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IN A NUTSHELL

— Semiconductors encapsulate a wide range of components integral to the functionality of a broad array of technological

devices

— As technology continues to expand its scope in our daily lives, our reliance on semiconductors necessitates growth and
expansion in this important industry. Semiconductor use covers a wide range including electronics, industrial equipment,
automotives, networking and communications, and data processing

— Experts predict the size of the global semiconductor market could exceed US$750bn by 2030, driven by key use areas such
as data storage, wireless communication, and automotives/autonomous driving.

— While recent U.S. and European legislation has positioned semiconductor production for onshoring, semiconductor

fabrication spans across regions.

What are semiconductors?

Semiconductors are a broad term used to describe de-
vices that have an electrical conductivity level between a
conductor and a non-conductor or insulator.’ In more
practical terms, semiconductors refer to a wide range of
components that are integral to the functionality of tech-
nological devices spanning phones, computers, energy
production and electricity, transportation, and healthcare
among other use cases. Semiconductors play an essential
role in our day-to-day lives, and Intel estimates? that the
average American spends over 12 hours a day on elec-
tronic devices that are powered by semiconductors.

Semiconductor materials are commonly manufactured
with silicon, the Earth’s second most abundant element.
Silicon comprises approximately 28% of the Earth’s crust?,
and provides a stable single crystal structure that provides
the foundation for orderly arrangement of other elements.
In silicon, at low temperatures, no electricity passes, but
at high temperatures, electricity passes through easily.

The semiconductor industry is highly dependent on ongo-
ing research and development, which has helped drive

"What is a Semiconductor? Semiconductor Industry Associate (August 2024).

tremendous advancements across computing power and
other applications. The exponential product advancement,
commonly referred to as “Moore’s Law”, can be illustrated
with a simple anecdote from the Semiconductor Industry
Association (“SIA"): “A single smartphone today has more
computing power than the computers used by NASA to
land a person on the moon in 1969."* According to the SIA,
research and development is an integral component of
semiconductor manufacturing, accounting for nearly one-
fifth of revenue reinvestment, second only to pharmaceu-
ticals in the United States.

The strategic importance of semiconductor technology
and manufacturing is evident at a global level, with coun-
tries across North American, Europe, and Asia engaging
in the raw materials mining and fabrication of semicon-
ductor components. In the coming decades, one might ex-
pect the geographical landscape to reflect geopolitical
and supply chain considerations. Nonetheless, we believe
growth in demand for semiconductor components is likely
to be realized across the globe for the foreseeable future.

2 Semiconductors and Intel, a Primer: Why semiconductors matter and how Intel brings them to life. Intel Corporation (August 2024).
® The semiconductor material silicon. What are semiconductors? Hitachi High Tech Group (August 2024).

#Industry Impact. Semiconductor Industry Association (August 2024).

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. Fore-
casts are based on assumptions, estimates, opinions and hypothetical models that may prove to be incorrect. Alternative investments may
be speculative and involve significant risks including illiquidity, heightened potential for loss and lack of transparency. Alternatives are not
suitable for all clients. Source: DWS Investment GmbH.
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Cyclical pricing, structural demand growth

As with many consumer products, there is an element of
cyclicality to the prices of semiconductor components.
Semiconductor memory pricing for computers can
fluctuate with a wide range of supply and demand factors,
resulting in restocking and destocking phases for
semiconductor manufacturers. Production and logistical
issues can arise as well, as witnessed during the COVID-
19 crisis. With the significant high fixed cost nature of the
semiconductors industry, margin pressures have the
potential to be higher, particularly during periods of
demand weakness.

Although semiconductor pricing may experience shorter-
term price volatility as a function of cyclical trends or
supply chain disruptions, we believe the strategic outlook
for semiconductor demand is quite robust. According to
McKinsey 5 , the overall growth in the global
semiconductor market is expected to nearly double over
the next decade, driven by key use areas such as data
storage, wireless communication, and
automotives/autonomous driving. Figure 1 illustrates
McKinsey’'s growth projections for the global
semiconductor market across verticals.

Figure 1: Projected growth of global semiconductor
market

1200 100%

1000
80%

800

60%

600

40%

Market Value ($ Billion)

400

20%
200

0%

2021 2030 Growth

contribution per
vertical (%)

® Wired communication H Consumer electronics

B |ndustrial electronics B Automotive electronics

m Wireless communication B Computing and data storage

Source: McKinsey & Company estimates. Data as of April 2022.

Geography of semiconductors industry

Strategic demand for semiconductor technology is also
reflected in the globalization of the industry. As of 2023,
the global semiconductor industry spans across North
American, Europe, and Asia as shown in Figure 2.

Figure 2: Semiconductor industry country composi-
tion
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While efforts to onshore semiconductor supply chain have
been put forth in the U.S. and Europe via the CHIPs Act
and the European Chips Act, Asia’s importance to
semiconductor manufacturing remains an integral
component of meeting growing semiconductor demand.
Figure 3 illustrates that fabrication capacity is still heavily
concentrated in North Asia, although supply chains are
expected to diversify in the coming years.

Figure 3: Semiconductor fabrication capacity (global
share %)
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Beyond the significant fabrication capacity of Taiwan and
South Korea, China remains by far the largest silicon
producer globally (see Figure 4).

® Exploring new regions: The greenfield opportunity in semiconductors. McKinsey & Company (January 2024).
6 Brian Lawson et al. The shifting global semiconductor landscape in Asia-Pacific. S&P Global Market Intelligence (February 2024).
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Figure 4: Global silicon production volume in 2024
(1,000 metric tons)
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Source: Statista as of 22 May 2024.

Furthermore, Asia-pacific semiconductors still constitute
the majority of global demand fulfillment (see Figure 5).

Figure 5: Semiconductor industry historical billings ($
million)
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Source: World Semiconductor Trade Statistics. Data as of June
2024.

While trade conflict and supply chain rationalization has
driven countries around the world to shift toward greater
production autonomy and less reliance on foreign
semiconductor imports, we expect this shift in the
semiconductors landscape to be gradual.

Key trends in semiconductors

Looking beyond shorter-term pricing volatility, we believe
the strategic case for semiconductors remains quite
strong given their importance across nearly every sector
of the global economy. As technological growth is
intrinsically linked to future economic growth,
semiconductors have the potential to become a
foundational component of technological evolution over

the coming decades. Automotive, industrial, and
computing growth will depend heavily on the continued
demand and reinvestment into the global semiconductor
industry.

— Automotives: Four main trends across the automotive
industry should drive semiconductor content by as
much as ten-fold: autonomy, electrification,
connectivity, and mobility as a service (MaaS).’
According to KPMG8, automotive semiconductor sales
could exceed US$200bn by 2040, with growth potential
as well in automotive infrastructure such as chargers
and cloud computing.

— Computing and data: Semiconductor memory currently
accounts for the largest single segment of the
semiconductor market. Temporary and permanent
memory storage and microprocessors require
advancements in semiconductor technology.

— Industrial electronics: Industrial electronics help to
improve efficiency and productivity across a wide range
of industries. ® Monitoring devices, automation
equipment, and sensors are all integral components to
improving industrial production and rely heavily on the
use of semiconductors.

Conclusion

The semiconductor industry serves an integral role in the
strategic growth of essential technologies including data
storage, wireless communications, and autonomous
driving among other sectors. Global demand is expected
to nearly double by 2030, driven by a diverse mix of
industry verticals. Although profit margins can be volatile
in the shorter term, driven by volatility in memory pricing
and significant high fixed-cost nature of the industry, we
believe the robust strategic demand for semiconductor
components paints a sanguine long-term outlook.

Furthermore, semiconductor technology demand remains
significant across regions. While efforts by various
governments to onshore semiconductor supply chain will
gradually change the production landscape and reduce
cross-border dependencies, we expect demand across
different regions to be quite strong over the long term.

The strategic importance of semiconductors for
technological growth positions semiconductor
manufacturers quite favorably for revenue and profit
growth over the long term. High barriers to entry and a
broad and diverse mix of technological application has the
potential to provide a strong positive backdrop for the
semiconductor industry for years to come.

7Lincoln Clark, Gary Silberg, & Irene Signorino. Automotive semiconductors - Accelerating into the new ICE age. KPMG International Limited (2022)
8 Lincoln Clark and Mark Gibson. Global semiconductor industry outlook for 2023. KPMG ((2023)

% Industrial Electronics. Electronics Journal. MDPI (2024)
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The opinions and forecasts expressed are those of the authors and do not necessarily reflect those of DWS and may not
come to pass.

This information is subject to change at any time based on market other conditions and should not be construed as a
recommendation of any specific security.

Past performance is no guarantee of future performance.

All investments involve risk, including loss of principal.

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.
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