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Key takeaways

— Asalong-lived, physical asset with some features of a
public good, infrastructure is structurally important
for an economy, contributing to its productivity,
energy supply, resilience, and citizens’ quality of life.

— Rapidly rising electricity demand due to
unprecedented Al data centre build-ups in recent
years has exposed the need for grid expansion,
storage, cooling and asset repurposing.

— Infrastructure demand is likely to remain resilient amid
elevated energy prices and increased geopolitical
instability, driven by higher fiscal spending, a recent
shift in strategic priorities, and structural investment
needs.

— Infrastructure requires three main types of raw
materials: core construction materials, battery metals,
and rare earths. Each group shows unique supply and
demand characteristics. Infrastructure investments
have gained traction in both public and private
markets in recent years as the global gap for
infrastructure financing has widened, and the need for
infrastructure investment has increased.

Introduction

Infrastructure refers to the essential physical assets and
systems that support economic activity and societal
functioning. As a real asset, it is characterized by
tangible, long-lived capital structures that provide
foundational services, often with strong public good
characteristics such as accessibility, reliability, and broad
social benefit. Infrastructure underpins energy supply,
mobility, and basic services, making it central to both
economic productivity and quality of life.
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Infrastructure assets typically follow a three-stage
lifecycle - build, operate, and transfer — spanning in
many cases a full economic life of roughly 20-30 years or
longer.

The asset class spans several core categories. Energy
infrastructure includes power generation, transmission
and distribution networks, pipelines, and storage
systems. This segment reflects the growing importance
of reliable energy supply, with demand increasingly
shaped by structural drivers such as electrification and
the expansion of digital activity. Transport infrastructure
- such as roads, rail networks, airports, and ports —
facilitates the movement of goods and people and is
closely linked to economic activity levels and trade flows.
Social infrastructure encompasses assets such as
hospitals, schools, water systems, and waste
management facilities, typically providing essential
services with low sensitivity to economic cycles. Digital
infrastructure has grown in recent years and is often
clustered together with Energy infrastructure due to its
increasingly important energy requirements.

Infrastructure can also be distinguished by its stage of
development. Greenfield assets involve the construction
of new infrastructure, often aligned with expansion
needs in areas such as energy systems and digital
networks, and are characterized by longer development
timelines before becoming fully operational. In contrast,
brownfield assets are already built and in use, with
established performance profiles and a primary focus on
ongoing operation, maintenance, and service delivery.
The main risks to infrastructure investment entail
potential building and operating costs which are higher
than expected and delays as well as other factors making
profitability uncertain, for example usage level.
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Infrastructure: Five themes and areas

Infrastructure has moved increasingly into public and
private focus in recent years. This has been driven not
only by the need to modernize aging assets, but also by
its role in enabling new, more efficient solutions to meet
rising global energy demand - particularly in support of
the expanding artificial intelligence (Al) ecosystem.
Against this backdrop, several key themes and associated
trends are likely to shape the infrastructure landscape
over the coming years.
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Theme 1: Digital and Al-enabling infrastructure

Rapid expansion in Al adoption has exposed physical
bottlenecks in existing infrastructure, particularly around
power and thermal capacity, and these could get more
acute: global data centre electricity demand is expected
to double by 2030%. Building these assets remains
capital-intensive and slow; supply is constrained by
permissioning, grid access, and equipment bottlenecks.

As computing power increases, demand grows not just
for compute and storage, but also for the broader
infrastructure that supports it. This includes cabling,
power equipment and physical infrastructure, with the
data centre cables market alone reaching USD20bn in
20252, At the same time, capacity growth remains
constrained, with vacancy rates — defined as the share of
total data centre capacity that is unleashed or
unoccupied at a given point in time, and therefore a key
indicator of available supply in key markets as low as
1.4% and permissioning and power delays slowing new
buildouts.

Cumulative Al-related data centre investment has been
forecast to reach around USD3tn by 20303 with some
estimates pointing to an even larger USD7tn global
buildout across the value chain.

Cooling and thermal infrastructure: Higher-density Al
workloads have increased reliance on advanced cooling
solutions, particularly liquid-based systems as traditional
air cooling becomes insufficient. Capital has flowed
rapidly into this segment, with the Al data centre liquid
cooling market reaching USD3.7bn in 20264 and
expected to scale materially over the next decade. This
reflects the structural shift toward liquid cooling as a
core requirement for next generation of Al infrastructure
rather than a discretionary upgrade.

Rising water demand from Al and other water-intensive
technologies, combined with aging infrastructure and
growing scarcity-related pushback, could make water
infrastructure itself an increasingly important and
underappreciated investment theme.

Theme 2: Energy systems and grid resilience

Rising electricity demand is putting pressure on power
systems. The trend is structural, not cyclical, reflecting
both electrification and digitalization. Data centres are a
key driver, with electricity demand from them rising by
16% in 2025 and expected to double by 2030,
accounting for 55% of forecast load growth in some
utility projections®. This has increased focus on grid
resilience, network expansion, and storage, with
development constrained by permitting delays,
interconnection bottlenecks, and supply chain pressures
for critical equipment.

Resilient energy infrastructure: Infrastructure is
increasingly designed to support distributed activity, i.e.
multiple smaller-scale sources of supply, often based on
renewable energy sources. This entails a need for storage
capacity to balance intermittency and peak loads.
Deployment of such storage is accelerating, with the US
expected to add 111 GWh of grid scale storage over a
three-year period®. New technologies such as sodium-ion
batteries are beginning to scale, with deployments now
moving from pilot to planned multi-GWh projects. The
abundance of sodium relative to lithium offers the
potential for more cost-effective, resilient storage
solutions (with fewer supply chain concerns), supporting
broader grid stability.

Theme 3: Decarbonization through asset repurposing

Reducing dependency on fossil fuels and decarbonizing
does not only create demand for new assets but also
drives the reuse of existing industrial infrastructure.
Repurposing so-called brownfield facilities can shorten
development timelines and help to reduce capital-
intensity of the infrastructure project, especially when
combined with policy support and long-term offtake
agreements, as in the example of Sustainable Aviation
Fuel.
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Sustainable Aviation Fuel (SAF) via industrial asset
repurposing: Global SAF production reached 2 million
tons in 2025, double the 2024 level, but still equivalent
to less than 1% of total jet fuel consumption. Mandated
SAF demand alone is estimated at around 4.5 million tons
by 2030, while voluntary airline commitments aim to
raise potential demand to 16 million tons by 2030,
indicating a persistent supply gap. Brownfield facilities,
including paper mills and other biomass adjacent plants,
are being evaluated for conversion to SAF production
due to existing grid access, water rights, logistics, and
permitting, reducing upfront capital needs. SAF projects
are typically supported by long-term airline offtake
agreements.

Theme 4: Strategic and defence-aligned infrastructure

Changing geopolitical priorities are increasing demand
for infrastructure that delivers both strategic autonomy
and economic value. Part of the backdrop is a sustained
re-armament cycle, with global military expenditure
reaching USD2.9tn in 20257 and expected to continue to
rise as a share of GDP. NATO members, with the sole
exception of Spain, have for example committed to raise
their defence spending to 5% of GDP by 2035, 1.5% of
which should be spent on critical defence-related
infrastructure.

Defence-adjacent and dual-use infrastructure: As a
complement to traditional defence-related
infrastructure, dual-use infrastructure spans physical and
digital systems that serve both civilian and military
functions. This includes aerospace and satellite
infrastructure where commercial constellations are
increasingly integrated into defence operations, as well
as cybersecurity systems that protect critical networks,
satellites, and national infrastructure. These areas are
becoming core defence layers, alongside traditional land,
sea, and air military capabilities. Investment is also
extending into related industrial capacity, logistics
networks, and mission-critical data platforms, including
Geospatial Information Systems (GIS) used for mapping,
surveillance, and real-time decision making across both
civilian and defence applications.

Private capital is playing a growing role alongside
governments, with over USD400bn invested into defence
and dual-use sectors in recent years® and defence
technology funding reaching around USD25bn® in 2025.
Within this, aerospace and space infrastructure represent
the largest dual-use layer globally with the broader
sector exceeding USD1.5tn, while cybersecurity is one of
the fastest-growing segments, supported by structural
demand tied to digitalization and hybrid warfare.

The investment case is increasingly driven by long-term
government demand rather than cyclical spending.
Assets are typically supported by multi-year contracts,
with returns linked to capacity build-out, supply chain
resilience, and domestic production, rather than
discretionary growth.

Theme 5: Modernisation and next generation cities and
transportation systems

The modernisation of existing infrastructure is emerging
as a central investment theme, driven by the
convergence of urbanisation, climate change, and
technological disruption. Rather than focusing solely on
new (greenfield) developments, the revitalisation and
optimisation of existing (brownfield) assets has become
increasingly critical. These assets — ranging from
transport networks and utilities to buildings and digital
systems - form the backbone of cities and metropolitan
areas and are undergoing profound transformation.

Urbanisation remains one of the most powerful
structural forces shaping infrastructure demand. Today’s
cities already host most of the global population, and this
share is expected to increase significantly in the coming
decades. Rapid population inflows intensify demand for
housing, mobility, energy, water, and digital connectivity,
placing considerable strain on ageing infrastructure
systems. Legacy systems in many developed markets
were not designed to accommodate current levels of
urban density or the evolving needs of increasingly
digital and service-oriented economies. As a result,
modernisation efforts increasingly focus on expanding
capacity (e.g. public transport, electricity grids),
improving efficiency (e.g. smart traffic systems, digital
grids), and enhancing integration across infrastructure
networks (e.g. energy-mobility-data convergence).
Climate change is accelerating the need to modernize
infrastructure. Urban infrastructure is a major contributor
to greenhouse gas emissions, particularly through
buildings, transport and energy systems. At the same
time, it is increasingly exposed to physical climate risks
such as extreme weather events, flooding, and heat
stress. Cities are increasingly evolving into “integrated
infrastructure ecosystems,” where digital technologies
play a key role in optimizing performance and enabling
new service models. The concept of the smart city
reflects this transformation, combining physical
infrastructure with digital layers such as sensors, data
platforms and automation tools. Risks inherent in
modernising existing infrastructure include execution
and costs, changing regulation and policy support, as
well as limited predictability of demand and usage levels.
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Transport is shifting toward automation in controlled,
high-use environments, where adoption is already visible.
In autonomous freight, deployment is moving from pilot
to commercial scale, with driverless operations in the US
- notably along Texas logistics corridors — already
exceeding 100,000 miles on public roads and logistics
corridors extending 600 miles across key regions.

Autonomous logistics: In industrial settings, adoption is
further along. Autonomous systems are now deployed at
scale in mining, with fleets numbering over 1,000
autonomous heavy vehicles and moving approximately
11bn tons of material, demonstrating measurable gains
in productivity and safety. Across logistics networks,
automation is increasingly used to improve throughput
and reliability, with deployments handling hundreds of
thousands of miles and cargo movements across ports,
rail, and warehouse environments.10

Robotaxis: Autonomous ride-hailing services are now
operating at around 400,000 rides per week in leading
markets, up from 250,000 earlier in 2025, with
comparable levels of activity in parts of Asia.
Cumulatively, deployments have already reached tens of
millions of trips and hundreds of millions of kilometres
driven, indicating rapid scaling of real-world use.

Fleet electrification and corridor readiness: Supporting
infrastructure is evolving alongside adoption. Regulatory
frameworks now require dense charging networks along
major transport corridors from 2025, while public
funding programmes are directing USD5bn toward
nationwide charging deployment, supporting the rollout
of electric and autonomous fleets.

Macroeconomic impact and expectations

While infrastructure is often seen as relatively resilient to
macroeconomic fluctuations, due to its essential nature
and long-term cash flows, macroeconomic conditions
remain important. These can influence some demand
dynamics, project financing costs (e.g. through interest
rates and inflation) as well as available policy support for
new projects.

Global growth momentum has weakened in recent
months as higher energy prices, driven by supply
disruptions due to the Iran conflict, weigh on economic
activity. The impact of this is particularly pronounced in
economies reliant on imported oil and gas imported from
the region. Inflation, which had been declining from its
2022 peak, is rising again as energy costs feed through to
the real economy, prompting central banks to reassess
their policy paths and markets to expect a tighter
monetary stance.

The US economy remains comparatively resilient. Real
GDP grew at an annualized rate of 2.0% in Q1 2026,
supported by strong fiscal spending and private
investment, especially in Al-related infrastructure. These
two pillars continue to underpin the US growth outlook
despite rising price pressures, with headline consumer
price inflation expected to average 3.2% in 2026 before
easing to 2.3% in 2027. GDP growth is still expected to
remain solid at 2.0% in 2026 and 2027. The Federal
Reserve is likely to tighten gradually, with rates reaching
3.0-3.25% by mid-2027.

In the Eurozone, momentum remains subdued, GDP
growth slowed to 0.1% quarter- on-quarter in Q1 2026 as
higher energy prices weighed on activity and private
consumption stagnated. Fiscal measures aimed at
cushioning the shock have so far proved insufficient to
offset these pressures, while weak private sector
dynamics continue to limit the growth impulse. Against
this backdrop, Eurozone GDP is now expected to grow by
0.9% in 2026 and 1.3% in 2027, with inflation picking up
t0 3.1% in 2026, well above the European Central Bank’s
(ECB) target of 2%, before easing to 2.5% in 2027. The
ECB is expected to have lifted the deposit rate to 2.5%
by the end of June 2027.

In Japan, accommodative conditions and government
spending continue to support activity, although rising
energy costs are weighing on the domestic economy.
Japanese GDP is expected to grow by 0.7% in 2026 and
0.9% in 2027, while inflation rises to 2.3% and 2.4%,
respectively.

In China, targeted policy support, particularly in
infrastructure, technology and the green transition, along
with easing deflationary pressures are expected to play a
key role in sustaining growth despite weak domestic
demand. GDP growth is expected at 4.7% in 2026 and
4.4% in 2027, while inflation remains subdued at 0.8% in
2026 and 1.0% in 2027.

Key raw material needs

Key raw materials needed to enable the global
infrastructure buildup can be roughly divided into three
groups: core construction materials, battery metals, and
rare earths.

Construction cycles and public infrastructure spending
are the key drivers for core construction materials (such
as steel, cement, aluminium, copper and zinc), which are
used for high volume construction of traditional
infrastructure. Governments’ plans to ramp up
infrastructure spending suggest that the demand for
these materials may rise in the future.
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In addition, recent structural demand trends in advanced
infrastructure and energy transition, mainly expansion of
digital infrastructure and electrification, have driven
demand for battery metals such as copper, nickel,
lithium, cobalt, graphite and silver. Demand for battery
metals is likely to grow even faster than that for
traditional materials.

Rare earths have moved into sharper focus recently as
they are essential to many components of advanced
infrastructure as well as energy systems. While the rarity
of many of these rare earths can be overstated, there is a
critical bottleneck in the concentration of refining
capacity, with a heavy dependence on a limited number
of countries. The market for several base metals,
especially copper, is currently moving towards structural
tightness, caused by limited production growth and
operational disruptions. The steel market, on the other
hand, is oversupplied due to global excess production
capacity. For battery metals, supply has expanded faster
than demand, pushing prices lower. However, there is a
medium-term risk of demand/supply deficits if demand
accelerates. The most marked structural deficits are
likely to be in copper and rare earth elements, and (over
the long term) in lithium and graphite. Trade restrictions
and other forms of supply chain disruption could tighten
markets further.

The growing capability of circular economy could help
combat supply shortages by recovering resources from
extractive waste. A variety of resources can already be
recycled without substantial loss of quality.
Governments and private companies are increasingly

Figure 1: Infrastructure projects: division by
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collaborating to improve circularity of resources. Besides,
shortages will encourage a focus on resilience, including
near- and friend-shoring as part of supply chain
diversification. Research and development into new
materials capable of being effective substitutes is also of
key importance.

There are of course downside risks for prices too. On the
demand side, a global growth slowdown or recession
could hit construction materials first. On the supply side,
new mining capacity or recycling improvements could
limit price upside.

Private infrastructure investments

Global infrastructure investment requirements are
estimated to exceed USD100tn over the period through
204011, However, annual global spending remains well
below that level. Given the limits on public financing of
infrastructure projects, private infrastructure
investments have become increasingly important.

Private financing has historically been equity-led, with
debt playing a small but growing role as capital markets
deepen. Global private infrastructure equity investment
AuM was at USD1.6tn by end of 2025 while private debt
AuM was at around USDO0.2tn, respectively.12 In 2025,
investors committed a record fundraising amount of
USD289bn to new private infrastructure equity
investments. The sector could reach nearly USD3tn AuM
by 203013, Regionally, the US remains the leading
destination for infrastructure projects with energy the
largest sector by far.

Figure 2: Infrastructure projects: division by
sector
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Source: LSEG Workspace, Deutsche Bank AG. Data as of May 4, 2026.
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The average holding period of private infrastructure
investments ranges from five to twelve years depending
on development stage, risk profile and strategy.
Structurally, build-operate-transfer models are shifting
toward more flexible hybrid arrangements against a
background of rising investment complexity and strong
private capital inflows. Lately, investors appear to be
preferring projects where they can build scalable
platforms rather than single assets.

Investing into infrastructure has typically been
positioned to generate stable cash yield, offer partial
inflation protection and reduce portfolio drawdowns, as
the asset class (overall) presents historically lower
volatility than private equity within Alternatives.
Continued institutional and wealth inflows are expected
as investors seek such perceived stable income, lower
inflation sensitivity, and diversification benefits.

However, private infrastructure equity strategies do span
a clear risk-return continuum, as summarised in the
following three-way division.

Core infrastructure targets high-quality, operational
assets with contract-backed cash flows and limited
complexity. Returns are primarily income-driven, with
minimal reliance on asset transformation. Core is
therefore positioned as a bond-like real asset, although
prudent leverage is critical to preserving these defensive
characteristics.

Core+ infrastructure balances stability and growth,
investing in operational assets while allowing
incremental value creation through capex, operational
improvements, or contract repricing. Compared with
core, execution and financial risk are modestly higher,
but cashflow visibility remains meaningful, making Core+
an increasingly-used return enhancement strategy amid
increased competition for pure core assets.

Opportunistic infrastructure represents the highest risk
segment, encompassing greenfield development and
complex transformations. Cash flows are typically back-
ended, and outcomes depend heavily on timing of
execution and financing conditions. Return dispersion is
wide, with managers typically targeting mid-teens to
high-teens gross returns, and downside risk is material.
As a result, opportunistic strategies are generally
positioned as satellite allocations rather than portfolio
anchors.

Infrastructure secondaries: Longer asset holding periods
and uneven exit conditions given recent geopolitical
situations, have accelerated activity in infrastructure
secondaries where infrastructure assets or portfolios are
sold to another institutional investor. Industry data
indicates transaction volumes of approximately
USD20bn for secondaries in 202514, the highest level on
record, providing access to mature, cash generative
assets while offering some flexibility to existing investors.

Conclusion

Higher demand for infrastructure, driven by structural
factors, is making it a focus of governments and markets
worldwide. It stands at the intersection of multiple
trends, concerns and technologies. Infrastructure, for
example, may help both drive productivity growth and
bolster economic security and resilience, although it is
not immune from supply chain issues. Its capabilities will
be further boosted by digitalization and adoption of
artificial intelligence. We expect infrastructure
investment to continue to grow.

However, while government spending plans may
prioritise infrastructure investment, challenging
macroeconomic conditions may further constrain public
investment capabilities. This may further enhance the
need for private market investment in infrastructure, as
well as strategic long-term allocation within diversified
portfolios. Multiple private infrastructure strategies exist,
offering different ways to invest in this exciting area.
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Glossary

Consumer price index (CPI) is based on the price of a basket of products and services representing the
typical consumption of a private household.

Core infrastructure targets high-quality operating assets with stable, contract-backed cash flows and
limited complexity.

Core+ infrastructure combines stable operating assets with incremental value creation through capex,
operational improvements, or contract repricing.

Decarbonization can refer to the reduction of carbon emissions from individual industries or overall
economic activity, or the removal of carbon emissions from the atmosphere.

Digital infrastructure refers to systems supporting digital services, data centres and connectivity.

Diversification refers to the dispersal of investments across asset types, geographies and so on with the aim
of reducing risk or boosting risk-adjusted returns.

European Central Bank (ECB) is the central bank for the Eurozone.

Eurozone is formed of 19 European Union member states that have adopted the euro as their common
currency and sole legal tender.

Federal Reserve (Fed) is the central bank of the United States.
Geospatial Information Systems (GIS) are systems for mapping and analysing location-based data.
Greenfield assets involve the construction of new infrastructure where no facility is operating.

Gross domestic product (GDP) is the monetary value of all the finished goods and services produced within a
country's borders in a specific time period.

NATO stands for the North Atlantic Treaty Organisation.

Private debt is lending by non-bank investors, outside of the traditional banking system or public bond
markets.

Private equity refers to funds or individuals investing directly in private, non-listed companies.
Renewable energy is energy generated from naturally replenished sources.

Sustainable Aviation Fuel (SAF) is lower-carbon jet fuel produced from non-fossil feedstocks.
Trillion (tn) denotes one million million.

USD is the currency code for the US Dollar
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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.

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
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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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assurance can be given that any forecast or target can be achieved. Forecasts are based on assumptions, estimates, opinions and hypothetical
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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.
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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
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