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Lifecycle greenhouse gas emissions: conventional v Nissan Leaf
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EV emissions will keep on falling as the electricity
mix gets cleaner over time
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Lifecycle greenhouse gas emissions: conventional v Tesla (Asian battery)
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Lifecycle greenhouse gas emissions for conventional and electric vehicles (by country) in grammes CO2-equivalent per
kilometre, assuming 150,000 kilometres driven over the vehicle lifetime. Same as the prior figure, but using a 75kWh battery
rather than a 40kWh battery. Chart by Carbon Brief using Highcharts.
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Lifecycle greenhouse gas emissions: conventional v Tesla (US battery)
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“ Conventional Vehiclgs Tesla Model 3 (75kWh) — US battan
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Lifecycle greenhouse gas emissions for conventional and electric vehicles (by country) in grammes CO2-equivalent per
kilometre, assuming 150,000 kilometres driven over the vehicle lifetime. Same as the prior figure, but assuming battery
manufacturing emissions of 61kg rather than 100kg CO2-equivalent per kWh. Chart by Carbon Brief using Highcharts.
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A new Nissan Leaf EV pays back emissions from battery production after less than two
years — and emits three times less CO2 in its lifetime than the average new conventional
car in the UK
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A new Nissan Leaf EV would cut start cutting emissions after less than four years, relative
to continuing to drive an average existing conventional car in the UK
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Large differences in studies of battery lifecycle emissions

Studies show lower emissions for batteries produced in US or Europe
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Literature review of lifecycle greenhouse gas emissions from lithium ion battery manufacture, in kg CO2-equivalent per kWh of
battery capacity. Studies are coloured based on the region in which batteries were manufactured. Error bars are shown when
provided. The original IVL study is included as the “Romare & Dahllof 2017" bar, while the revised IVL study is included as
“Emilsson & Dahllof 2019". Chart by Carbon Brief using Highcharts.
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L (& Emilsson & Dahllof 2019 1 &L TURERSAL TLVE T, Chart by Carbon Brief using Highcharts.
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ZLOMETIEHEEZ . RIF-BHELEEDA THALTITONDIMBEEEL, NyT)—%H
AU THEBORETIEICHTTVET . CNSOHARTIE. SATHAVILIZE T HHHED
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kg CO2-eq/kWh battery

Component Raw material | Battery grade material | Manufacturing
mining and production (including | (component and cell +
refining 2 mining and refining)? | battery assembly)

Anode 2:11 7-25

Cathode 7-18 13-20 (90)

Electrolyte 4,00 4-13

Separator <0,5 Approx. 1

Cell case <0,1 Approx. 1

Battery case 4-13 10-25

Cooling 0-3 2-6

BMS <1 4-30

Total 18-50 48-121 (216) 20-110

Most likely value 60-70 70-110

(Based on the assessment of transparency and
scientific method done in the report)

BHDOEEIZHESTATHAIIIEBEENRA RO & (E A, BHEREA]) (BEhEE 1kWh H7=U D CO, #t
), Romare & Dahllof (2017)D & 19 &KUY,

IVL QREBETHIEHINTUOAELSIC TREZTAEEDEZED K LELHOTHET , 2D
X EEMOENERIERICKELEELXEZATREMETRELTOVET 1,
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How Nevada generated electricity from 2001 to 2017

Percentage of power produced from each energy source

Hydroelectric . e
. - = Geothermal o

2001 M5 2017 EETORNT M DFEEEEA (New York Times &U),
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