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Key takeaways

« Electrification, the replacement of combustion with electricity, is an essential
element of the transition to a low-carbon economy - and batteries are a vital part of
the shift.

+ Asan opportunity set, batteries are driven by rapid technological advances, falling
costs, regulatory tailwinds and accelerating adoption.

« Batteries are a key enabler for two major trends: the rise of electric vehicles and the
growth of renewable electricity generation.

+ China is the dominant global manufacturer of batteries and battery components,
making geopolitical considerations essential for investors.

« Mostlarge automotive manufacturers in the world is launching new EVs, while also
electrifying more aspects of their cars.

« [Theincreasein solar and wind energy has created intermittency in the power grid,
making batteries an essential solution to stabilizing the energy supply.

v/ To address potential supply-chain constraints in the battery space, companies are
turning to efficient, larger-scale recycling of essential minerals.

v The opportunities to invest in batteries exist across both private and public markets.
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Introduction

One of the key factors in the transition to a
low-carbon economy is electrification — the
replacement of combustion with electricity
across industries. And as the pace of
electrification accelerates, the importance of
batteries is becoming clear.

Across passenger EVs and other forms of
mobility, stationary storage and

consumer electronics, demand is booming.
For lithium-ion batteries, estimates suggest
demand could grow roughly 6-fold by 2030,
with more than 90% of market demand
concentrated in electric mobility?.

Similarly, the entire battery value chain -
from mining to refining to manufacturing,
and through recycling and second-life
applications — could see revenues quintuple.

The low-carbon transition is ultimately a
story of technology adoption. When the
relative cost of new technologies falls below
incumbent ones, we expect a tipping point.
Batteries are quickly approaching - and even
arriving at - these tipping points, and as a
result the industry appears to be poised for
massive growth.

The unit cost of a lithium-ion battery cell, for
example, has declined dramatically since
2010, driven by manufacturing
improvements, innovations and, until
recently, falling commodity costs. Even amid
possible supply bottlenecks for lithium,
cobalt, manganese and nickel, overall costs
are likely to continue to fall.

1. “Battery 2030: Resilient, sustainable, and circular,” McKinsey, January 2023

About BlackRock’s Transition Centers of Expertise

The transition to a low-carbon economy is among a handful of major structural shifts that we see
rewiring economies, sectors and businesses. The transition will likely cause ripple effects around the
globe and change where revenues and profits are generated.

The transition’s pace of change, however, is highly uncertain, which creates complexity and risk — as
well as opportunity — for companies and investors alike.

At BlackRock, we define transition investing as: Investing with a focus on preparing for, being aligned
to, benefitting from and/or contributing to the transition to a low-carbon economy. We recognize that
clients across the world are investing in the transition to a low-carbon economy to generate returns,

manage risk, or execute on commitments.

BlackRock’s new Transition Centers of Expertise (CoEs), of which our Battery CoE is one, bring together
the knowledge of our more than 600 sustainable and transition specialists across the firm, as well as
external experts and industry associations. These virtual communities, organized by sector technology,
encompass expert views throughout the capital stack and across industry value chains, contribute to
the assumptions used in the BlackRock Investment Institute Transition Scenario (BIITS), and help

source new opportunities for our clients.

We hope the insights developed by the CoEs will lead to a better understanding of the uncertainty
around the transition by bringing together a range of perspectives and experience.

As a fiduciary who puts our clients’ needs and goals first by offering a broad range of investing options,
we currently manage US$138 billion in transition-related assets globally, to identify opportunities
arising as a result of structural trends shaping the economy, markets, and asset prices. This paper is

produced in close cooperation with our Battery CoE.

Source: BlackRock, as of December 31, 2023.
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Batteries are, and will be, essential in two particular
transition segments: powering electric vehicles and
supporting renewable electricity on the power grid.

EVs

Headwinds

Batteries are critical to the electrification of
transport, which will rapidly accelerate in the
coming decades.

The BlackRock Investment Institute Transition
Scenario (BIITS) expects nearly all new light-
duty vehicles to be electric by 2050, up from
less than 4% in 2020. We see roughly one third
of global transport demand being electrified by
2050, with near-universal electrification of
passenger road transport. The advances in EVs
will also have benefits for the power grid as new
technologies allow the grid to access vehicle
batteries for resilience.

The power grid

In the BIITS view, global power demand will
grow roughly two-and-a-half times by 2050,
with more than eighty percent of the rise in
power generation coming from low-carbon
sources, primarily wind and solar. By 2050 we
expect the global power grid to be 90%
decarbonized compared with 2020 levels.

As renewable power sources take an
increasingly large share, batteries will become
essential to support the grid. They’ll be
required to supply energy when the sunisn’t
shining and the wind isn’t blowing.

But the role of batteries in the grid of the future
isn’t limited to stepping up delivery when
renewable power generation is low. Stationary
batteries can help operators manage grids,
while off-the-grid, distributed batteries can
provide on-site resilience to homes, hospitals
and office buildings where grid service is
unreliable or nonexistent.

With the tailwind of supportive policy and
regulation for grid-scale batteries, stationary
battery deployment is set to grow by two-thirds
by 2050 across a diverse set of power systems.

There are still significant concerns that could
hinder the outlook for the industry: Sourcing
the minerals required to make batteries,
accessing the full range of battery chemistries
and potential supply-chain bottlenecks as the
industry scales up.

Minerals such as lithium, nickel and cobalt can
be hard to access given current geopolitical
tensions, and their prices in commodities
markets often fluctuate. And we saw during the
pandemic that supply chains can be vulnerable
to disruption, especially in cutting-edge
technology sectors. Even without these
challenges, battery manufacturing is capital
intensive and technically complex — it may not
be a smooth, straightforward expansion for
business in the sector.

Innovations

While the market today is dominated by
lithium-ion batteries, there may soon be
alternative technologies that could solve some
of the mineral-sourcing issues that now face
the industry. For instance, sodium-ion
batteries do not contain any lithium, nickel, or
cobalt — potentially leading to lower costs,
along with fewer supply chain risks and
environmental concerns. Other innovations,
such as solid-state batteries and flow batteries,
are worth watching, along with evolving
technologies that could improve the recycling
of costly, supply-constrained, and often toxic
battery metals.

In the following pages, our investors delve
deeper into the opportunities, challenges and
changes facing the battery sector.

Click here to explore the

BlackRock Investment Institute
Transition Scenario
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Investor Q&A

BlackRock’s Centers of Expertise bring together our leading experts for specific industries that
will play a key role in the low-carbon transition. Our Batteries CoE includes Kojo Ako-Asare,
who invests in early-stage private companies, Charles Lilford, an active manager in public
markets, Akhil Mehta, who specializes in energy infrastructure and Tomas Peshkatari, who

looks closely at manufacturing.

Where do you see the opportunity
set around batteries?

Charles Lilford: It’s very broad, but right now, it
starts with the electrification of vehicles. When
you consider the volume, a typical electric
vehicle has over 3,000 times more battery
content than a smart phone. And global
volumes of EV batteries represent more than
two-thirds of all the lithium-ion battery
capacity currently going into the marketplace.

The installed fleet of electric passenger
vehicles is close to 30 million today. However,
we remain at the early stages of electrification,
with the penetration rate of electric vehicles to
the global automotive fleet at barely 2% today.

And you have to add to that the electrified two-
and three-wheelers, effectively motorbikes - a
fleet of about 280 million vehicles. It’'s an
exciting new area, particularly for places such
as Southeast Asia, India and parts of Latin
America, where motorbikes resonate from an
economic perspective and have a much larger
penetration rate. And among these electrified
motorbikes, battery swapping is unlocking new
use cases.

Akhil Mehta: | agree that EVs are huge now, and

continue to grow. Looking ahead, I’'d say the
biggest opportunity in the power sector is the
global trend towards decentralizing the power
grid. Batteries are a huge part of that, simply
because people are building battery storage
instead of traditional electric substations to
supplement traditional electric power plants.

There’s more demand for storage. That's a
result of more renewable energy sources
coming online, as well as the growing number
of climate-related events.
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Some grids, such as California, now are nearly
50% powered by renewable, intermittent
energy sources, which creates unpredictability.
That unpredictability will increase globally as
other regions, especially Asia, decarbonize over
the next 30 years.

Batteries are essential to stabilizing the grid
both in front of the meter, in the form of utility-
scale batteries, but also localized batteries in
homes and other buildings that can store and
distribute electricity as needed.

The ‘Duck curve’ and the need for
storage batteries
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Demand for electricity fluctuates throughout the
day, often in patterns that don’t match energy
generation. On cloudy or windless days, the
mismatch between solar and wind production and
the need for energy can be especially pronounced,
as the chart above illustrates. And battery storage
can be essential to managing this shortfall.

Source: California Independent System Operator
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Large-scale battery energy storage systems, or
BESS, have the potential to be a driver of
significant growth. When you think about it, cell
phones require one battery cell, an EV requires
thousands, while a BESS requires millions of
cells. Batteries can also help with the
conversion of direct current to alternating
current, reducing efficiency losses. In addition,
BESS will be essential to providing energy to
remote, off-the-grid sites.

Kojo Ako-Asare: Our landscape review points to
most of the near-term lithium-lon battery
growth being driven by the emerging
prominence of passenger hybrids and EVs.

As Akhil mentioned, the other large opportunity
for lithium-ion batteries is in supporting the
grid with energy storage systems. Within the
home battery storage market, we've seen
several emerging companies that are using
batteries in new ways, such as high-quality
induction stoves, low-cost grid backup, and
even the creation of new household income
streams through the consolidation of home
batteries into virtual power plants. As battery
production capacity increases, we expect the
prices to rapidly fall. And those lower prices,
coupled with increases in energy density,

Getting cheaper

should lead to an even wider range of uses for
lithium-ion batteries, including trucking,
aviation and shipping.

Lilford: I'd add that there’s the broader
opportunity set within the supply chain. If you
think about an internal combustion engine car
today, typically the 12-volt starter is lead acid.
We expect to also see this battery evolving
towards higher-capacity lithium-ion cells over
time.

And more electrified vehicles will expand the
battery markets further. Every new EV sold
instead of an internal-combustion vehicle
represents 40-100 kWh of additional battery
capacity. At current pricing levels this can
represent approximately $4,000 to $12,000 of
additional battery-related revenue per vehicle.

Tomas Peshkatari: | agree with Charlie — and
the opportunity is so large precisely because
batteries are such a critical piece of the value
chain to decarbonize both transport and
electricity generation.

Government policy, technology advances and
the industrialization of battery production are
leading to significant investment opportunities
on a global basis. Hundreds of billions of
dollars are being invested in innovation, in
building supply chains — from the mining

The cost of battery power is falling. The only question is how fast?
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Source: The plot shows battery cost forecast distributions under No, Slow, and Fast Transition scenarios, representing blended historical
consumer cells and electric vehicle (EV) battery pack prices, though these are now almost identical. The forecast is based on consumer
cells. Source: Way et al., Joule 6, 2057-2082 September 21, 2022 Published by Elsevier Inc. https://doi.org/10.1016/j.joule.2022.08.009

FOR QUALIFIED PURCHASERS, PROFESSIONAL CLIENTS, QUALIFIED INVESTORS, AND INSTITUTIONAL & WHOLESALE INVESTORS 6

EPMM0424U/M-3529956-6/18


https://doi.org/10.1016/j.joule.2022.08.009

metals used in batteries, to manufacturing, to
recycling — and in businesses that benefit from
batteries’ growing storage capabilities.

At the same time, new business models are
emerging for batteries. We expect increased
demand for on-site storage at commercial and
industrial sites, especially in remote areas. This
lends itself to a storage-as-a-service leasing
model that would enable businesses to expand
their production capabilities, without the need
for costly and time-consuming grid upgrades.
This model has the potential to ease the
burden on corporate balance sheets and
further expand the attractiveness of large-
scale battery storage systems.

What'’s the relationship between
cost and growth in this space?

Ako-Asare: If you look at the big picture, this is
a transformation of the way we consume
energy. | am quite focused on the new battery
technologies that are approaching the point
where they begin to enter mass
commercialization. That’s coming closer as
mass production reduces costs, which lower
the barriers to access, which will lead to more
applications. In a way, the future of lithium-ion
batteries is a case of induced demand in
action. This is an exciting time.

Lilford: We expect those costs to continue to g«
down. Because if you look out over the next
three years or even five years, the true benefits
will start to appear in terms of the increasing
magnitude of battery-manufacturing facilities.
We're seeing the ability to manufacture
batteries at greater scale using automation,
evolving supply chains, and greater economies
of scale.

Until last year, costs were coming down
towards the industry target of US$100 a
kilowatt hour in battery-cell costs - the
simplified benchmark cost. That threshold
meant they were priced comparably with
internal combustion engines. Then lithium
prices went up and supply chains became mor
difficult to manage. In 2022, we saw lithium-
ion battery cell costs closer to US$120 a
kilowatt hour.

FOR QUALIFIED PURCHASERS, PROFESSIONAL CLIENTS, QUALIFIED INVESTORS, AND INSTITUTIONAL & WHOLESALE INVESTORS

But now material and supply constraints are
easing. Our channels suggest that battery cells
are moving closer to US$100 per kilowatt hour
in terms of cost per cell. So we are starting to
see once again this very, very aggressive price-
down environment.

Oneresultis that EVs are penetrating more of
the mass market. The next big evolution we see
is manufacturers coming out with EVs at lower
price points. In many regions, the economic
choice is becoming quite attractive.

For many regions, the next step in EVs is that
mass-market adoption.

Mehta: And of course, scale affects the price of
the minerals involved. | think one of the biggest
concerns for expanding the use cases of
batteries is just having the raw materials — the
lithium, the nickel, the cobalt — and all the
enabling technologies to facilitate the
transition. In fact, lithium supply may need to
increase nearly 10 times in the next 20 years to
meet the demand.

Peshkatari: That’s right — and in fact I'd say the
biggest concern right now is uncertainty
around the entire supply chain from sourcing
to processing the key metals used in
manufacturing battery cells.

Nickel supply-demand balance
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That leads to unpredictability on how much it
costs to build a battery storage system, which
can account for 40%-60% of the cost of a new
car. And when you’re talking about costs, it’s
also important that government support
becomes predictable and user-friendly to
ensure a level playing field globally.

Right now, Asian manufacturers led by China
dominate battery manufacturing, aided by
significant government support over the past
decade. China currently controls between 75%
and 90% of the battery supply chain capacity
across metals and battery cells.

Mehta: And going back to those metals, | think
there’s also the question of what you do with
them when the battery’s life is over.

Would that be an opportunity for
recycling?

Ako-Asare: Yes, | believe so. Lithium-ion battery
recycling has really picked up. For some of the
reasons already discussed, it simply does not
make sense to take an end-of-life battery and
discard it into a dump. Never to be used again.

Today, recyclers can recover over 90% of the
key metals within a lithium-ion battery. These
metals, once recovered, are the same as their
virgin metals and are reused in the production
of new batteries. This is a cool opportunity
especially when you think of the potential

Lithium supply-demand balance
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shortages expected from extracting some
critical materials.

Everything we need is right here. Recycling
reduces the need to dig into the earth to
extract critical metals (like nickel and cobalt).
At scale, you could quickly find yourselfin a
place where one could potentially produce
recycled batteries at a lower cost than batteries
with virgin materials.

The recycled battery does not need to carry
extraction costs. This potential cost saving,
among others, is driving the enthusiasm
around recycling. And to expand on Tomas’s
point, recycling also has the potential to
mitigate some of the geopolitical risks around
the minerals when it comes to energy security.

Lilford: And that’s a factor. If you look at the
current battery supply, the majority of that
battery supply, whether it's cells or even the
components that are going into manufacturing
those cells is dominated outside of the U.S. and
the EU. So as Tomas was suggesting, this
creates a frailty in the global supply chain, very
similar to what we've seen historically in solar.

Western governments have recognized how
strategic the automotive industry is, and how
important the transportation industry is to
local employment. Close to 1 million people in
Germany are directly or indirectly exposed to
the automotive sector for their livelihoods. This
is a socially and politically sensitive topic.
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The EU has a very strong ambition to create
battery cell capacity domestically - targeting
550 gigawatt hours in capacity, which would
represent close to 90% of it’s internal battery
demand. In the U.S. it's not an explicit capacity
target, but the Inflation Reduction Act allocates
an investment tax credit. And we’re seeing a lot
of new capacity potentially coming online there
being led by a combination of automotive
OEMs and battery cell manufacturers.

Peshkatari: | think these policies will lead to
significant investment opportunities, and in
fact they are already attracting significant
private capital.

What role does technological
innovation play?

Mehta: Those regulatory tailwinds are
happening at the same time as some truly
game-changing advances in battery
technology.

For example, some manufacturers are saying
that recent technological advances have made
the lithium-iron-phosphate, or LFP, battery
more competitive than before. LFP batteries
show added longevity compared to nickel-
manganese-cobalt batteries, so if they are able
to close the gap on energy density and lower
failure rates it would increase their end market
applications. In systems with thousands or
millions of cells, such as those used in grid-

EV battery cost projections
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scale energy storage, an incrementally lower
failure rate can be significant, saving costs on
maintenance and making financing easier.

Overall, the advances are remarkable. We had
100 years before we were able to store very
much energy at all in a battery. Why is that?
First, the technology wasn't needed. Second,
the technology is hard to develop. It can take
years in a lab before you realize your ideas.

But computing power has grown exponentially.
You can run models and test hypotheses about
materials in a fraction of the time.

And beyond the manufacturing side, that same
ability to run simulations helps grid operators
and power-generation owners determine if the
battery is going to be effective and
economically sound in a given location.

Ako-Asare: Absolutely, Akhil. Moore’s Law has
given us amazing advances in electronics,
while the mass production of the
semiconductor has led to the rapid decline in
the cost high-performance computing, with
widespread cloud access. These changes have
provided scientists and researchers the tools to
explore problems that would have been
prohibitive 20 years ago.

Lilford: We see that wave of new technology on
the public side as well. And | think it's often
underappreciated how some of these larger,
more-established companies drive innovation.
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They might not necessarily be as nimble or fast-
moving as some of the smaller, private
companies. But when they get their mass and
their focus behind some of this technology,
they can bring it to commercial markets in a
much more significant way.

As investors, how do you act on
these trends and developments?

Lilford: Batteries are an industry where the
public and private opportunity set actually
marries up quite nicely. And it’s a place where
investments can also result in significant
economic growth and employment creation.

We see the transportation opportunity as being
really about moving people and goods more
efficiently. And we are headed in the direction of
greater electrification, principally in
transportation. Every large automotive
manufacturer in the world today has an
electrification strategy in play, so the
mainstream is on board. It is now about mass-
market adoption.

On the battery-manufacturing side, you are
dealing with a very discretionary customer
base. If you're an automotive manufacturer,
there's no way you're going to risk equipping
your vehicles with battery cells that have higher
risk of accidents or thermal runaway because
they're not manufactured at the correct
standards. That lends itself to a tier-one type of
procurement system where you have four or
five very strong players in the marketplace
providing a large share of the batteries.

A commanding lead

After all, this is a highly brand-conscious
industry, where reliability and safety are at the
forefront of consumers’ minds.

Peshkatari: The biggest opportunities we have
seen are in distributed battery energy storage
systems and contracted battery cell
manufacturing. Both opportunity sets have
been accelerated by the government policies
mentioned earlier.

Mehta: When we evaluate investments, we look
for companies that have a first-mover
advantage in the sector, especially one that's
as quickly moving as batteries.

Because our infrastructure funds are further
down in the value chain, we want to remain
technology-agnostic to remove any technology
risk. We value platforms over single assets due
to their diversity around assets, geographies
and revenue streams.

The other thing is management track record.
These are large scale construction projects.
Having an idea is fantastic. But if you don't
have the team that can execute the idea, your
idea is worthless. And sometimes the people
who developed the business aren’t the right
team to see it into maturity. They're very
different skill sets, and ultimately it's up to the
management team to execute.

Ako-Asare: We look to invest in markets that are
large and growing. And we look for companies
and management teams with unique
perspectives on where the market is going,
such that it drives their competitive advantage.

China is the world’s largest battery manufacturer and is projected to remain so in the years ahead.
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As late-venture, early-growth investors, we find
ourselves largely investing in companies looking
to commercialize new technologies.

Lastly, we see ourselves as part of the growing
market, so we also spend time studying broader
trends in the market to rapidly respond to
emerging opportunities.

Peshkatari: I'm sure everyone will agree with me,
though, that not all opportunities will make great
investments. In fact, we take a close look at 15-
20 opportunities for every investment we make.

Conclusion

The demand for batteries is set to grow
significantly through this decade. And
beyond that, we view it as an exciting 30-year
investment opportunity.

It will play out with major global effects
across mining, transportation, electricity
storage and transmission and waste
management. Batteries are ultimately a truly
global opportunity, though progress will be
uneven over time, across regions and
technologies.

The size of the investment opportunity for
batteries is immense. The growth of EVs
presents the largest single opportunity for
battery manufacturers today. And looking
ahead, the electrification of transport and
other aspects of our life will increase energy
needs around the planet.

As more energy comes from wind, solar and
other intermittent sources, grid stability will
become ever more important. In the near
term, the lithium-ion value chain stands to
benefit while other chemical, mechanical and
thermal energy storage solutions may
become more prevalent in the medium and
long term. Between EVs, grid stabilization
and other applications, the lithium-ion value
chain, from mining through recycling, could
grow by over 30% annually through 2030, to
reach a value of more than $400 billion?.

That said, investing in the battery value chain
is nuanced. And a broad portfolio approach
can allow investors to exploit opportunities in
the adjacent parts of the transition that
benefit from broader electrification trends.

As infrastructure investors, we're focused on
proven technologies, and established business
models that benefit from and contracted cash
flows with strong counterparties

Just as importantly, we look to partner with
counterparties that benefit from sustainable
competitive advantages, which isn’teasyin a
relatively young industry that is likely to
continue to see multiple disruptive
technologies introduced during the lifecycle of
our investments.

There is complexity layered into the growth
story for batteries — from raw-material
extraction and manufacturing ramp-up, to
ongoing technological evolution, and the
significant investment needed for supporting
infrastructure, starting with the electricity grid
and ending with EV chargers.

There are also other factors at play, such as
government policies, an increasing drive for
onshoring, a widespread desire for supply-
chain diversity and differing consumer
behaviors by region.

In the near term, the APAC region, and China
specifically, will hold the lead in battery
manufacturing, though Europe and North
America are taking policy and investment
steps to catch up. New innovations will create
fresh opportunities within the battery sector,
across the technologies that enable batteries
and the spaces where those batteries are
deployed.

Fundamentally, we anticipate that innovation
and the increasing industrialization of the
value chain will drive battery prices lower,
creating more demand and new uses. We
believe that investors who are developing
portfolios that seek to benefit from the
transition to a low-carbon economy will
increasingly see exciting investment
opportunities in this space.

1. McKinsey, 2022
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Disclaimer

FOR PROFESSIONAL, INSTITUTIONAL, WHOLESALE AND QUALIFIED INVESTORS/PROFESSIONAL,
QUALIFIED AND PERMITTED CLIENT USE ONLY

RISKS

Capital at risk. The value of investments and the income from them can fall as well as rise and are not
guaranteed. Investors may not get back the amount originally invested.

Past performance is not a reliable indicator of current or future results and should not be the sole factor of
consideration when selecting a product or strategy.

Changes in the rates of exchange between currencies may cause the value of investments to diminish or
increase. Fluctuation may be particularly marked in the case of a higher volatility fund and the value of an
investment may fall suddenly and substantially. Levels and basis of taxation may change from time to time.

Bond Risk. Investing in the bond market is subject to certain risks including market, interest-rate, issuer, credit,
and inflation risk.

High Yield Risk. High-yield, lower-rated, securities involve greater risk than higher-rated securities; portfolios
that invest in them may be subject to greater levels of credit and liquidity risk than portfolios that do not. Non-
investment-grade debt securities (high-yield/junk bonds) may be subject to greater market fluctuations, risk
of default or loss of income and principal than higher-rated securities.

Derivatives may involve certain costs and risks such as liquidity, interest rate, market, credit, management and
the risk that a position could not be closed when most advantageous. Investing in derivatives could lose more
than the amount invested. Derivatives may be used to hedge investments or to seek to enhance returns.

Derivatives entail risks relating to liquidity, leverage and credit that may reduce returns and increase volatility.

Infrastructure Risk. Portfolios that invest in Infrastructure investments may be materially and adversely
affected by risks associated with the related infrastructure assets including construction and operator risks,
environmental risks, legal and regulatory risks; political or social instability; governmental and regional
political risks; sector specific risks; interest rate changes; currency risks; and other risks and factors which may
or will impact infrastructure and as a result may substantially affect a fund’s aggregate return. Investments in
Infrastructure assets are typically illiquid and investors seeking to redeem their holdings in an Infrastructure
Fund can experience significant delays and fluctuations in value.

Real Estate Risk. Funds that invest in real estate or property invest exclusively or almost exclusively in equity or
debt, or equity or debt related instruments. Therefore, in addition to risks associated with investment in such
equity or debt instrument, the performance of the real estate fund may be material and adversely affected by
risks associated with the related real estate assets. Past performance of funds investing in real estate are not
indicative of the performance of the real estate market as a whole and the value of real property will generally
be a matter of a valuer’s opinion rather than fact. The value of any real estate investment may be significantly
diminished in the event of a downturn in the real estate market. Real estate investments are subject to many
factors including adverse changes in economic conditions, adverse local market conditions and risks
associated with the acquisition, financing, ownership, operation and disposal of real estate.

IMPORTANT INFORMATION

This material is provided for educational purposes only and is not intended to be relied upon as a forecast,
research or investment advice, and is not a recommendation, offer or solicitation to buy or sell any securities or
to adopt any investment strategy. The opinions expressed are subject to change. References to specific
securities, asset classes and financial markets are for illustrative purposes only and are not intended to be and
should not be interpreted as recommendations. Reliance upon information in this material is at the sole risk
and discretion of the reader. The material was prepared without regard to specific objectives, financial
situation or needs of any investor.

This material may contain “forward-looking” information that is not purely historical in nature. Such
information may include, among other things, projections, forecasts, and estimates of yields or returns.
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No representation is made that any performance presented will be achieved by any BlackRock Funds, or
that every assumption made in achieving, calculating or presenting either the forward-looking information
or any historical performance information herein has been considered or stated in preparing this material.
Any changes to assumptions that may have been made in preparing this material could have a material
impact on the investment returns that are presented herein. Past performance is not a reliable indicator of
current or future results and should not be the sole factor of consideration when selecting a product or
strategy.

Diversification does not guarantee investment returns and does not eliminate the risk of loss.

The information and opinions contained in this material are derived from proprietary and non-proprietary
sources deemed by BlackRock to be reliable, are not necessarily all-inclusive and are not guaranteed as to
accuracy.

In the U.S., this material is for Institutional use only — not for public distribution.

In Canada, this material is intended for permitted clients as defined under Canadian securities law, is for
educational purposes only, does not constitute investment advice and should not be construed as a
solicitation or offering of units of any fund or other security in any jurisdiction.

For investors in the Caribbean, any funds mentioned or inferred in this material have not been registered
under the provisions of the Investment Funds Act of 2003 of the Bahamas, nor have they been registered
with the securities regulators of Bermuda, Dominica, the Cayman Islands, the British Virgin Islands,
Grenada, Trinidad & Tobago or any jurisdiction in the Organisation of Eastern Caribbean States, and thus,
may not be publicly offered in any such jurisdiction. The shares of any fund mentioned herein may only be
marketed in Bermuda by or on behalf of the fund or fund manager only in compliance with the provision of
the Investment Business Act 2003 of Bermuda and the Companies Act of 1981. Engaging in marketing,
offering or selling any fund from within the Cayman Islands to persons or entities in the Cayman Islands
may be deemed carrying on business in the Cayman Islands. As a non-Cayman Islands person, BlackRock
may not carry on or engage in any trade or business unless it properly registers and obtains a license for
such activities in accordance with the applicable Cayman Islands law.

In Latin America, for institutional investors and financial intermediaries only (not for public distribution).
This material is for educational purposes only and does not constitute investment advice or an offer or
solicitation to sell or a solicitation of an offer to buy any shares of any fund or security and it is your
responsibility to inform yourself of, and to observe, all applicable laws and regulations of your relevant
jurisdiction. If any funds are mentioned or inferred in this material, such funds may not been registered
with the securities regulators of Argentina, Chile, Colombia, Mexico, Panama, Peru, Uruguay or any other
securities regulator in any Latin American country and thus, may not be publicly offered in any such
countries. The securities regulators of any country within Latin America have not confirmed the accuracy
of any information contained herein. No information discussed herein can be provided to the general
public in Latin America. The contents of this material are strictly confidential and must not be passed to
any third party.

IN MEXICO, for institutional and qualified investors use only. Investing involves risk, including possible
loss of principal. This material is provided for educational and informational purposes only and does now
constitute an offer or solicitation of an offer to buy an shares of any fund or security.

This information does not consider the investment objectives, risk tolerance or the financial circumstances
of any specific investor. This information does not replace the obligation of financial advisor to apply
his/her best judgment in making investment decisions or investment recommendations. It is your
responsibility to inform yourself of, and to observe, all applicable laws and regulations of Mexico. If any
funds, securities or investment strategies are mentioned or inferred in this material, such funds, securities
or strategies have not been registered with the Mexican National Banking and Securities Commission
(Comision Nacional Bancaria y de Valores, the “CNBV”) and thus, may not be publicly offered in Mexico.
The CNBV has not confirmed the accuracy of any information contained herein. The provision of
investment management and investment advisory services (“Investment Services”) is a regulated activity
in Mexico, subject to strict rules, and performed under the supervision of the CNBV.
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The materials that may be shared in this forum are for information purposes only, do not constitute
investment advice, and are being shared in the understanding that the addressee is an Institutional or
Qualified investor as defined under Mexican Law. BlackRock México Operadora, S.A. de C.V,, Sociedad
Operadora de Fondos de Inversion (“BlackRock México Operadora”) is a Mexican subsidiary of BlackRock,
Inc., authorized by the CNBV as a Mutual Fund Manager (Operadora de Fondos), and as such, authorized
to manage Mexican mutual funds, ETFs and provide Investment Advisory Services.

For more information on the Investment Services offered by BlackRock Mexico, please review our
Investment Services Guide available in www.blackrock.com/mx. This material represents an assessment
at a specific time and its information should not be relied upon by the you as research or investment
advice regarding the funds, any security or investment strategy in particular. Reliance upon information in
this material is at your sole discretion. BlackRock México is not authorized to receive deposits, carry out
intermediation activities, or act as a broker dealer, or bank in Mexico.

For more information on BlackRock México, please visit: www.BlackRock.com/mx. BlackRock receives
revenue in the form of advisory fees for our advisory services and management fees for our mutual funds,
exchange traded funds and collective investment trusts. Any modification, change, distribution or
inadequate use of information of this document is not responsibility of BlackRock or any of its affiliates.
Pursuant to the Mexican Data Privacy Law (Ley Federal de Proteccion de Datos Personales en Posesion de
Particulares), to register your personal data you must confirm that you have read and understood the
Privacy Notice of BlackRock México Operadora.

For the full disclosure, please visit www.BlackRock.com/mx and accept that your personal information will
be managed according with the terms and conditions set forth therein.

For investors in Central America, these securities have not been registered before the Securities
Superintendence of the Republic of Panama, nor did the offer, sale or their trading procedures. The
registration exemption has made according to numeral 3 of Article 129 of the Consolidated Text
containing of the Decree-Law No. 1 of July 8, 1999 (institutional investors). Consequently, the tax
treatment set forth in Articles 334 to 336 of the Unified Text containing Decree-Law No. 1 of July 8, 1999,
does not apply to them.

These securities are not under the supervision of the Securities Superintendence of the Republic of
Panama. The information contained herein does not describe any product that is supervised or regulated
by the National Banking and Insurance Commission (CNBS) in Honduras. Therefore any investment
described herein is done at the investor’s own risk.

This is an individual and private offer which is made in Costa Rica upon reliance on an exemption from
registration before the General Superintendence of Securities (“SUGEVAL”), pursuant to articles 7 and 8 of
the Regulations on the Public Offering of Securities (“Reglamento sobre Oferta Publica de Valores”). This
information is confidential, and is not to be reproduced or distributed to third parties as this is NOT a
public offering of securities in Costa Rica. The product being offered is not intended for the Costa Rican
public or market and neither is registered or will be registered before the SUGEVAL, nor can be traded in
the secondary market.

If any recipient of this documentation receives this document in El Salvador, such recipient acknowledges
that the same has been delivered upon his request and instructions, and on a private placement basis.

In Argentina, only for use with Qualified Investors under the definition as set by the Comisién Nacional de
Valores (CNV).

In Chile, the sale of each fund not registered with the CMF began on the date as indicated for such fund as
described herein and the sale of such securities is subject to General Rule No. 336 issued by the SVS (now
the CMF). The subject matter of this sale may include securities not registered with the CMF; therefore,
such securities are not subject to the supervision of the CMF. Since the securities are not registered in
Chile, there is no obligation of the issuer to make publicly available information about the securities in
Chile. The securities shall not be subject to public offering in Chile unless registered with the relevant
registry of the CMF.

In Peru, this private offer does not constitute a public offer, and is not registered with the Securities
Market Public Registry of the Peruvian Securities Market Commission, for use only with institutional
investors as such term is defined by the Superintendencia de Banca, Seguros y AFP.
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In Uruguay, the Securities are not and will not be registered with the Central Bank of Uruguay. The
Securities are not and will not be offered publicly in or from Uruguay and are not and will not be traded on
any Uruguayan stock exchange. This offer has not been and will not be announced to the public and
offering materials will not be made available to the general public except in circumstances which do not
constitute a public offering of securities in Uruguay, in compliance with the requirements of the
Uruguayan Securities Market Law (Law N° 18.627 and Decree 322/011).

In the EEA and UK, this material is for distribution to Professional Clients (as defined by the Financial
Conduct Authority or MiFID Rules) only and should not be relied upon by any other persons.

In the UK and Non-European Economic Area (EEA) countries, this is Issued by BlackRock Investment
Management (UK) Limited, authorised and regulated by the Financial Conduct Authority. Registered
office: 12 Throgmorton Avenue, London, EC2N 2DL. Tel: + 44 (0)20 7743 3000. Registered in England and
Wales No. 02020394. For your protection telephone calls are usually recorded. Please refer to the
Financial Conduct Authority website for a list of authorised activities conducted by BlackRock.

In the European Economic Area (EEA), this is Issued by BlackRock (Netherlands) B.V. is authorised and regulated by the Netherlands Authority
for the Financial Markets. Registered office Amstelplein 1, 1096 HA, Amsterdam, Tel: 020 - 549 5200, Tel: 31-20-549-5200. Trade
Register No. 17068311 Foryour protection telephone calls are usually recorded. For information on investor rights and how to raise
complaints please go to https://www.blackrock.com/corporate/compliance/investor-right available in Italian.

For Qualified Investors in Switzerland:

For Qualified Investors only. This document is marketing material.

This document shall be exclusively made available to, and directed at, qualified investors as defined in Article 10 (3) of the CISA of 23 June
2006, as amended, at the exclusion of qualified investors with an opting-out pursuant to Art. 5 (1) of the Swiss Federal Act on Financial
Services ("FinSA").

For information on art. 8 / 9 Financial Services Act (FinSA) and on your client segmentation under art. 4 FinSA, please see the following
website: www.blackrock.com/finsa.

In Saudi Arabia, Bahrain, Dubai (DIFC), Kuwait, Oman, Qatar and UAE, the information contained in this
document, does not constitute and should not be construed as an offer of, invitation or proposal to make
an offer for, recommendation to apply for or an opinion or guidance on a financial product, service and/or
strategy. Whilst great care has been taken to ensure that the information contained in this document is
accurate, no responsibility can be accepted for any errors, mistakes or omissions or for any action taken in
reliance thereon. You may only reproduce, circulate and use this document (or any part of it) with the
consent of BlackRock.

The information contained in this document is for information purposes only. It is not intended for and
should not be distributed to, or relied upon by, members of the public.

The information contained in this document, may contain statements that are not purely historical in
nature but are “forward-looking statements”. These include, amongst other things, projections, forecasts
or estimates of income. These forward-looking statements are based upon certain assumptions, some of
which are described in other relevant documents or materials. If you do not understand the contents of
this document, you should consult an authorised financial adviser.

Saudi Arabia: The information contained in this document is intended strictly for sophisticated
institutions.

Bahrain: The information contained in this document is intended strictly for sophisticated institutions.

Dubai (DIFC): Blackrock Advisors (UK) Limited -Dubai Branch is a DIFC Foreign Recognised Company
registered with the DIFC Registrar of Companies (DIFC Registered Number 546), with its office at Unit L15
- 01A, ICD Brookfield Place, Dubai International Financial Centre, PO Box 506661, Dubai, UAE, and is
regulated by the DFSA to engage in the regulated activities of ‘Advising on Financial Products’ and
‘Arranging Deals in Investments’ in or from the DIFC, both of which are limited to units in a collective
investment fund (DFSA Reference Number FOOO738).

The information contained in this document is intended strictly for Professional Clients as defined under
the Dubai Financial Services Authority (“DFSA”) Conduct of Business (COB) Rules.
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Kuwait: The information contained in this document is intended strictly for sophisticated institutions that
are ‘Professional Clients’ as defined under the Kuwait Capital Markets Law and its Executive Bylaws.
Oman: The information contained in this document is intended strictly for sophisticated institutions.
Qatar: The information contained in this document is intended strictly for sophisticated institutions.
UAE: The information contained in this document is intended strictly for non-natural Qualified Investors
as defined in the UAE Securities and Commodities Authority’s Board Decision No. 3/R.M of 2017

concerning Promoting and Introducing Regulations.

Forinvestors in Israel: BlackRock Investment Management (UK) Limited is not licenced under Israel's
Regulation of Investment Advice, Investment Marketing and Portfolio Management Law, 5755-1995 (the
“Advice Law”), nor does it carry insurance thereunder.

In South Africa, please be advised that BlackRock Investment Management (UK) Limited is an authorised
Financial Services provider with the South African Financial Services Conduct Authority, FSP No. 43288.

Any research in this document has been procured and may have been acted on by BlackRock for its own

purpose. The results of such research are being made available only incidentally. The views expressed do
not constitute investment or any other advice and are subject to change. They do not necessarily reflect

the views of any company in the BlackRock Group or any part thereof and no assurances are made as to

their accuracy.

This document is for information purposes only and does not constitute an offer or invitation to anyone to
invest in any BlackRock funds and has not been prepared in connection with any such offer.

In Singapore, this document is provided by BlackRock (Singapore) Limited (company registration
number:200010143N) for use only with institutional investors as defined in Section 4A of the Securities
and Futures Act, Chapter 289 of Singapore. This advertisement or publication has not been reviewed by
the Monetary Authority of Singapore.

In Hong Kong, this material is issued by BlackRock Asset Management North Asia Limited and has not
been reviewed by the Securities and Futures Commission of Hong Kong. This material is for distribution to
"Professional Investors" (as defined in the Securities and Futures Ordinance (Cap.571 of the laws of Hong
Kong) and any rules made under that ordinance.) and should not be relied upon by any other persons or
redistributed to retail clients in Hong Kong.

In South Korea, this information is issued by BlackRock Investment (Korea) Limited. This material is for
distribution to the Qualified Professional Investors (as defined in the Financial Investment Services and
Capital Market Act and its sub-regulations) and for information or educational purposes only and does not
constitute investment advice or an offer or solicitation to purchase or sells in any securities or any
investment strategies.

In Taiwan, independently operated by BlackRock Investment Management (Taiwan) Limited. Address:
28F., No. 100, Songren Rd., Xinyi Dist., Taipei City 110, Taiwan. Tel: (02)23261600.

In Australia and New Zealand, [MM3] issued by BlackRock Investment Management (Australia) Limited
ABN 13 006 165 975, AFSL 230 523 (BIMAL) for the exclusive use of the recipient, who warrants by receipt
of this material that they are a wholesale client as defined under the Australian Corporations Act 2001
(Cth) and the New Zealand Financial Advisers Act 2008 respectively.

This material provides general information only and does not take into account your individual objectives,
financial situation, needs or circumstances. Before making any investment decision, you should therefore
assess whether the material is appropriate for you and obtain financial advice tailored to you having
regard to your individual objectives, financial situation, needs and circumstances. Refer to BIMAL'’s
Financial Services Guide on its website for more information. This material is not a financial product
recommendation or an offer or solicitation with respect to the purchase or sale of any financial product in
any jurisdiction.
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This material is not intended for distribution to, or use by, any person or entity in any jurisdiction or country
where such distribution or use would be contrary to local law or regulation. BIMAL is a part of the global
BlackRock Group which comprises of financial product issuers and investment managers around the
world. BIMAL is the issuer of financial products and acts as an investment manager in Australia. BIMAL
does not offer financial products to persons in New Zealand who are retail investors (as that term is
defined in the Financial Markets Conduct Act 2013 (FMCA)). This material does not constitute or relate to
such an offer. To the extent that this material does constitute or relate to such an offer of financial
products, the offer is only made to, and capable of acceptance by, persons in New Zealand who are
wholesale investors (as that term is defined in the FMCA).

BIMAL, its officers, employees and agents believe that the information in this material and the sources on
which it is based (which may be sourced from third parties) are correct as at the date of publication. While
every care has been taken in the preparation of this material, no warranty of accuracy or reliability is given
and no responsibility for the information is accepted by BIMAL, its officers, employees or agents. Except
where contrary to law, BIMAL excludes all liability for this information.

In China, this material may not be distributed to individuals resident in the People's Republic of China
("PRC", for such purposes, not applicable to Hong Kong, Macau and Taiwan) or entities registered in the
PRC unless such parties have received all the required PRC government approvals to participate in any
investment or receive any investment advisory or investment management services.

For Southeast Asia: This document is issued by BlackRock and is intended for the exclusive use of any
recipient who warrants, by receipt of this material, that such recipient is an institutional investors or
professional/sophisticated/qualified/ accredited/expert investor as such term may apply under the
relevant legislations in Southeast Asia (for such purposes, includes only Malaysia, the Philippines,
Thailand, Indonesia and Brunei). BlackRock does not hold any regulatory licenses or registrations in
Southeast Asia countries listed above, and is therefore not licensed to conduct any regulated business
activity under the relevant laws and regulations as they apply to any entity intending to carry on business
in Southeast Asia, nor does BlackRock purport to carry on, any regulated activity in any country in
Southeast Asia. BlackRock funds, and/or services shall not be offered or sold to any person in any
jurisdiction in which such an offer, solicitation, purchase, or sale would be deemed unlawful under the
securities laws or any other relevant laws of such jurisdiction(s).

This material is provided to the recipient on a strictly confidential basis and is intended for informational
or educational purposes only. Nothing in this document, directly or indirectly, represents to you that
BlackRock will provide, or is providing BlackRock products or services to the recipient, or is making
available, inviting, or offering for subscription or purchase, or invitation to subscribe for or purchase, or
sale, of any BlackRock fund, or interests therein. This material neither constitutes an offer to enter into an
investment agreement with the recipient of this document, nor is it an invitation to respond to it by making
an offer to enter into an investment agreement.

The distribution of the information contained herein may be restricted by law and any person who
accesses it is required to comply with any such restrictions. By reading this information you confirm that
you are aware of the laws in your own jurisdiction regarding the provision and sale of funds and related
financial services or products, and you warrant and represent that you will not pass on or utilize the
information contained herein in a manner that could constitute a breach of such laws by BlackRock, its
affiliates or any other person.

In Japan, this is issued by BlackRock Japan. Co., Ltd. (Financial Instruments Business Operator: The Kanto
Regional Financial Bureau. License No375, Association Memberships: Japan Investment Advisers
Association, The Investment Trusts Association, Japan, Japan Securities Dealers Association, Type Il
Financial Instruments Firms Association.) for Professional Investors only (Professional Investor is defined
in Financial Instruments and Exchange Act).

For Other Countries in APAC: This material is provided for your informational purposes only and must not
be distributed to any other persons or redistributed. This material is issued for Institutional Investors only
(or professional/sophisticated/qualified investors as such term may apply in local jurisdictions) and does
not constitute investment advice or an offer or solicitation to purchase or sell in any securities, BlackRock
funds or any investment strategy nor shall any securities be offered or sold to any person in any
jurisdiction in which an offer, solicitation, purchase or sale would be unlawful under the securities laws of
such jurisdiction.
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The information provided here is neither tax nor legal advice. Investors should speak to their tax professional for specific information regarding
their tax situation. Investment involves including possible loss of principal. International investing involves risks, including risks related to foreign
currency, limited liquidity, less government regulation, and the possibility of substantial volatility due to adverse political, economic or other
developments. These risks are often heightened for investments in emerging/developing markets or smaller capital markets.

FOR PROFESSIONAL, INSTITUTIONAL, WHOLESALE AND QUALIFIED INVESTORS/PROFESSIONAL,
QUALIFIED AND PERMITTED CLIENT USE ONLY

©2023 BlackRock, Inc. All Rights Reserved. BLACKROCK is a registered trademark of BlackRock, Inc. All other trademarks are those of their
respective owners.
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