


Deutsche Bank
Chief Investment Office

Contents
Authors: .
O 1 Introduction
Dr. Ulrich Stephan
Chief Investment Officer
Germany
Heval Ag
Investment Strategist . . . .
9 02 Macro impact: Supply chains, constraints, and systemic

pressures
Shreenidhi Jayaram

Investment Strategist

03 Investment trends and opportunities for Humanoids

04 Investment implications and current landscape

O 5 Conclusion

to access a selection of other
Deutsche Bank CIO reports s 3
www.wealth.db.com. [W]yH¥premd

In Europe, Middle East and Africa as well as in Asia Pacific this material is considered marketing material, but this is not the case in the US. No
assurance can be given that any forecast or target can be achieved. Forecasts are based on assumptions, estimates, opinions and hypothetical
models which may prove to be incorrect. Past performance is not indicative of future returns. Performance refers to a nominal value based on price
gains/losses and does not take into account inflation. Inflation will have a negative impact on the purchasing power of this nominal monetary value.
Depending on the current level of inflation, this may lead to a real loss in value, even if the nominal performance of the investment is positive.
Investments come with risk. The value of an investment can fall as well as rise and you might not get back the amount originally invested at any
pointin time. Your capital may be at risk. This document was produced in July 2026. 2


https://www.deutschewealth.com/en/insights.html
https://wealth.db.com/en/insights.html

Deutsche Bank
Chief Investment Office

Key Takeaways

* The bots: Humanoids remain early-stage systems, constrained by power, dexterity,
and reliability rather than Al capability.

» The macro case: Structural labor shortages and aging demographics support
demand, but adoption will be gradual and task specific.

* The investment implication: Strong recent performance reflects expectations of
long-term growth, with near-term value in supply-chain enablers and longer-term
upside dependent on scaling economics and deployment.

Introduction
When a humanoid robot crossed the finish line of a half marathon in China in early 2026,

it wasn’'t about speed - it was about proof. The 21km race moved humanoids from
controlled lab settings onto a public course, with more than 100 robot teams running
alongside roughly 12,000 human participants on parallel tracks. Compared with the
previous year, when the inaugural race was marked by falls, failures and a winning robot
time of around 2 hours and 40 minutes, the 2026 edition showed a clear step-up in
scale and capability: several leading robots beat the human winners, and nearly half of
the robot entrants used autonomous navigation rather than remote control. It was
another national showcase in which China turned humanoids into public spectacle,
much as it had with the humanoid robot games, Spring Festival Gala performances, and
other events.

Together, these events made endurance, balance, battery management, cooling,
robustness and navigation visible in a format the public could understand. But they also
captured both the promise and the illusion of humanoids. They impress, but they also
expose the gap between standout demonstrations and scalable, reliable value.
Humanoids sit where information-era Al meets industrial automation. The test is
whether digital intelligence can become useful physical work. This report looks past the
spectacles to ask the more important investment question: can humanoid systems
perform useful tasks reliably, safely and economically, at a cost that makes sense?

In practice, these capabilities are beginning to translate into early deployment use
cases in structured environments such as manufacturing and logistics, where
humanoids perform repetitive handling, transport, and basic assembly tasks.

From humanoid hype to practical value

Humanoid robots should be assessed as practical working systems, focused on whether
Al can deliver value in real-world environments rather than just on screens. The human
form remains relevant where tools, layouts, and workflows are already built around how
people move and operate. This shifts the challenge from software to physical execution,
where outcomes depend on reliability, energy usage, and cost. The key question is
whether current progress can translate into scalable use. In practice, value comes down
to execution: completing useful tasks safely, consistently, at the right speed, and at a
cost that makes sense. Adoption will depend on whether enough tasks within a role can
be automated to improve productivity, throughput, and labor efficiency.

Global humanoid shipments are currently at the low tens of thousands of units annually
and could reach well over a million units annually over the next decade, but that
remains a long-term scenario rather than evidence of scale today. Demos, pilots, orders
and early rollouts show momentum, but broad autonomous deployment remains
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unproven. CES 2026 showed a mix of teleoperated, scripted, and autonomous demos.
Most systems still operated in controlled conditions.

The long-term case is not that humanoids will transform every workplace soon. It is that
they are a meaningful test of whether Al can raise physical productivity. Long-term
scenarios estimate a market size of about USD5tn to USD25tn for the complete
humanoid ecosystem, which underscores both the potential scale and the uncertainty
of the path. That case will be decided by deployment results, system reliability, and
economics.

What building a humanoid requires

A humanoid is a full system, not a single product feature. It combines mechanics,
computing, and connectivity. Bill of material estimates show the main cost drivers:
Actuation systems — motors, drives, reducers and screws — are the largest category,
followed by sensing/perception, compute/control, and finally battery modules which
are critical for uptime. It also needs control systems that turn sensing and planning into
movement, balance, grip and completed tasks.

That system, as outlined above, brings together multiple layers — from mechanics and
power to sensing and control — and must ultimately function outside controlled
environments. Unlike software, a physical system operates under real-world constraints,
including wear, variability, and changing conditions. The key test is whether
performance can be delivered reliably and consistently in customer settings.

Intelligence is the next requirement. A humanoid must interpret its surroundings, make
decisions, and execute tasks safely in dynamic environments. Achieving this depends
heavily on real-world data, particularly for tasks involving touch, force, and interaction
with varied objects. While simulation can accelerate development, large-scale
deployment remains essential to refine performance and build the data required for
broader autonomy.

Figure 1: The anatomy of humanoids

Human anatomy Humanoid equivalent What it consists of

Sensing and perception Cameras and depth sensors, LIDAR, force and tactile
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hardware sensors, and onboard motion tracking systems
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s CPUs, GPUs/Al chips, microcontrollers, wireless
communication and

Brain and nervous

system onboard software modules, perception software

Skeleton and Mechanical structure, Structural frame and joints, actuation and transmission
muscles actuation and transmission  systems, and end-effectors (hands and grippers)
Metabolism Power and thermal Battery and power systems, cooling systems

systems

Source: Deutsche Bank AG. Data as of June 3, 2026.
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Manufacturing and scalability then determine economic viability. Systems that are
expensive, difficult to maintain, or hard to produce consistently will see limited
adoption. Conversely, improvements in production, standardization, and design
efficiency can materially reduce costs over time — placing manufacturing learning and
system iteration at the center of the investment case.

Macro impact: supply chains, constraints, and systemic pressures

Dexterity remains one of the primary technical barriers. While mobility tasks such as
walking or carrying attract attention, many economically valuable activities depend on
fine manipulation, touch, and safe interaction with people. This shifts the focus toward
actuation and control systems and extends the opportunity beyond humanoid form
factors to other robotic architectures.

Power and uptime are the next operational constraints. Battery life, energy use, and
system reliability determine whether robots can move beyond pilot stages. While some
platforms approach around 8 hours of operation, most remain closer to 4 hours, limited
by battery density and actuator efficiency. Improvements such as swappable batteries
and faster charging can help but add operational complexity. Without sufficient uptime
and consistency, the economic case remains constrained.

Real-world data remains both a key bottleneck and a core source of value. Tasks
involving touch, variable objects, and dynamic environments are difficult to replicate in
simulation, making deployment essential. In practice, this creates a feedback loop: real-
world use generates data, improving system performance, and enabling broader
adoption.

The demand case is also supported by structural trends. Aging populations,
urbanization, and shifting work preferences are tightening labor supply in physical roles,
increasing interest in automation where tasks are repetitive or difficult to staff — even as
technical and operational challenges persist.

Early adoptionis likely to begin in structured settings

Early adoption is most likely in structured environments such as manufacturing,
logistics, and warehousing, where tasks are well-defined, and outcomes can be
measured. This supports a task-specific approach to deployment, particularly in areas
like material handling, pick-and-place, inspection, and basic assembly, where
performance in controlled settings can exceed 90%.

Adoption becomes more challenging in less predictable environments requiring fine
manipulation, judgment, or close human interaction, which helps explain the slower
path for consumer and service applications.

Importantly, humanoids do not need to replicate full human roles to create value -
solving a single task reliably at the right cost can be sufficient to drive adoption. At the
same time, early orders and pilots should be viewed with caution, as scaling depends on
reliability, integration, and consistent performance rather than prototype capability
alone.

Value may sit below the surface

The key investment question is not which humanoid looks most advanced, but which
underlying systems make useful work possible. Those systems include computing,
sensors, actuators, batteries, software, data, factory processes and repair support. The
machine is what people see, but the main limits often sit in the layers underneath. This
favours exposure to bottleneck technologies and repeatable support models over
simply backing the most visible platform.
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Figure 2: Need for humanoids: Increasing dependency ratio due to
ageing populations
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Source: United Nations, Deutsche Bank AG. Data as of July 12, 2024.

Figure 3: Need for humanoids: Shrinking population in certain parts of
the world
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Source: United Nations, Deutsche Bank AG. Data as of July 12, 2024.
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When it comes to building humanoids, not every supplier is an attractive investment. A
company can provide an important component and still face weak profits if the market
becomes crowded, customers switch suppliers, designs change or capacity expands too
quickly. The better approach is to identify where the bottlenecks are most durable and
where companies can keep pricing power as the market develops.

The opportunity also extends beyond humanoid makers. Suppliers of sensors, motors,
control systems, software, repair services and manufacturing processes may benefit as
adoption grows. By 2050, the global humanoid fleet could exceed one billion units, with
demand for cameras and motors likely to run into multiple billions of units, alongside
megatons of rare-earth magnets and vast edge-computing capacity. The likely winners
are therefore not only the companies building humanoids, but also the wider ecosystem
that enables them to perform reliably and scale.

Service and support are a related but later-stage opportunity. If humanoid deployment
grows, demand should also rise for maintenance, spare parts, software updates,
charging, battery replacement, safety checks and end-of-life handling. The auto dealer
analogy is imperfect but useful: fixed operations are a small share of revenue but a
much larger share of gross profit; service and parts exceeded USD164bn in 2025 and
are often cited at roughly half of dealership gross profit. Those businesses may become
attractive over time, but only if deployment moves well beyond today’s early stage.

The competition for humanoid leadership

No region leads equally across all previously mentioned layers. The US appears
strongest in the intelligence layer, while China’s advantage is strongest in the physical
stack and production system. Specialist industrial economies also remain important:
Japan in robot manufacturing and precision components, South Korea in
semiconductors, batteries and electronics, and Europe in industrial automation and
factory integration.

These differences are already reflected in deployment. In the US, platforms are being
tested on tasks such as component handling, parts movement within warehouses, and
basic assembly and inspection, alongside progress in mobility and manipulation in less
structured environments. This highlights strength in software and system integration,
even as deployment remains more limited, with leading platforms operating at pilot to
early scale - ranging from over 1,000 units deployed within single manufacturing
environments to factory-based trials where humanoids can handle loads of up to 50 kg
and perform autonomous sorting and handling tasks in live production settings.

The US-China competition is therefore less about which country produces the most
visible humanoid platform and more about control of the full physical-Al stack: models,
compute, batteries, manufacturing capacity and exportable system architectures.

China has the clearest production-scale and real-world deployment advantage. It
accounts for roughly half of global industrial robot installations and for more than 4 out
5 global humanoid installations in 2025. This matters not only for manufacturing
economics, but also for data: the countries with the largest deployment opportunities
are best positioned to generate large volumes of physical interaction data, including
failures, edge cases, maintenance events and task-performance feedback. China’s
advantage is reinforced by deep supply chains, domestic deployment opportunities,
state-backed industrial policy, rare-earth and magnet inputs, battery ecosystems,
component manufacturing and an active push to develop humanoid robot standards.

The US remains highly relevant because raw deployment data alone does not determine
leadership. The long-term value layer may shift toward autonomy, software, simulation,
edge compute and the ability to transform heterogeneous real-world and synthetic
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data into generalizable robot behaviour. The key US opportunity is to use its strengths
in Al models, compute and software infrastructure to compensate for a smaller physical
deployment base.

Beyond the US and China, leadership in humanoids will also depend on countries that
control critical parts of the value chain, especially those that scale with robot volumes,
raise switching costs, or reduce deployment risk. Europe, Japan, South Korea and
Taiwan are relevant because their factories are already automation-intensive and their
companies control critical parts of the value chain. South Korea, Germany and Japan for
example have the highest robot density worldwide. Europe offers high-quality industrial
adoption environments, especially in automotive, machinery and regulated
manufacturing. Japan matters through robot manufacturing, motion control and
precision components. South Korea is exposed through memory, batteries, power
electronics and advanced electronic components. Taiwan is central to advanced
semiconductors, electronics manufacturing, testing, packaging and factory
digitalization.

1. Commercialization inflection, but still early-stage scaling

O 3 Investment trends and opportunities for humanoids

Humanoid robotics is moving decisively from prototype to early commercial
deployment, but scale remains limited. Industry revenues still marginally remain
upwards of USD1bn in 2026, despite high growth rates nearing 90% YoY in some
segments, underscoring how early the market remains. Deployment data reinforces this:
global installations are roughly 2,500 units in 2026 (vs. 500 in 2025), while total
shipments reached 18,000 units in 2025, marking a breakout year but not yet broad
adoption.

Adoption is concentrated in manufacturing and logistics, where tasks are repetitive,
making ROI easier to quantify. Most deployments remain pilot-driven, with enterprises
focused on reliability and integration. Scaling is expected to be gradual, likely pushing
more meaningful commercialization into the post-2027 timeframe. Cost is a key
constraint, with industrial systems priced at USD50k-USD250k per unit, while consumer
models are trending toward sub-USD25k, pointing to improving but still challenging
economics.

2. Ecosystem-driven value: hardware today, software over time

The humanoid opportunity is fundamentally an ecosystem story spanning hardware, Al,
and supply chains. In the near term, value remains skewed toward hardware, with
actuation systems accounting for roughly 50% of total system costs, placing motion at
the center of both the engineering challenge and the cost curve. This is compounded
by system complexity, with each platform integrating thousands of electronic and
semiconductor components, reinforcing dependence on advanced manufacturing and
precision supply chains.

These dynamics make supply chains a key bottleneck, particularly across actuation,
sensing, and power systems, with constraints likely to persist until architectures begin
to standardize over the 2027-2028 period. Capital intensity also remains elevated, with
total industry funding exceeding USD6bn as of early 2026 and concentrated among a
limited number of leading platforms. Over time, however, differentiation is expected to
shift toward software and Al, as real-world deployment drives data accumulation and
improves autonomy, performance, and system scalability.
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As these constraints begin to ease — supported by falling costs, improving system
capability, and gradual supply chain normalization, the adoption curve is expected to
inflect. Current estimates suggest global humanoid shipments could increase roughly
tenfold, rising from around 1.5 million units annually by 2030 to ~10 million units by
2035. This highlights a key feature of the opportunity: while progress today remains
incremental and constrained, the transition to scale — once bottlenecks begin to clear -
could be nonlinear rather than gradual, as illustrated in the following chart.

3. Economics anchored in productivity metrics and Al-driven optimization

The investment case for humanoids is increasingly framed around productivity and unit-
level economics rather than broad automation narratives. Enterprise adoption is
ultimately driven by whether systems can deliver consistent output at a cost that is
competitive with, or improves upon, existing labor inputs. In this context, metrics such
as utilization, uptime, and cost per task become more relevant than headline
deployment announcements.

This reflects a shift toward capital-intensive automation models, where returns are
realized through scale, repeatability, and learning effects over time. Under favorable
conditions, operating costs for humanoid systems are expected to approach ~USD10-
15 per hour equivalent, bringing them closer to parity with certain forms of industrial
and service labor. However, achieving this level of efficiency remains contingent on
reliability, integration, and sustained utilization.

At a system level, the integration of Al with robotics enables more continuous, end-to-
end workflow automation, with real-world deployment generating data that feeds back
into performance improvements. As a result, economic viability improves with use-
reinforcing a model where early deployment drives both capability and cost efficiency
over time, and where adoption ultimately depends on achieving consistent,
economically viable performance at scale.

Figure 4: Annual humanoid robot sales: Shipments expected to increase
tenfold between 2030 and 2035
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Source: Bank of America Research, Deutsche Bank AG. Data as of June 3, 2026.
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Investment Implications and current landscape

1. Exposure shifting toward ecosystems

Investor exposure to humanoid robotics is increasingly structured through diversified
vehicles rather than single end-markets, with thematic baskets delivering 25% YTD
returns in 2026. This reflects strong early interest but also the fact that investors are
positioning around the broader ecosystem rather than direct monetization.

Importantly, exposure today is skewed toward supply chain enablers — particularly
semiconductors, sensors, and actuators — given the component intensity of humanoid
platforms. This aligns with the current stage of adoption, where deployments remain
concentrated in industrial environments (logistics and manufacturing) and are largely
pilot-driven. The result is a two-stage opportunity: near-term participation in
infrastructure buildout, with longer-term upside tied to scaled deployment.

2. Financial profile: investment-heavy, but improving quality

The humanoid ecosystem reflects an early-cycle financial profile, with improving
profitability alongside elevated investment needs. Early indicators suggest operating
margins in parts of the value chain are moving from high single digits toward 20%,
supported by initial revenue scaling and emerging operating leverage. At the same time,
cost structures remain elevated, with SG&A and R&D spending rising materially to
support commercialization and integration. This combination — strengthening operating
performance but continued capital intensity — is typical of platform technologies in the
early stages of adoption.

This dynamic is increasingly reflected in market performance. Over the past year,
humanoid- and robotics-linked exposures have delivered price returns averaging 60%,
compared to approximately 23% for the S&P 500. This outperformance suggests
investors are positioning for long-term ecosystem growth, even as large-scale

Figure 5: Humanoid ETFs performance: Humanoid linked ETFs have
yielded higher price returns over the S&P 500 in the past year
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Source: LSEG Workspace, Deutsche Bank AG. Data as of June 3, 2026.
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deployment remains limited, with performance driven more by expectations of
structural change than near-term earnings visibility.

At a market level, the opportunity builds on a broader robotics industry already at scale-
estimated at roughly USD80-90bn globally in 2026, with industrial installations
exceeding USD16bn annually - providing a foundation for incremental expansion.
However, adoption remains dependent on further improvements in cost, reliability, and
system integration.

3. Market structure: capital intensity, cost curves, and bottlenecks

The current landscape is defined by high capital intensity, accelerating cost deflation,
and persistent supply constraints. Total humanoid-specific funding now exceeds
USD8bn across more than 100 companies, with capital highly concentrated - top
rounds account for roughly half of total investment, pointing to an increasingly scale-
driven market structure.

At the same time, cost curves are improving rapidly. Manufacturing costs have declined
by an estimated 40%-60% as systems move from prototype to early production scale,
driven by increasing volumes, component standardization, and intensifying competition.
However, scaling remains constrained by supply bottlenecks, with lead times for critical
components still in the 6-12 month range, limiting the pace of deployment despite
improving economics.

This creates a clear structural dynamic: near-term value accrues upstream suppliers and
enabling infrastructure, where capacity and component constraints persist, while end-
market platforms remain in early deployment. At the same time, the broader robotics
base - supported by roughly 500,000+ industrial robot installations annually and a
global installed base of around four million units — provides a foundation for long-term
demand expansion.

In aggregate, the humanoid robotics landscape reflects an early-stage, capital-intensive
platform buildout, where falling costs and improving profitability coexist with high R&D
spend, limited deployment scale, and supply constraints. Near-term value is
concentrated in enabling technologies and diversified exposure, while longer-term
upside remains tied to scaling, software monetization, and the transition from pilot
deployments to economically viable adoption.

Conclusion
In conclusion, humanoid robotics should be understood as an extension of the Al

development cycle, moving intelligence from digital systems into the physical world. Its
long-term relevance lies in addressing structural gaps in labor availability, particularly
across repetitive or constrained tasks. However, the path to scale is inherently more
complex than in software-led Al. Costs remain elevated; energy requirements are
material, and real-world deployment introduces constraints around reliability, safety,
and uptime. As a result, the opportunity sits between industrial and technology
frameworks, rather than fully within high-margin software models.

Progress is likely to remain task-specific, with adoption ultimately driven by clear
productivity gains and economic viability. The key question is not whether the
technology can function, but whether it can do so consistently and cost-effectively at
scale. Humanoids are therefore unlikely to replace human labor in aggregate; their
value will be defined by how effectively they augment it.

From an investment perspective, this points to a broad and distributed opportunity.
While humanoid-linked exposures are emerging, the impact is likely to extend across
multiple sectors - including industrials, semiconductors, software, and physical
infrastructure - reflecting the system-level nature of technology. Capturing the
opportunity is less about a single platform or theme, and more about identifying where
scale, constraints, and pricing power converge across the ecosystem.
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Appendix

/

Glossary

Actuation systems convert control signals into physical motion through components such as motors, drives,
reducers and screws.

Age dependency ratio measures how many people are reliant on them and are either under the age of 15 or
over the age of 64. Data are presented as the number of dependents per 100 people who are working-age.
Artificial intelligence (Al) refers to computer systems that can perform tasks normally requiring human
intelligence, including perception, decision-making and learning from data.

Automation refers to the use of technology to perform tasks with limited human intervention, often to
improve productivity, consistency or cost efficiency.

Autonomous navigation describes a system’s ability to move through an environment and make route
decisions without direct remote control.

Battery density measures how much energy a battery can store relative to its size or weight and is important
for robot operating time.

Bill of materials is a list of the components and inputs required to build a product and is often used to assess
system cost drivers.

Bottlenecks are constraints that limit the speed, scale or output of a process, supply chain or deployment
pathway.

Capital intensity describes a business or technology model that requires substantial investment in assets,
production capacity or infrastructure before scaling.

Commercialization is the process of moving a technology from prototype or pilot stage into broader market
deployment and revenue generation.

Cost curve describes how production or operating costs change as scale, learning effects and process
improvements develop over time.

Dexterity refers to the ability to handle, grasp and manipulate objects accurately, especially in tasks
requiring fine motor control.

Edge computing is computing performed close to where data are generated, reducing latency and
supporting faster decisions in physical systems.

Exchange Traded Funds (ETFs) are investment funds traded on stock exchanges.

Gross profit is revenue minus the direct costs of producing or delivering goods and services before other
operating expenses are deducted.

Humanoid robotics refers to robots designed with a human-like form factor so they can operate in
environments, tools and workflows built around people.

Industrial robot installations refer to the number of robots newly deployed in industrial settings such as
manufacturing, logistics or warehousing.

Labor shortages describe situations where available workers are insufficient to meet demand for specific
roles, skills or locations.

Operating leverage describes how earnings can rise faster than revenue when fixed costs are spread across a
larger scale of activity.

Pilot deployment is an early, limited rollout used to test performance, integration and economics before
broader adoption.

Pricing power is the ability of a company or supplier to maintain or increase prices without losing significant
demand.

Rare-earth magnets are high-strength magnets made with rare-earth elements and used in motors and other
precision components.

Real-world data refers to information generated from actual operating environments rather than laboratory
tests or simulations.

Research and development (R&D) refers to spending and activity focused on creating, testing and improving
products, processes or technologies.

Return on investment (ROI) measures the gain or benefit from an investment relative to its cost.

S&P 500 Index includes 500 leading US companies capturing approximately 80% coverage of available US
market capitalization.

Selling, general and administrative expenses (SG&A) are operating expenses related to selling, management
and administration that are not direct production costs.

Semiconductors are materials and components used to control electrical signals and are core inputs for
computing, sensing and electronic systems.

Supply chains are networks of suppliers, manufacturers, logistics providers and processes that produce and
deliver goods or components.

Tariffs are fees (absolute or proportional to value) levied to increase the price of imports.

Uptime is the share of time a system is available and functioning as intended.

USD is the currency code for the US Dollar.

Year-to-date (YTD) describes performance or change measured from the beginning of the current calendar
year to the latest stated date.
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Important note

General

This document may not be distributed in Canada or Japan. This document is being circulated in good faith by
Deutsche Bank Aktiengesellschaft, its branches (as permitted in any relevant jurisdiction), affiliated
companies and its officers and employees (collectively, “Deutsche Bank”).

This document is for your information only and is not intended as an offer, or recommendation or solicitation
of an offer to buy or sell any investment, security, financial instrument or other specific product, to conclude
a transaction, or to provide any investment service or investment advice, or to provide any research,
investment research or investment recommendation, in any jurisdiction. The information contained herein
does not replace advice tailored to the individual circumstances of the investor.

All materials in this document are meant to be reviewed in their entirety.

If a court of competent jurisdiction deems any provision of this disclaimer unenforceable, the remaining
provisions will remain in full force and effect. This document has been prepared as a general market
commentary without consideration of the investment needs, objectives or financial circumstances of any
particular investor. Investments are subject to market risks which derive from the instrument or are specific to
the instrument or attached to the particular issuer. Should such risks materialise, investors may incur losses,
including (without limitation) a total loss of the invested capital. The value of investments can fall as well as
rise and an investor may not recover the amount originally invested at any point in time. This document does
not identify all the risks (direct or indirect) or other considerations which may be material to an investor when
making an investment decision.

This document and all information included herein are provided “as is”, “as available” and no representation
or warranty of any kind, express, implied or statutory, is made by Deutsche Bank regarding any statement or
information contained herein or issued in conjunction with this document. To the extent permissible under
applicable laws and regulations, Deutsche Bank makes no representation as to the profitability of any
financial instrument or economic measure. All opinions, market prices, estimates, forward-looking
statements, hypothetical statements, forecast returns or other opinions leading to financial conclusions
contained herein reflect Deutsche Bank’s subjective judgment as of the date of this document. Without
limitation, Deutsche Bank does not warrant the accuracy, adequacy, completeness, reliability, timeliness or
availability of this document or any information contained herein and expressly disclaims liability for errors or
omissions herein (if any). Forward-looking statements involve significant elements of subjective judgments
and analyses and changes thereto and/or consideration of different or additional factors could have a
material impact on the results indicated. Therefore, actual results may vary, perhaps materially, from the
results contained herein.

Unless otherwise indicated in this document, all statements of opinion reflect the current assessment of
Deutsche Bank, which may change at any time. Deutsche Bank does not assume any obligation to either
update the information contained in this document or inform investors about available updated information.
The information contained in this document is subject to change without notice and based on a number of
assumptions, estimates, opinions and hypothetical models or analyses which - although from the Bank’s
current point of view are based on adequate information — may not prove valid or turnout in the future to be
accurate or correct and may be different from conclusions expressed by other departments within Deutsche
Bank. Although the information contained in this document has been derived from sources that Deutsche
Bank considers trustworthy and reliable, Deutsche Bank does not guarantee the completeness, fairness, or
accuracy of the information and it should not be relied upon as such. This document may provide, for your
convenience, references to websites and other external sources. Deutsche Bank takes no responsibility for
their content and their content does not form any part of this document. Accessing such external sources is
at your own risk.

To the extent permissible under applicable laws and regulations, this document is for discussion purposes
only and is not intended to create any legally binding obligations on Deutsche Bank and Deutsche Bank is not
acting as your financial advisor or in a fiduciary capacity, unless otherwise expressly agreed by Deutsche Bank
in writing. Before making an investment decision, investors need to consider, with or without the assistance of
a financial professional, whether any investments and strategies described or provided by Deutsche Bank are
appropriate in light of the investor’s particular investment needs, objectives, financial circumstances or the
possible risks and benefits of such investment decision. When making an investment decision, potential
investors should not rely on this document but only on what is contained in the final offering documentation
relating to the investment. As a global financial services provider, Deutsche Bank from time to time faces
actual and potential conflicts of interest. Deutsche Bank’s policy is to take all appropriate steps to maintain
and operate effective organizational and administrative arrangements to identify and manage such conflicts.

Deutsche Bank does not give tax or legal advice, including in this document, and nothing in this document
should be interpreted as Deutsche Bank providing any person with any investment advice. Investors should
seek advice from their own tax experts, lawyers, and investment advisers in considering investments and
strategies described by Deutsche Bank. Unless notified to the contrary in a particular case, investment
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instruments are not insured by any governmental entity, not subject to deposit protection schemes and not
guaranteed, including by Deutsche Bank. This document may not be reproduced or circulated without
Deutsche Bank’s express written authorization. Deutsche Bank expressly prohibits the distribution and
transfer of this document to third parties. Deutsche Bank accepts no liability whatsoever arising from the use
or distribution of this document or for any action taken or decision made in respect of investments mentioned
in this document which the investor may have made or may make in the future.

The manner of circulation and distribution of this document may be restricted by law or regulation in certain
countries, including, without limitation, the United States. This document is not directed to, or intended for
distribution to or use by, any person or entity who is a citizen or resident of or located in any locality, state,
country, or other jurisdiction where such distribution, publication use would be contrary to law or regulation
or which would subject Deutsche Bank to any registration or licensing requirement within such jurisdiction
which is not currently met. Persons into whose possession this document may come are required to inform
themselves of, and to observe, such restrictions. Past performance is no guarantee of future results; nothing
contained herein shall constitute any representation, warranty, or prediction as to future performance.
Further information is available upon request.

Deutsche Bank AG is a stock corporation (“Aktiengesellschaft”) incorporated under the laws of the Federal
Republic of Germany with its head office in Frankfurt am Main. It is registered with the district court
(“Amtsgericht”) in Frankfurt am Main under number HRB 30 000 and licensed to carry out banking business
and to provide financial services. Deutsche Bank AG is supervised by the European Central Bank (“ECB”),
Sonnemannstrasse 22, 60314 Frankfurt am Main, Germany (www.ecb.europa.eu) and the German Federal
Financial Supervisory Authority (“Bundesanstalt fiir Finanzdienstleistungsaufsicht” or “BaFin”),
Grauheindorfer Strasse 108, 53117 Bonn and Marie-Curie-Strasse24-28, 60439 Frankfurt am
Main(www.bafin.de), and by the German Central Bank (“Deutsche Bundesbank”), Wilhelm-Epstein-Strasse 14,
60431 Frankfurt am Main (www.bundesbank.de).

This document has neither been submitted to nor reviewed or approved by any of the above or below
mentioned supervisory authorities.

This document was generated or edited with the support of artificial intelligence (Al). It was reviewed by
responsible employees of Deutsche Bank’s Chief Investment Office.

For Residents of the United Arab Emirates

This document is strictly private and confidential and is being distributed to a limited number of investors
and must not be provided to any person other than the original recipient and may not be reproduced or used
for any other purpose. By receiving this document, the person or entity to whom it has been issued
understands, acknowledges and agrees that this document has not been approved by the UAE Central Bank,
the UAE Securities and Commodities Authority, the UAE Ministry of Economy or any other authorities in the
UAE. No marketing of any financial products or services has been or will be made from within the United Arab
Emirates and no subscription to any funds, securities, products or financial services may or will be
consummated within the United Arab Emirates. This does not constitute a public offer of securities in the
United Arab Emirates in accordance with the Commercial Companies Law, Federal Law No. 2 of 2015 (as
amended from time to time) or otherwise. This document may only be distributed to "Professional Investors”,
as defined in the UAE Securities and Commodities Authority’s Rulebook on Financial Activities and
Reconciliation Mechanism (as amended from time to time).

For Residents of Kuwait

This document has been sent to you at your own request. This presentation is not for general circulation to
the public in Kuwait. The investments described herein have not been licensed for offering in Kuwait by the
Kuwait Capital Markets Authority or any other relevant Kuwaiti government agency. The offering of any
investments in Kuwait on the basis a private placement or public offering is, therefore, restricted in
accordance with Decree Law No. 31 of 1990 and the implementing regulations thereto (as amended) and Law
No. 7 of 2010 and the bylaws thereto (as amended). No private or public offering of any investments is being
made in Kuwait, and no agreement relating to the sale of any investments will be concluded in Kuwait. No
marketing or solicitation or inducement activities are being used to offer or market any investments in Kuwait.

For Residents of the Kingdom of Saudi Arabia

This document may not be distributed in the Kingdom except to such persons as are permitted under the
Investment Fund Regulations issued by the Capital Market Authority. The Capital Market Authority does not
take any responsibility for the contents of this document, does not make any representation as to its
accuracy or completeness, and expressly disclaims any liability whatsoever for any loss arising from, or
incurred in reliance upon, any part of this document. Prospective subscribers of the investments described
herein should conduct their own due diligence on the accuracy of any information relating thereto. If you do
not understand the contents of this document, you should consult an authorized financial adviser.
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For Residents of Qatar

This document has not been filed with, reviewed or approved by the Qatar Central Bank, the Qatar Financial
Markets Authority, the Qatar Financial Centre Regulatory Authority or any other relevant Qatari
governmental body or securities exchange or under any laws of the State of Qatar. This document does not
constitute a public offering and is addressed only to the party to whom it has been delivered. No transaction
will be concluded in Qatar and any inquiries or applications should be received, and allotments made, outside
Qatar.

For Residents of the Kingdom of Bahrain

This document does not constitute an offer for sale of, or participation in, securities, derivatives or funds
marketed in Bahrain within the meaning of Bahrain Monetary Agency Regulations. All applications for any
investment should be received and any allotments should be made, in each case from outside of Bahrain. This
document has been prepared for private information purposes of intended investors only who will be
institutions. No invitation shall be made to the public in the Kingdom of Bahrain and this document will not
be issued, passed to, or made available to the public generally. The Central Bank (CBB) has not reviewed, nor
has it approved, this document or the marketing of any such securities, derivatives or funds in the Kingdom of
Bahrain.

For Residents of Lebanon

By accepting this documentation, Client hereby represents that (i) this documentation was sent to it by
Deutsche Bank in response to an unsolicited request made by it, (ii) it has or will execute any documents
associated with any transaction described in this document (a "Transaction") outside of the Lebanese
Republicin ajurisdiction in which it is lawful to do the same, (iii) any Transaction entered into shall be deemed
to be concluded and booked outside of the Lebanese Republic in a jurisdiction in which it is lawful to do the
same and (iv) it has entered or will enter into any Transaction for a bona fide commercial purpose and as part
of a sound investment or financial management policy, namely for the purposes of managing its borrowings
or investments, hedging its underlying assets or liabilities or in connection with its line of business and not for
speculative orillegal purposes.

Deutsche Bank has not obtained the authorization of the Central Council of the Central Bank of Lebanon to
market, promote, offer or sell (“offered”) any product pursuant to any Transaction in Lebanon and no such
product is being offered into Lebanon hereby.

For Residents of South Africa

This document does not constitute or form a part of any offer, solicitation or promotion in South Africa. This
document has not been filed with, reviewed or approved by the South African Reserve Bank, the Financial
Sector Conduct Authority or any other relevant South African governmental body or securities exchange or
under any laws of the Republic of South Africa.

For Residents of Belgium

This document has been distributed in Belgium by Deutsche Bank AG acting though its Brussels Branch.
Deutsche Bank AG is a stock corporation (“Aktiengesellschaft”) incorporated under the laws of the Federal
Republic of Germany and licensed to carry on banking business and to provide financial services subject to
the supervision and control of the European Central Bank (“ECB”) and the German Federal Financial
Supervisory Authority (“BaFin”). Deutsche Bank AG, Brussels Branch, is also supervised in Belgium by the
Financial Services and Markets Authority (“FSMA”, www.fsma.be). The branch has its registered address at
Marnixlaan 13-15, B-1000 Brussels and is registered under number VAT BE 0418.371.094, RPM/RPR
Brussels. Further details are available on request or can be found at www.deutschebank.be.

For Residents of the United Kingdom

This document is a financial promotion as defined in Section 21 of the Financial Services and Markets Act
2000 and is approved by and communicated to you by DB UK Bank Limited. DB UK Bank Limited is a member
of the Deutsche Bank AG group and is registered at Companies House in England & Wales with company
number 315841 with its registered Office at 21 Moorfields, London, United Kingdom, EC2Y 9DB. DB UK Bank
Limited is authorised by the Prudential Regulation Authority and is regulated by the Financial Conduct
Authority and the Prudential Regulation Authority. DB UK Bank Limited’s Financial Services Registration
Number is 140848.

Deutsche Bank Aktiengesellschaft is incorporated in the Federal Republic of Germany and its members’
liability is limited.

For Residents of Hong Kong

This document is intended for Professional Investors in Hong Kong. Furthermore, this document is provided
to the addressee only, further distribution of this document is strictly prohibited. This document and its
contents are provided for information only. Nothing in this document is intended to be an offer of any
investment or a solicitation or recommendation to buy or to sell an investment and should not be interpreted
or construed as such an offer, solicitation, or recommendation.

The contents of this document have not been reviewed by any regulatory authority in Hong Kong. You are
advised to exercise caution in relation to the investments contained herein (if any). If you are in any doubt
about any of the contents of this document, you should obtain independent professional advice.
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Appendix This document has not been approved by the Securities and Futures Commission in Hong Kong (“SFC”), nor
has a copy of this document been registered by the Registrar of Companies in Hong Kong, unless specified
otherwise. The investments described herein may or may not be authorised by the SFC. Any such investment
may not be offered or sold in Hong Kong, by means of any document, other than (i) to “professional investors”
as defined in the Securities and Futures Ordinance (Cap. 571 of the Laws of Hong Kong) (“SFO”) and any rules
made under the SFO, or (i) in other circumstances which do not result in the document being a “prospectus”
as defined in the Companies (Winding Up and Miscellaneous Provisions) Ordinance (Cap. 32 of the Laws of
Hong Kong)(the “C(WUMP)O”) or which do not constitute an offer to the public within the meaning of the
C(WUMP)O. No person shall issue or possess for the purposes of issue, whether in Hong Kong or elsewhere,
any advertisement, invitation or document relating to the investments described herein, which is directed at,
or the contents of which are likely to be accessed or read by, the public of Hong Kong (except if permitted to
do so under the securities laws of Hong Kong) other than with respect to investments which are or are
intended to be disposed of only to persons outside Hong Kong or only to “professional investors” as defined
in the SFO and any rules made under the SFO.

For Residents of Singapore

This document is intended for Accredited Investors / Institutional Investors in Singapore. Furthermore, this
document is provided to addressee only, further distribution of this material is strictly prohibited.

For Residents of the United States of America

In the United States, brokerage services are offered through Deutsche Bank Securities Inc., a broker-dealer
and registered investment adviser, which conducts securities activities in the United States. Deutsche Bank
Securities Inc. is a member of FINRA, NYSE and SIPC. Banking and lending services are offered through
Deutsche Bank Trust Company Americas, member FDIC, and other members of the Deutsche Bank Group. In
respect of the United States, see earlier statements made in this document. Deutsche Bank makes no
representations or warranties that the information contained herein is appropriate or available for use in
countries outside of the United States, or that services discussed in this document are available or
appropriate for sale or use in all jurisdictions, or by all counterparties. Unless registered, licensed as otherwise
may be permissible in accordance with applicable law, none of Deutsche Bank or its affiliates is offering any
services in the United States or that are designed to attract US persons (as such term is defined under
Regulation S of the United States Securities Act of 1933, as amended). This United States-specific disclaimer
will be governed by and construed in accordance with the laws of the State of Delaware, without regard to
any conflicts of law provisions that would mandate the application of the law of another jurisdiction.

For Residents of Germany

This information in this document is advertising. The text does not meet all legal requirements to ensure the
impartiality of investment and investment strategy recommendations or financial analyses. There is no
prohibition for the compiler or for the company responsible for the compilation to trade with the respective
financial instruments before or after the publication of these documents.

General information on financial instruments is contained in the brochures "Basic Information on Securities
and Other Investments", "Basic Information on Financial Derivatives" and "Basic Information on Forward
Transactions" which the customer can request from Deutsche Bank free of charge.

For Residents of India

The investments mentioned in this document are not being offered to the Indian public for sale or
subscription. This document is not registered and/or approved by the Securities and Exchange Board of India,
the Reserve Bank of India, or any other governmental/ regulatory authority in India. This document is not and
should not be deemed to be a “prospectus” as defined under the provisions of the Companies Act, 2013 (18
of 2013) and the same shall not be filed with any regulatory authority in India. Pursuant to the Foreign
Exchange Management Act, 1999 and the regulations issued thereunder, any investor resident in India may
be required to obtain prior special permission of the Reserve Bank of India before making investments outside
of India including any investments mentioned in this document.

For Residents of Italy

This report is distributed in Italy by Deutsche Bank S.p.A., a bank incorporated and registered under Italian
law subject to the supervision and control of Banca d’ltalia and CONSOB. Its registered office is located at
Piazza del Calendario 3 — 20126 Milan (Italy) and it is registered with the Chamber of Commerce of Milan,
VAT and fiscal code number 0013407404156, part of the interbank fund of deposits protection, enrolled in
the Bank Register and the head of Deutsche Bank Banking Group, enrolled in the register of the Banking
Groups pursuant to Legislative Decree September 1st, 1993 n. 385 and subject to the direction and
coordination activity of Deutsche Bank AG, Frankfurt am Main (Germany).

For Residents of Luxembourg

This report is distributed in Luxembourg by Deutsche Bank Luxembourg S.A., a bank incorporated under the
laws of the Grand Duchy of Luxembourg in the form of a public limited company (Société Anonyme), subject
to the supervision and control of the European Central Bank (“ECB”) and Commission de Surveillance du
Secteur Financier (“CSSF”). Its registered office is located at 2, boulevard Konrad Adenauer, 1115
Luxembourg, Grand Duchy of Luxembourg and is registered with Luxembourg Registre de Commerce et des
Sociétés (“RCS”) under number B 9.164.
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Appendix For Residents of Spain

This document has been distributed by Deutsche Bank, Sociedad Anénima Espariola Unipersonal is a credit
institution regulated by the Bank of Spain (registered in its Official Registry under the Code 019) and the
CNMV. Deutsche Bank, Sociedad Anénima Espariola Unipersonal may only undertake the financial services
and banking activities that fall within the scope of its existing license. Its registered office in Spain is located
in Paseo de la Castellana number 18, 28046 - Madrid. Registered in the Mercantile Registry of Madrid,
Volume 28100, Book 0, Folio 1, Section 8, Sheet M506294, Registration 2. NIF: AO8000614.

For Residents of Portugal

Deutsche Bank AG, Portugal Branch is a credit institution regulated by the Bank of Portugal and the
Portuguese Securities Commission (‘CMVM”), registered with numbers 43 and 349, respectively and with
commercial registry number 980459079. Deutsche Bank AG, Portugal Branch may only undertake the
financial services and banking activities that fall within the scope of its existing license. Its registered address
is Rua Castilho, 20, 1250-069 Lisbon, Portugal.

For Residents of Austria

This document is distributed by Deutsche Bank AG, Vienna Branch, registered in the commercial register of
the Vienna Commercial Court under number FN 140266z.Deutsche Bank AG’s Vienna branch is also
supervised by the Austrian Financial Market Authority (FMA), Otto-Wagner-Platz 5, 1090 Vienna. This
document has neither been submitted to nor approved by the aforementioned supervisory authorities.

For Residents of the Netherlands

This document is distributed by Deutsche Bank AG, Amsterdam Branch, with registered address at De entree
195 (1101 HE) in Amsterdam, the Netherlands, and registered in the Netherlands trade register under
number 33304583 and in the register within the meaning of Section 1:107 of the Netherlands Financial
Supervision Act (Wet op het financieel toezicht). This register can be consulted through www.dnb.nl.

For Residents of France

Deutsche Bank AG is an authorized credit institution, subject to the overall supervision of the European
Central Bank and BaFin, the German Federal Financial Supervisory Authority. Its various branches are locally
supervised, for certain activities, by the competent banking authorities, such as the Prudential Control and
Resolution Authority (Autorité de Controle Prudentiel de Résolution, “ACPR”) and the Financial Markets
Authority (Autorité des Marchés Financiers, “AMF”) in France.

Any reproduction, representation, distribution or redistribution, in whole or in part, of the contents of this
document in any medium or by any process whatsoever, as well as any sale, resale, retransmission or making
available to third parties in any manner whatsoever, is prohibited. This document may not be reproduced or
distributed without our written permission.

© 2026 Deutsche Bank AG. All rights reserved.

Publication date: July 2, 2026.
058081 070226

SJ/IL
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