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Artificial Intelligence: What to expect in 2025

How investors could take advantage of the already big and exponentially growing Al market

IN A NUTSHELL
Maria Milina — We expect no Al capex slowdown near-term, increasing energy demand, high focus on
Research Analyst cybersecurity, sovereign Al and Al agents will continue to dominate our attention in 2025.
DWS R h " . . . .
mstitut?%m — Investment opportunities likely to start moving towards software and service companies

able to best integrate Al in their services.

— Intelligence Everywhere is likely to become a big new agent for change and growth.

Anticipation of widespread use of Artificial Intelligence (Al) by many industries has been one of the key stock market drivers
in the past two years. In 2025, Al developments could make significant strides across various domains. We expect a shift
from generalized applications to industry-specific solutions. Companies will refine their strategies to target specific use cases
that deliver measurable results. In this article, we discuss five trends that investors should pay attention to in 2025. We also
include a brief interview with DWS Senior Portfolio Manager, Dan Fletcher who maps out for us the Al investment universe,
as well as discusses disruption potential of Al from “no code” software to growth in “intelligence capacity.”

1/ Generative Al capex isn't slowing down

— Bloomberg estimates that Microsoft, Amazon, Google and
Figure 1: Big Tech Capital Expenditure ($B) other big tech companies could collectively increase capital
expenditure (capex) to about $200bn in 2025

199.8
$165.2 ' — Over $90bn in incremental capital spending in 2024-25 vs.
2023 is expected to be dedicated mostly to expanding

4849 $1043  $10.2 generative Al (gen Al) infrastructure.’
— "Al bears” may believe that overbuilding Al infrastructure sets
I future expectations too high. Others are concerned that Al
model progress will outpace physical infrastructure, leaving
2021 2022 2023 2024F 2025E the latter outdated. “No one will ever train a frontier model on
the same data centre twice”—by the time the model has been

Source: Bloomberg Intelligence (October 2024). “Big tech 2025 trained, the GPUs will have become outdated, and frontier
capex may hit $200 billion as gen-Al demand booms.” Analysis in- luster si ih )

cludes Amazone Web Services, Microsoft, Google, Oracle, Meta cluster sizes will have grown.
and Apple. Past performance is not a guarantee of future results. _ . . , .
Forecasts are based on assumptions, estimates, views and hypo- Cloud providers believe that they don't have a luxury 'to wait
thetical models or analyses, which might prove inaccurate or in- and see how the technology evolves. The fear of being left

correct. behind drives a cycle of competitive capex escalation.

"Bloomberg Intelligence (October 2024). “Big tech 2025 capex may hit $200 billion as gen-Al demand booms”

2 Sequoia (July 2024). “The Game Theory of Al CapEx.” A "cluster size" in the context of generative Al refers to the number of compute
nodes (like servers with graphics-processing units, or GPUs) that are grouped together to form a computing cluster used to train or run
large generative Al models.

The brand DWS represents DWS Group GmbH & Co. KGaA and any of its subsidiaries, such as DWS Distributors, Inc., which offers investment prod-
ucts, or DWS Investment Management Americas, Inc. and RREEF America L.L.C., which offer advisory services. There may be references in this
document which do not yet reflect the DWS Brand.

Please note certain information in this presentation constitutes forward-looking statements. Due to various risks, uncertainties and assumptions made
in our analysis, actual events or results or the actual performance of the markets covered by this presentation report may differ materially from those
described. The information herein reflects our current views only, is subject to change, and is not intended to be promissory or relied upon by the
reader. There can be no certainty that events will turn out as we have opined herein. Source: DWS Investment GmbH.
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2 / Spending on power infrastructure is surging
around the world. And Al is only a part of it

— The International Energy Agency (IEA) estimates that global

Figure 2: Global power grid infrastructure investments investment in grid infrastructure reached nearly $400bn in

2024, up from a little over $300bn in 2020 and reversing a

decline that began in 2017 on the back of slowing demand in

600 China.® The IEA forecasts that spending will rise to around
Forecast

‘ $600bn annually by 2030.

$bn, 2023 prices

—
— Electricity consumption from data centres, Al and the
cryptocurrency sector could double by 2026.4

400

— Total electricity consumption of data centres could reach
200 more than 1,000 terawatt-hours (TWh) in 2026, compared to
460 TWh in 2022.# This demand is roughly equivalent to the
electricity consumption of Japan.
0 oo g N @Y WO © o o — Other factors driving the new electricity supercycle include
- - N N N NN N N ™M . .
overall world’s economic growth linked to total energy needs,

) decarbonization of electricity generation, electricity’s rising
Source: International Energy Agency, IAE (2024). “World Energy

Investment 2024." Past performance is not a guarantee of future share of energy consumption (“electrification”), and grid
results. Forecasts are based on assumptions, estimates, views fortification.®

and hypothetical models or analyses, which might prove inaccu-

rate or incorrect.

~
o~

2017

3 / Cybersecurity: Al turbocharges both sides

— Al has the potential to significantly enhance cybersecurity
Figure 3: Use of gen Al has accelerated phishing as the capabilities improving the process how we detect, respond to,
primary method of attack and prevent cyberattacks.

— Al is also being used by bad actors as a tool to fuel more
sophisticated cyberattacks and increase their volume, as
exemplified by the rise in Al-enhanced social engineering and
the substantial financial impact of data breaches. In 2023, the
total cost of cybercrime had more than doubled since 2015.6

Annual number of phishing sites detected, min
5

138%

— Organizations spent around $200bn on cybersecurity

products and services in 2024, up from $140bn in 2020.6 The
‘ vended cybersecurity market is expected to grow 12.4%
Ch;tGPT annually between 2024 and 2027, outstripping historical
launched levels of growth.®

2008 2023 — Despite there no real timescale for the arrival of advanced
technologies such as quantum computing, companies need to
Source: McKinsey (November 2024). “The cybersecurity pro- think of potential challenges to current cybersecurity systems.
vider's next opportunity: Making Al safer.” While encryption is the bedrock of modern life, underpinning
virtually every aspect of tech-enabled society, quantum
computing can render today's methods of encryption

completely unusable.

3 International Energy Agency, IAE (2024). “World Energy Investment 2024"

“International Energy Agency, IAE (2024). “Electricity 2024"

® The Economist (January 2025). “A new electricity supercycle is under way”

& McKinsey (November 2024). “The cybersecurity provider’s next opportunity: Making Al safer”
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4 / Sovereign Al race continues: No one wants to

fall behind

Figure 4: Al-related investments pledged by govern-
ments (2023 or latest).
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Source: The Economist (January 2024). “Welcome the era of Al
nationalism.” GPUs refers to Graphic Processing Units. Past per-
formance is not a guarantee of future results.

— The electronics supply chain appears to be only the start of

tech’s global decoupling. Disruptions from Covid-19 and
geopolitical tensions between the U.S. and China pushed tech
companies to rapidly invest in making their supply chains
more resilient, particularly with respect to semiconductors.

Now de-globalization movement is spreading to data and Al,
with countries spending billions to subsidize “sovereign Al."
This refers to a nation’s capabilities to develop, deploy and
control its own artificial intelligence technologies. It
encompasses both physical and data infrastructures.

In the past year the governments of the U.S. and China have
pledged $40-50bn each for Al investments.” Other countries
have started to announce their own Al initiatives as they do
not want to be left behind or stuck with a critical technology
that is under foreign control.

Most of these investments will go towards purchases of
graphics-processing units (GPUs) and factories to make such
chips, as well as, to a lesser extent, support for Al firms.

5 / Al agents are expected to take over Al chatbots

Figure 5: Al agent uses a Large Language Model (LLM)
for reasoning, planning and taking actions.
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Source: DWS. Adapted from Neurons lab (March 2024). “Intro to
LLM Agents with Langchain: When RAG is Not Enough.”

’The Economist (January 2024). “Welcome the era of Al nationalism”

— While ChatGPT and other chatbots alike have dominated the

industry for the past two years, Al agents are expected to
claim 2025.

Al agents can handle tasks that require decision-making, real-
world interactions, and autonomy. While chatbots require
constant user interaction, Al agents can execute entire
workflows from start to finish, once given an initial set of
instructions.

Al agents can be deployed across various industries, including
vehicles, robotics, personal assistants,
healthcare, financial trading and many others.

autonomous

Large tech companies are working on enterprise agents that
could potentially displace traditional software-as-a-service
(SaaS), while payment companies are developing integrations
to enable Al agents to send and receive payments.

The rise of multimodal LLMs has led to the emergence of so-
called control agents, which interface with graphical user
interfaces (GUIs) to complete tasks in a similar way to a PC
user. Those agents begin to take on the character of a “digital
worker,” the ultimate goal of the agent field.
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We talked to Dan Fletcher, a Senior Portfolio Manager at DWS about his vision for Artificial Intelligence
in 2025 and beyond. You can find more of his thinking in a recently published article titled “Intelligence
Everywhere,”® where he discusses the Al potential to become a big new agent for change and growth.

First of all, we are acutely aware that identifying a significant trend like Al is a necessary but not a
sufficient condition for generating investment alpha. Not all trends are investable. The challenge is
finding companies who derive a meaningful part of their opportunity, growth, and revenue from that
trend, and who will sustainably benefit. And of course, just as significant is avoiding the companies
which will be disrupted.

Senior Portfolio
Manager
Growth Equities

We categorized potential beneficiaries on a spectrum from “Foundation” to “Accelerating Scientific
Innovation,” . The mega technology companies, such as Amazon and Meta currently address
much of the opportunity set. After figuring out where a company falls along the Al opportunity spec-
trum, we come back to our first principles which are: a) How big and fast is their market growing? b) How substantial and
durable is their advantage? and c¢) How much of that potential is in the consensus view? We believe that those who build
and/or are good at applying generative Al (Gen Al) will emerge as dominant leaders in a whole new world of growth.

One of, if not the main, areas where Gen Al has been effective so far is in helping write software. Google has publicly stated
that more than a quarter of their new code is produced by Al. This capability will continue to improve, and an industry
aspiration of true “no code” programming, where the project is described in natural language, suddenly seems within reach,
including complex projects. Measurable impact on the software industry may not be that far off. How providers and users of
software/SaaS choose to adapt will be one of the most closely watched trends over the next 18 months. Will providers be
fast enough to make Gen Al a key part of their offering? Will users adopt this or build the capabilities themselves?

One of the long-term drivers of growth can be an increase in so called “intelligence capacity.” To date, the world’s total
capacity of intelligence (that is only things humans can do) has been derived, not surprisingly, solely from us humans and
bound by our growth. But going forward our machine intelligence will add to that. Of course, not all “intelligence” is the
same, but there is a large range of functions that only humans currently do that can be done by an Al

“Thought hours” is one way to think about this resource, the total amount of hours of thought available, and how much
machine intelligence will add to this. It is reasonable to assume that the investments in Al infrastructure worldwide will
increase the rate of growth of overall intelligence capacity. This has potential to be highly productive and transformative. In
the same way a civilization’s progress can be propelled and measured by its energy consumption, growth in intelligence
capacity may one day be considered a key factor in worldwide growth and progress.

4 4
Foundation | Applications/Services/ High “Al1Q” Physical Manifestation Accelerating Scientific
Infrastructure, Solutions Companies of Gen Al Discovery
Semiconductors, Companies that create Companies that employ e.g. Robotics e.g. Pharmaceuticals
Systems, Developer new services based on Al to significant
Tools, Cloud » Gen Al completive advantage

Services, IT Security,
Observability

Mega TMT Companies with different combinations of technology, products and solutions across the spectrum

Source: Adapted from DWS (December 2024). “Intelligence Everywhere”

8 DWS (December 2024). “Intelligence Everywhere”
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Glossary

Alpha: Refers to returns in excess of a benchmark's return.

Artificial Intelligence (Al): Is the theory and development of computer systems able to perform task normally requiring human
intelligence.

Capital expenditure (capex): Are funds used by a company to acquire or upgrade physical assets such as property, industrial
buildings or equipment.

ChatGPT: A large-scale Al language model developed by OpenAl that generates human-like text.

Cluster size: In the context of generative Al, refers to the number of compute nodes (like servers with graphics-processing
units, or GPUs) that are grouped together to form a computing cluster used to train or run large generative Al models.

Cryptocurrency: A crypto asset recorded on a Blockchain that is often neither issued nor controlled by any centralized
authority.

Generative Al: A branch of Al focused on creating models that can generate new and original content, such as images, music,
or text, based on patterns and examples from existing data.

Graphic Processing Units (GPUs): Are electronic circuits that were originally designed to accelerate the rendering of 3D
graphics. Over time, they became more flexible and programmable. GPUs are a vital part of artificial intelligence (Al) systems
because they are designed to process large amounts of data simultaneously.

Large Language Model (LLM): A type of Al model that can comprehend and generate human-like text and is trained on a
broad dataset.

Quantum computing: Is a type of computing that leverages the principles of quantum mechanics to solve complex problems
much faster than traditional computers by utilizing quantum bits (qubits).

Saa$S (software-as-a-service): A cloud-based model that allows users to access and use software applications over the
internet, instead of installing them on their own device.
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Important information — For EMEA, APAC & LATAM

DWS is the brand name of DWS Group GmbH & Co. KGaA and its subsidiaries under which they do business. The DWS legal entities offering
products or services are specified in the relevant documentation. DWS, through DWS Group GmbH & Co. KGaA, its affiliated companies and
its officers and employees (collectively “DWS") are communicating this document in good faith and on the following basis.

This document is for information/discussion purposes only and does not constitute an offer, recommendation or solicitation to conclude a
transaction and should not be treated as investment advice.

This document is intended to be a marketing communication, not a financial analysis. Accordingly, it may not comply with legal obligations
requiring the impartiality of financial analysis or prohibiting tradlng prior to the publication of a financial analysis.

This document contains forward looking statements. Forward looking statements include, but are not limited to assumptions, estimates,
projections, opinions, models and hypothetical performance analysis. No representation or warranty is made by DWS as to the reasonable-
ness or completeness of such forward looking statements. Past performance is no guarantee of future results.

The information contained in this document is obtained from sources believed to be reliable. DWS does not guarantee the accuracy, com-
pleteness or fairness of such information. All third party data is copyrighted by and proprietary to the provider. DWS has no obligation to
update, modify or amend this document or to otherwise notify the recipient in the event that any matter stated herein, or any opinion,
projection, forecast or estimate set forth herein, changes or subsequently becomes inaccurate.

Investments are subject to various risks. Detailed information on risks is contained in the relevant offering documents.

No liability for any error or omission is accepted by DWS. Opinions and estimates may be changed without notice and involve a number of
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 contrary to law or regulation or which would subject DWS to any registration or licensing requirement within such jurisdiction not cur-
rently met within such jurisdiction. Persons into whose possession this document may come are required to inform themselves of, and to
observe, such restrictions.

© 2025 DWS Investment GmbH

Issued in the UK by DWS Investments UK Limited which is authorised and regulated in the UK by the Financial Conduct Authority.
© 2025 DWS Investments UK Limited

In Hong Kong, this document is issued by DWS Investments Hong Kong Limited. The content of this document has not been reviewed by
the Securities and Futures Commission.
© 2025 DWS Investments Hong Kong Limited

In Singapore, this document is issued by DWS Investments Singapore Limited. The content of this document has not been reviewed by the
Monetary Authority of Singapore.
© 2025 DWS Investments Singapore Limited

In Australia, this document is issued by DWS Investments Australia Limited (ABN: 52 074 599 401) (AFSL 499640). The content of this
document has not been reviewed by the Australian Securities and Investments Commission.
© 2025 DWS Investments Australia Limited

For Investors in Taiwan: This document is distributed to professional investors only and not others. Investing involves risk. The value of an
investment and the income from it will fluctuate and investors may not get back the principal invested. Past performance is not indicative
of future performance. This is a marketing communication. It is for informational purposes only. This document does not constitute invest-
ment advice or a recommendation to buy, sell or hold any security and shall not be deemed an offer to sell or a solicitation of an offer to buy
any security. The views and opinions expressed herein, which are subject to change without notice, are those of the issuer or its affiliated
companies at the time of publication. Certain data used are derived from various sources believed to be reliable, but the accuracy or com-
pleteness of the data is not guaranteed and no liability is assumed for any direct or consequential losses arising from their use. The duplica-
tion, publication, extraction or transmission of the contents, irrespective of the form, is not permitted.

Important information — For 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.

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

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 circumstances. Furthermore, this document is for information/discussion purposes only and does not and is not intended to con-
stitute an offer, recommendation 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 investment 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 obtained 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.

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
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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.

Companies involved in artificial intelligence and big data face intense competition, may have limited product lines, markets, financial re-
sources and personnel. Artificial intelligence and big data companies are also subject to risks of new technologies and are heavily dependent
on patents and intellectual property rights and the products of these companies may face obsolescence due to rapid technological develop-
ments.

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 company performs as a steward of nature); Social (how a company manages rela-
tior;ships with employees, suppliers, customers, and communities); Governance (company’s leadership, executive pay, shareholder rights,
ete).

This publication contains forward looking statements. Forward looking statements include, but are not limited to assumptions, estimates,
projections, 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 restricted 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
performance. 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 information 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 trans-
action(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 transac-
tion. 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 not represent that it is accurate, current, complete, or error free. Assumptions, estimates and opinions con-
tained 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 permis-
sion.

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.
Additionally, 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.

© 2025 DWS Group GmbH & Co. KGaA. All rights reserved. (01/25) R-104255-1
as of 01/21/25; 104255-1(01/2025)
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