battery module

4- Selling price must not exceed $80k for vans, SUVs, and pickup trucks, and $55k for other vehicles

5- As per latest guidance, the cost of raw material extraction of acquisition used to produce the critical
mineral or active material isexcluded from the tax credit
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https://home.treasury.gov/news/press-releases/jy1379
https://public-inspection.federalregister.gov/2023-27498.pdf
https://www.crugroup.com/knowledge-and-insights/insights/2023/us-automakers-will-struggle-to-qualify-for-ev-tax-credits/
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Battery supply chain production by IRA 30D tax credit eligibility in 2025, %

Non-FEOC in US/FTA countries

ﬂg T 5’% '?=Ef *R ”& *&. ﬁ *ﬁ E Em 7[_ ‘El, =3 EE IRA compliant -[: Nom—FEO(E Tm US/FTA< countries (<.25% gov. owned)
FEOC ?EHX ﬂquZﬁ%“LE’J{E{Ti%YLEr% ( E IRA non-compliant { Non-FEOC in non-US/FTA countries
2025 i) FHEBMAH (B 2024 Fi2)

B FEOC (producing in China, Russia or >25% gov. owned)
North America demand
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& intermediates & MHP chemicals chemicals su \phate su Iphate
VF VOLTA
2023 | BATTERY REPORT | 0z B®licy | P. FOUNDATION

s BOkIR: US Tre v, CRU Group 2



https://www.govinfo.gov/content/pkg/FR-2023-12-04/pdf/2023-26479.pdf
https://www.crugroup.com/knowledge-and-insights/insights/2023/us-automakers-will-struggle-to-qualify-for-ev-tax-credits/
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Critical mineral value makeup of battery cells Battery component value makeup of battery
built in US vs. IRA requirement, % $/kWh cells builtin US vs. IRA requirement, % $/kWh
m Graphite
- ke wican = Anede b aﬂa?mmz A I G N
NMC8TT g |ithium m Cathode
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i a0 RIR, BRERIREEIEAR. BEMR.
0 0
20% 20%
0% 0%

hEME AR RRLI G F .
2023 2024 2025 2026 2027 2028 2023 2024 2025 2026 2027 2028
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I I I =1 = _ BEULN, BE5S FEOC A
| Ny

NMC

NOTE: Data based on modelling a 35 Ah pouch cell produced in the US, excluding processing and labour costs.
Aluminium and copper are assumed to be excluded from value calculation. There will be differences in costs of critical
minerals and battery components between the US and other countries, which will affect the value makeup.
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https://home.treasury.gov/news/press-releases/jy1379
https://www.crugroup.com/knowledge-and-insights/insights/2023/us-automakers-will-struggle-to-qualify-for-ev-tax-credits/

\/F | VOLTA
2023 | BATTERY REPORT | 04 Policy | P.268 FOUNDATION



B | (seimsrit)

BREBNMAELABHEIR RIS, IR HRISRERIRIL,

(FEDFAIATEI)  (GDIP) F2023F N\, STEEARUMSEARWASRS, FIlERSIEFIERTIE. 2l SEEE—

(FEMIT=IItE) EEFAARR

%EE%UEI’JTHE, LA ARRREEXSSCIRERMN SR B R S BT mAYHIiERE ). GDIPSBES 2, HMERSAERA, BRI

| o VON
o@-) SETRR @j’} AISBERERA MG

RIHERT&
EHERAIRES
EEE,ME?EE’J{EW»M
2021-2027FBRRERIZ 3, 720{ZBRTT SHEEtARAYEN:

SHEitAXRAYER .

AR SRR FIFIRNA00(ZET, H o HIERUMIBENGE
o (REFEMEIER)

IZFIZOZE’:EIE 30{ZBTE & I T REIhER- o EJJ[]H‘H‘E*DER&I!%
° EUMERESAFE (BEHA) Wl

d
7\ HEH B TR
I l | | SRR R S

'5%:&*@933’]{51&
HEHRREE B 3R 2 hERI 4
[£85°

o EVXBIRMEHERED
L4 RE "wasA/ERE T

NGES

2023 | BATTERY REPORT | 04 Policy | P.269
&iE: GDIP; GDIP explainer;InvestEV: Dedicated instrument for battery value chain

VOLTA
VF FOUNDATION



https://commission.europa.eu/strategy-and-policy/priorities-2019-2024/european-green-deal/green-deal-industrial-plan_en
https://commission.europa.eu/document/download/3fc5759d-a4eb-4110-ba4f-5bcf7b3b5a80_en
https://investeu.europa.eu/index_en
https://bepassociation.eu/the-commission-announced-e3-billion-to-boost-the-eus-battery-manufacturing-industry/
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https://data.consilium.europa.eu/doc/document/ST-7568-2023-INIT/en/pdf
https://data.consilium.europa.eu/doc/document/ST-16127-2023-INIT/en/pdf
https://www.consilium.europa.eu/en/infographics/critical-raw-materials/
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(Legislative acts)

REGULATIONS

REGULATION (EU) 2023/1542 OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL
of 12 July 2023
concerning batteries and waste batteries, amending Directive 2008/98/EC and Regulation (EU)
2019/1020 and repealing Directive 2006/66/EC
(Text with EEA relevance)

THE EUROPEAN PARLIAMENT AND THE COUNCIL OF THE EUROPEAN UNION,

Having regard to the Treaty on the Functioning of the European Union, and in particular Article 114 thereof and
Article 192(1) thereof in relation to Articles 54 to 76 of this Regulation,

Having regard to the proposal from the European Commission,
After transmission of the draft legislative act to the national parliaments,
Having regard to the opinion of the European Economic and Social Committee (?),

After consulting the Committee of the Regions,

Acting in accordance with the ordinary legislative procedure (2),

2023 | BATTERY REPORT | 04 Policy | P.271
Source: EU Batteries Regulation
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https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32023R1542
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32023R1542
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32023R1542
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Source: EU Batteries Regulation, EU recycling market study Strategy& | PEM of RWTH Aachen University
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https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32023R1542
https://thebatterypass.eu/assets/images/content-guidance/pdf/2023_Battery_Passport_Content_Guidance_Executive_Summary.pdf
https://projectcobra.eu/wp-content/uploads/2022/07/Market-Intelligence-Report-July-2022.pdf
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http://thebatterypass.eu/
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Department for
Business & Trade

Advanced
Manufacturing Plan
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UK Research -*-
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INSTITUTION == m UK ° S ROUSTIALESTION Automotive
Open access scale up with Transformation Fund
Building a Science Superpower Scaling high-tech businesses Gigafactory capability
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TDAP and CR&D programmes
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https://assets.publishing.service.gov.uk/media/656ef4871104cf000dfa74f3/uk-battery-strategy.pdf
https://assets.publishing.service.gov.uk/media/65788f51095987000d95df34/advanced-manufacturing-plan.pdf
https://www.gov.uk/government/publications/uk-critical-mineral-strategy/critical-minerals-refresh-delivering-resilience-in-a-changing-global-environment-published-13-march-2023
https://www.greenfinanceinstitute.com/wp-content/uploads/2023/06/GFI-BATTERY-HANDBOOK.pdf
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https://bepassociation.eu/opening-of-the-innovation-fund-2023-calls/
https://bepassociation.eu/the-commission-announced-e3-billion-to-boost-the-eus-battery-manufacturing-industry/
https://iuk.ktn-uk.org/news/investment-in-battery-technology-innovation/
https://www.ukbic.co.uk/ukbic-to-build-36m-flexible-industrialisation-line-fil-to-enable-battery-developers-to-more-easily-move-up-the-challenging-battery-manufacturing-scale-up-ladder
https://www.ukbic.co.uk/38m-funding-to-upgrade-the-uk-battery-industrialisation-centre-ukbic-announced-in-the-autumn-statement
https://iuk.ktn-uk.org/news/delivering-the-uks-national-battery-materials-scale-up-facility/
https://www.apcuk.co.uk/86-9-million-for-scale-up-and-rd-of-net-zero-vehicle-technology/
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Source: RoQ extension; ACEA incentives list; Rho Motion - France update
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https://ec.europa.eu/commission/presscorner/detail/en/ip_23_6707
https://www.acea.auto/files/Electric_cars-Tax_benefits__purchase_incentives_2023.pdf
https://rhomotion.com/reform-for-the-french-ev-subsidy
https://www.sae.org/news/2023/03/european-ice-ban
https://www.gov.uk/government/news/government-sets-out-path-to-zero-emission-vehicles-by-2035
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Source: China Policy Explainer; China Dialogue: Gov.cn; Japan Policy Explainer; Reuters-$2,2bn; Reuters-US Trade Deal; US-Japan Trade Deal; South Korea Policy Explainer; Korea Herald
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https://batterieseurope.eu/wp-content/uploads/2023/06/Battery-Innovation-China_rev5.pdf
https://chinadialogue.net/en/business/life-after-subsidies-for-chinas-evs/
https://www.gov.cn/zhengce/zhengceku/2023-02/03/content_5739955.htm
https://batterieseurope.eu/wp-content/uploads/2023/06/Battery-Innovation-JAPAN_release.pdf
https://www.reuters.com/business/autos-transportation/japan-give-toyota-854-mln-support-domestic-ev-battery-output-nikkei-2023-06-15/
https://www.reuters.com/business/autos-transportation/us-japan-strike-trade-deal-electric-vehicle-battery-minerals-2023-03-28/
https://ustr.gov/sites/default/files/2023-03/US%20Japan%20Critical%20Minerals%20Agreement%20Text%20March%202023.pdf
https://batterieseurope.eu/wp-content/uploads/2023/06/Battery-Innovation-South-Korea_rev6.pdf
https://www.koreaherald.com/view.php?ud=20230420000698
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https://www.cirs-group.com/en/chemicals/china-imposes-export-control-measures-on-graphite-materials
https://company-announcements.afr.com/asx/syr/0a0c251e-7381-11ee-9d3a-5e86cadfdb0a.pdf
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Source: European Commission, CRU Group, CRU Group


https://www.europarl.europa.eu/thinktank/en/document/EPRS_ATA(2023)754553
https://www.crugroup.com/knowledge-and-insights/insights/2023/mapping-ev-tradeflows-today-s-production-and-trade-landscape-versus-anticipated-shifts-by-2030/
https://sustainability.crugroup.com/article/chinese-electric-vehicles-pose-a-formidable-challenge-to-the-western-automotive-industry
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Source: CRU Group


https://www.linkedin.com/posts/sam-adham_batterymaterials-batterymanufacturing-batterytechnology-activity-7135937401813622784-ffAT
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https://www.linkedin.com/posts/sam-adham_batterymaterials-batterymanufacturing-batterytechnology-activity-7135937401813622784-ffAT
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Source; Economic Times; PIB.gov - Cabinet; PIB.gov - CERC; Critical Minerals: Economic Times - Mineral Blocks: MNRE.gov - Energy Storage Obligation; Mercom India- Rajasthan Energy Storage Target: Solarquarter - CEA:
Jlharkhand; CNBC - Rajasthan; Economic Times - 20GWh; JMK - ESS tenders


https://economictimes.indiatimes.com/industry/energy/power/government-issues-guidelines-to-promote-development-of-pumped-storage-projects/articleshow/99387092.cms
https://pib.gov.in/PressReleasePage.aspx?PRID=1955112
https://www.tndindia.com/cerc-allows-high-price-day-ahead-market-hp-dam-on-iex/
https://pib.gov.in/PressReleasePage.aspx?PRID=1942027
https://energy.economictimes.indiatimes.com/news/coal/govt-puts-20-mineral-blocks-worth-rs-45000-crore-including-lithium-up-for-auction/105601120
https://mnre.gov.in/energy-storage-systemsess-overview/
https://www.mercomindia.com/rajasthan-renewable-policy-65-gw-solar-fy30
https://solarquarter.com/2023/05/05/india-to-have-64-non-fossil-fuel-capacity-by-2030-cea-report/
https://www.drishtiias.com/state-pcs-current-affairs/lithium-reserves-food-in-koderma-district-of-jharkhand
https://www.cnbctv18.com/india/lithium-reserves-found-in-rajasthan-how-big-is-it-and-why-important-16592831.htm
https://economictimes.indiatimes.com/markets/stocks/news/empowering-india-a-glimpse-into-battery-energy-storage-systems-for-a-sustainable-future/articleshow/103951267.cms
https://jmkresearch.com/renewable-sector-published-reports/energy-storage-connecting-india-to-clean-power-on-demand/
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https://www.niti.gov.in/sites/default/files/2019-01/Strategy_for_New_India_2.pdf
https://www.niti.gov.in/sites/default/files/2019-01/Strategy_for_New_India_2.pdf
https://ev.delhi.gov.in/vision-mission
https://rmi.org/insight/need-for-advanced-chemistry-cell-energy-storage-in-india/
https://www.niti.gov.in/sites/default/files/2022-09/RMI-India-battery-report-v6-14092022.pdf
https://heavyindustries.gov.in/pli-scheme-national-programme-advanced-chemistry-cell-acc-battery-storage
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Source: India Energy Storage Alliance- Annual Market Assessment Report — 2023; Cabinet; vision report; Central Electricity Regulatory Commission;



https://pib.gov.in/PressReleasePage.aspx?PRID=1955112
https://indiaesa.info/resources/industry-reports/4164-iesa-vision-report
https://cercind.gov.in/Regulations/180-Regulations.pdf
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Source: India Energy Storage Alliance- Annual Market Assessment Report — 2023; Cabinet; vision report; Central Electricity Regulatory Commission;


https://pib.gov.in/PressReleasePage.aspx?PRID=1955112
https://indiaesa.info/resources/industry-reports/4164-iesa-vision-report
https://cercind.gov.in/Regulations/180-Regulations.pdf
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Source: Analyzed and Compiled from public announcements by SECI, MNRE, MoP and Organization Announcements; Tender Results
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https://jmkresearch.com/renewable-sector-published-reports/energy-storage-connecting-india-to-clean-power-on-demand/
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*on-road means passenger cars, vans, buses and trucks and excludes 2-3 wheelers in this analysis
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https://theicct.org/wp-content/uploads/2022/02/ZEV-EMDE-white-paper-A4-v3.pdf
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Israel 2030
Pvt vehicles 100%

Morocco 2025
Produce 1M EVs

Colombia 2035
Urban bus 100%

Costa Rica 2050 TY\ Cape Verde 2035

LDV 100%; PC 100%;
Bus & taxi stock 100% ' Urban bus 100% (2040)

Panama 2030—
Pvt vehicles 25%;
Bus stock 15%;
Govt. stock 25%

Ecuador 2025——
Buses & Taxis 100%

Chile 2035—
LDV, urban bus & taxi 100%,;
Freight truck & intercity x
bus 100% (2045) EE!
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Source: [CCT Briefing
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https://theicct.org/wp-content/uploads/2022/02/ZEV-EMDE-white-paper-A4-v3.pdf
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Source: African Developn L Ban 10 ASEAN-ICE Minerals Cooperatio conomic Commission for | atin America and the Caribbean



https://www.afdb.org/en/documents/approach-paper-towards-preparation-african-green-minerals-strategy
https://www.iisd.org/system/files/2023-05/scoping-study-critical-minerals-asean.pdf
https://repositorio.cepal.org/server/api/core/bitstreams/8d505030-7686-44e1-9f60-77ceb0610826/content
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Source: Australian Battery Policy Explainer; Critical Mineral Strateay: Critical Mineral List Critical Mineral List Update 23: National Battery Strategy Consultation; Australian Made Battery Plan



https://batterieseurope.eu/wp-content/uploads/2023/06/Battery-Innovation-Australia_rev5.pdf
https://www.industry.gov.au/publications/critical-minerals-strategy-2023-2030
https://www.industry.gov.au/publications/australias-critical-minerals-list-and-strategic-materials-list
https://www.industry.gov.au/news/updates-australias-critical-minerals-list
https://consult.industry.gov.au/national-battery-strategy-issues-paper
https://www.aph.gov.au/-/media/A25AE3D32E694EC2B99D969E6E730072.ashx
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https://www.linkedin.com/in/charlieparker-ratel-consulting/
https://www.linkedin.com/in/mouda-a-6a1769244/
https://www.linkedin.com/in/srirambharath/
https://www.linkedin.com/in/wengandrew/
https://www.linkedin.com/in/wendypapakostandini/
https://www.linkedin.com/in/nikaptushkina/
https://www.linkedin.com/in/dhevathirajan/
https://www.linkedin.com/in/yentyeh/
https://www.linkedin.com/in/aubertdemaray/
https://www.linkedin.com/in/wjlinda/
https://www.linkedin.com/in/jeffrey-bell-a6896447/
https://www.linkedin.com/in/mzliu/
https://www.linkedin.com/in/j-channell/
https://www.linkedin.com/in/alex-cipolla/
https://www.linkedin.com/in/sam-adham/
https://www.linkedin.com/in/aaron--wade/
https://www.linkedin.com/in/kent-j-griffith/
https://www.linkedin.com/in/eric-yongwei-zheng-ph-d-79805065/
https://www.linkedin.com/in/qianran-katherine-he-phd-20006369/
https://www.linkedin.com/in/sharmajhalak/
https://www.linkedin.com/in/rohitkumar03/
https://www.linkedin.com/in/nanette-jaren/
https://www.linkedin.com/in/solankisneha/
https://www.linkedin.com/in/lara-dienemann/
https://www.linkedin.com/in/poojavadhva/
https://www.linkedin.com/in/darren-h-s-tan-5158b6194/
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