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Technological advances designed to increase battery energy density, combined with a drop in green metal
prices, are expected to push battery prices lower than previously expected, according to a new briefing from
Goldman Sachs Research.

It says global average battery prices declined from $153 (all pricesin USD) per kilowatt-hour (kWh) in 2022
to $149/kWh in 2023 and are projected to fall to $111 by the end of 2024.

Goldman Sachs" researchers further predict that average battery prices could fall as far as $80/kWh by 2026,
which would equate to a drop of almost 50 per cent from 2023 levels.

It isat this point that the investment giant expects battery electric vehicles could potentially achieve cost parity
with ICE vehiclesin the United States on an unsubsidised basis.

To explain this expected fal in price, Nikhil Bhandari, co-head of Goldman Sachs Research"s Asia-Pacific
natural resources and clean energy research, pointed to the introduction of new battery products that boast
around 30 per cent higher energy density and lower cost.

"Y ou normally pack lots of cells into smaller modules, and then lots of modules into a big battery pack. Now
they"re trying to eliminate modules and directly doing cell-to-pack. That helps you save a bit of space inside.
So you're cutting costs with more ssimplified structures and increasing the energy of the battery at the same
time."

Innovations such as increased energy density have come hand-in-hand with the continued downturn in battery
metal prices, which - accounting for nearly 60 per cent of the total cost of batteries - will drive over 40 per
cent of the decline in EV battery price declines throughout the remainder of the decade.

However, according to Bhandari, the development of solid state batteries has been slower than expected, and
has now "been pushed out to the later part of this decade because of challenges in moving from lab scale to
mass production.”

In the meantime, then, "lithium-based chemistries are going to get stronger and stronger”, led by the current
dominant lithium-based battery chemistries, lithium NMC and LFP, which together account for the lion"s
share of the market.

"When we looked at price parity with ICE (internal combustion engine) cars, we typically looked at the price

premium a consumer will pay for an EV in terms of how long it will take to recover it through fuel cost
savings," said Bhandari.

Page 1/2



Ev battery price prediction 2022

e
p0. 5

Do

SOLAR ¢ro.

-

"What we didn"t account for, historically, is another concern that the consumer has. Resale values of EVs are
falling faster because consumers are thinking they can buy a cheaper EV maybe three years from now.

"We account for this in our recent enhanced total cost of ownership analysis. But given that we're still
expecting a rapid fall in battery prices, and assuming a still relatively elevated oil price environment, we
believe that, in markets such as the US, the total cost of ownership parity will still arrive starting in 2026.
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