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Is lithium a ‘green’
alternative?
The commercialization of the lithium-ion battery
in the 1990s powered a 20-year surge in the
telecommunication and computing industries, with
the development of light, powerful, and rechargeable
batteries. Today, the same battery technology is
supporting the global growth of electric vehicles (EVs).
This shift is exciting for sustainability advocates,
although there are concerns regarding the climate
impact of the EV supply chain. This includes lithium
battery production.

Yes, the rechargeable nature of lithium batteries
enables a significant reduction in energy needs
that should classify it as a green alternative.
For today's consumers, investors and climateconscious governments, this benefit isn't enough.
The issue? Experts believe that the carbon-intensity
of the lithium production process has historically
been underestimated by as much as 7-9x. This is
problematic when the push for EVs is to support
decarbonization. In addition, lithium production can
put pressure on water and land resources. Extraction
processes can also have negative biodiversity
implications. Addressing these issues is critical not
only for existing lithium supply sources, but also the
pipeline of projects expected to come on line over the
next decade and beyond. In this report, we outline
considerations that need to be addressed to create
a more sustainable supply chain to support the claim
that lithium is truly a 'green' alternative.
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To start, we review the robust growth expectations
for lithium. EV penetration rates in Europe and China
are currently in the mid-single digits. This percentage
is expected to be double-digit by 2022 and to continue
to move higher. The increase will be driven by specific
regulatory frameworks, incentives and penalties put
in place to drive adoption levels higher. In the US, EV
penetration is currently ~2%, but we expect to see
more support from Biden's administration, including
infrastructure spending. This should lead to improved
adoption rates.

1

As EV growth is set to accelerate, DB expects lithium demand to triple from current levels to 1mt
LCE (lithium carbonate equivalent) by 2025. Beyond this, we estimate that lithium needs will further
increase to 1.8mt LCE by 2030, although we forecast the supply pipeline to only yield 1.4mt LCE by the end
of the decade.
Figure 1: Estimated lithium supply (DB forecasts, mt LCE)
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The industry is relatively consolidated, with four main producers representing more than 60% of total production.
Lithium has historically been extracted in Australia (~45% of 2020), Chile (~29%) and Argentina (~9%). We expect
reliance on these regions to shift during the next decade as production comes on line elsewhere to support EV
growth forecasts. For example, we estimate North American supply will represent ~9% of global supply by 2030, up
from ~1% relative to 2020 levels (see Figures 2-4 below).
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Figure 4: Lithium supply (2030e)
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Lithium is generally extracted from one of
two sources:
− Brine: Lithium from brine is often found in South
America, in an area called the "Lithium Triangle"
around the borders of Argentina, Bolivia and
Chile. With this process, Lithium is extracted /
pumped from underground brines, typically from
flat and salt-rich reservoirs, and then distributed to
evaporation ponds. The process can take several
months to a few years to complete and requires
large amounts of water.
− Hardrock: Lithium sourced from hardrock
(spodumene) has generally been mined in
Australia, although there are some deposits in the
US, which could be developed in the medium term.
Hardrock extraction is more similar to traditional
mining systems (e.g. digging, explosions,
crushing), with a roasting process that can be
carbon-intensive (especially relative to brine
extraction) and a leaching process resulting in
wasted materials. In most cases, the extracted
hardrock is transported as spodumene to China
and converted to lithium carbonate or hydroxide.
Lithium hydroxide has historically been produced
from lithium carbonate and is seen as more stable,
which increases battery performance relative to
using carbonate.
− Lithium producers are pursuing other sources /
processes, such as the "Thacker Pass" project
in Nevada, which will extract lithium from clay
deposits. Today, the availability of recycled lithium
is limited. This should become more of a supply
source when broader scale is reached, to make
it more economical, but this will take time. We
address this topic later in "Steps needed."

Key sustainability considerations:
− Water stress and water pollution: Lithium brine
production does have a lower carbon footprint
relative to hardrock extraction, but water usage
from the evaporation process can't be ignored.
Water scarcity can have meaningful consequences
for local communities, especially farmers. Prudent
water management processes are also needed to
eliminate pollution risk (e.g. chemical leakage into
waterways).
− Emissions from transportation: Hardrock ore
containing lithium is extracted at open-pit or
underground mines using conventional mining
techniques. Most of the time, the ore / spodumene
is then shipped to China to be converted into
lithium carbonate or hydroxide. This additional
transportation leg clearly adds another layer of
CO2 emissions to consider, in addition to the
conversion process itself.
− Carbon-intensive power sources: Coal can be a key
source of the energy used during the conversion
process of extracted materials (e.g. spodumene
sent from Australia to China).
− Waste. At present, the infrastructure for recycled
lithium isn't widely developed and collection and
processing is not economical. Consequently, a
large amount of lithium waste makes its way to
landfill.
− Biodiversity risk. Concern over biodiversity
impacts (i.e. the impact on the ecosystem and
natural resource depletion) is growing. In South
America, most of the lithium is located in deserted
and / or environmentally-protected areas, with
a diversified fauna and flora. Lithium producers
have been working with local indigenous
communities to help protect the fauna and flora
and endangered species.

Steps needed to improve the sustainability
profile of lithium
A recycling infrastructure will need to be supported.
There is an effort to recycle lithium batteries today,
but we expect an economically viable and safe
recycling infrastructure to take ten years to develop.
The infrastructure build will happen in two stages.
For recycling companies, the first stage is to focus
on manufacturing scrap from battery facilities (it is
estimated that between 5-10% of total material is
wasted). The second stage will be built out over time
as the availability of used batteries and materials
increases with higher EV adoption levels.
Even as the level of recyclable material increases, the
task is not simple. There are a number of potential
safety-related interactions involved in the recycling
process for lithium batteries that need to be controlled.
As a result, recycling success will be dependent on
not only technological advancements, to improve

dbSustainability - Is lithium a ‘green’ alternative? May 2021.

3

economic competitiveness, but also mitigation of
safety risk in the process. R&D investment will be
needed. In addition, governments (and EV producers)
should also incentivize localized recycling operations
(e.g. the US with Li-Cycle) to help develop a
consolidated, circular and secure supply chain.
Aggressive and thorough eco and energy planning for
new projects. Companies will need to design production
strategies that are as sustainable as possible, to obtain
regulatory approval and (enough) community support.
We also believe that obtaining insurance and bank
lending will be more difficult for firms that don't regard
sustainability as a top priority, given increasing pressure
on financial services to understand the climate impact
of the projects they support.
For example, the aforementioned Thacker Pass project
in Nevada will be the first major project to come
on stream in the US. It took over ten years to gain
full approval, and is expected to start production in
2025/26. Throughout the planning process additional
sustainability considerations and planning were
embedded into the project.
Development of more sustainable extraction
technologies. New technologies aimed at reducing
climate impact will emerge in the medium to long term.
For example, a number of companies are pursuing
Direct Lithium Extraction (DLE) for sourcing lithium
from brine. The method is not widely used, but it could
offer many benefits if it can become commercial on a
larger scale, including a faster speed to market, as well
as lower material costs and water usage.
Focusing on a more geographically-integrated supply
chain. Localization can be beneficial in reducing
carbon emissions, but given certain regional supply
constraints, a significant amount of lithium will still
need to be transported long distances. This includes
Australian mines sending spodumene to be converted
in China. Could the amount of transported material
(weight) be reduced by placing converting operations
near mines, especially if the country has more
sustainable practices? In the case of China, converting
spodumene locally helps to secure the supply chain,
but it is often powered by coal. The country is still
committed to carbon neutrality by 2060, but if they
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can't convert lithium in a more sustainable way (i.e.
eliminating coal power), it is not inconceivable that
operations could be at risk.
For example, in 2019, China banned imports of lowquality waste paper due to the pollution impact of
sub-par recycling practices in the country. Note: waste
paper can be converted into recycled boxes. China
was heavily dependent on this input to support its
cardboard box industry. As a result, some Chinese
producers acquired/built more sustainable operations
in the US to secure supply. We should highlight that
there was significant disbelief that China would take
this step, given box supply is integral for exporting.
Renewable energy. Alternative power sources such
as solar, wind and other renewable energy to power
operations should be looked at to reduce carbon
emissions.
Additional considerations. Other materials for batteries
such as cobalt have seen more intense scrutiny due
to concern regarding child/forced labor problems in
the Democratic Republic of Congo. Lithium producers
have avoided this association, but they must remain
diligent in their human rights and safety practices.

Key sustainability considerations
Given outsized demand for lithium, it could be
argued that there will be limited repercussions for
suppliers that don't prioritize sustainability efforts.
In our opinion, producers shouldn't be complacent
in their positions for the following reasons: 1) the
more sustainable lithium producers will become
the suppliers of choice and be seen as less risky
by customers, insurance companies and lenders,
2) country-specific sustainability regulation is
increasing and will likely lead to restrictions and
higher production costs for producers that are less
environmentally friendly, and 3) lithium will need to
remain the most sustainable option to be part of the
EV growth algorithm over the long term. To be clear,
we don't think a viable alternative to lithium exists
today, but a significant amount of capital will be
invested in R&D in the coming years to develop more
sustainable technologies and solutions.
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