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https://www.nytimes.com/2021/01/28/business/gm-zero-emission-vehicles.html
https://www.nytimes.com/2021/01/28/business/gm-zero-emission-vehicles.html
https://www.nytimes.com/2021/01/28/business/gm-zero-emission-vehicles.html
https://www.businesswire.com/news/home/20210210005278/en/Fidelity-Leads-81M-Investment-in-Enevate-to-Accelerate-Commercialization-of-Fast-Charging-Electric-Vehicle-Battery-Technology
https://www.businesswire.com/news/home/20210210005278/en/Fidelity-Leads-81M-Investment-in-Enevate-to-Accelerate-Commercialization-of-Fast-Charging-Electric-Vehicle-Battery-Technology
https://www.media.volvocars.com/us/en-us/media/pressreleases/277409/volvo-cars-to-be-fully-electric-by-2030
https://www.nytimes.com/2021/03/02/business/volvo-electric-cars.html
https://www.nytimes.com/2021/03/02/business/volvo-electric-cars.html
https://www.nytimes.com/2021/03/02/business/volvo-electric-cars.html
https://www.reuters.com/article/us-eu-stateaid-batteries/eu-looks-to-tesla-bmw-and-others-to-charge-3-5-billion-battery-project-idUSKBN29V1LS
https://www.reuters.com/article/us-eu-stateaid-batteries/eu-looks-to-tesla-bmw-and-others-to-charge-3-5-billion-battery-project-idUSKBN29V1LS
https://www.reuters.com/article/us-eu-stateaid-batteries/eu-looks-to-tesla-bmw-and-others-to-charge-3-5-billion-battery-project-idUSKBN29V1LS
https://www.reuters.com/article/us-eu-stateaid-batteries/eu-looks-to-tesla-bmw-and-others-to-charge-3-5-billion-battery-project-idUSKBN29V1LS
https://www.reuters.com/article/us-eu-stateaid-batteries/eu-looks-to-tesla-bmw-and-others-to-charge-3-5-billion-battery-project-idUSKBN29V1LS
https://techcrunch.com/2021/01/26/sila-nanotechnologies-raises-590m-to-fund-battery-materials-factory/
https://techcrunch.com/2021/01/26/sila-nanotechnologies-raises-590m-to-fund-battery-materials-factory/
https://techcrunch.com/2021/01/26/sila-nanotechnologies-raises-590m-to-fund-battery-materials-factory/
https://www.marketwatch.com/story/ev-battery-maker-microvast-to-go-public-via-merger-with-spac-tuscan-holdings-in-deal-valued-at-about-3-billion-2021-02-01
https://www.marketwatch.com/story/ev-battery-maker-microvast-to-go-public-via-merger-with-spac-tuscan-holdings-in-deal-valued-at-about-3-billion-2021-02-01
https://www.marketwatch.com/story/ev-battery-maker-microvast-to-go-public-via-merger-with-spac-tuscan-holdings-in-deal-valued-at-about-3-billion-2021-02-01
https://insideevs.com/news/485971/ford-ups-ev-investment-29-billion-2025/
https://insideevs.com/news/485971/ford-ups-ev-investment-29-billion-2025/
https://insideevs.com/news/485971/ford-ups-ev-investment-29-billion-2025/
https://www.cnbc.com/2021/03/03/ample-opens-5-ev-battery-swapping-stations-for-bay-area-uber-drivers.html
https://www.cnbc.com/2021/03/03/ample-opens-5-ev-battery-swapping-stations-for-bay-area-uber-drivers.html
https://www.cnbc.com/2021/03/03/ample-opens-5-ev-battery-swapping-stations-for-bay-area-uber-drivers.html
https://northvolt.com/articles/cuberg-acquisition/
https://northvolt.com/articles/cuberg-acquisition/
https://northvolt.com/articles/cuberg-acquisition/
https://www.volkswagenag.com/en/events/2021/Volkswagen_Power_Day.html
https://www.volkswagen-newsroom.com/en/press-releases/power-day-volkswagen-presents-technology-roadmap-for-batteries-and-charging-up-to-2030-6891
https://www.volkswagen-newsroom.com/en/press-releases/power-day-volkswagen-presents-technology-roadmap-for-batteries-and-charging-up-to-2030-6891
https://www.volkswagen-newsroom.com/en/press-releases/power-day-volkswagen-presents-technology-roadmap-for-batteries-and-charging-up-to-2030-6891
https://electricautonomy.ca/2021/01/18/tesla-dalhousie-university-jeff-dahn/#:~:text=The%20Tesla%2DJeff%20Dahn%2DDalhousie,as%20NSERC%2FTesla%20Canada%20Inc.
https://electricautonomy.ca/2021/01/18/tesla-dalhousie-university-jeff-dahn/
https://electricautonomy.ca/2021/01/18/tesla-dalhousie-university-jeff-dahn/
https://www.store-dot.com/post/first-ever-5-minute-charge-li-ion-battery-samples
https://www.store-dot.com/post/first-ever-5-minute-charge-li-ion-battery-samples
https://www.store-dot.com/post/first-ever-5-minute-charge-li-ion-battery-samples
https://www.store-dot.com/post/first-ever-5-minute-charge-li-ion-battery-samples
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https://www.greencarcongress.com/2021/04/20210424-orocobre-galaxy.html
https://www.greencarcongress.com/2021/04/20210424-orocobre-galaxy.html
https://www.greencarcongress.com/2021/04/20210424-orocobre-galaxy.html
https://www.greencarcongress.com/2021/04/20210424-orocobre-galaxy.html
https://en.byd.com/news/byds-new-blade-battery-set-to-redefine-ev-safety-standards/
https://en.byd.com/news/byds-new-blade-battery-set-to-redefine-ev-safety-standards/
https://en.byd.com/news/byds-new-blade-battery-set-to-redefine-ev-safety-standards/
https://www.electrive.com/2021/05/21/oxis-energy-is-facing-bankruptcy/#:~:text=The%20British%20lithium%2Dsulphur%20battery,and%20the%20patents%20auctioned%20off.
https://www.electrive.com/2021/05/21/oxis-energy-is-facing-bankruptcy/#:~:text=The%20British%20lithium%2Dsulphur%20battery,and%20the%20patents%20auctioned%20off.
https://www.electrive.com/2021/05/21/oxis-energy-is-facing-bankruptcy/#:~:text=The%20British%20lithium%2Dsulphur%20battery,and%20the%20patents%20auctioned%20off.
https://techcrunch.com/2021/05/03/ford-bmw-lead-solid-powers-130m-series-b-round/
https://techcrunch.com/2021/05/03/ford-bmw-lead-solid-powers-130m-series-b-round/
https://techcrunch.com/2021/05/03/ford-bmw-lead-solid-powers-130m-series-b-round/
https://techcrunch.com/2021/05/03/ford-bmw-lead-solid-powers-130m-series-b-round/
https://asia.nikkei.com/Business/Technology/Murata-to-mass-produce-all-solid-state-batteries-in-fall2
https://asia.nikkei.com/Business/Technology/Murata-to-mass-produce-all-solid-state-batteries-in-fall2
https://asia.nikkei.com/Business/Technology/Murata-to-mass-produce-all-solid-state-batteries-in-fall2
https://asia.nikkei.com/Business/Technology/Murata-to-mass-produce-all-solid-state-batteries-in-fall2
https://media.ford.com/content/fordmedia/fna/us/en/news/2021/05/20/ford-commits-to-manufacturing-batteries.html
https://media.ford.com/content/fordmedia/fna/us/en/news/2021/05/20/ford-commits-to-manufacturing-batteries.html
https://media.ford.com/content/fordmedia/fna/us/en/news/2021/05/20/ford-commits-to-manufacturing-batteries.html
https://e4tp.com/volvo-car-group-and-northvolt-announce-exciting-new-partnership-plan/
https://e4tp.com/volvo-car-group-and-northvolt-announce-exciting-new-partnership-plan/
https://e4tp.com/volvo-car-group-and-northvolt-announce-exciting-new-partnership-plan/
https://e4tp.com/volvo-car-group-and-northvolt-announce-exciting-new-partnership-plan/
https://e4tp.com/volvo-car-group-and-northvolt-announce-exciting-new-partnership-plan/
https://www.electrive.com/2021/06/28/renault-confirms-battery-deals-with-aesc-and-verkor/
https://www.electrive.com/2021/06/28/renault-confirms-battery-deals-with-aesc-and-verkor/
https://www.electrive.com/2021/06/28/renault-confirms-battery-deals-with-aesc-and-verkor/
https://www.electrive.com/2021/06/28/renault-confirms-battery-deals-with-aesc-and-verkor/
https://newsroom.porsche.com/en/2021/company/porsche-investment-factory-high-performance-battery-cells-cellforce-group-gmbh-joint-venture-partner-customcells-24855.html
https://newsroom.porsche.com/en/2021/company/porsche-investment-factory-high-performance-battery-cells-cellforce-group-gmbh-joint-venture-partner-customcells-24855.html
https://newsroom.porsche.com/en/2021/company/porsche-investment-factory-high-performance-battery-cells-cellforce-group-gmbh-joint-venture-partner-customcells-24855.html
https://www.recyclingtoday.com/article/battery-resourcers-honda-lithium-ion-batteries/
https://www.recyclingtoday.com/article/battery-resourcers-honda-lithium-ion-batteries/
https://www.recyclingtoday.com/article/battery-resourcers-honda-lithium-ion-batteries/
https://www.recyclingtoday.com/article/battery-resourcers-honda-lithium-ion-batteries/
https://pushevs.com/2021/04/11/farasis-energy-reaches-330-wh-kg-with-new-battery-cell/
https://pushevs.com/2021/04/11/farasis-energy-reaches-330-wh-kg-with-new-battery-cell/
https://pushevs.com/2021/04/11/farasis-energy-reaches-330-wh-kg-with-new-battery-cell/
https://pushevs.com/2021/04/11/farasis-energy-reaches-330-wh-kg-with-new-battery-cell/
https://www.bloomberg.com/news/articles/2021-04-10/ford-vw-battery-supplier-said-to-reach-deal-to-avoid-import-ban
https://www.bloomberg.com/news/articles/2021-04-10/ford-vw-battery-supplier-said-to-reach-deal-to-avoid-import-ban
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https://www.youtube.com/watch?v=LxKtCquWx5c
https://www.youtube.com/watch?v=LxKtCquWx5c
https://www.redwoodmaterials.com/press/redwood-materials-announces-700m-external-investment-round
https://www.redwoodmaterials.com/press/redwood-materials-announces-700m-external-investment-round
https://s26.q4cdn.com/263384136/files/doc_financials/2021/q2/QS-Shareholder-Letter-Q2-07272021-v3.pdf
https://s26.q4cdn.com/263384136/files/doc_financials/2021/q2/QS-Shareholder-Letter-Q2-07272021-v3.pdf
https://s26.q4cdn.com/263384136/files/doc_financials/2021/q2/QS-Shareholder-Letter-Q2-07272021-v3.pdf
https://www.daimler.com/dokumente/investoren/praesentationen/daimler-ir-fixedincomepresentation-q2-2021.pdf
https://www.daimler.com/dokumente/investoren/praesentationen/daimler-ir-fixedincomepresentation-q2-2021.pdf
https://www.daimler.com/dokumente/investoren/praesentationen/daimler-ir-fixedincomepresentation-q2-2021.pdf
https://formenergy.com/technology/battery-technology/
https://formenergy.com/technology/battery-technology/
https://formenergy.com/technology/battery-technology/
https://www.forbes.com/sites/robertbryce/2021/08/22/gms-18-billion-chevy-bolt-recall-shows-why-automakers-ev-rollouts-could-be-on-fire/?sh=1efa89d35f14
https://www.forbes.com/sites/robertbryce/2021/08/22/gms-18-billion-chevy-bolt-recall-shows-why-automakers-ev-rollouts-could-be-on-fire/
https://www.forbes.com/sites/robertbryce/2021/08/22/gms-18-billion-chevy-bolt-recall-shows-why-automakers-ev-rollouts-could-be-on-fire/
https://www.forbes.com/sites/robertbryce/2021/08/22/gms-18-billion-chevy-bolt-recall-shows-why-automakers-ev-rollouts-could-be-on-fire/
https://www.prnewswire.com/news-releases/group14-technologies-announces-joint-venture-with-sk-materials-to-accelerate-global-dual-sourcing-for-lithium-silicon-battery-materials-301336806.html
https://www.prnewswire.com/news-releases/group14-technologies-announces-joint-venture-with-sk-materials-to-accelerate-global-dual-sourcing-for-lithium-silicon-battery-materials-301336806.html
https://www.prnewswire.com/news-releases/group14-technologies-announces-joint-venture-with-sk-materials-to-accelerate-global-dual-sourcing-for-lithium-silicon-battery-materials-301336806.html
https://www.prnewswire.com/news-releases/group14-technologies-announces-joint-venture-with-sk-materials-to-accelerate-global-dual-sourcing-for-lithium-silicon-battery-materials-301336806.html
https://techcrunch.com/2021/08/02/lilium-in-talks-with-brazilian-airline-for-1b-order/
https://techcrunch.com/2021/08/02/lilium-in-talks-with-brazilian-airline-for-1b-order/
https://techcrunch.com/2021/08/02/lilium-in-talks-with-brazilian-airline-for-1b-order/
https://techcrunch.com/2021/08/02/lilium-in-talks-with-brazilian-airline-for-1b-order/
https://techcrunch.com/2021/08/02/lilium-in-talks-with-brazilian-airline-for-1b-order/
https://www.thedetroitbureau.com/2021/09/ford-investing-11b-in-twin-battery-plants-new-ev-factory-for-f-series-pickups/
https://www.thedetroitbureau.com/2021/09/ford-investing-11b-in-twin-battery-plants-new-ev-factory-for-f-series-pickups/
https://www.thedetroitbureau.com/2021/09/ford-investing-11b-in-twin-battery-plants-new-ev-factory-for-f-series-pickups/
https://www.thedetroitbureau.com/2021/09/ford-investing-11b-in-twin-battery-plants-new-ev-factory-for-f-series-pickups/
https://www.thedetroitbureau.com/2021/09/ford-investing-11b-in-twin-battery-plants-new-ev-factory-for-f-series-pickups/
https://www.redwoodmaterials.com/press/anode-copper-foil-and-cathode-active-materials
https://www.redwoodmaterials.com/press/anode-copper-foil-and-cathode-active-materials
https://www.redwoodmaterials.com/press/anode-copper-foil-and-cathode-active-materials
https://www.redwoodmaterials.com/press/anode-copper-foil-and-cathode-active-materials
https://techcrunch.com/2021/09/08/sila-nanotechnologiess-first-next-gen-battery-will-launch-in-whoop-wearables/
https://techcrunch.com/2021/09/08/sila-nanotechnologiess-first-next-gen-battery-will-launch-in-whoop-wearables/
https://techcrunch.com/2021/09/08/sila-nanotechnologiess-first-next-gen-battery-will-launch-in-whoop-wearables/
https://techcrunch.com/2021/09/08/sila-nanotechnologiess-first-next-gen-battery-will-launch-in-whoop-wearables/
https://techcrunch.com/2021/09/08/sila-nanotechnologiess-first-next-gen-battery-will-launch-in-whoop-wearables/
https://www.nio.com/news/nio-launches-standard-range-hybrid-cell-battery
https://www.nio.com/news/nio-launches-standard-range-hybrid-cell-battery
https://www.nio.com/news/nio-launches-standard-range-hybrid-cell-battery
https://www.nio.com/news/nio-launches-standard-range-hybrid-cell-battery
https://insideevs.com/news/530037/svolt-first-nmx-cobaltfree-battery/
https://insideevs.com/news/530037/svolt-first-nmx-cobaltfree-battery/
https://insideevs.com/news/530037/svolt-first-nmx-cobaltfree-battery/
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https://www.bloomberg.com/news/articles/2021-10-25/hertz-said-to-order-100-000-teslas-in-car-rental-market-shake-up
https://www.bloomberg.com/news/articles/2021-10-25/hertz-said-to-order-100-000-teslas-in-car-rental-market-shake-up
https://www.bloomberg.com/news/articles/2021-10-25/hertz-said-to-order-100-000-teslas-in-car-rental-market-shake-up
https://www.forbes.com/sites/greggardner/2021/10/28/hyundai-kia-partner-with-factorial-energy-on-solid-state-battery-tech/
https://www.globenewswire.com/news-release/2021/10/28/2322487/0/en/Hyundai-Kia-and-Factorial-Energy-to-Jointly-Develop-Solid-State-Batteries-for-Next-Generation-Electric-Vehicles.html
https://www.globenewswire.com/news-release/2021/10/28/2322487/0/en/Hyundai-Kia-and-Factorial-Energy-to-Jointly-Develop-Solid-State-Batteries-for-Next-Generation-Electric-Vehicles.html
https://www.globenewswire.com/news-release/2021/10/28/2322487/0/en/Hyundai-Kia-and-Factorial-Energy-to-Jointly-Develop-Solid-State-Batteries-for-Next-Generation-Electric-Vehicles.html
https://arstechnica.com/cars/2021/10/stellantis-will-open-a-40-gwh-year-battery-plant-in-the-us-in-2024/
https://arstechnica.com/cars/2021/10/stellantis-will-open-a-40-gwh-year-battery-plant-in-the-us-in-2024/
https://arstechnica.com/cars/2021/10/stellantis-will-open-a-40-gwh-year-battery-plant-in-the-us-in-2024/
https://arstechnica.com/cars/2021/10/stellantis-will-open-a-40-gwh-year-battery-plant-in-the-us-in-2024/
https://www.ns-businesshub.com/transport/catl-battery-material-recycling-facility-china/#:~:text=Contemporary%20Amperex%20Technology%20(CATL)%20disclosed,electric%20vehicle%20(EV)%20batteries.
https://www.ns-businesshub.com/transport/catl-battery-material-recycling-facility-china/#:~:text=Contemporary%20Amperex%20Technology%20(CATL)%20disclosed,electric%20vehicle%20(EV)%20batteries.
https://www.ns-businesshub.com/transport/catl-battery-material-recycling-facility-china/#:~:text=Contemporary%20Amperex%20Technology%20(CATL)%20disclosed,electric%20vehicle%20(EV)%20batteries.
https://northvolt.com/articles/northvolt-labs-oct2021/
https://northvolt.com/articles/northvolt-labs-oct2021/
https://northvolt.com/articles/northvolt-labs-oct2021/
https://www.reuters.com/business/uks-johnson-matthey-exit-battery-business-ceo-leaves-2021-11-11/
https://matthey.com/en/news/2021/battery-materials-announcement#:~:text=Johnson%20Matthey%20announces%20intention%20to%20exit%20Battery%20Materials%20and%20provides%20trading%20update,-11th%20November%202021&text=Johnson%20Matthey%2C%20a%20global%20leader,principally%20for%20the%20automotive%20industry.
https://matthey.com/en/news/2021/battery-materials-announcement#:~:text=Johnson%20Matthey%20announces%20intention%20to%20exit%20Battery%20Materials%20and%20provides%20trading%20update,-11th%20November%202021&text=Johnson%20Matthey%2C%20a%20global%20leader,principally%20for%20the%20automotive%20industry.
https://matthey.com/en/news/2021/battery-materials-announcement#:~:text=Johnson%20Matthey%20announces%20intention%20to%20exit%20Battery%20Materials%20and%20provides%20trading%20update,-11th%20November%202021&text=Johnson%20Matthey%2C%20a%20global%20leader,principally%20for%20the%20automotive%20industry.
https://about.bnef.com/blog/battery-pack-prices-fall-to-an-average-of-132-kwh-but-rising-commodity-prices-start-to-bite/#:~:text=Innovation%20Forum-,Battery%20Pack%20Prices%20Fall%20to%20an%20Average%20of%20%24132%2FkWh,Commodity%20Prices%20Start%20to%20Bite&text=Hong%20Kong%20and%20London%2C%20November,from%20%24140%2FkWh%20in%202020.
https://about.bnef.com/blog/battery-pack-prices-fall-to-an-average-of-132-kwh-but-rising-commodity-prices-start-to-bite/#:~:text=Innovation%20Forum-,Battery%20Pack%20Prices%20Fall%20to%20an%20Average%20of%20%24132%2FkWh,Commodity%20Prices%20Start%20to%20Bite&text=Hong%20Kong%20and%20London%2C%20November,from%20%24140%2FkWh%20in%202020.
https://about.bnef.com/blog/battery-pack-prices-fall-to-an-average-of-132-kwh-but-rising-commodity-prices-start-to-bite/#:~:text=Innovation%20Forum-,Battery%20Pack%20Prices%20Fall%20to%20an%20Average%20of%20%24132%2FkWh,Commodity%20Prices%20Start%20to%20Bite&text=Hong%20Kong%20and%20London%2C%20November,from%20%24140%2FkWh%20in%202020.
https://about.bnef.com/blog/battery-pack-prices-fall-to-an-average-of-132-kwh-but-rising-commodity-prices-start-to-bite/#:~:text=Innovation%20Forum-,Battery%20Pack%20Prices%20Fall%20to%20an%20Average%20of%20%24132%2FkWh,Commodity%20Prices%20Start%20to%20Bite&text=Hong%20Kong%20and%20London%2C%20November,from%20%24140%2FkWh%20in%202020.
https://www.autoweek.com/news/green-cars/a38591482/vw-ev-battery-production-company-gigafactory/
https://www.autoweek.com/news/green-cars/a38591482/vw-ev-battery-production-company-gigafactory/
https://www.autoweek.com/news/green-cars/a38591482/vw-ev-battery-production-company-gigafactory/
https://www.autoweek.com/news/green-cars/a38591482/vw-ev-battery-production-company-gigafactory/
https://www.autoweek.com/news/green-cars/a38591482/vw-ev-battery-production-company-gigafactory/
https://www.autoweek.com/news/green-cars/a38591482/vw-ev-battery-production-company-gigafactory/
https://techcrunch.com/2021/11/15/mitra-chem-takes-aim-at-chinese-dominance-of-battery-materials-supply-chain/
https://www.yahoo.com/now/mitra-chem-announces-20-million-235100683.html
https://www.yahoo.com/now/mitra-chem-announces-20-million-235100683.html
https://www.yahoo.com/now/mitra-chem-announces-20-million-235100683.html
https://www.yahoo.com/now/mitra-chem-announces-20-million-235100683.html
https://ir.freyrbattery.com/ir-news/press-releases/news-details/2021/FREYR-Battery-Awarded-31-GWh-Inaugural-Offtake-Agreement-with-Leading-Global-ESS-Provider/default.aspx
https://ir.freyrbattery.com/ir-news/press-releases/news-details/2021/FREYR-Battery-Awarded-31-GWh-Inaugural-Offtake-Agreement-with-Leading-Global-ESS-Provider/default.aspx
https://ir.freyrbattery.com/ir-news/press-releases/news-details/2021/FREYR-Battery-Awarded-31-GWh-Inaugural-Offtake-Agreement-with-Leading-Global-ESS-Provider/default.aspx
https://ir.freyrbattery.com/ir-news/press-releases/news-details/2021/FREYR-Battery-Awarded-31-GWh-Inaugural-Offtake-Agreement-with-Leading-Global-ESS-Provider/default.aspx
https://ir.freyrbattery.com/ir-news/press-releases/news-details/2021/FREYR-Battery-Awarded-31-GWh-Inaugural-Offtake-Agreement-with-Leading-Global-ESS-Provider/default.aspx
https://ir.freyrbattery.com/ir-news/press-releases/news-details/2021/FREYR-Battery-Awarded-31-GWh-Inaugural-Offtake-Agreement-with-Leading-Global-ESS-Provider/default.aspx
https://edition.cnn.com/2021/12/14/business/toyota-electric-vehicles-lg-batteries-intl-hnk/index.html
https://edition.cnn.com/2021/12/14/business/toyota-electric-vehicles-lg-batteries-intl-hnk/index.html
https://edition.cnn.com/2021/12/14/business/toyota-electric-vehicles-lg-batteries-intl-hnk/index.html
https://edition.cnn.com/2021/12/14/business/toyota-electric-vehicles-lg-batteries-intl-hnk/index.html
https://www.businesswire.com/news/home/20211103005931/en/SES-Unveils-World%E2%80%99s-First-100-Plus-Ah-Li-Metal-Battery-Announces-New-Gigafactory-at-First-SES-Battery-World
https://www.greencarcongress.com/2021/11/ses-unveils-107-ah-hybrid-li-metal-battery-announces-new-shanghai-gigafactory.html
https://www.greencarcongress.com/2021/11/ses-unveils-107-ah-hybrid-li-metal-battery-announces-new-shanghai-gigafactory.html
https://www.greencarcongress.com/2021/11/ses-unveils-107-ah-hybrid-li-metal-battery-announces-new-shanghai-gigafactory.html
https://www.greencarcongress.com/2021/11/ses-unveils-107-ah-hybrid-li-metal-battery-announces-new-shanghai-gigafactory.html
https://www.nationthailand.com/pr-news/business/40009916
https://www.nationthailand.com/pr-news/business/40009916
https://www.nationthailand.com/pr-news/business/40009916
https://www.nationthailand.com/pr-news/business/40009916
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Cell Cost Developments for Passengers Cars until 2030 [1]
Costs [USD/kWh]
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120 > —@— Cylindrical
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1. High-volume production of >8 GWh/a with dedicated facility
Note: Cost values tabulated by P3 Consulting, unless otherwise specified.

1
- Source: |5 cost assessment & benchmark data, Bloomberg, IHS Markit, Energy Monitor
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https://www.bloombergquint.com/business/elon-musk-s-battery-day-could-reveal-very-cheap-batteries
https://news.ihsmarkit.com/prviewer/release_only/slug/2020-09-23-milestone-average-cost-of-lithium-ion-battery-cell-to-fall-below-100-per-kilowatt-hour-in-2023
https://www.energymonitor.ai/tech/energy-storage/reducing-battery-cost-is-essential-for-a-clean-energy-future
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- Source: Lazard’s Levelized Cost of Storage 2021

FALEERRAR

Unsubsidized Levelized Cost of Storage Comparison—Energy ($/MWh)

Lazard’s LCOS analysis evaluates storage systems on a levelized basis to derive cost metrics based on annual energy output
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o
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Imhtmi
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(0.5 MW / 2 MWh) $235 - $335

(0.006 MW / 0.025 MWh)

S0

$100 $200 $300 $400 $500 $600 $700

Levelized Cost ($/MWh)

$800


https://www.lazard.com/media/451882/lazards-levelized-cost-of-storage-version-70-vf.pdf
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14
- Source: Wikipedia, CNBC,, electric.com, S&P global, Deloitte, GG-LB



https://en.wikipedia.org/wiki/Lithium_iron_phosphate_battery
https://www.cnbc.com/2021/10/20/tesla-tsla-earnings-q3-2021.html
https://www.electrive.com/2021/10/28/daimler-to-use-lfp-cells-from-2024/
https://www.spglobal.com/platts/en/market-insights/latest-news/metals/031721-volkswagens-plan-on-lfp-use-shifts-hydroxide-dominance-narrative-in-ev-sector
https://www2.deloitte.com/content/dam/Deloitte/cn/Documents/strategy/deloitte-cn-consulting-high-growth-opportunities-in-the-lithium-battery-industry-zh-210810.pdf.pdf
https://www.gg-lb.com/art-43867.html
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Currently in a battery Currently in a battery supply relationship Currently in a battery supply relationship and . w Currently no battery supply relationship but will
supply relationship and have cooperated to build battery plants will cooperate to build battery plants cooperate to build battery plants
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https://thernrcorp.com/index.php/2021/11/22/analysis-of-the-strategic-partnerships-between-main-ev-oems-and-battery-suppliers-in-europe-america-and-asia
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~ : on High-Tech ) BASF, VW, Fairphone
TR FD o E SR A AR B — AL B ith Sustainable lithium mining in Chile
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Charging infrastructure for Mercedes-Benz Trucks
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HO1M 14 Other types of HO1M 16 Structural
battery combinations of different
types of battery

HO1M 12 Hybrid cells

HO1M 2 Constructional
details or processes of
manufacture of non-active

parts of batteries

HO1M 10 Secondary cells

HO1M 4 Electrodes

HO1M 8 Fuel cells

Source: MeWbﬁm ’
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HO1M 6 Primary cells

PCTIRAFIRTSL BIFA

HOM 2 @LG CATL SANYO
it IEE S .
312 (RHIE Panasonic muRata
HOTM 4 @LG CATL SANYO
AR ]
689 B1HIE Panasonic muflata
;°E1E'!'+6 Panasonic muRata

th cs
46 (AHiE P DAIKIN sy
HO1M 8 BOSCH e Panasonic
Wk St
gkzﬁgsaﬁ WKOLON INDUSTRIES
i @LG Panasonic  ,,uRata
oSoR R TL SANYO
HO1M 12 e, SHARP Form
BEED
27t Onrr _@ o, oo

* A RIEH /N TF2047, RFIEHOIMI4 and HOIM162E5,
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& E AR SK INNOVATION v. LG CHEM

e

@ LG Chem . SK innovation
2017 May 2020 A
r 2021
SK announces to capture Dec 201 8. Dec 2019 SK begins construction P
SK announces first LG Chem announces B SK pays #2T ($1.8B)

30% market by 2025 and ¢ " x on second Georgia t6 LC Chem in
begin production of NMC Georgia t_)attery joint vepture_wﬂh GM battery manufacturing *

811 manufacturing plant in Ohio plant settlement

— — —-@ —& —— ——@ & 4 S
2017-19 Apr 2019 Feb 2020 Feb 2021

77 LG Chem employees

infringement

. LG Chem and Toray sue  YS ITC preliminary
move to SK. SK's EV battery g 5oy ation for patent decision in favor of
supply contract increased

14x (incl. Ford and VW)

LG Chem

US ITC decision in favor
of LG Chem, banning SK
Innovation in US sales
for 10 years

© Intercalation

2019 £, 77 L AT M LG 53| SK FE45 3K A
WA, X5 SK Mt SR8 T 14 R
Ema,

ZEWURASHEEERRZZEARARIT SK Bith
HOSLHE 10 24, 7 SK RIETE 2021 &£[M LG
Chem XX {1 1812 ST HIFN MR & 41 INFFLEERI4FIFAL
FERZBEUR 10 EHERIERELIRE, X—FNUF
BLUTDRE,

BT A CEIB KRR I B SR BRIt RME T MNES, B2 AMR AN NESRERERI, SHRF, =
FhRE— SRR MBEARAEF, URFANITUAREMBEENTE,

Source: N\EWbEU”
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$11b market, 8.3% CAGR* $38b market, 4.9% CAGR*

* KoBoldMetals | Une % Sion Power: @SE S
- ENERGYSOURCE
|ac MINERALS
=
2T \7 ZERO CARBON LITHIUM® @LeydenJdar 6LeNErcY
MITRA CHEM 00 nyobolt  =p
®5tundurd E! E3 METALS CORP rexton
BATTRION (.) coreshell
KUnII(U P+ H TECHNOLOGIES
URBIX - L E&HF’DWER /ADDIONICS
j\ A%IITD’_!-II‘JA'“ PURE LITHIUM |SOUTH 8
M3 TECHNOLOGIES (@ CUBERG
NOUVEAU MONDE GRAPHITE
4= JIONIC O Soteria
s materials . .
gaussion |AM) Batteries

I CmeTAL 24n
Technoloslles - /\BI’IHPOV\/GY g cHevix =

— P EEMIIR, REIT WHI—DFER-* 2020501 IHHIEN & & 518 KR H1RE)

‘4’ ARELE

BiE, BRFAE

Bt 3E
Al BMER &

$3.6b market, 19.0% CAGR* $17.2b market, 6.1% CAGR*

RE?‘:N;\AJLDS Li-Cycle

ﬁ + - 67 moment

ASCEND N energy

10 iFeasible

GBatteries

ELEMENTS
TWAICE (@ romorouen | 13 ymoyoLE o
MELPEAL  AIONICS | repivivus (U
[ BEIREATHE | 1A

amaccure Relaule
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BARER BEPEHEE, M EBERESE. AH
MREEESY $930M, Fig (Dpameer WIHOOP CATL &TDK SAMSUNG
EnMVIX BEM FI3DHISE $254M, SPACETH (i@ Qualcomm
GPDENEVATE EZ IR $192M, E%¢ _/ @LGChem SAMSUNG
® storeDot BELPKTUAL $172M, PE%S i tbp EVIE DAIMLER \/ SAMSUNG &TDK
oM on LIEPRA £130M, PE%2 K ermicals
OneD B BMREL $125M, PE#S SRR EHH
arg;:,';uss REEER $191m, C#2 AIRBUS
& ADVANO BELN R TR $38.8M, A% MITSUI KINZOKU
GROUPT RIRMKE AW $41.5M, BA#E K> &TDK BASF @~ & siomepor
@ EMRAE €33.2M, A SERBEH

* Non exhaustive list of companies
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NG HARBS BRI, B TESMREA. S A
Quantumscape Ef iR, SILMESHER $128, SPACLTH @

2 Solid Power

FRAERBOR, RALMES B AR

$186M, SPACE T

-I HYUI'IDFlI @ s’\MSUNG

ProLagium RER, HE EOE $426M, Series E cvanm sy RNIO NOVAT
ilika E54R, EALYERS AR $44Mm, B L Financial VCs
& Sion Power EERE, EAESHER $50M, PEZE WI:lBAmSIs HYENS;:I' DLE ésmM;. SAMSUNG
— !95{'& BEEE. A2k, BEEAESHEER $65M, C# <()>RENAULT @. S MITSUBISHI
B4E, ; 7S 325M, SPACE (am |
@SES BEeR, RAESBER $ i SK’F ign_;j =2
@ Eﬁlﬁ]ﬁ%ﬁgfﬁ $4OM’ PEEQ STELLEANTIS
Factorial @ Mercedes-Benz “,®‘“HBHI K.A_
A<
ETTI— BEE AE0k BEAESHEMER $78M, PER @ 1B0m] _@
BEERE, HEOR (BERERA) $140M, C&&

® storeDot

* Non exhaustive list of companies

e
$"bp EVE DAIMLER  V _samsune &TDK |
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2F] BR RS BEBTEE, MR FERBERE. 5EH
ZincFive AT FERL SRR T R P IR $36M, 2 Fiellos Capital Venures, Qiming Venture
e £ B LYt T 5R ESEE 2h-12n fERE $112M, A% Schlumberger, Peter Lee
ENERVENUE
Form HACET (100-150 hrs) Al FeEkZEm it $368M, D& ArcelorMittal, Energy Impact Partners,
energy ’ Breakthrough Energy Ventures
] E Al bt SRR
FATRM ﬁﬂlxgggg%szﬁ%ﬂ’]@%? $105M, C& Riverstone Holdings, BP Ventures
L
F1IAmbri AT XEEFIAPHEE & BB R G A IA SR ith $211M, C# Reliance Industries, Khosla Ventures
N N - Chevron Technology Ventures, Proman,
3 Fhfon 7
MALTA ET I RBEHIASIRSE $87M, BiE Breakthrough Energy Ventures
- e R 7R 2 B 5th 5 B8 2 4 1 25 58 $4.5M. Al Energy Innovation Capital, Clean Energy
el s = T Finance Corporation
A ESS™ SRR (4-12/NB) Sk TR ER it $308M, SPACETH Bill Gates, SoftBank

* Non exhaustive list of companies

** Most stationary storage companies are venture-backed as opposed to strategic partnerships, partly due to the higher capex required, longer development time & longer time period for return
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2021 FHI3NZE, RIER B QAT EET B ET, KAZ2016FEM5E,

RZHHAEHIE, ACTIBRA T MER T —&, CRZEM

Global climate tech investment AR T35 5 M 1,397 £ T8N B 3.7912. 55, BRF4T
B $0-1M (pre-seed) M $1-4M (seed)  $4-16M (seriesA) | $16-44M (seriesB) BERMWFLEMESIENRAHESD), REBKREERE., 51X
$44-110M (seriesC) [ S110275M 1 5275+ LI RN R, DASTERATIE A5 0L,
$338 $32.3B
Climate Tech VC deal size by stage Gl
Average deal size comparison by stage vcC
(Q2'20 vs Q2'21) ($M)
$379M
$380Mq_
$22B =
1204
1004
$11B 804
$6.6B !
60+
! 40-
= _— - s14m
$3M  $4M
2016 2017 2018 2019 2020 2021 YTD |

Seed

Series A Series B Series C Growth

29
- Source: Dealroom, Climate Tech VC



https://dealroom.co/uploaded/2021/10/Dealroom-London-and-Partners-Climate-Tech.pdf
https://climatetechvc.org/%f0%9f%8c%8f-climate-tech-16b-mid-year-investment-action-report/
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30
- Source: Dealroom, Climate Tech VC

BITUR S SER R H 2021 B —FEEE=FHET HMERT LEXNESR /AL
1l Energy =~ Food ' Transportation Enterprise Software  Circular economy
I o e AN Wi = Company  Transaction Company  Transaction
10%
%"—Oe\ $590M F& [IAmbri $144M R %%
38% 37%
2o o ae% as% DBETA $363M A% SES  $130M D#
Prologium  ¢356M R 1% “:SolidPower  $130M B#
%
19% e PowinEnergy
- o o Form $240M D¢ n $100M 1%
©OampLe $160M CH <,$,2A $100M 3%
a
r&lac $150M BE?’ e ENERVENUE $100M A$€
2016 2017 2018 2019 2020 2021 YTD



https://dealroom.co/uploaded/2021/10/Dealroom-London-and-Partners-Climate-Tech.pdf
https://climatetechvc.org/%f0%9f%8c%8f-climate-tech-16b-mid-year-investment-action-report/
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10+ deals

6-9 deals

5deals

o o

TEMASEK
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- Source: Climate Tech VC
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el X ZCVCEE B IEKRAR(3.5512% ). TDK(1.5
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Cathode Material & Technology

Total Raised: $280.59M *=

€ axmnmnanaenen db ) MITRACHEM Conamix volexion

GREATPOWER

Z5EFRERMHEHEAR:2.8(2%x

Solid-state and Li-metal

Total Raised: $2.328 *=

——
enovix e NatuscalComponels ProLogium m Biriwr  ZPomer e
JUTTT
$933.51M  $414.28M  $192.36M  §191.90M  gq4090m  $35.07M $823.00M  $520.50M  $358.13M  $290.35M  $104.50M  g7g43m
&sionIc Ouevoener I N £ , " : . : .
> aovano Jil @sionic - - oo | eenaTe M e oo T Lionvolt “Gsein

Factorial .

$23.77M  $23.19M  $4.00M  $23.06M  $6.05M $5.00M

$53.71M  $4250M  $18.75M  $18.45M  $6.10M $3.96M

Batrer

S'CQ)NA 3:§sg1§§j§ (G crarHITE

wa% B
$3.80M $1.55M  $1.50M SR 5B 20 2K T &M:23.212 %5t
' : ' $2.30M
$3.00M
- IR PitchbookBIMIE, 2021414 Tl A3 B F
33

Source: Data from Pitchbook, Market Map by BatteryBits


http://batterybits.org

2| BSadEHE L RE M EBERGRERE,

§CAUON VOLTAIQ  2MACCURE

Wildc:
FORSEE (e, (@) gl TWAICE cmmens -+

POWER Technologies

$327.78M  $110.76M $95.63M $43.19M $42.18M $22.99M $19.88M $13.21M $12.05M $10.73M $10.26M $9.30M
&) BrillPower ' BM E m RE V /I, AVILOO Qouvtwar’ wass  EIREATHE  FovaEnergy
$5.86M $5.71M $5.00M $4.64M $4.99M . $2.81M $2.44M $2.21M $2.20M $1.00M
24 %% BMSHIRE & #8:7.55(Z % 5T
Cell Manufacturing Total Raised: $11.758 **

northvolt D% 235 Bt 3G microvast™

$990.00M $490.29M  $172.68M  $120.49M $100.26M $93.81M $85.00M $22.60M $14.63M $12.54M

$6.42B $3.21B

=n OScteria  isateres  Oneine

$5.00M ¢ $3.70M $3.85M $2.77M $2.02M $1.57M

e mREE N AT

34
- Source: Data from Pitchbook, Market Map by BatteryBits

“#RIE Pitchbook B9 ##E, 20214 #55E T Ft AKX Z 894 ]


http://batterybits.org

XJ\ | Eﬁ,/ﬂjﬁ% EEll_JF{_JEﬁI’HE’*'I‘i‘

Energy Storage and Grid Total Raised: $2.32B *=
stem 23 SVOLTA @anne TESVOLT  NEOOM  oumces DTSN © v
$570.28M  $365.00M  $256.61M $140.00M $113.52M $137.00M $46.26M  $13.04M $9.48M $9.46M $8.32M $8.22M
Queeoen  QUESS™ (5 cASAN Gadenza [NEEEY mmmmmm  piclo’ ooom  BREH  Goe ®Caidero
$92.38M $61.44M  $42.10M $32.73M $24.17M $23.24M $7.53M $5.49m $4.51M $4.00M $3.07M $2.69M
. — <7 Da.
. ./ \ T SRR RIS
$24.61M $15.00M $7.57TM $1.92M KE: $1.918; BM: $124.81M
$5.03M
l®@ Asia Tota ed 9 A le Other T aised: §
29 owfron  WAAREE]£5S redfiow (ERD ’ ' ‘ LGEEENN iG3N |
$108.74M  $15.55M $69.61M $3.13M $2.00M $65.18M $6.27M $1.39M $1.37M

25 EFR BiEREMEMEA TM: $199.02M

*1RIEPitchbook BI%LHE, 20214 KR TRl X

Source: Data from Pitchbook, Market Map by Volta Foundation

$3.50M

25T AERETIR MM R Kiuibig: $77.71m

SR


http://volta.foundation
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| FEERRARMITEAR SRR

Total Raised: $4.38B *=

Charging Technology and Service

[® United States

-chargepoin+-

$955.62M

$70.08M

$11.94M

POWER.GLOBAL

$5.19M

LIBERTY ACCESS

[
I. TECHNOLOGIES

$1.64M

volia m ©ameLe  ( WiTricity

$631.19M  $400.00M  $275.73M  $139.77M  $90.45M
£ ev IoTecha ) SporkCharge,
$45.61M $28.63M $25.64M $24.47M $16.21M
<§> xeal emporia [FEEEEE ([0 ompUp
$11.79M $11.08M $9.00M $8.75M $5.30M

> Dynami p— M,.G.!“
$5.02M $3.16M $2.75M $2.25M $1.60M

= 358

OoRLES | e

$1.25M $1.01M %E: $2.79B

*#R#EPitchbook M #LHE, 2021 4E 158 T it

Source: Data from Pitchbook, Market Map by Volta Foundation

le Europe

# wallbox ®

$177.42M $174.67TM
Y % ELECTRA
$27.90M $18.10M
ROCSYS INDRA
N?®
$8.86M $8.13M
[ ELONROAD IR
$3.17M $2.85M
AGEVOLT /> BONNET
$1.45M $1.24M
AXBHNE]

$66.23M $47.54M $30.35M $29.61M
o-
$16.99M $12.47M $10.61M $10.11M
® '”- TROIAN SPARK
:JEDLI)( ENERGY LTD WoORIZON
$5.80M $4.74M $4.68M $4.00M
(®) Inbalance  vmwmvoor  chargetrip
$2.78M $2.25M $2.21M $1.50M
e
B EARFARSE
BiiM: $675.65M


http://volta.foundation

25 | FEEBRARARSS, 5B MM IR B EF.

Total Raised: $4.38B *=

Charging Technology and Service

Total Raised: $631.80M Other

muléﬂoir’: Cridwi2 M - - powermat - dﬂ"‘vz (@l -

$285.73M  $232.07M $67.75M $14.60M $11.58M $195.00M $7.00M $22.75M $6.05M $5.55M $4.21M
$26.16M )
AN ( ) =
Beatterysmart o0 O CIZA © ElectricPe 9”“0
$11.18M $9.59M $4.70M $3.00M $2.00M
foNER 2
Xnergy - LITHIER
x2 L
$2.00M > $1.06M Hithithish: $240.56M

Total Raised: $1.89B *=

Mining, Recycling and Reuse

-~ —~ A CONTROLLED % " & .
5EI'DWC\/D Li-CycIe Iac ' THERMAL W ET-Tev [ IY N™CYCLE :Af’i‘_’".’f{ T betteries “ ity

ERIALS Salitians ASCEND RESOURCES
ELEMENTS
$824.64M  $579.50M  $173.60M s132.85m  $37-00M $34.01M $17.61M $16.60M  $15.68M $a9.97m  $2.60M $2.25M
librec
o %ﬁ@% HRFRME Y $1.898

$2.19M
*#R#EPitchbook B#HE, 2021 # 58 T it X ZHI 2 Bl

37
- Source: Data from Pitchbook, Market Map by Volta Foundation


http://volta.foundation

E-mobility

@ United States

©RrRIVIAN

$23.09B

NP

$315.00M
$105.30M
VA\\V4

$22.33M
»FORUM

$7.50M

$4.07M

$15.35B

$292.75M

$100.00M

€ ROPELLED

$15.00M

$7.40M

$4.50M

e oSO m Polestar
$2.70B $1.18B $1.14B $357.79M $1.25B $936.93M
Lt tomy indigo | | 1319
$180.99M $152.70M  $146.00M $109.04M | $125.00M $71.56M
MULLEN &ZvoLcoN T opibus
$56.75M  $50.23M  $40.60M  $32.14M $8.77M $7.50M
g [|j @SwET ====
$14.80M  $13.02M  $10.00M $10.00M $4.98M $3.90M
ITUDJ;J" FacTion | $yaee
$5.75M $5.00M  $4.54M sa.43M $1.82M  $1.36M
weeunrent lQlteliom JAUNT (_H_"D
$3.20M  $2.67M . $1.80M ...

“1R#E Pitchbook B934 1E, 20214 #%55 T/t BX ZAI4 F]

Source: Data from Pitchbook, Market Map by Volta Foundation

Total Raised: $51.58B ==

Total Raised: $4.138

OFREYR  vOIi. @mac
$621.65M  $519.01M $324.23M  $127.43M
UNU woSl5"  vassia
$44.96M  $21.55M  $14.67M $14.18M
upway @ eruee velca |
$570M  $567M  gs500M $5.12M
PHOENIX v
3.46M 2.21M

s s3.00M $2.04M
$1.30M  $1.03M

25 EA:

BRRE, BEIHT EE: $35.54B FiM: $4.138


http://volta.foundation
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E-mobility Total Raised: $51.58B *=
\-. Asia Total Raised: £11.308 lo Other Total Raised: $696.67M
Y - 8 %
B —o—ll ociecTric [ E S \/ ()T Z
WESE
$437B  ¢171B  $1.66B s1508  9673.92m  $S00.00M gaz5 00y 520077y $7296M  $SBEM  $2023M  s2.00M
Pty orzns Bl Bas|
AUTOFLIGHT S RAL T
ﬂﬁl ﬁ Ig SMART MOBILITY
$376.99M ¢ oo5om  $100.00M  $50.00M $35.04M  s000m $1.00M
——
phatafi 53
el @ simpLe — il SV T H
EULER ESEE
18.87M 7.11M 5.00M -
si1gsm  S2M1TM $ s10.10M $ HENE, BENHT
' IFiM: $11.21B Hithithisi: $696.67M
==
A)
$3.65M $3.00M $2.50M $1.50M
- *{RHEPitchbook B 3THE, 2021414 E THE A3 589 5
39
Source: Data from Pitchbook, Market Map by Volta Foundation
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- *Investors listed VC, CVC or Corporate investors for top deals in each sector according to Pitchbook with disclosed fundraising deal in year 2021
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it figRE FERBARTIAR %

£% Breakthrough ‘ ~ Brighter Shell .
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$12.6B SPAC size raised YTD 2021
$99.0B proforma enterprise value
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https://docs.google.com/spreadsheets/d/1iYgiImC856WzBXFiMylSxtTJbo_0BxalpXDW9Jjz5Ug/edit#gid=0
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2020

56
(9%)

Rest of world

2,256

267
(12%)

2025E?

2,912
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(10%)

2030E?

20204, H[EAE M5 FREH465 GWh (5 2Bk
REM74%), EEHN56 GWh(H L2 E/9%),
BN 757 GWh (5 2Bk E=/94%) .

REEMAT LRG]S E FEHRZRER AT
R, F 2025 F[F 2 ZEERFAE 2256 GWh, Fitit
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B2 54%), FUMBYEFTEERR479 GWh (5 £

XD E/ 15%), MEE/MZZEEIFiX289 GWh
(HHREZE/13%),
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NORTH AMERICAN "o

BATTERY INITIATIVES

Version 3. Last update:

(D LION ELECTRIC STROMVLT

Announced a battery cell
factory in Guebec; aims to
produce 10 GWh by 2030

®ses

Announced in March
2021ts intention to
openin Quebec in
2023 plant with 5
GWh capacity

SRITISHVOLT

: Solid Power

Since 2019 it has a pilot produc-
tion line for solid electrolyte
batteries that aims to scale up to
agigafactory by 2023,

Planned a 60 GWh capacity
plant in Guebec, Canada.

(:) StoreDot

Recently announced an R&D center to
‘accelerate the market introduction of
solihstate batteries (exact location to be
determined).

@ LG Chem

It has a 5 GWh
capacity plant in
Holland, Michigan.

line starting in 2023 in

N
QuantumScape

iMSNY

Working on the development of
its first pilot line in San Jose
(California with the objective of

2022 with a capacity of 1

@ OPERATIONAL PLANT
PROJECT IN PROGRESS

@ OPERATIONAL PILOT
LINE OR IN PROGRESS

Announced in March 2021
its agreement with General
Motors to develop a pilot

Woburn (Massachusetts)

Aims to develop a plant by

TOYOTA

Announced to invest in a new
battery plant in the U,
although it has not yet
the final

scaling it up In 2024,

than 15 GWh)

@ LG Chem

This joint venture plans to open
aplant in Lordistown (Ohio,
with 30-35 GWh) in 2022 and
in Spring Hill (Tennessee) in
2023 (with similar capacity)

It has launched a pilot line
in 2021, which it expects to
scale up in 3 years,

i T=ESLA
Two operational plants (Nevada with =35
GWh and Buffalo dedicated to solar cells of
=2 GWh). It expects to open its new »
gigafactory in Austin (Texas) with up t0 100 "

GWh by the end of 2021 and has a pilot line SK innovation
Itis bulding two plants in

in Fremont (California)

Georga planned for 2021 and
2023, with nital capacities of ~
10 and 12 GWh respectively
(with the potential to increase
beyond 25 GWh)

sSaFT

16Wh plantin
Jacksonville, Florida

2GWh plantin Development of the "Blue Oval

Clarksville, Tennessee City” project in Kentucky with

2022 two gigafactories and a thirct
one in Staton (Tennessee), each
one with a capacity of 43 GWh

£
microvast

more

location or capacity

G FREYR
KOCH

They have announced a joint
venture (50% each) to start
building a gigafactory in the
USA (the final location has not
yet been determined)

@ LG Chem

Announced that they will form
a Joint Venture to operate,
starting in 2024, a gigafactory
of about 40 GWh.

BE—FE, X2 ARELER THLAMMBRI I

B, XAl RTHITNESFLHEFRHTHIBES, &
RIMBJLERE R SR TEERMESKE &,
XEXFSERXLEFALTE, RITHWES KRB AEEERMBINA
T RISFE

&5 B 4}, SolidPower, Quantumscape. Sila
YEIME Rt BIm Y, ARETE

BRT RE &
Solid Energy Z /N )61 23
BEARGFHHMEHRT A,

MEXRELF BRI L HERELESCERNALRIZITL,
TTEEIFHFRRIREERE.
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N° of Gigafactories GWh/annual capacity

62

Announced to
be operative
before 2030

Already
operative

~2000

Announced to
be operative
before 2030

Already
operative
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= Non-battery Industrial

s E-Bus batteries

m— Stationary batteries

«« « «Expected-case extrapolation

= Portble device batteries
Passenger EV batteries
emmmDarton supply estimate

A FTUN () , FHEIR: Investor Intel
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m— Primary NSO4 supply
m— EOL batieries supply
s E\J27 nickel demand from EV sales (end-use)

m Class | supply
Domesticinvestment/ foreign sourcing requirement
= =« EU27 nickel demand from cathode makers (first-use)

R SR 44t SRR St TR SR T () o B34 KR - Roskill

Million metric tons LCE s Giterderiand

20 i
! . Stationary storage
18 o= demand
it
16 o s CONsumer electronics

demand

14 '
I ' - = E-bus demand
12 )
55 ) . Commercial EV
10 :. demand
038 pigs i mmmm Passenger EV
i demand
0.6 o —
e De-risked supply view
0.4 Py el it '
s i
021 -Glr;,: 1 'l.' - . . II e Nameplate capacity
L Cmmmll
0 =t - . . — ... Demand implied by
2015 2020 2025 2030 manufacturing

Source: BloombergNEF, Avicenne.

SEREFHEFTUN (B M) , ZHKIR : Bloomberg

MM EIE+ERZRE TR, WEEE 100 Xio/FRE BEFHEER, BMNEEATTT, EETEES, EM 202145
1 AFFin M MIE LiF 20%. BT RERRM B FEBEMERE LMD, KESER (PINEHETEL, X, HiBS) EdmeE

izt #

48
- Source: Investor Intel, Roskill, Bloomberg


https://asia.nikkei.com/Spotlight/Caixin/BYD-to-raise-battery-prices-20-as-lithium-costs-soar-fourfold
https://www.cnbc.com/2021/10/20/tesla-switching-to-lfp-batteries-in-all-standard-range-cars.html
https://www.spglobal.com/platts/en/market-insights/latest-news/metals/031721-volkswagens-plan-on-lfp-use-shifts-hydroxide-dominance-narrative-in-ev-sector
https://www.electrive.com/2021/10/28/daimler-to-use-lfp-cells-from-2024/
https://investorintel.com/markets/technology-metals/technology-metals-intel/cobalts-time-to-shine-will-come-again/?print=print
https://publications.jrc.ec.europa.eu/repository/bitstream/JRC123439/roskill-jrc_classi_ni_market_study_identifiers_final.pdf
https://publications.jrc.ec.europa.eu/repository/bitstream/JRC123439/roskill-jrc_classi_ni_market_study_identifiers_final.pdf
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China LIB Cell Cost increase from 2021 Jan to Sep [Wh/RMB]

B 2021Jan [l 2021 Sep == Increase

0.8

Prismatic LFP Cell Prismatic NCM 523 Cell Cylindrical NCM523 Cell

i3 20214E18 2021498 53R (%)
BB ENIE (5T /M) 35-4 6-6.5 +67%
B R REE 523 [JFIT/ME] 1413 18-20 +58%
B’ [75u/mE] 355 91 +135%
AREE [T/ 3245 4.0-6.0 +30%
TSI BRI (9+38K) [T/ FEH K] 1.6-2 1.8-2.6 +22%
8ufk £H%E [737T/ME] 8-8.5 1071 +32%
128K $8%E [FFT/mh] 26-3 34-38 +29%
SH7 SP [ [HFIT/m] 3.3-3.8 4.2-48 +27%
R{E—®Z ¥ PVDF [T /mf] 10.5-13 28-32 +155%

Source: GGll, SMM

China LIB Cell Cost increase from 2021 Jan to Nov [Wh/RMB]

B 2021Jan [l 2021Sep w=m Increase
1.00

0.75

0.50

0.00

Prismatic LFP Cell Prismatic NCM 523 Cell



https://www.gg-lb.com/art-43548.html
https://hq.smm.cn/new-energy/content/101681511
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1: ) JADE COVE
The Mineralogical Barrier (Skinner, 1976) .éﬁ%%ﬁgxg Families of Lithium Natural Resources PARTNERS

Development-Phase Projects
Economic Using New Technology

AR FLBERTELEEREETRERE £ ¢
%ﬁ 1& E’g ~ =, =, . T B i, :t 5 (Oilfield, Geothermal, Bolivia, Qinghai, Ocean) Sstiarnn S
A3 —] ALY 3 g Development-Phase Projects Petalite Tllites
HASHEAT EHFROET NE, XI—OFHILR D o g ey it Juda
;E (Salar de Olaroz, Salar de Cauchasi) Geothermal Eucryptite Zabuyelite
> = Ocean s A
AR EL: 5 [ Opeing High Grse s e s Lepidlie Zeoltes
5 (Salar de Atacama, Salar del Hombre Muerto) Zinnwaldite Amorphous Silicas
£
g
)
o

The Mineralogical Barrier

) BRFRMNET RIS GRE. SERIENERE
FHITR (FIINF R L) .

2)  RAEEBMEAR, LURDIREAIN Tt N o
H BT A R R A ER S B @ Standard S rom Kach Stmegi patorme.

. . . [ Pilbara Minerals locks in Pilgangoora solar power
Strateglc InVGStors JOIn Flnal CIOSIng ®October 20, 2021 & News & Henry Ballard

FI B E SR IR BOR RO BT KT B 7E 2021 FHE T H @' B for 1hkan Evraction Technology
it 52E5T, ATFIZHELL, HREZKETREE N7 5 SRaonLmaum- —
E"] DLE ':E:'l:'\]kﬁrlﬁi E ° 1$EEE;EWFEI§1 E mEhu:&i}::‘Fsﬁ Vulcan successfully completes A$200 million
E-[ﬁftﬁ“é NET E(]*Eiﬁ , u;ﬁ@*ﬁﬁﬂkﬁ& o Placement to accelerate and expand its dual

renewable energy and lithium development

o<

Concentration of Lithium in Brine

strategy V' \4 Sigma Lithium Will Be Powered by Clean Energy and The Company Will Use State-of-the-Art
I M A Water Recirculation Circuits in its Processing Combined with Dry Stacking Tailings
LITHIUM Management.
Rio Tinto Buys $825 Million Lithium Project in
i Tedoniys Sors |
: JADE COVE
Source:  @MpARRS
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https://www.nature.com/articles/s43017-021-00211-6
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https://www.nature.com/articles/s43017-021-00211-6
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I Current policies vs Paris Agreement-compatible electricity mix
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https://theicct.org/publications/global-LCA-passenger-cars-jul2021
https://link.springer.com/article/10.1007/s11367-021-01976-0
https://link.springer.com/article/10.1007/s11367-021-01976-0
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https://restofworld.org/2021/tesla-vs-tiny-cars/
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https://www.amnesty.org/en/latest/news/2016/01/child-labour-behind-smart-phone-and-electric-car-batteries/
https://greenrocks.substack.com/p/who-are-clean-cobalt-programs-really
https://news.mongabay.com/2020/05/indonesian-miners-eyeing-ev-nickel-boom-seek-to-dump-waste-into-the-sea/
https://www.washingtonpost.com/graphics/business/%20batteries/graphite-mining-pollution-in-china/
https://www.business-humanrights.org/en/latest-news/the-downside-of-electromobility-lithium-mining-in-south-america-destroys-livelihoods-access-to-water-for-indigenous-people/
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A52020PC0798
https://www.amnesty.org/en/documents/pol40/4816/2021/en/
https://www.newyorker.com/magazine/2021/05/31/the-dark-side-of-congos-cobalt-rush
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Electriccars @ Electric two-and three-wheelers Electric buses
® Electric trucks Energy storage IEA. All Rights Reserved


https://www.forgenano.com/wp-content/uploads/2021/05/Avicenne-Energy-LIB-Recycling-MPSC-May-2021.pdf
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o
Stanford | noue Battery breakthrough for
electric cars

Home Find Stories For Journalists Contact

AUGUST 25, 2021

Stanford researchers make rechargeable
batteries that store six times more charge

A new type of rechargeable alkali metal-chlorine battery developed at Stanford holds six times more electricity than the
commercially available rechargeable lithium-ion batteries commonly used today.

BY ANDREW MYERS
An international team of researchers led by Stanford University has developed rechargeable batteries

that can store up to six times more charge than ones that are currently commercially available. - i\

The advance, detailed in a new .
paper published Aug. 25 in the .

003

journal Nature, could accelerate the LED

6.14 mA/cm’Na
p

use of rechargeable batteries and m | =
puts battery researchers one step ®
closer toward achieving two top 3
stated goals of their field: creating a v, Harvard researchers design long-lasting, stable,

hiehpsrformancesechareeable Stanford.University solid-state lithium battery to fix 40-year problem
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https://chemistry-europe.onlinelibrary.wiley.com/doi/10.1002/batt.202100154
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o FARRIREMBREMREME A EU0 Ah, BEEFAZI50 Wh,
o EXIMMEEERELRFEATR §HF‘JL§'?~2025§l]203OEEI’JE$T\ (B8,:552% 350 Wh/kg).
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https://researchinterfaces.com/state-of-the-art-specific-energy-of-lithium-ion-cells/
https://www.intercalation.co/
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Confirmed

Additional comments

Battery assembly

[

Design of cell structure (e.g., 2032-coin cell, 3 cm * 5
cm pouch type cell, or others)

The relative weights of the active materials, conducting
agent, and binder in an electrode

The loading level of the active material (mg/cm?) in the
electrode

The capacity balance between the cathode and anode
(N/Pyin a full cell

Lithium metal thickness and size (lithium metal cells)

Composition of electrolyte and details of additives

The amount the electrolyte and the ratio of electrolyte to
active material.

Specifications of used materials (amount in grams,
purity, concentration, vendor, etc.)

Evaluation of electrochemical performance

Type of cell (half or full cells) used for the
electrochemical tests

Number of the stacked electrodes and the corresponding
total capacity (full cells)

Cell capacity (mAh) or areal capacity (mAh/cm?)

Theoretical capacity to determine C-rate and C-rate for
each electrochemical test

The range of the operating voltage

The ambient temperature during electrochemical
evaluations

Specified C-rate for each electrochemical test

First cycle or initial pre-cycling conditions and
electrochemical data

Initial charge-discharge Ah efficiency and the capacity
evaluated at a low C-rate (e.g., 0.1 C)

Pressure applied to the cell (if additional pressure is
applied during cycling)

Method of calculation of energy density (material,
electrode, cell, pack level, etc.)

Electrochemical testing procedures and CC/CV mode

E Source: Yang-Kook Sun

EMFARREASZHMRERSE, FE8E—RIIBRININE R URIER B RER
BEREAEMAISEM, tin:

An Experimental Checklist for Reporting Battery Performances

Ten Ways to Fool the Masses When Presenting Battery Research
A Minimal Information Set To Enable Verifiable Theoretical Battery
Research

o FFRHBUEEFNLAD: BatteryArchive, LiionDB, PyBaMM.

HAF]— dnBR 1 h B B e s AR 2T B A 25 #1451, 45140, ACS Energy LettersFR & 1EIE
[R % TR ith B SCIG PR ZE FNER AR I & A7 T AR F R LUASEAL R AR, FHZAIME
4T T 245451

MBARBRE-—TENEERTARXEEMHENT R, ESSIBUHRENR
M A ERESFARRATIRIZRAR—FRR/E— TR B,


https://pubs.acs.org/doi/10.1021/acsenergylett.1c00870
https://chemistry-europe.onlinelibrary.wiley.com/doi/full/10.1002/batt.202100154
https://pubs.acs.org/doi/10.1021/acsenergylett.1c01710
https://pubs.acs.org/doi/10.1021/acsenergylett.1c01710
https://www.batteryarchive.org/
http://www.liiondb.com/
https://www.pybamm.org/
https://pubs.acs.org/doi/10.1021/acsenergylett.1c00870
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IER |

ArgonneE R EE X F EFHIERILEEMAE AR LT-LiMngsNips0; = 250
RTREERRAEARREDOEEERMNNOs L6 pgan 2 200/

o Fwof
. . . 1@ eHgHe > 150 3
S ETEA00CHIER T AR, TIHBES 8% 5?’23'@‘,'; g i
2.5-50VZIE, BEH225 mAn/g, RENFERE, 2150 L 6,@s@eme & 100§
REFE, BRI, EREAEITESR, 5LMO0, (169 H  So@efe@es £ | i
Li Mn, Ni, [0, (12%) 8Lk, H &I RIAK T 2.7%. ® ©® o g % G0 0 0

U M/ O % 10 20 30 40 50

Cycle number

HTFREARRERNEL THERMHBERTHERFNMERE XETUBERALEHREMIEHIEFEEREN,

Source: Boyu S., Jihyeon Gim., et al.



https://pubs.rsc.org/en/content/articlelanding/2021/CC/D1CC04334J
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- Source: Chen, H., Yang, Y.. Boyle, DT. et al.



https://www.nature.com/articles/s41560-021-00833-6
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- Source: Tan D., Chen Y., Yang H. et al.



https://www.science.org/doi/epdf/10.1126/science.abg7217
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Li-free-anode cell: continuous loss of the only Li inventory from cathode dominates thoughout the entire cycling

Cycling

Thick-Li cell: cell impedance builds up and gradually dominates towards the end of cycling, leading to sudden death

Thin-Li cell: produces a thin, uniform SEI layer (with less dry SEI), decelerates cell impedance build-up, smooths the end cycling
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- Source: Niu, C., Liu, D., Lochala, J.A. et al.
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https://www.nature.com/articles/s41560-021-00852-3
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https://www.nature.com/articles/s41560-021-00786-w
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- Source: Xue, W., Huang, M., Li, Y. et al.
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- Source: Merryweather, A.J., Schnedermann, C., Jacquet, Q. et al.
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https://doi.org/10.1038/s41586-021-03584-2
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Number of applications for H-1B visas
All other jobs

/ Engineering, mathematics jobs
400K
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2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

U.S. Department of Labor data complied by Bloomberg News
Data includes government-certified full-time jobs receiving annual salaries.

Year
2015 I .
2016 .

H-1B 2XERRIERZZES 101 FAENEE , RirEEREInRIERI
E T AM S457RERL,

N BHFRARTSEEIRMEREN®D RBERIKE |, H-1BEERMNEER
BT AR BHESHEREAFIE. 5 2019 FHRIBEZRIAIZKFAELL |,
STEM T/ERYERIETFET 19%.

EARMIEUE: H-1B ERIERYHEHER EFH(97-98%) , MAFEAEBUAE 2018 5F40
2019 FRYHLHESRETS 84%, (ERERIBHERES H-1B HSEHREARR).

EARSK AR FEBARSRERAI H-1B 1BEEASE 2019 SFIEIERK , BT
2020 5= 2021 FHAEIKBEEEM. K2 50% RIBREARLTHIRERNL

2017 | Level
M C-Suite
2018 Director
2019 | M Manager
W staff
2020 M Senior
2021 M Junior
0 200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800 3000 3200

Count of Salary Normalized

m Source: H1B Salary Data, US Inflation Rates, Bloomberg, Economic Times


https://www.h1bdata.info/
https://www.usinflationcalculator.com/inflation/current-inflation-rates/
https://www.bloomberg.com/news/articles/2021-11-30/high-skilled-foreign-workers-with-h1-b-visas-drop-most-in-decade
https://economictimes.indiatimes.com/nri/migrate/us-issues-more-h-1b-visas-as-tech-talent-demand-climbs/articleshow/85606754.cms
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Source: H1B Salary Data, US Inflation Rates


https://www.h1bdata.info/
https://www.usinflationcalculator.com/inflation/current-inflation-rates/
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Source: H1B Salary Data, US Inflation Rates


https://www.h1bdata.info/
https://www.usinflationcalculator.com/inflation/current-inflation-rates/
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Twitter
@stevelevine
@MjLacey
@DavidHowey
@venkis
@DennisKopljar

@BrianTHeligman
@UldericoUlissi

@JamesTFrith
@bout_kieran
@electrochemicat
@TECHtricityblog
@kristinaEdstrm2
@BatteryPapers
@mart_de_bi

@ndrewwang
@sdmoores
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BatteryBits
Intercalation Station

The Limiting Factor
The Mobilist
The Electric

Batteries are Complicated

Battery Discovery
Climate Tech VC

EV Universe
TECHHtricity

Nl

Lithium: The Global Race for Battery
Dominance and the New Energy
Revolution

Power Play: Tesla, Elon Musk, and the
Bet of the Century Hardcover

Battery Brunch
Battery Pub
Battery Modelling Webinar Series

Battery Street Slack
Stanford StorageX
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My Climate Journey
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Source: Andrew Wang

TYPES OF BATTERY PAPER

WE CYCLED OUR
BATTERY FOR A
BILLION MILES

IN-SITU SEI STUDY
WITH FIB-SEM CRYO-
TEM XPS EDS XRD
FTIR GCMS NMR

WE STABBED A POUCH
CELL AND LIVED TO
TELL THE TALE

SOLID STATE
IS HARD

ELUCIDATING THE
FACILE CONSTRUCTION
OF A NOVEL HIGH-
PERFORMANCE BATTERY

WE FLUORINATED
EVERY SINGLE
COMPOUND IN
THIS BATTERY
CHEMISTRY

A CLASSICAL
BATTERY STUDY
BUT NOW WITH

MACHINE
LEARNING

THIS MODEL
WORKS FOR THIS
BATTERY IN THIS
SCENARIO

YES. YOUR FECAL
COMPOSTE BIO-CHAR
DERIVED CARBON
WORKS AS AN ANODE

CHECK OUT THIS
PHOTO OF A
DENDRITE

WE EXTRAPOLATED A

10 ATOM AB-INITIO

MD SIMULATION TO
SOLVE BATTERIES

THIS OTHER PROPERTY
(NOT VOLTAGE) IS A
GOOD PROXY FOR SOC
AND SOH



https://twitter.com/ndrewwang/status/1388242433717293058
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BB AT INENE—NMEEMNENESRS, BRERFLE

1. BRI AECOP26EHKSIZEKRE L, BHI100TERMETREA, Bl AREET(RIUMFTFFREENEEES)
, BN T 2035F 2040 F R A EE EERMEKERNALERBENHE , ELHBITERRKIGE2040F AR L E RN
HEMIHE.

2.  BRILERM (FERE):

YRR EEE HEEhZE Hl 3G R 202155 RiHERETIRAH
e 2025 TS Uy SE R BR AR E Ft 85.1%
o= 2030 €4,000 ¥, FiZEAR 24.0%

3. ERICERM (#t4h): BRIV ESETERMR ZEABE MM EMRRLE:
o RN : 2912 ERTTHIRRNER sth BI #7313, EREZERMIERN, FLEF R
o XE:ERARRFRAM7OCZETHAEFIEIRIE, ifaedkixIn g
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hEAEMEE, B E2TEmRSEL HitERFiLEEEE

2025F [ A HA2300F BRI~ EEH R, Mfit, HEMBFFHEAZET —MBERBEMTI, LITE*

i)

MG B R BB SR  EBRSS

ESHRA . AL THIFRTR BN AT EABE DS ERBEREFNERE RS EAl##T,

2BRE Mt R iEHER (RIT15)

“Northvolt{E J9ERiM ERith i E 2 —, FEIFNE—RAL EEF
B R T . Northvoltit & E IRER BB RERRE ET, Mo sith
HE X SIRFA ... B AT T ERD H—F RIEFNTE X T ALFIR A
HERBEER,

Maros Seféovi¢, REER LRI

2021 2026
China 1 T RV | China RIS - Raw materials
us. 11 I us. | 11 I 42
Germany NSNS ;3 Germany 7 e T ¢
Sweden IS 4 Sweden ' NS V 5 Manufacturing
Canada 5 [ 7 s s Canada 3 T V¢
Finland @RS IS o Finland =~ 9 NS 4 5
Norway [HOES I Norway G I, v & Envin
Japan |13 ISR © Japan | 9 IESEEENINEEEENE 4 3
France | I © France N ¥ 10
South Korea 118" 2NN 10 South Korea |11 INESENSESENNN 4 7 Regulations,
United Kingdom " SIS 11 United Kingdom ISR 1 1 ::?,szf,ﬂ'uf;
Brazil SR 12 Brazil P\
Australia 2 AT Australia 2 SIS A 12
Poland SIS 14 Poland [ SNSRI A 12 Battery demand

Czech Republic |10/ NSNS 15 Czech Republic |16 NGNS 15

Source: BloombergNEF. Note: Shaded areas for ing and/or raw IS i that the country has no capacity and comes joint last in the rankings
with other jes. Final are an ge of the five metrics. The overall ranking for countries in 2026 is shown in the data label but the list is not ordered.
The arrow indicates whether the new ranking is higher or lower than in 2021.

“BNBUFEEREAR LI BRI, I 4. FER HERMAIEER
...... NS XERX M S, TEERBMEN EORMBY, TEE
E A GRS FIERE N AE BT AR HAE] 10%.

1M

Jennifer M. Granholm, EEEERIF &R
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BUER |
B XIS 8 | VB EFISE T E M IIMB EhREDN B

2021 M A5 H, EE@EE T1.238 £ RIS ER =0 B MmplEE, RTUERSRE75CERNREA TEEE IR ETBEMLE
, IS ETTRATHSBEFI AL EENEL AR, 10802 ETcATHEE ML, SFEE, ARG E, EEREIRENIE7ESChE— L
E, BAhT#sEER N ARMERGSE LML R, XEDE 2IE ERER A RML"(The National Blueprint for Lithium
Batteries), “EZRi<HT{iEHEEIN B ”(Long Duration Storage Shot), FI“ERfiEREM KL E]” (Energy Storage Grand Challenge
Roadmap). FEBMAEM2030FXEHENAERE—FNREHENAE, RHAENEEXEEINE, EEIFMADI17KETH
Build Back Better Act;Z = BIE— TR RIS ML BRSNS ERTIER UARKTDENRENNBRIETRER KBS,

MERR by Ly
BXHEME $7,500 $7,500-$12,500
BEERN® $80,000 $55,000-$74,000 .
TEEDR GM, Tesla None
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https://www.energy.gov/sites/default/files/2021-06/FCAB%20National%20Blueprint%20Lithium%20Batteries%200621_0.pdf
https://www.energy.gov/sites/default/files/2021-06/FCAB%20National%20Blueprint%20Lithium%20Batteries%200621_0.pdf
https://www.energy.gov/eere/long-duration-storage-shot
https://www.energy.gov/energy-storage-grand-challenge/articles/energy-storage-grand-challenge-roadmap
https://www.energy.gov/energy-storage-grand-challenge/articles/energy-storage-grand-challenge-roadmap

Department
for Transport

Decarbonising
Transport

A Better,
Greener Britain

[IIl RATEL CONSULTING LLC

Exda etk (325 F 2020 £12 A% %, T 2022 £1 A 1 BREEM. TENIFERE
+EEZME|BEMNMEEENERS, SIENIRIFED BIFGME &, 1ZIRE S ERHEZF
B, BOMESEEm, HAREFHEMR, BEEERMEM, [FXBEEMEMHREE
BB AEREIAE A

FREEH & T Fit for 55 %, 124 T 3| 2030 £ AE - S LK E ML 55%

, 2035 FF 4 100%, bL4t, BRERIEE T T #4280 M (Horizon Europe) THH, XE &K
OSSIZR B F M E S TRATREMME. Al £HFNEE, AIFEABEE @,
EREF R A ZE S E S,

EEBFT2021578 % 7 32 @B - HE T EE 2050 F3LI £ 3@ T iR
R E, 1zt KR A T ML T AR @R A EmLIENER, A EEERMVEN,
LUINSE R A 3 E E RE E S AHE.


https://ec.europa.eu/info/law/better-regulation/have-your-say/initiatives/12399-Batteries-modernising-EU-rules_en
https://www.automotivelogistics.media/electric-vehicles/electrifying-europe-eu-fit-for-55-legislation-will-transform-the-automotive-supply-chain/42207.article
https://ec.europa.eu/info/research-and-innovation/funding/funding-opportunities/funding-programmes-and-open-calls/horizon-europe_en
https://www.gov.uk/government/publications/transport-decarbonisation-plan
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BUER |

M E R 18 H 2 akmiin s i Sk b

AT

2020/214EBUEMiE 1
FE RE ML LLFIFRE, 20214 i E R FTRIBCR AR E [ HTEERE F M4MATIEEK E2022F (EFREE
*° 2020428 1t) . BFE7E300-400km HILEEEENA FE4MEFEZEEZE 13,000 Tt ($2,013), EL20204F [F1{K
20%., B 2 A400kmR LA E G AR BRI EEE4MEFEZE18,000 Tt ($2,787) , L2020 {K20%, %}
T ] FEE B0 SEE 4K RO A s A5 PR AN P E A B B AR — B : P ET R EI2030FE A B M EH T40% 2 H
;AL
B . BRI RS 7T7L ETAMNGE M T MR, by, BEES R LTI B AREMENENRENL, EEE
MERFANTIRE, QFEEZ, AH, RTELE.
HE ///'\\\ HERFEEMR T2030F R E3002EMitH, EEFEMMEELBMMSEME, 5HEMTMER
N BIFMI AR, countries.
HIE ® FIE#H 2462 £ E AL FEEE" TN B B IR E NI &SR S,
N
HEEBALE 202143 MRMNERBTMEA A RBEAMI TEHESHMATE(BC) MEAT S EMNBINAER

R 5k, ENERM AR RIFMBEMARRISGIEXR, SffhENTEMEMEHERLGIESE,



https://www.kedglobal.com/newsView/ked202107080013
https://www.kedglobal.com/newsView/ked202107080013
https://www.indonesiabatterycorporation.com/
https://www.electrive.com/2021/05/26/lg-energy-solution-to-set-up-battery-plant-in-indonesia/
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BERZ H B AREKRAOBU L, i RABEE R, REEHEBH, AMEAR
FARMBERABKRTIETRTELKIEEE, £XE, MWBFEE T — R MEBUER, LIFE
RiFREME TS, BERTFEFOR,

o MMEELZBEAMITE (ZILTEMEERTEZTIAMEG)

o LEEEM ConnectedSolutions Hith#MGIR B

ERABEG7TLARRF LB, XER T AEMNEGF . BEMASF0E, LB REAKE
I RMBRRMR -, HEFRATEEMEZCAMNTMEARMNEFERE. KEE.
HRIRITEEFRE L E FFIA S E e B BRI ITIE R R

o HXBE-Hir7- FHIEEEEIR

o HFART-X



https://www.cpuc.ca.gov/industries-and-topics/electrical-energy/demand-side-management/self-generation-incentive-program
https://www.cleanegroup.org/ceg-projects/energy-storage-policy/connectedsolutions/
https://www.un.org/sustainabledevelopment/energy/
https://openknowledge.worldbank.org/bitstream/handle/10986/34493/Warranties-for-Battery-Energy-Storage-Systems-in-Developing-Countries.pdf?sequence=1&isAllowed=y
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BUER |

FI1 A0 o [l #E H P e fm

*°: 20215 R E BT & ; “ E B2 BSR4 HE #1201 H #EZh AR EI50 GWhER
REELEHRBEN E’Ju%h%*&é&tkiﬂﬁﬁ - A, MR FEHBXIERR ZALEITET
A, #ZFLEH, ER1$26.84 . X RERMEIFETE20224F2A
4B &%,
ME% | mERME | pRImE e B ARSI (5 REREE (Whikg)
i/ FEE)
Wh/kg Wh/kg W/kg Wh/kg
>1,000 . - - 965 1157
>180 >150 >350 >100
Rl Wh/kg Wh/kg W/kg Wh/kg p— >2,000 - - 965 1157 1,389
A >500 >1000 >1000 >5000 = >4,000 - 965 1157 1,389 1,667
REFE >80% >80% >80% >80% >10,000 965 1157 1,389 1,667 2,000
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https://www.niti.gov.in/sites/default/files/2020-11/Model-Bid-Documents-ACC.pdf
https://www.gizchina.com/2021/12/11/china-issues-a-new-industry-standard-for-lithium-ion-batteries/
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Maximum permissible EV subsidy by country, 2021

‘000 USD

24 - Il Purchase subsidy
22 4 Purchase tax exemption
20 Road tax exemption
18 - Scrappage scheme
6 4

Income tax rebate

14 4 — B Maximum additional state/regional subsidy
. Il Additional COVID-19 subsidy

10 4

i =

6

hina Korea US (CA) France anada hina hina China Korea Italy @rmany  Norway lapan Netherlands Spa ina S Belgium dia anada
iangsu)(Gyeongbuk QA (Beljing Shanxi) (Guangdong
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2020 ICE sales % change
(million) (from 2019)

Hainan province 2030 all China 2040 new vehicle sale and = 13.6
vehicle ICE ban production ICE ban (government target) .’ :

No USA national ban
announced

Washington 2030 all California and New York 2035 PC & .
diesel & petrol ban LDV sales zero emission only "

Germany 2030 all new vehicles sales ICE ban (passed by
Bundesrat vote — not in legislation)

Diesel ban multiple German
cities 2014-19

NP4 K 2030 new car sales petrol & ‘
'/‘ “ diesel ban
Paris 2025 diesel . . France 2040 new vehicle sales ‘

vehicles ban CE ban (government target) 1.86

India 2030 30% new vehicles sales ICE ban
(government target)

2.81

8

Canada 2040 new

vehicle sales ICE ban

Netherlands 2030 all cars _
diesel & petrol ban 0.27 ‘ 4.7

Norway 2025 allcars ]I 0slo 2030 all emitting e a7
diesel & petrol ban [ [ vehicles ban s ‘ '

2030 20

N
o
N
(97]

35 2040
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2035 Canada

x KBTI, 25 A1k, 30 MNERFMRAFER TEKIEBRBSFEHNKIE

2030 Iceland

2035 Quebec

‘ '.;.:‘:i
“s(

2025 Norway + 2025 Bergen, 2030 Oslo

040 British Columbl|a 2030 Sweden
2030 Ireland
- - 2030 U.K. + 2025 City of London
2030 Heidelberg 2030 Denmark
2035 Brussels—L 2030 Netherlands
A PR 2030 Austria 2030 Hainan
)! - 2030 Slovenia — 2040 Hong Kong
— 2030 Los Angeles 2040 France + 2030 Paris :

2030 Seattle | - 2030 Greece 2030 JEJU Island
2035 California

2035 Massachysetts 2030 Milan

2050 Costa Rica—™ 2035 New York

—t3040 Spain + 2030 Barcelona
2030 Israel

&—— 2040 Singapore

2030 Quito (ECJ zggﬁ gawa“ 2035 Cape Verde
: ; onnecticut
Il National and regional
—— t! | 3 2050 Maryland
ationa
2035 Chile 2050 Oregon

Regional only 2050 Rhode Island
2050 San Antonio

Source: BloombergNEF. 2050 Vermont

19

—2030 Cape Town

—2030 Auckland
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https://www.electrive.com/2021/10/18/chila-to-ban-sale-of-internal-combustion-engines-in-2035/
https://www.cnbc.com/2021/09/09/new-york-law-phases-out-most-gas-powered-vehicles-by-2035.html
https://www.bloomberg.com/news/articles/2021-04-22/thailand-lays-out-bold-ev-plan-wants-all-electric-cars-by-2035
https://www.info.gov.hk/gia/general/202103/17/P2021031700597.htm
https://www.reuters.com/business/sustainable-business/indonesia-aims-sell-only-electric-powered-cars-motorbikes-by-2050-2021-06-14/
https://www.lausanne.ch/portrait/climat/plan-climat.html
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METE RSt SRS, BithEMEHNIE R I GHERE., B2 HRERENSSLENKIE
H IR 30% LLERIKE BN,

Fr & B 7St AR, SEI120A0 BRI T AL,

BGEEFHF—DNRESIEFER, B 2022 &, HEETHIHHEEL40 HEINEEERAHE
BERE
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8 K 2 5] W g
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HMNBEHRET 2021F 2 HBMTIWREZNAR, ZREEER®AX BMHE, &, AT
MBUERA S AT, FAELULR St U E S HRAMR, BiRE &L BT,

XFIRERR. BETNE ), 1L RMBFEeditors@batterybits.com.

15115 !

Volta Foundation and Intercalation
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mailto:editors@batterybits.com
http://volta.foundation
http://intercalation.co

XT1EE (HaArnkiE)

Nicholas Yiu Yen T. Yeh Eric Zheng Ethan Alter Andrew Wang Katherine He
UCL Business Voltaiq Romeo Power Dalhousie University Univ of Oxford TDK Ventures
Intercalation Volta Foundation BatteryBits Intercalation Intercalation BatteryBits

Aubert Demaray Charlie Parker Jon Regnart Zhiwen Huang Crystal Jain Ashish Gogia
SpectraPower Ratel Consulting Advanced Propulsion Centre Farasis Energy Form Energy University of Dayton
BatteryBits BatteryBits BatteryBits
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The views expressed herein are solely those of the authors, and have not been reviewed or approved by any other organization, agency, employer or company. The primary purpose of this work is to educate and inform. Data and information is
from publicly available sources and often self-reported by the companies. The authors declare no conflicts of interest in producing this report.


https://www.linkedin.com/in/eric-yongwei-zheng-ph-d-79805065/
https://www.linkedin.com/in/yentyeh/
https://www.linkedin.com/in/ethandalter/
https://www.linkedin.com/in/aubertdemaray/
https://www.linkedin.com/in/jon-regnart-30b87a93/
https://www.linkedin.com/in/charlieparker-ratel-consulting/
https://www.linkedin.com/in/zhiwen-edward-huang-19301288/
https://www.linkedin.com/in/crystaljain/
https://www.linkedin.com/in/andrew-wang-9959688b/
https://www.linkedin.com/in/ashishgogia08/
https://www.linkedin.com/in/qianran-katherine-he-phd-20006369/
https://www.linkedin.com/in/nicholasyiu/

EE (BERa AR5k fE)

] £ 24 o355 KEZ

Romeo Power TDK Ventures University of Michigan Lunar Energy

i UAES BEF
Y& EfERE R Sensata Technologies  University of Michigan
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https://www.linkedin.com/in/eric-yongwei-zheng-ph-d-79805065/
https://www.linkedin.com/in/zhiwen-edward-huang-19301288/
https://www.linkedin.com/in/qianran-katherine-he-phd-20006369/
https://www.linkedin.com/in/weiwei-zongwang-ph-d-b8029940/
https://www.linkedin.com/in/eric-yongwei-zheng-ph-d-79805065/
https://www.linkedin.com/in/greensiyi/
https://www.linkedin.com/in/chuanwei/
https://www.linkedin.com/in/alexandra-shiqihu/
https://www.linkedin.com/in/eric-yongwei-zheng-ph-d-79805065/
https://www.linkedin.com/in/john-chen-59735432/
https://www.linkedin.com/in/xinghua-meng-1a372b37/
https://www.linkedin.com/in/jinsongdai/
https://www.linkedin.com/in/eric-yongwei-zheng-ph-d-79805065/
https://www.linkedin.com/in/changyu-deng/
https://www.linkedin.com/in/leileigaga/
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Steve LeVine
Editor, The Electric

Dee Strand
Chief Scientific Officer,
Wildcat Discovery Technologies

James Frith

Head of Energy Storage,
BloombergNEF

Prof. Shirley Meng
Professor, University of Chicago
Chief Scientist, Argonne National
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