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Asia’s Critical Role in the Semiconductor Value Chain

IN A NUTSHELL

— Although the Q2 earnings release of chip companies and the slowdown of the US
economy have created uncertainty about whether the Artificial Intelligence frenzy could
last, Asia can potentially offer a diversified source of growth for investors who believe
in the long-term structural growth of the semiconductor industry.

— Opportunities to invest in the semiconductor value chain in Asia go well beyond the
foundry industry in Taiwan and the memory industry in South Korea. Japan leads in raw
material and semiconductor manufacturing equipment production, while Taiwan and
China dominate the assembly, testing, and packaging of chips.

— Empirically, leading semiconductor companies in Asia appear to exhibit a lower equity
return correlation with their counterparts in the US and Europe, which could lead to
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diversification benefits.

Since the world’s biggest chip maker reported impressive Q2 results but provided relatively conservative guidance for Q3,
investors have been doubting whether the Artificial Intelligence (Al) frenzy could last. In addition, slowing labor market
momentum in the US signals a slowdown in the global economy. As a result, we witnessed a rotation from growth to value stocks
over the last two weeks. The Bloomberg World Semiconductor Index has gone down by 14.2% (as of September 9, 2024) from
historical high in July. However, for investors who believe in the long-term structural growth of the industry, Asia can potentially
offer a diversified source of growth.

While the majority of fabless design technology is held by US technology giants, Asia plays a critical role in the global
semiconductor supply chain. The semiconductor memory industry is an oligopolistic market led by South Korean companies.
Their technological advantages in developing DDR5 dynamic random access memory (DRAM) and high-bandwidth memory
(HBM) for high-performance computing are unparalleled globally. The same is true for the foundry industry in Taiwan.
Specialization as pure-play foundries allows Taiwanese companies to focus on investing in cutting-edge manufacturing
processes and technology nodes to sustain their competitive advantage. The competitiveness of Korean memory makers and
Taiwanese foundries is evident in their leading and rising global market share. A change in the competitive landscape is highly
unlikely.

Chart 1: Market Share of South Korean Companies in the Semi- Chart 2: Market Share of Taiwanese Companies in the Foundry
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This information is subject to change at any time, based upon economic, market and other considerations and should not be construed as a
recommendation. Past performance is not indicative of future returns. Forecasts are not a reliable indicator of future performance. Forecasts are
based on assumptions, estimates, opinions and hypothetical models that may prove to be incorrect. Source: DWS Investment GmbH.
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Beyond the well-appreciated foundry in Taiwan and the memory industry in South Korea, Japan holds a significant advantage in
producing semiconductor raw materials and semiconductor assembly and test equipment due to its legacy. Japanese companies
held more than 50% of the global market share in producing silicon wafers and third-party photomasks, and over 90% in
producing photoresist (Chart 3). In the semiconductor manufacturing equipment market, 5 out of the top 10 largest companies
were Japanese firms as of H1 2023, according to CINNO Research, mainly focusing on manufacturing assembly and testing
equipment for chips. These are industries with profoundly high technological barriers to entry, and the technology gap is difficult
to overcome by cost advantage. Hence, despite the significant investment China has put in to build its domestic semiconductor
value chain onshore, Chinese companies are so far less relevant for the global supply chain.

The increased demand for high-performance chips for Al computation warrants an upgrade across the entire value chain. For
example, advanced packaging (e.g., hybrid bonding) that improves the performance and efficiency of chips would require twice
as many silicon wafers as 2D packaging and specialized equipment to handle the stacking of multiple layers efficiently. The
manufacturing process and the chips themselves have to adapt to cater to the advanced packaging process. Therefore, sustained
revenue growth is expected for existing leading companies in Korea, Taiwan and Japan with technology advantages. However, it
is also critical to recognize that the expansion of production capacity of these industries requires significant investments and
could be relatively slow to convert the demand to the bottom line on their balance sheets.

Chart 3: Market Share of Japanese Companies in Selected Seg- Chart 4: Semiconductor Manufacturing Market Share by Com-
ments of the Global Semiconductor Raw Material Supply Chain pany Headquarters 2021
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2022. Nomura Securities, as of December 2023.

In addition to its well-known foundry industry, Taiwan, along with China, excels in the assembly, testing, and packaging (ATP)
segment of the semiconductor supply chain. Among the top 10 outsourced semiconductor assembly and testing (OSAT) compa-
nies, five are Taiwanese firms and four are Chinese companies (Chart 5). This segment of the supply chain typically involves
fewer complex processes and is therefore more labor-intensive than the rest of the supply chain. Affordable labor costs in Taiwan
and China have helped maintain their competitiveness. However, with heightened geopolitical tension in the region, this part of
the supply chain could gradually shift to Southeast Asian countries such as Malaysia and Vietnam, which are less vulnerable to
geopolitical risks, offer a similar level of labor cost, and more importantly, have a relatively mature electrical and electronic
(E&E) industry. These factors could make Southeast Asia more attractive than other emerging markets like India if such a supply
chain shift happens.

This information is subject to change at any time, based upon economic, market and other considerations and should not be construed as a
recommendation. Past performance is not indicative of future returns. Forecasts are not a reliable indicator of future performance. Forecasts are
based on assumptions, estimates, opinions and hypothetical models that may prove to be incorrect. Source: DWS Investment GmbH.
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Chart 5: Top 10 OSAT Players by Revenue Chart 6: Electronic / Electric Product Export as Percentage of
Total Export
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Source: Philippine Statistics Authority, as of July 2024. General Statis-
tics Office, Vietnam, as of March 2024. Malaysia External Trade Devel-
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Source: Chiplnsights, as of December 31, 2023 Indonesia, as of July 2024.

Asia plays a critical role in the upper and lower streams of the global semiconductor value chain. Indeed, these segments may
not offer the most lucrative opportunities in the value chain. They also may not exhibit skyrocketing earnings growth because
these companies would require a significant amount of time and investment to scale up their production to meet the increased
demand. Yet, they are some of the key beneficiaries of the global semiconductor arms race. Empirically, the leading
semiconductor companies in Asia tend to exhibit earnings growth with a lag of one quarter compared with the companies in
other regions. In addition, they also appear to exhibit a lower equity return correlation with their counterparts in the US and
Europe, possibly because many of them are not pure-play companies. Although correlation can change over time, empirical
evidence seems to suggest Asia could potentially offer benefits for investors who wish to enjoy diversified growth in the

semiconductor industry.

Chart 7: Correlation Matrix of Selected Leading Companies across the Semiconductor Value Chain
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Source: Bloomberg, DWS Investment GmbH, as of August 30, 2024. Based on weekly return from January 1, 2021 to August 30, 2024.
Headers present selected companies in the respective value chain. CPU = Central Processing Unit. GPU = Graphic Processing Unit. ASIC
= Application-Specific Integrated Circuit. SME = Semiconductor Manufacturing Equipment. EDA = Electronic Design Automation. OSAT =
Outsourced Semiconductor Assembly and Testing.

This information is subject to change at any time, based upon economic, market and other considerations and should not be construed as a
recommendation. Past performance is not indicative of future returns. Forecasts are not a reliable indicator of future performance. Forecasts are
based on assumptions, estimates, opinions and hypothetical models that may prove to be incorrect. Source: DWS Investment GmbH.
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Chart 8: Simple Average Revenue Growth of Selected Semiconductor Companies
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Source: Bloomberg, DWS Investment GmbH, as of August 30, 2024. The same set of companies in Chart 6 is used for analysis.

Chart 9: Mapping the Semiconductor Value Chain in Asia
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Glossary

DDR5 DRAM is a type of synchronous dynamic random-access memory (DRAM). Compared to its predecessor DDR4 SDRAM, DDR5 was planned
to reduce power consumption, while doubling bandwidth.

Correlation is a measure of how closely two variables move together over time.

Fabless chipmakers design and market semiconductors for smartphones, computers, medical devices, and many other electronic devices.

An oligopoly is a market in which control over an industry lies in the hands of a few large sellers who own a dominant share of the market.

This information is subject to change at any time, based upon economic, market and other considerations and should not be construed as a
recommendation. Past performance is not indicative of future returns. Forecasts are not a reliable indicator of future performance. Forecasts are
based on assumptions, estimates, opinions and hypothetical models that may prove to be incorrect. Source: DWS Investment GmbH.
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Important information - 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 trans-
action 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 trading 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, projec-
tions, opinions, models and hypothetical performance analysis. No representation or warranty is made by DWS as to the reasonableness 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, completeness
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 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.

For institutional / professional 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 investment 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 completeness of the data is not guaranteed and no liability
is assumed for any direct or consequential losses arising from their use. The duplication, publication, extraction or transmission of the contents,
irrespective of the form, is not permitted.

© 2024 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.
© 2024 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.
© 2024 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 Mon-
etary Authority of Singapore.

© 2024 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.

© 2024 DWS Investments Australia Limited

as 0f9/8/24; 101572_7.1
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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.

Diversification neither assures a profit nor guarantees against loss.

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.

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. Further-more, 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.

Companies involved in artificial intelligence and big data face intense competition, may have limited product lines, markets, financial resources
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 developments.

War, terrorism, sanctions, economic uncertainty, trade disputes, public health crises and related geopolitical events have led, and, in the future,
may lead to significant disruptions in U.S. and world economies and markets, which may lead to increased market volatility and may have sig-
nificant adverse effects on the fund and its investments.

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 mate-rial. 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. 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 distri-
bution, publication, availability or use would be contrary to law or regulation or which would subject DWS to any registration or licensing re-
quirement 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 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 transaction(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 not represent that it
is accurate, current, complete, or error free. Assumptions, estimates and opinions contained in this document constitute our judgment as of the
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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.

© 2024 DWS Investment GmbH, Mainzer Landstrafie 11-17, 60329 Frankfurt am Main, Germany.

All rights reserved.
as of 9/8/24;101573_5.1
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