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A radical energy transition 1is underway, driven by a combination of environmental,
policy and technology factors. our energy system is being electrified and decarbonized,
switching away from fossil fuels to clean, renewable sources of energy. The effect will
be transformational.

Power and road transport, which together contributed around two-thirds of carbon
emissions in 2020 (source: IEA), are a clear area of focus for the energy transition. A
great deal has been achieved 1in the development of renewable power generation and
electric vehicles (EvVs). Breakthroughs in battery energy storage technology have been a
key enabler:

Power. The growth in intermittent renewable energy, such as wind and solar, creates a
greater need for flexibility and reliability in power markets. Battery storage can help
smoothen supply and improve grid stability. This type of energy storage is often called
“stationary.”

“Compound Aninual Growth Rate(CAGR) 2021-2040

Road transport. A battery can either displace or be combined with an -dinternal
combustion engine to create hybrid or fully electric vehicles.
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Lithium-Ion Technology Dominates the Market

The battery storage market s currently dominated by Tithium-ion battery (LiB)
technology. LiBs have useful attributes. They’re lightweight, have a high energy density
and offer good charging and discharging properties.

T 2% to 2040

The first LiB was commercialized in 1991 by Sony after 20 years of research. until
recently, the primary use was 1in portable electronics, including mobile phones. As the
technology has +improved and scaled, it has been used in EVs and stationary storage
solutions. Going forward, while stationary storage will grow significantly, the biggest
driver will be EVs—which already constitute more than half of battery demand.

The rise in battery storage is fueled by falling costs. LiB costs have declined 80% this
decade, primarily driven by two things.

Economies of scale. Every doubling of production capacity results in a 5%-8% reduction
in cost.

Energy density improvements. Market competition accelerates improvements that lead to
reductions in battery prices.
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The speed of this cost decline has consistently been underestimated. Wwood Mackenzie
anticipates costs will continue to fall as economies of scale and energy densities
further improve.

Next-Generation Technology Will Help Satisfy Growing Demand

The battery storage sector 1is constantly evolving. We expect next-generation 1ithium-ion
batteries, notably solid-state batteries, will be commercialized in the coming decade.

A range of technologies will be required to fully satisfy storage demand. Flow
batteries, Tiquid air, hydrogen and power-to-gas can all complement LiB-offering
different properties to suit a range of applications.

The Battery value Chain Is Also Evolving
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Sources: Wood Wadkenzie, WisdomTree, *BESS is battery and energy storage solutions.

The battery value chain is made up of a myriad of 1industries across the globe. The
mining and chemical industries each provide raw materials to manufacture battery cell
components. Cells are then packed for different applications—such as the increasingly
popular EVs. At the end of T1ife, batteries are recycled or used for secondary
applications, such as energy storage e-systems. Many companies stretch across different
elements of the value chain, perhaps 1integrating the sourcing of raw materials with
manufacturing.

In addition, a series of industries evolve symbiotically with this value chain. Charging
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infrastructure and smart grid software providers can both benefit from and support the
growth of the EV industry.

Important Risks Related to this Article

wood Mackenzie, a Verisk Analytics business, is a trusted source of commercial
intelligence for the world’s natural resources sector. We empower clients to make better
strategic decisions, providing objective analysis and advice on assets, companies and
markets. For more information visit: www.woodmac.com

For standardized performance and the most recent month-end performance click here NOTE,
this material 1is intended for electronic use only. Individuals who intend to print and
physically deliver to an investor must print the monthly performance report to accompany
this blog.

Related Blogs
+ Powering Your Portfolio with WBAT

Related Funds
+ WisdomTree Battery Value cChain and Innovation Fund

View the online version of this article here.
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IMPORTANT INFORMATION

U.S. 1dinvestors only: Click here to obtain a WisdomTree ETF prospectus which
contains investment objectives, risks, charges, expenses, and other information;
read and consider carefully before investing.

There are risks involved with investing, including possible loss of principal. Foreign
investing involves currency, political and economic risk. Funds focusing on a single
country, sector and/or funds that emphasize 1investments 1in smaller companies may
experience greater price volatility. Investments in emerging markets, currency, fixed
income and alternative investments include additional risks. Please see prospectus for
discussion of risks.

Past performance is not 1indicative of future results. This material contains the
opinions of the author, which are subject to change, and should not to be considered or
interpreted as a recommendation to participate in any particular trading strategy, or
deemed to be an offer or sale of any investment product and it should not be relied on
as such. There is no guarantee that any strategies discussed will work under all market
conditions. This material represents an assessment of the market environment at a
specific time and is not intended to be a forecast of future events or a guarantee of
future results. This material should not be relied upon as research or investment advice
regarding any security in particular. The user of this information assumes the entire
risk of any use made of the information provided herein. Neither WisdomTree nor 1its
affiliates, nor Foreside Fund Services, LLC, or 1its affiliates provide tax or Tegal
advice. Investors seeking tax or legal advice should consult their tax or Tlegal advisor.
Unless expressly stated otherwise the opinions, interpretations or findings expressed
herein do not necessarily represent the views of WisdomTree or any of its affiliates.

The MSCI information may only be used for your internal use, may not be reproduced or
re-disseminated in any form and may not be used as a basis for or component of any
financial dinstruments or products or indexes. None of the MSCI information is intended
to constitute investment advice or a recommendation to make (or refrain from making) any
kind of investment decision and may not be relied on as such. Historical data and
analysis should not be taken as an 1indication or guarantee of any future performance
analysis, forecast or prediction. The MSCI information is provided on an “as is” basis
and the user of this information assumes the entire risk of any use made of this
information. MSCI, each of 1its affiliates and each entity involved in compiling,
computing or creating any MSCI information (collectively, the “MSCI Parties”) expressly
disclaims all warranties. with respect to this information, in no event shall any MSCI
Party have any Tiability for any direct, 1indirect, special, incidental, punitive,
consequential (including Toss profits) or any other damages (www.msci.com)

Jonathan Steinberg, Jeremy Schwartz, Rick Harper, Christopher Gannatti, Bradley Krom,
Tripp Zimmerman, Michael Barrer, Anita Rausch, Kevin Flanagan, Brendan Loftus, Joseph
Tenaglia, Jeff weniger, Matt wagner, Alejandro Saltiel, Ryan Krystopowicz, Jianing Wu,
and Brian Manby are registered representatives of Foreside Fund Services, LLC.

wisdomTree Funds are distributed by Foreside Fund Services, LLC, in the U.S. only.

You cannot invest directly in an index.
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