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MOTIVES & GOALS LCA OVERALL RESULTS

UK current manufacturing capacity is under 2 GWh capacity SR Producing a battery for an average electric

& needs to sca.le up to 100 GWh annuefl.ly by 2030, to ensure CO(g) 10.3 62.87 3395 hatchback emits sreenhouse gases weishing

energy sovereignty, reduce vglngrablllty tg §upply chain NOx(g) 12.33 75.24 4063 twice as much as the whole car, highlighting

disruption and protect automative industry within the UK. [1] PM10(g) 3.87 23.62 1276 the high GWP of battery manufacturing.
SOx (g) 85.67 522.73 28227

GWP (kgCO2eq) 9.71 59.27 3200

INTERPRETING LCA RESULTS & KEY TAKEOUTS
1) BREAKEVEN POINT & SENSITIVITY ANALYSIS 3)ENVIRONMENTAL HOTSPOTS

To evaluate the effectiveness of BEV in decarbonizing road transport, a GHG
breake.ven an.aly3|s comparlhg BEVs with ICVs is con.ducted. To determine t.he contributes<30% in each impact. Battery e o t
operational timeframe required for a BEV to offset its battery manufacturing srade materials extraction & processing conl 2k 'Od” 3“’“” d_o.(tmpac fare
emissions, 48 distinct scenarios were established by adjusting 6 key parameters. accounts for >70%. colour coded according to country.)
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How to reach this manufacturing Capacity
with minimized environmental footprint?
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METHOD

Li2C0O3: 3.0%

Precursor Processing Energy: 7.9%
CAM-Precursor: 34.7% NiSO4: 16.1%
CoS04: 5.5%
MnSO4: 0.7%
— NH40H: 0.4%
NaOH: 4.1%

CAM Processing energy: 4.3%
PVDF: 0.1%

Best practice is identified through conducting a cave to case
life cycle assessment (LCA) for Nickel Manganese Cobalt e

» Minimum: 1.5 yrs,16,000Km

(622) Lithium lon Battery, utilizing GREET2024 database. [2] > Maximum: 5yrs, 57,000Km

The LCA metrics are global warming potential (GWP) and air
pollutants emissions. The LCA scope is:
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Transport of raw NMC Powder Assembly of
materials to Production & Cell Cells&BMSto | | B R, Madedl SankeMATICCON
m. | | proguctionsite rormatien o e NiSO4, CoSO4 & Copper should be  NMP not part of final Aluminium is a top
Grude Ol Refining & \ } . 25 3 3.5 4 4.5 sourced from countries with strict product. However, have contributor, increasing
extraction for Chemical

air pollutants regulation, as great footprint, recycled content has
environmental impact & production necessitating its on-site considerable impact on
practices varies significantly .[5] recovery and reuse.[3] battery total footprint.[6]
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1) Supply Chain Europe-based China-based
2) Car charging Electricity Decarbonized Grid UK 2023 Grid Mix
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To create the life cycle inventory for this scope: 21 Materials \dentifying top 3

Graphite iS Very Sensitive to contributors in each impact,

resulted in creating a subset
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BOM based on Current Low Cell Production Energy
Commercial BEVNMC622-LIB | Consumption based on state-of-the-
Cell Teardown Analysis reported in [3] art German Glgafactory[S]

)
3)Cell Production Energy Natural gas & Electricity Fully Electrified
4) Battery Chemistry NMC900 NMC622
5)Lithium Source Brine Li2CO3 Spodumene Ore LiOH
6)Car Size Small (Vauxhall Astra) Big (Peugeout E3008)
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distance and prioritize
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Assuming 2 million cars Raising concerns about an
(number of cars licensed in 5 6 % environmental trade-off,
2023[4]) with 54KWh battery solving GHG problem, while
produced according to idealized Current total UK increasing acidification and
base-case. Associated total SOx Emissions will affecting human health,

impact compared to current be produced. With elsewhere, which is flag of
emission levels. only 1% in UK. environmental injustice.
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