lithium-ion batteries per kWh decrease
about 139 U.S. dollars per kWh in 2023

Why are lithium-ion batteries so expensive?

production.

How much does a lithium ion battery cost in 20237
In 2023, lithium-ion battery pack prices reached a record low of $139 per kWh,marking a significant decline
from previous years. This price reduction represents a 14% drop from the previous year's average of over
$160 per kWh.

How have lithium-ion battery prices changed over the last 10 years?

Lithium prices, for example, have plummeted nearly 90% since the late 2022 peak, leading to mine closures
and impacting the price of lithium-ion batteries used in EVs. This graphic uses exclusive data from our
partner Benchmark Mineral Intelligence to show the evolution of lithium-ion battery prices over the last 10
years.

How are lithium-ion battery prices calculated?

Lithium-ion battery costs are based on battery pack cost. Lithium prices are based on Lithium Carbonate
Global Average by S&P Global. 2022 material prices are average prices between January and March.
Technology cost trends and key material prices for lithium-ion batteries,2017-2022 - Chart and data by the
International Energy Agency.

Are lithium ion batteries going down?

Lithium-ion batteries are the most commonly used. Lithium-ion battery cells have also seen an impressive
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price reduction. Since 1991, prices have fallen by around 97%. Prices fall by an average of 19% for every
doubling of capacity. Even more promising is that this rate of reduction does not yet appear to be slowing
down.

SMM brings you current and historical Used
Lithium-ion Battery price tables and charts, and
maintains daily Used Lithium-ion Battery price
updates. SMM App. Android iOS. Holiday Pricing
Schedule FREE TRIAL Compliance Centre.

Battle Born Batteries Lithium-lon (LiFePO4) Deep
Cycle 12V Battery 100Ah ??? Safe & Powerful
Drop-In Replacement for RV, Van, Marine, Off-Grid
??? Cylindrical Cells, Internal BMS 825 $796.95 $
796 . 95
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V battery price value is based on cost estimates for
| _ NMC 622. Price of selected battery materials and
lithium-ion batteries, 2015-2023 - Chart and data by

the International Energy ???

the lithium-ion battery become a reality that
essentially changed our world. 2 (13) Background
The working principle of a battery is relatively
straightforward in its basic configuration (Figure 1).
The cell is composed of two electrodes, each
connected to an electric circuit, separated by an
electrolyte that can accommodate charged species.

The fluctuating prices of lithium have significant

EE implications for industries and economies
_ , worldwide. This article explores the dynamics of
P!EE lithium pricing, offering insights into historical trends,
current market conditions, future ???
£ (= =
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SMM brings you current and historical Lithium-ion
Battery price tables and charts, and maintains daily
Lithium-ion Battery price updates. Lithium-ion
Battery prices. lithium ion battery. Price description.
Price Range. Avg. Change. Date. Prismatic Ternary
Battery Cell(523/ 50-60Ah)(weekly) (CNY/Wh)
0.4-0.44.

The lithium-ion battery value chain is set to grow by
over 30 percent annually from 2022-2030, in line
with the rapid uptake of electric vehicles and other
clean energy technologies. The scaling of the value
chain calls for a dramatic increase in the production,
refining and recycling of key minerals, but more
importantly, it must take place

Exhibit 2: Battery cost and energy density since
1990. Source: Ziegler and Trancik (2021) before
2018 (end of data), BNEF Long-Term Electric
Vehicle Outlook (2023) since 2018, BNEF
Lithium-lon Battery Price Survey (2023) for
2015-2023, RMI analysis. 3. Creating a battery
domino effect. As battery costs fall and energy
density improves, one
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A new study by Prof. Jessika Trancik and
postdoctoral associate Micah Ziegler examining the
plunge in lithium-ion battery costs finds that "every
time output doubles, as it did five times between
2006 and 2016, battery prices fall by about a
quarter," reports The Economist. "A doubling in
technological know-how, measured by patent filings

A modern lithium-ion battery consists of two
electrodes, typically lithium cobalt oxide (LiCoO 2)
cathode and graphite (C 6) anode, separated by a
porous separator immersed in a non-agueous liquid

Our team of expert analysts collect market data to
mineral-specific, IOSCO-compliant methodologies in
order to assess prices for lithium. Our specialist
focus on the lithium ion battery supply chain and
unrivalled network of industry contacts make
Benchmark Minerals" Lithium Price Assessment the
world's most trusted source of lithium price data,
regularly referenced in ??7?
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Lithium prices, for example, have plummeted nearly
90% since the late 2022 peak, leading to mine
closures and impacting the price of lithium-ion
batteries used in EVs. This graphic uses exclusive
data from our partner Benchmark Mineral
Intelligence to show the evolution of lithium-ion

battery prices over the last 10 years.

BloombergNEF's annual battery price survey finds
prices increased by 7% from 2021 to 2022 New
York, December 6, 2022 ??? Rising raw material
and battery component prices and soaring inflation
have led to the first ever increase in lithium-ion
battery pack prices since BloombergNEF (BNEF)
began tracking the market in 2010.After more than a
decade of ??77?

WORKING PRINCIPLE

BloombergNEF's annual battery price survey finds
. w o = prices fell 6% from 2020 to 2021 Hong Kong and

L e Tl ﬁ London, November 30, 2021 ??? Lithium-ion battery
pack prices, which were above $1,200 per

kilowatt-hour in 2010, have fallen 89% in real terms
to $132/kWh in 2021.This is a 6% drop from
$140/kWh in 2020.
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Regional EV lithium-ion battery manufacturing
capacity by manufacturer headquarters, 2023
Battery prices Electric vehicle battery prices start
falling again. Stabilising critical mineral prices led
battery pack prices to fall in 2023. Turmail in battery
metal markets led the cost of Li-ion battery packs to
increase for the first time in

Lithium-ion battery materials history. In 1970. In
2017, the price of lithium cobalt oxide skyrocketed.
In 2017, the 94-year-old Goodnough, the father of
lithium batteries, came out again and led the team
to develop solid-state batteries. After completing
1,200 cycles, it can be tried at 20-60 degrees,
triggering a revolution in the lithium

SMM brings you current and historical Lithium price
tables and charts, and maintains daily Lithium price
updates. Material Anode Materials Artificial
Graphite Diaphragm Electrolyte Other Materials
Chemical Compound Lithium-ion Battery Used
Lithium-ion Battery Sodium-ion Battery Hydrogen
Energy Energy Storage. Ferrous Metals. Rare Earth
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ActionHeat AIMS Power Duracell EcoSurvivor
Mighty Max Battery miLink Utilitech Lithium Sealed
lead acid Sealed GEL Alkaline Lithium ion (Li-ion)
Nickel cadmium (NiCd) Nickel metal hydride (NiMH)
Silver-oxide Lead-acid (AGM) Zinc Zinc chloride
Lithium iron ???

Brief History and Future . of the Lithium-lon Battery
i Nobel Lecture, December 8, 2019 by. Akira

MIWMI Yoshino. Honorary Fellow of Asahi Kasei Corp,

| Tokyo & Professor . of Meijo University, Nagoya,
Japan. 1 DEVELOPMENTAL PATHWAY OF THE
LIB. 1.1. What is the LIB? The lithium-ion battery

ﬁ . (LIB) is a rechargeable battery used for a variety

&

Lithium decreased 24,000 CNY/T or 24.87% since
the beginning of 2024, according to trading on a
contract for difference (CFD) that tracks the
benchmark market for this commaodity. Lithium -
values, historical data, forecasts and news -

| updated on November of 2024.
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The price of lithium-ion battery cells declined by
97% in the last three decades. A battery with a

@'U capacity of one kilowatt-hour that cost $7500 in
i . 1991 was just $181 in 2018. That's 41 times less.

1075KWHH ESS

= -

Automotive lithium-ion (Li-ion) battery demand
increased by about 65% to 550 GWh in 2022, from
about 330 GWh in 2021, primarily as a result of
growth in electric passenger car sales, with new
registrations increasing by 55% in 2022 relative to
2021. At the beginning of 2023, lithium prices stood
six times above their average over the 2015

Over the last decade, lithium-ion battery prices kept
falling and falling. Continued declines acquired the
aura of natural law. But pandemic-related
supply-chain disruptions for all sorts of materials
and commodities hit the battery industry just like

i 500KW 1MW 2mwW
-

everybody else, at a time when demand for
batteries specifically reached new highs. A
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’ D-m __________ - The price of lithium-ion battery packs has dropped
" Ej:;m: 14% to a record low of $139/kWh, according to
A— - T: analysis by research provider BloombergNEF

= (BNEF). This was driven by raw material and

component ???

Behind clean energy today is a sharp, continuing
drop in photo-voltaic solar-cell prices. And behind
the scenes, the prices of lithium-ion batteries are
plummeting just as quickly. Between 1991
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