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Electric Vehicle Batteries

Warranty Considerations for Fleets and Battery Recycling
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EV Battery Warranties by Manufacturer
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Presenter
Presentation Notes
The Federal Regulation for Electric Car Battery Warranties requires that manufacturers provide coverage for batteries for a minimum of 8 years. Therefore, most EV and hybrid battery warranties are 8-10 years and 100,000 miles or more (whichever comes first).



EV Battery Life Expectancy
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EV Battery Degradation Comparison Tool

Compare average battery degradation over time for different vehicle makes and model years. Degradation is based on observed data so newer model years will have
shorter degradation lines.

Add vehicles by clicking the +. To remove a vehicle from the chart, click its name in the legend.
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Presentation Notes
On average, EV batteries degrade at a rate of 2.3% max. capacity per year (evconnect.com)
The average battery pack is expected to exceed 300 miles by 2023.

because lithium-ion batteries are made up of many individual cells, you rarely need to replace the entire battery as it degrades. Instead, you can save money by simply replacing dead cells.




http://www.geotab.com/fleet-management-solutions/ev-battery-degradation-tool/

Battery Recycling

Fleet considerations
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The Cost of Raw Materials Defines EV Costs

e EV battery manufacturing can make up
70%+ of total manufacturing costs

e Battery Manufacturing costs have
decreased from $1,200/kWh (2011) to
$132/kWh (2021)

e High cost financially and environmentally
of minerals like cobalt, nickel, lithium

e Much of the mining of these minerals
takes place in places with lax standards

e (Geopolitical instability and concentration
of deposits impacts supply
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Increased Demand Creates Upward Price Pressure

US EVs (BEV & PHEV) Sales & Sales Share Forecast: 2021-2030
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Historical Sales Data: GoodCarBadCar.net, InsideEVs, IHS Markit / Auto Manufacturers Alliance,

Advanced Technology Sales Dashboard | Research & Chart: Loren McDonald/EVAdoption
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https://evadoption.com/ev-sales/ev-sales-forecasts/

National ICE Vehicle Phase-out Targets
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https://about.bnef.com/blog/electric-vehicle-sales-headed-for-five-and-a-half-million-in-2021-as-automakers-target-40-million-per-year-by-2030/

How Willthe Auto Industry Meet Demand?

e Minerals can be reclaimed through a hydro -metallurgical process

e Recycling makes ethical and environmental sense but is currently not financially
viable

e Labor intensive: collection, transport, battery chemistry sorting, shredding,
separation of metallic and non -metallic materials, neutralizing hazardous
substances, smelting, and then purification
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An Issue of Scale - OEM mmvestment

Ford

Audi
Volkswagen
Toyota
Volvo
Proterra

Redwood Materials and Ford Motor
Company Announce Strategic

Relationship

Redwood's mission is to create a circular supply chain for batteries and help partners across the electric

vehicle and clean energy industries with pathways, processes, and technologies to recycle and
remanufacture lithium-ion batteries. Today we announce that we'll be working with Ford Motor

Company to create a closed loop for battery recycling and a domestic supply chain for critical battery
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EV Battery Recycling - Long Term Outlook

e The majority of EVs produced are still on the road - supply of used EV
batteries is currently not significant enough to scale

e While the EV battery recycling industry matures, demand for repurposed
batteries will continue to increase

e Automakers and others are beginning to offer battery lease programs

e EV Battery chemistry is changing:
o Tesla phasing out Cobalt
o Nissan phasing in longer lasting, solid -state batteries by 2028

sawatchlabs.com
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In June, the US EPA announced $375m for battery recycling 



EV Battery Recycling - Near Term Outlook

e The simplest way to recycle an
EV battery is to repurpose it at
70%

e This facility sells energy for up to
$200/MWh and charges for
$25MWh

Source:Charged EVs sawatchlabs.com
info@sawatchlabs.com
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Nissan Leaf batteries in original cases - Lancaster Calif.

https://chargedevs.com/newswire/this-company-is-earning-money-with-second-life-nissan-leaf-batteries/

Historically EVs Have Depreciated Faster Than ICE Vehicles

5 Year Historial Depreciation
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Growing demand for EVs
Short supply of raw materials 
Growing demand for energy storage 
High level of warranty coverage
Long term maintenance savings
Average Service Life 3-5 for Private Fleet 8-10 Public Fleet

How will these realities impact out of service vehicle sale prices?



EV Battery Warranties - Key Takeaways

* EV Li-ion batteries have much longer lives than Li -ion batteries
in phones or laptops due to their sophisticated BMS.

* Most EV batteries will outlast the vehicles they were installed In.

* Industry standard is 8 year/100,000 mile
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On average, EV batteries degrade at a rate of 2.3% max. capacity per year (evconnect.com)
The average battery pack is expected to exceed 300 miles by 2023.





Thank You

Jared Walker
Director — Fleet Optimization
walker@sawatchlabs.com
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