
CARBON FOOTPRINT OF
PRODUCING LITHIUM BATTERIES

With an increasing number of battery electric

vehicles being produced, the contribution of the

lithium-ion batteries'' emissions to global warming

has become a relevant concern. The wide range of

emission estimates in LCAs from the past decades

have made production emissions a topic for debate.

This IVL report updates the estimated battery

production emissions in global warming ???

Carbon footprint and CED are two important metrics

to evaluate the climate change mitigation potential

and energy performance of introducing second life

and recycling into batteries'' life cycle. Adding

second life reduces the carbon footprint by 8 to 17%

and the CED by 2 to 6%, depending on the specific

battery chemistry and recycling method.

However, as the nickel content increases (i.e.,

NMC811), carbon emissions rise due to substituting

a higher carbon footprint lithium source used in

precursor production (Tao et al., 2021). It can be

traced back to the substitution of a lithium source

with a higher carbon footprint during precursor

production.

(C) 2025 Solar Energy Resources 1 / 9 Web: https://www.gebroedersducaat.nl



CARBON FOOTPRINT OF
PRODUCING LITHIUM BATTERIES

The value chain of lithium-ion batteries is complex: 

modules are assembled by the automotive

manufacturers in battery packs made of different

materials and using different production processes

which also influence the carbon footprint of the

battery. Identifying the boundaries of the different

activities, who is responsible for what and 

In addition, in terms of power structure, when

battery packs are used in China, the carbon

footprint, ecological footprint, acidification potential,

eutrophication potential, human toxicity cancer 

Exactly how much CO 2 is emitted in the long

process of making a battery can vary a lot

depending on which materials are used, how

they''re sourced, and what energy sources are used

in manufacturing. The vast majority of lithium-ion

batteries???about 77% of the world's ???
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The uniqueness of this study is to compare the LCA

of LIB (with three different chemistries) and

lead-acid batteries for grid storage application. The

study can be used as a reference to decide whether

to replace lead-acid batteries with lithium-ion

batteries for grid energy storage from an

environmental impact perspective.

An LCA study in 2020 showed that the carbon

footprint for battery quality sulfate refined in Canada

was half that for a refinery in China, namely, 1.6

compared with 3.3 kg CO 2 eq. per kg Co 

Lithium-ion battery (LIB) is one of the core

components of electric vehicles (EVs), and its

ecological impacts are significant for the sustainable

development of EVs. In this study, the carbon

footprint of LIBs produced in China is investigated

using a cradle-to-cradle life-cycle assessment

approach. The results can be summarized as

follows: (1) The carbon emission ???
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The CO2 footprint of the lithium-ion battery value

chain The lithium-ion battery value chain is complex.

The production of a battery cell requires sourcing of

as much as 20 different materials from around the

world, which will pass through several re???ning

stages, of which some are exclusively designed for

making batteries and some are not.

The energy supply for battery production should be

as carbon-neutral as possible. For instance, Tesla's

announced Giga watt-hour battery production

factory is planned to be built together with a solar

energy supply facility (Tesla, 2022). In this case, a

100% supply of solar power for battery production is

ensured, which can lead to extremely 

This study evaluates the global warming potential

(GWP) impact of producing lithium-ion batteries

(LIBs) in emerging European Gigafactories. The

paper presents a cradle-to-gate (CTG) life cycle

assessment (LCA) of nickel-manganese-cobalt

(NMC) chemistries for battery electric vehicle (BEV)

applications.  Carbon footprint of battery electric 
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affect carbon footprints. Additionally, the lithium-ion

battery industry is changing quickly, and larger,

more efficient factories typically have lower

emissions per kWh of 

lithium-ion-battery-production-and g Linda

Ager-Wick Ellingsen, Bhawna Singh, & Anders

Str?mman, "The size and range effect: lifecycle

greenhouse gas emissions of 

The carbon footprint of batteries in electric vehicles

Batteries powering electric vehicles are forecast to

make up 90% of the lithium-ion battery market by

2025. They are the main reason why electric

vehicles can generate more carbon emissions over

their lifecycle ??? from procurement of raw

materials to manufacturing, use and recycling 

New technology, like a mining method called "direct

lithium extraction," could produce minerals with

much smaller footprints. Climate ''Frankly

astonished'': 2023 was significantly hotter than any 
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It can be seen that the carbon emission of battery

production in 2030 is 80.45 kg CO 2-eq/kWh, which

is 11.8% lower than that in 2020. In 2040 and 2050,

the carbon emissions of battery production are

57.92 kg CO 2-eq/kWh and 22.98 kg CO 2-eq/kWh,

respectively, which are reduced by 36.5% and

74.8% compared with 2020, respectively. The

increase 

For example, the production of lithium-ion batteries

for electric vehicles in China generates a higher

carbon footprint than the same batteries produced in

Europe, mainly due to the higher carbon 

One of the main critiques of B.E.V.s has centered

on a reliance on coal to produce the electricity

needed to power these vehicles, along with the

emissions produced by battery production and the 
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The production of lithium-ion batteries that power

electric vehicles results in more carbon dioxide

emissions than the production of gasoline-powered

cars and their disposal at the end of their life cycle is

a growing environmental concern as more and more

electric vehicles populate the world's roads.

Lithium-ion batteries (LIBs) are a key

decarbonization technology for transport and

electricity sectors ().Governments, including the

European Commission (EC), stress LIBs'' relevance

from a climate and "green" industrial policy

standpoint ().However, producing LIBs causes

substantive greenhouse gas (GHG)

emissions???for example, from fossil fuel use in

???

? FACT: Electric vehicles (EVs) typically have a

smaller carbon footprint than gasoline cars, even

when accounting for the electricity used for

charging, plus they are far more efficient when it

comes to energy use. Electric vehicles (EVs) have

no tailpipe emissions. Generating the electricity

used to charge EVs, however, may create carbon

pollution.
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From the perspective of production scale, the

carbon footprint study of China's lithium battery

industry chain showed that economies of scale

could contribute to the reduction of carbon indirectly

[5]. In terms of battery type, Li-air batteries have a

lower carbon footprint than lithium-ion batteries

(LIBs) and Na-ion batteries [9].

Lithium-ion batteries (LIBs) are a key

decarbonization technology for transport and

electricity sectors ().Governments, including the

European Commission (EC), stress LIBs'' relevance

from a climate and "green" industrial ???

According to new calculations, the production of

lithium-ion batteries on average emits somewhere

between 61-106 kilos of carbon dioxide equivalents

per kilowatt-hour battery capacity produced. If less

transparent data is included, the upper value will be

higher; 146 kilos carbon dioxide equivalents per

kilowatt hour produced.
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The functional unit is defined as "producing 1 kg of

battery-grade lithium carbonate". The system

boundaries considered are cradle-to-gate, from the

resource extraction up to the battery-grade lithium

carbonate production. In both routes, all burdens

are allocated to battery-grade lithium carbonate, no

co-products are considered.
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