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— For investors, data centers are no longer just a digital theme but also a full-stack
infrastructure story offering a range of investment opportunities

Introduction

Over the last decade, data centers (DCs) have shifted from being background infrastructure to a central pillar of the global econ-
omy, Hyperscale operators, namely the big cloud and Al players, have led this charge as the number of large hyperscale data
centres have nearly doubled from under 600 to around 1,189 by early 2025, representing roughly 44% of global data center
capacity.!

The rapid expansion of DCs is therefore emerging as one of the most important shifts in global infrastructure. Their rising energy
footprint is reshaping power demand trajectories, particularly in the U.S,, parts of Europe and other emerging hotspots. As data-
processing intensity accelerates, utilities and grid operators face pressure to deliver reliable electricity at unprecedented scale,
while policymakers in certain jurisdictions struggle to reconcile this surge with decarbonisation goals.

However, this growth is constrained by a complex set of bottlenecks that extend far beyond electricity. These include permitting
hurdles and land and water availability which are driving where and how quickly new facilities can be built. These challenges
are catalysing a new wave of innovation from advanced cooling technologies and on-site generation to smarter grid management.
At the same time, the digital economy’s footprint is reverberating through global commodity markets as data centre construction
and operation are intensifying the demand for commodities such as copper, aluminium, steel and rare earth metals.

For investors, these intersecting forces are creating both challenges and opportunities. Understanding how energy constraints,
grid modernisation, materials demand and policy direction are shaping the future of the digital economy will be essential to
identify where capital is most at risk and where it stands to benefit from what is likely to be one of the most important infra-
structure transformations of the decade. In this paper, we explore these trends by examining the energy footprint of data centers
as well as identifying the challenges and the possible investment opportunities that might lie ahead.

1 Synergy (June 2025). The world’s total data center capacity is shifting rapidly to hyperscale operators
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1 / The energy footprint of data centers

1.1 Wired for power

Over the last decade, global power demand has grown by 2.7% per annum, twice the pace of total energy demand? and rising
towards 4% over the next few years.3 This reflects a shift in the energy mix whereby electric vehicles are replacing combustion
engines, electric heat pumps are displacing gas boilers and industrial processes which are moving towards electric arc furnaces
and eventually green hydrogen production. While the industry, transport and building sectors will remain important sources of
power demand, DCs have emerged as an additional source of power demand, Figure 1a.

DCs exist to power the world’s digital ecosystem. Their purpose is to store data, hosts apps, run analytics, train Al models and
maintain online services. They are designed never to go offline and consequently require reliable power sources and industrial-
sized cooling systems. Geographically, DCs are located when three conditions align: affordable and reliable power, robust fiber
connectivity, and suitable land or climate conditions. DCs are typically built in clusters and close to urban areas. These include
Northern Virginia, the world’s largest cluster, Silicon Valley, Dallas, Amsterdam, Dublin, Frankfurt, London, Shanghai, Singapore,
Sydney and Tokyo. More recently, countries such as Finland, Norway and Sweden have become attractive due to natural cooling
and renewable energy availability. At a global level, the U.S., China and the EU account for around three-quarters of total data
center capacity.*

DCs currently account for 1.5% of overall global power demands and with global electricity consumption for DCs projected to
more than double by 20306, it would imply this share rising to as much as 4% by 2030.7 However, this still relatively small share
of power demand at a global level underestimates the call on power demand at a regional, state and city level. In the U.S., DCs
are projected to account for 50% of the growth in U.S. power demand between now and the end of the decade, Figure 1b.8 This
means that DCs share of total U.S. power demand appears set to more than double from 4.4% to 10% or more by 2030.9 In the
case of Virginia, North Dakota, Oregon, Wyoming, Nebraska and lowa, DC power demand is projected to be in excess of 15% of
state power consumption by the end of the decade.®

Figure 1a: Global power demand growth by sector 2024-2030 Figure 1b: Power demand growth by region 2024-2030
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2 [EA (March 2025). Global energy review 2025
3 1EA (February 2025). Growth in electricity demand is set to accelerate in the coming years as power-hungry sectors expand
4Voronoi (July 2025). The U.S. holds 44% of global data center capacity with China and the EU at 22% and 10% respectively. In terms of the
number of data centers, the U.S. holds 45.6% of the global total, with China at 3.8%.
5 EA (April 2025). Energy and Al
6 [EA (April 2025). Al is set to drive surging electricity demand from data centers
7 McKinsey (August 2025). Scaling bigger, faster, cheaper data centers with smarter designs
8 [EA (November 2025). World energy outlook 2025
9 Carbon Credits (June 2024). US Data Center Power Use Will Double by 2030 Because of Al. (Power shares for Virginia and North Dakota are
estimated to be in excess of 20% by 2030)
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In Europel9, DC power demand as a share of total power demand currently stands at an estimated 3.1% and this is forecast to
rise to 4.5% by 2030.11 Like the U.S. this headline figure disguises DC power demand hotspots such as Ireland where DC power
demand currently accounts for 18% of national power demand. In terms of market concentration, 45% of data centers in Europe

are in Germany, the UK and France.

In Asia-Pacific, DCs are clustered in a few centers and their electricity needs are rising rapidly. The largest clusters are in
northeast Asia and specifically China (Beijing-Tianjin, Shanghai, Guangzhou/Shenzhen), and Japan around Tokyo and Osaka. In
southeast Asia, Singapore is the most mature hub with DC power demand accounting for 9% of the city-state’s total power

consumption.12

Projections for 2030 suggest that DCs will become an even greater share of total power consumption particularly in the U.S,,

Canada, Netherlands, Denmark, Ireland, Singapore and Australia, Figure 2.

Understanding the energy footprint of DCs today and tomorrow reveals not just the magnitude of their impact, but also the
challenges of the systems supporting them. In the next section, we turn to the obstacles, including technical, environmental and
geopolitical that could define how fast this growth can continue.

Figure 2: Current and projected data center power demand as a share of natlonal power demand by country
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10 Europe is defined as the EU27, UK, Switzerland and Norway
11 ]CIS (May 2025). Data centers: Hungry for power
12 JEA (March 2025). Data centers energy use: critical review of models and results
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2 / Challenges to data center development

2.1 DC projects face a complex web of constraints

Even as digital-service demand accelerates, turning planned capacity into operational infrastructure has become increasingly
complex. Across many markets, DC projects face a web of constraints from land and water availability, to permitting and access
to computer chips. In a survey!3 of North American data centre executives conducted at the beginning of 2025, 92% ranked lack
of utility generation or transmission capacity as the biggest source of DC project delay followed by permitting issues and fiber
availability, Figure 3. In this section, we examine these challenges and why the growth in DCs needs more coordinated planning
between operators, grid authorities and policymakers.

Figure 3: Survey findings' of the major sources of delays in data center projects
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! Survey conducted in the first two months of 2025 polling 149 respondents from North American data centers
Source: Schneider Electric, AlphaStruxure and Data Center Frontier (April 2025)

2.2 Power demand and grid infrastructure

In certain regions, the power requirements of DCs are growing much faster than overall electricity demand, which are creating
issues such as grid capacity bottlenecks and connection queues. For example, Loudoun County in Northern Virginia hosts the
world’s largest concentration of DCs and Dominion Energy has stated it faces unprecedented load growth and the need for mas-
sive grid and transmission upgrades.1* In Dublin, Ireland, since 2021 new DCs seeking a connection have been required to pro-
vide on-site generation or storage to match their load, and the system operator has effectively imposed a moratorium on new
connections in the region until around 2028. In the Amsterdam-Haarlemmermeer area, the Dutch government has restricted
new hyperscale DCs to only a few designated municipalities, explicitly linking this to pressure on energy infrastructure and
power capacity.

Addressing transmission and distribution constraints is not simply a question of additional capital expenditure on new
transmission lines. Conventional reinforcements such as new high-voltage corridors, substations and uprated circuits face
permitting, siting and construction timelines since Al-heavy DCs take anywhere between 18-36 months to be permitted and
built, while new generation and transmission to support them takes anywhere from five to ten years. This mismatch is therefore
increasing the risk of potential blackouts or winter power shortages. For example, NERC!5 in the U.S. as well as grid operators in
Ireland and the Nordics are warning that DC growth, on top of the electrification of other key sectors, is pushing grid systems
closer to the edge during peak load conditions.

13 Schneider Electric, AlphaStruxure and Data Center Frontier (April 2025). Before Al after Al energy crunch survey
14 Dominion Energy (October 2024). Dominion Energy releases comprehensive long-term plan to meet growing power demand with reliable,
affordable and increasingly clean electricity
15 North American Electric Reliability Corporation
For informational purposes only and does not constitute a recommendation or investment advice.
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These challenges are amplified by the age and historical design of many power grid systems, particularly in the U.S. and Europe
where 50% of energy grids are more than 20 years old.16 Operators face simultaneous pressures to replace ageing equipment,
integrate large volumes of variable renewable generation, and support accelerating electrification. A further constraint for DC
development is the need for renewable and conventional power generation to accommodate around-the-clock demand.
Addressing this constraint typically requires a multi-pronged approach such as the introduction of small modular reactors
(SMRs) and long-duration storage or long-term power purchase power agreements that underwrite investment in additional
generation.

However, the IEA estimates that around 20% of planned DC projects globally could be at risk of delays. This is relevant risk factor
in the U.S. since 50% of DCs under development in the country are in pre-existing large clusters.1? This is likely to divert DC
development in regions offering more abundant power availability, which appears to be already happening with Texas and Geor-
gia emerging as faster DC growth markets compared to Virginia, the largest DC market in the U.S.18 Even so, research9 suggests
that by 2028 the U.S.’s peak electricity supply may fall short of anticipated peak demand and so posing a serious risk of wide-
spread energy shortfalls.

2.3 Energy consumption and carbon footprint

DCs and specifically Al introduce a new layer of complexity to decarbonize the global economy. Over the medium-term, Al has
the potential to support the climate agenda in areas such as grid optimization, energy efficiency and fostering innovation. How-
ever, the use of large machine learning models currently requires immense computational power. These rely largely on electric-
ity girds still dominated by fossil fuels. This is likely to continue particularly in areas where wind and solar conditions are the
most reliable. This fossil fuel dependency is giving new life to coal fired power plants, particularly in the U.S., where coal plant
retirements are being postponed to help support the growth in power demand driven by DCs.20

This puts hyperscalers such as Microsoft in a challenging position since the growth in DCs is driving up their emissions while
their 2030 climate pledges require steep cuts.2! Microsoft’s own reporting shows total CO2 emissions are 23.4% higher than in
2020,22 even as it buys record volumes of renewable power. In terms of the Magnificent 7,23 their aggregated total CO2 emissions
in 2024 were somewhere between 100-150MtCO2. This would imply their emissions account for somewhere between 1-2% of
total U.S. emissions depending on how scope 3 emissions are allocated geographically. Whether or not the aggregated emissions
of the Magnificent 7 rise or fall over the coming years will likely be a function of whether their electricity and supply chain
operations decarbonize faster than their DCs power demand grows.

2.4 Water usage and cooling challenges

DCs generate large amounts of heat and are therefore voracious consumers of water for cooling purposes. The IEA estimates24
that global water consumption for data centers is currently around 560 billion liters per year, and this could rise to around 1200
billion liters per year by 2030. Another analysis focusing on U.S. water demand estimated that direct water use by DCs located
in the U.S. in 2023 was 17 billion gallons (equivalent to 64 billion liters) and this could potentially double or even quadruple by
2028 as Al workloads grow.25 This rising demand for water threatens to exacerbate water stress in certain locations. For
example, independent mapping of U.S. DC locations?é suggests that 52% of Microsoft’s facilities sit in regions classified as having
high or extreme water scarcity. This is leading to restrictions on new builds, for example in Malaysia??, and the potential
relocation of DCs to water-rich regions such as the U.S. Great Lakes.28

16 JEA (October 2023). Electricity grids and secure energy transitions
17 1EA (April 2025). Energy & Al
18 ZeroHedge (October 2025). 5 states leading US data center boom
19 Schneider Electric (November 2025). America’s power grid is at an inflection point. Can it keep up with the Al revolution?
20 Count on coal (August 2025). Planned coal plant retirements crash into energy reality
211n June 2020, Microsoft announced in would be carbon negative by 2030
22 Microsoft (May 2025). 2025 Environmental Sustainability Report
23 Magnificent 7 refers to the group of seven major technology stocks of Alphabet, Amazon, Apple, Broadcom, Meta platforms, Microsoft and
NVIDIA
24 1EA (April 2025). Energy & Al
25 Pew Research Center (October 2025). What we know about energy use at U.S. data centers amid the Al boom
26 Business Insider (June 2025). How data centres are deepening the water crisis
27 New Straits Times (November 2025). Johor tightens approvals for data centres
28 Planet Detroit (November 2025). Data centers in Michigan: what you need to know
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2.5 Supply chain and geopolitical risk

Beneath the surface of the DC build-out lies a deeper, more structural investment story, one rooted not in semiconductors or
software, but in the commodity markets that underpin physical infrastructure. As DC power appetite accelerates and grid
upgrades take hold, the next phase of the DC cycle is expected be defined by access to key commodities such as copper, steel,
aluminum and rare earths. For investors, this creates a new landscape of bottlenecks and opportunities.

From DC construction to grid upgrades, DCs are adding a new and persistent source of structural copper demand at a time when
copper supply growth is already weak. This reflects declining ore grades in Chile and Peru and new mine developments facing
permitting timelines of seven to ten years.

Across the transmission, distribution and power generation sectors, steel and aluminum are also important enablers for DC
infrastructure. From the expansion of high-voltage transmission networks alongside high voltage towers, substations and
cooling infrastructure, these are steel-heavy, while aluminum will be used for overhead conductors and transmission
conductors.

While aluminum, copper and steel are part of the physical infrastructure to support the building and running of DCs, critical
minerals such as rare earths, gallium and silicon are enabling materials required inside key components. For example, silicon is
the base material for CPUs, GPUs and Al accelerators. Rare earths enable permanent magnets to be used in high-efficiency cooling
fans as well as in precision sensors. While gallium has importance in power electronics and high-speed communications and
consequently supporting more efficient DCs. The challenge is that the production and processing of these critical minerals are
highly concentrated. For rare earths, China accounts for approximately 70% of global mine output and about 90% of processing
capacity.2® China also produces over 95% of the world’s gallium and has also imposed export controls illustrating the potential
supply risks, Figure 4.30

Figure 4: Share of commodity refined production relevant for data center expansion by country in 2024 (%)
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29 Mining technology (January 2025). China currently controls over 69% of global rare earth production
30 CISI (July 2025). Beyond Rare Earths: China’s Growing Threat to Gallium Supply Chains
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3 / Opportunities for investors

3.1 Regulated utilities

Energy grids have become enabling infrastructure to accommodate electrification and the rising power demand requirements
of DCs. This unprecedented power demand is forecast to lead to a surge in the investment needs of utilities particularly those in
the U.S. According to industry estimates, 31 utilities will spend as much on capex in the next five years as they did in the entire
previous ten-year period, Figure 5. This offers investors a range of options to ride this capex wave, including exposure to regu-
lated utilities and grid owners to those with low-carbon generation with long-term tech offtakes.

Investors may wish to position investments where there is a supportive regulatory and permitting environment. To solve for
short-term grid congestion and bottlenecks, system operators and policymakers are turning to a portfolio of measures to make
the existing grid go further. This might include grid-enhancing technologies, flexible and phased connection agreements, on-site
generation and storage, and stronger locational guidance to steer new projects towards areas with available capacity. Over the
longer-term, integrated planning of DC clusters and network expansion, alongside reforms to interconnection queues and regu-
latory frameworks will be critical to align digital infrastructure growth with the inherently slower pace of transmission invest-
ment.

Figure 5: U.S. investor-owned electric utilities capital expenditures 2015-2029
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3.2 Data center REITs

Data center REITs have become a mainstream way for public market investors to gain exposure to digital infrastructure. The
sector offers some appealing characteristics such as multi-year demand from hyperscalers, long leases and generally resilient
occupancy. A distinctive part of this market lies in sustainability, which is core part of a hyperscaler’s business model. This has
led to incentive schemes for energy efficient or green DCs. These schemes typically provide support contingent on meeting per-
formance criteria such as high renewable shares or compliance with green building standards.

Examples of incentives schemes include tax allowances and accelerated depreciation for energy-saving equipment. Another ex-
ample is targeted grants and certification schemes for “green” DCs as has happened in Singapore.32 This has meant that energy-
efficient, renewables-backed DCs are becoming the ‘premium’ end of the REIT universe. This opportunity is not without risks
given the sector’s sensitivity to interest rates, its reliance on a concentrated set of technology tenants and power-supply bottle-
necks. A possibly more prudent approach might be exposure to multi-tenant colocations (MRDC) operators, especially those

31 EEI financial analysis department, EEl member company reports (September 2025)
32 MDA (2025). The Green Data Centre (DC) Roadmap
For informational purposes only and does not constitute a recommendation or investment advice.
This information is subject to change at any time, based upon economic, market and other considerations and should not be construed as a recom-
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with diverse customer bases and strong interconnection ecosystems. This could provide a more but tactical way to participate
in the DC theme as the demand profile of MRDCs should be less tied to hyperscaler capex cycles.

3.3 DC enablers

DC enablers are the technologies, infrastructure and services that make DCs operate. While DC REITs provide physical real estate
exposure, the enablers supply the power, cooling and resilience required to run DCs. On the power side, developers are increas-
ingly turning to micro-grids, on-site generation and storage to bypass grid bottlenecks and secure a reliable power supply. At
the same time, liquid cooling and power-distribution equipment manufacturers may benefit from the shift from air to liquid
cooling for high density Al clusters.

Further out, investors could also target emerging clean power solutions that are increasingly being pitched to large DC campuses.
These include small modular reactors, advanced geothermal and next generation gas turbines. While these are at early-stage
development, these could, with a favorable regulatory and permitting environment, become important suppliers of low carbon
power to hyperscalers.

3.4 Technology and hardware

The growth in DCs also delivers investment opportunities in the components, systems and architectures that make Al computa-
tion fast, efficient and scalable. Hardware and technology can therefore me viewed as the enabling machinery of the Al era which
sit upstream of cloud platforms and downstream of utilities and real estate. This investment theme is creating a structural tail-
wind for companies supplying the specialised hardware that enables high-performance Al computation. At the heart of this are
advanced compute systems such as GPUs. Meanwhile the energy demands of DCs is accelerating the adoption of high-efficiency
power electronics. In addition, there is also a growing role for robotics and automation that keep hyperscale environments sta-
ble, optimised and cost-efficient.

3.5 Critical minerals and metals

DC expansion relies heavily on minerals and metals embedded in the infrastructure to build and power DCs as well as the ena-
bling materials required inside key components. These are creating a structural tailwind for miners and processors of these key
inputs. For example, investors risk possibly underestimating how much DCs and grid upgrades could contribute to a multi-year
copper supply deficit and the potential bullish price and volatility implications. The main beneficiaries of this could be those
miners with existing high-quality brownfield expansion options. Investors may wany therefore look to those markets with ex-
isting or potential supply constraints and where long development lead-times exist.

For informational purposes only and does not constitute a recommendation or investment advice.
This information is subject to change at any time, based upon economic, market and other considerations and should not be construed as a recom-
mendation.
Past performance is not indicative of future returns. Forecasts are based on assumptions, estimates, opinions and hypothetical models that may
prove to be incorrect.
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4 / Conclusion

Key findings

1.

Data centers (DCs) have become a new growth engine for power demand: DC power demand accounts for 1.5% of
overall global power demand and this share is set to rise to between 3-4% by 2030.33 However, the U.S. is already a DC
power demand hotspots accounting for more than 15% of state power demand in Virginia, North Dakota, Oregon, Wy-
oming, Nebraska and lowa.34

DCs are threatening climate goals: Even with rising demand for renewables, hyperscalers are seeing their emissions
rise while their 2030 climate pledges require steep cuts.3> To safeguard power supply, utilities across the U.S. are post-
poning coal plant retirements.36

DC projects face a complex web of constraints: Lack of utility generation or transmission capacity, land and water avail-
ability, permitting issues are among the biggest sources of DC development constraint. For example, 52% of Microsoft’s
facilities sit in regions classified as having high or extreme water scarcity.37

Constraints threaten to delay DC development: In several mature hubs, including Dublin and Singapore, electricity
transmission and distribution have already become binding constraints, shaping where and how quickly new DC ca-
pacity can be delivered. Policymakers are turning to a portfolio of measures to make the existing grid go further. This
might include grid-enhancing technologies, flexible and phased connection agreements, and on-site generation and
storage.

Access to key commodities has become essential for infrastructure development and component production: DCs are
adding a new and persistent source of structural demand for commodities such as aluminum, copper, steel and rare
earths.

Investor considerations

1.

Consider allocating to utilities where regulatory tailwinds are supporting DC development: Utilities are embarking on
strong capex plans. To exploit this trend, investors may want to consider those utilities where capex plans are focused
on transmission, alongside integrated clean energy strategies. Investors may want to seek out opportunities in those
markets where there is a supportive regulatory and permitting environment.

Data center REITs have grown in attractiveness: Investors may benefit from hyperscale-focused REITs with power
availability and strong pricing power, particularly relevant in an environment where there may be power scarcity.

For more prudent investors, exposure to colocation data centers might appeal: Multi-tenant colocations (MRDC) oper-
ators, especially those with diverse customer bases and strong interconnection ecosystems, may provide a bullish but
tactical way to play the data center theme as their demand profile should be less tied to hyperscaler capex cycles.
Understanding regional and site-specific constraints for DC development: Power constraints, water scarcity and phys-
ical climate risk vary dramatically by region, creating a potential divergence in value, viability and long-term risk. This
means the value of ‘location quality’ is increasing.

Investment opportunities for DC enablers: To address power and water availability issues, investors might be wise to
explore exposure to microgrids, on-site solar and storage as well as liquid cooling manufacturers. Additional opportu-
nities might arise in new power technologies, for example in small modular reactors, advanced geothermal and next-
generation gas turbines.

Increasing attention to physical fundamentals of key commodities: Considering positioning for a multi-year copper
supply deficit and the potential bullish price and volatility implications. The main beneficiaries of this could be those
miners with high-quality brownfield expansion options. Investors might also consider diversified exposure to key en-
ablers such as critical minerals.

33 [EA (April 2025). Energy and Al; McKinsey (August 2025). Scaling bigger, faster, cheaper data centers with smarter designs

34 Carbon Credits (June 2024). US Data Center Power Use Will Double by 2030 Because of Al

35 Microsoft (May 2025). 2025 Environmental Sustainability Report

36 Count on coal (August 2025). Planned coal plant retirements crash into energy reality

37 Business Insider (June 2025). How data centres are deepening the water crisis
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assumptions which may not prove valid.

DWS does not give taxation or legal advice.
This document may not be reproduced or circulated without DWS’s written authority.

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, including the United States, where such distribution, publication, availability or use would be con-
trary to law or regulation or which would subject DWS to any registration or licensing requirement within such jurisdiction not currently met
within such jurisdiction. Persons into whose possession this document may come are required to inform themselves of, and to observe, such
restrictions

Issued in the UK by DWS Investments UK Limited which is authorised and regulated in the UK by the Financial Conduct Authority.
© 2026 DWS Investments UK Limited

Important information - North America
The brand DWS represents DWS Group GmbH & Co. KGaA and any of its subsidiaries, such as DWS Distributors, Inc., which offers investment
products, or DWS Investment Management Americas Inc. and RREEF America L.L.C., which offer advisory services.

This document has been prepared without consideration of the investment needs, objectives or financial circumstances of any investor. Before
making an investment decision, investors need to consider, with or without the assistance of an investment adviser, whether the investments
and strategies described or provided by DWS, are appropriate, in light of their particular investment needs, objectives and financial circum-
stances. Furthermore, this document is for information/discussion purposes only and does not and is not intended to constitute an offer, recom-
mendation or solicitation to conclude a transaction or the basis for any contract to purchase or sell any security, or other instrument, or for DWS
to enter into or arrange any type of transaction as a consequence of any information contained herein and should not be treated as giving invest-
ment advice. DWS, including its subsidiaries and affiliates, does not provide legal, tax or accounting advice. This communication was prepared
solely in connection with the promotion or marketing, to the extent permitted by applicable law, of the transaction or matter addressed herein,
and was not intended or written to be used, and cannot be relied upon, by any taxpayer for the purposes of avoiding any U.S. federal tax penalties.
The recipient of this communication should seek advice from an independent tax advisor regarding any tax matters addressed herein based on
its particular circumstances. Investments with DWS are not guaranteed, unless specified. Although information in this document has been ob-
tained from sources believed to be reliable, we do not guarantee its accuracy, completeness or fairness, and it should not be relied upon as such.
All opinions and estimates herein, including forecast returns, reflect our judgment on the date of this report, are subject to change without notice
and involve a number of assumptions which may not prove valid.

Any mentions of specific securities are for illustrative purposes only and should not be considered a recommendation.

Investments are subject to various risks, including market fluctuations, regulatory change, counterparty risk, possible delays in repayment and
loss of income and principal invested. The value of investments can fall as well as rise and you may not recover the amount originally invested
at any point in time. Furthermore, substantial fluctuations of the value of the investment are possible even over short periods of time. Further,
investment in international markets can be affected by a host of factors, including political or social conditions, diplomatic relations, limitations
or removal of funds or assets or imposition of (or change in) exchange control or tax regulations in such markets. Additionally, investments
denominated in an alternative currency will be subject to currency risk, changes in exchange rates which may have an adverse effect on the
value, price or income of the investment. This document does not identify all the risks (direct and indirect) or other considerations which might
be material to you when entering into a transaction. The terms of an investment may be exclusively subject to the detailed provisions, including
risk considerations, contained in the Offering Documents. When making an investment decision, you should rely on the final documentation
relating to the investment and not the summary contained in this document.

Currently Net Zero and Engagement policies are not applicable in the U.S. for DWS. Environmental, social, and governance (ESG) criteria are a
set of standards for a company’s operations that socially conscious investors use to screen potential investments: Environmental (how a com-
pany performs as a steward of nature); Social (how a company manages relationships with employees, suppliers, customers, and communities);
Governance (company’s leadership, executive pay, shareholder rights, etc.). Investing in securities that meet ESG criteria may result in foregoing
otherwise attractive opportunities, which may result in underperformance when compared to products that do not consider ESG factors.

For informational purposes only and does not constitute a recommendation or investment advice.
This information is subject to change at any time, based upon economic, market and other considerations and should not be construed as a recom-
mendation.
Past performance is not indicative of future returns. Forecasts are based on assumptions, estimates, opinions and hypothetical models that may
prove to be incorrect.
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This publication contains forward looking statements. Forward looking statements include, but are not limited to assumptions, estimates, pro-
jections, opinions, models and hypothetical performance analysis. The forward looking statements expressed constitute the author’s judgment
as of the date of this material. 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. No representation or warranty is made by DWS as to the reasonableness or completeness
of such forward looking statements or to any other financial information contained herein. We assume no responsibility to advise the recipients
of this document with regard to changes in our views.

No assurance can be given that any investment described herein would yield favorable investment results or that the investment objectives will
be achieved. Any securities or financial instruments presented herein are not insured by the Federal Deposit Insurance Corporation (“FDIC”)
unless specifically noted, and are not guaranteed by or obligations of DWS or its affiliates. We or our affiliates or persons associated with us may
act upon or use material in this report prior to publication. DB may engage in transactions in a manner inconsistent with the views discussed
herein. Opinions expressed herein may differ from the opinions expressed by departments or other divisions or affiliates of DWS. This document
may not be reproduced or circulated without our written authority. The manner of circulation and distribution of this document may be re-
stricted by law or regulation in certain countries. 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, including the United States, where such distribution,
publication, availability or use would be contrary to law or regulation or which would subject DWS to any registration or licensing requirement
within such jurisdiction not currently met within such jurisdiction. 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 or warranty as to future per-
formance. Further information is available upon investor’s request. All third party data (such as MSCI, S&P & Bloomberg) are copyrighted by and
proprietary to the provider.

For Investors in Canada: No securities commission or similar authority in Canada has reviewed or in any way passed upon this document or the
merits of the securities described herein and any representation to the contrary is an offence. This document is intended for discussion purposes
only and does not create any legally binding obligations on the part of DWS Group. Without limitation, this document does not constitute an
offer, an invitation to offer or a recommendation to enter into any transaction. When making an investment decision, you should rely solely on
the final documentation relating to the transaction you are considering, and not the [document - may need to identify] contained herein. DWS
Group is not acting as your financial adviser or in any other fiduciary capacity with respect to any transaction presented to you. Any transac-
tion(s) or products(s) mentioned herein may not be appropriate for all investors and before entering into any transaction you should take steps
to ensure that you fully understand such transaction(s) and have made an independent assessment of the appropriateness of the transaction(s)
in the light of your own objectives and circumstances, including the possible risks and benefits of entering into such transaction. You should also
consider seeking advice from your own advisers in making this assessment. If you decide to enter into a transaction with DWS Group you do so
in reliance on your own judgment. The information contained in this document is based on material we believe to be reliable; however, we do
notrepresent that it is accurate, current, complete, or error free. Assumptions, estimates and opinions contained in this document constitute our
judgment as of the date of the document and are subject to change without notice. Any projections are based on a number of assumptions as to
market conditions and there can be no guarantee that any projected results will be achieved. Past performance is not a guarantee of future
results. The distribution of this document and availability of these products and services in certain jurisdictions may be restricted by law. You
may not distribute this document, in whole or in part, without our express written permission.

For investors in Bermuda: This is not an offering of securities or interests in any product. Such securities may be offered or sold in Bermuda only
in compliance with the provisions of the Investment Business Act of 2003 of Bermuda which regulates the sale of securities in Bermuda. Addi-
tionally, non-Bermudian persons (including companies) may not carry on or engage in any trade or business in Bermuda unless such persons
are permitted to do so under applicable Bermuda legislation.

© 2026 DWS Investment GmbH, Mainzer Landstrafle 11-17, 60329 Frankfurt am Main, Germany.

All rights reserved.
as of 02/06/26; 108963_1 (02/2026)

For informational purposes only and does not constitute a recommendation or investment advice.
This information is subject to change at any time, based upon economic, market and other considerations and should not be construed as a recom-
mendation.
Past performance is not indicative of future returns. Forecasts are based on assumptions, estimates, opinions and hypothetical models that may
prove to be incorrect.
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