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Semiconductors belong to one of the most specialised yet globally
integrated industry chains. From design, equipment, and materials to
manufacturing and commercialisation, the production of a
smartphone chip alone spans many countries across continents,
creating tremendous opportunities for companies, consumers, and

investors. With semiconductors increasingly becoming the backbone

of an artificial intelligence (Al) race few are prepared for,

understanding this sector is key to unlocking where the next wave of

technology competition is heading.

The engine behind Al:
Semiconductors are fuelling
the next era of technology
Key points:

e Al is already reshaping everyday life, from
retail analytics to gaming hardware and
industrial products.

e Semiconductor demand points to a US$1.6
trillion industry by 2030.

e Hyperscalers are spending aggressively on
Al to serve billions of users, making
demand likely more durable than past
cycles.

e Al and data centre build-out are driving
near-term demand, while robotics and
power management may appear to be the
value chain's longer-term opportunities.

¢ Semiconductor valuations appear broadly
in line with historical averages', which may
indicate the market is not fully pricing in the
sector’s longer-term growth drivers.

Al beyond chatbots

Many of us are familiar with how chatbots like
ChatGPT and DeepSeek work. Beyond these
simple uses, however, few are aware of how Al is
already being embedded into everyday life. Some
examples of early-stage enterprise Al use cases
include:

¢ A Norwegian Bluetooth chipmaker is training
its wireless gaming keyboards on keystroke
data to anticipate actions and increase click
speed recognition.

¢ A US-based multinational coffee chain store
is using surveillance cameras containing
image inspection chips to track in-store
customer behaviour and purchase patterns
so that winning setups can be replicated
across store layouts, staffing needs, and
customer satisfaction.

e A Japanese pharmaceutical company is
creating its own large language model (LLM)
based on global data to improve the
efficiency of its drug exploration,
development, testing, and research.

These examples demonstrate that Al adoption is
still in its infancy. The runway for growth looks
potentially long, and the opportunities that lie ahead
are substantial.

Global semiconductor market: A trillion-
dollar runway

The historical demand drivers of semiconductors
have shifted over time: Personal computers (PCs)
dominated in the 1990s, followed by handsets in the
2000s. Today, Al is emerging as a pivotal driver of
future growth of semiconductors (represented by
computing and data storage in the next figure),
alongside automotive, consumer, and industrial
demand. Valued at nearly US$800 billion in 2024,
the semiconductor industry is now projected to
reach US$1.6 trillion by 2030.
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The semiconductors industry could reach $1.6 trillion by 2030
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Consumer 35 (4%)
Industrial 40  (B%)
Wired 70  (8%)
Automotive 70 (9%)
Wireless 150 (18%)

Computing and
data storage 460 (55%)

2024

Source: Omdia, McKinsey Analysis, as of January 2026.

2030

The above information may contain projections or other forward-looking statements regarding future events, targets, management discipline or other expectations.
There is no assurance that such events will occur, and the future course may be significantly different from that shown here.

Are we in a bubble?

In recent years, we have seen a surge in spending
by Al model firms and hyperscalers (i.e., large cloud
service providers running data centre networks),
which has led to an obvious concern: is there risk of
a bubble? We don't believe so; Al infrastructure
investment remains foundational rather than late-
cycle.

Al spending is concentrated among a handful of
hyperscalers, but they are investing on behalf of
billions of consumers. Given this combination of
concentrated spending and broad-based
beneficiaries, we think the current spending cycle is
more sustainable than the historically more cyclical
semiconductor booms.

Opportunities across the value chain

In our view, the sustainability of Al expenditure and
the growing range of Al use cases provide tailwinds
across the semiconductors and Al value chain. Al
and data centres lead the pack, with strength
expected to continue into 2027 as a multi-year
buildout plays out. Clusters of graphics processing
units (GPUs) are driving near-term demand across
data centre connectivity, compute, and

semiconductor equipment broadly. The outlook
looks similarly promising for Industrials and Internet
of Things (loT), while other markets remain more
selective.

Looking ahead, humanoid robots are emerging as a
longer-term opportunity, with decades of
manufacturing and product data now being used to
train machines capable of performing tasks
autonomously. Meanwhile, power management is
fast becoming a critical constraint, as Al's energy
appetite increasingly outpaces available grid
capacity.
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Outlook by end market

End market Outlook Our view

Al and
Data Centers

Strength continuing into 2027,
as multi-year arms race plays out.

End markets stabilized, with growth

Automotive driven by content opportunities.

D

At trough levels, with emerging
opportunities in robotics and satellites.

Industrials
and loT

Selective within broader category,
but CPU demand remains robust.

& I
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Mobile and PC -_%

Broad based demand across all end
markets due to capacity expansions

Semicap
Equipment

Source : Manulife Investment Management, as of June 2026.

Appealing opportunities to invest

Semiconductors are historically volatile. Although
annual corrections of 10-15% are typical, we see
these as buying opportunities. Despite the Al

narrative, we believe current valuations remain in

Investment opportunities
Semiconductors — near term

+ Data center connectivity
= Data center compute

+ Equipment

Semiconductors — mid-to-long term

* Humanoid robots

+ Power management

Al beneficiaries

+ Data Management & Analytics

+ Power Supply

The pattern is evident: semiconductor content has
been expanding into many areas of daily life and
may remain a long-running trend, with Al potentially
acting as an accelerator.

line with historical averages', while the earnings of
the PHLX Semiconductor Sector Index (SOX) and
the index itself have moved closely in tandem over
the past 20 years.

Semiconductor outperformed S&P 500 over most investment horizons

Annualized gross rolling returns for past 20 years (%)
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® Semiconductors 12.00 11.44 12.21 12.31
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1 year 3 years 5 years 10 years
% of periods semiconductors 50% 78% 79% 08%
outperformed ¢ ° ° °
# of periods 228 204 180 120

Source: Morningstar Direct. Results displayed in US Dollar. As of March 31, 2026. Past performance is not indicative of future results
Table shows annualized rolling returns, shown monthly with indicated time periods beginning April 2006 through periods ending March 2026.
SOX ETF returns from 2006 through 2009; SOX Index returns used from 2010 through 2026.

' Source: Bloomberg, as of 15 June 2026. Semiconductors represented
by Philadelphia Semiconductor Index.
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Important Information

Investing involves risks, including the potential loss of
principal. Financial markets are volatile and can fluctuate
significantly in response to company, industry, political,
regulatory, market, or economic developments. These
risks are magnified for investments made in emerging
markets. Currency risk is the risk that fluctuations in
exchange rates may adversely affect the value of a
portfolio’s investments.

The information provided does not take into account the
suitability, investment objectives, financial situation, or
particular needs of any specific person. You should
consider the suitability of any type of investment for your
circumstances and, if necessary, seek professional
advice.

This material is intended for the exclusive use of
recipients in jurisdictions who are allowed to receive the
material under their applicable law. The opinions
expressed are those of the author(s) and are subject to
change without notice. Our investment teams may hold
different views and make different investment decisions.
These opinions may not necessarily reflect the views of
Manulife Investment Management or its affiliates. The
information and/or analysis contained in this material has
been compiled or arrived at from sources believed to be
reliable, but Manulife Investment Management does not
make any representation as to their accuracy,
correctness, usefulness, or completeness and does not
accept liability for any loss arising from the use of the
information and/or analysis contained. The information in
this material may contain projections or other forward-
looking statements regarding future events, targets,
management discipline, or other expectations, and is
only current as of the date indicated. The information in
this document, including statements concerning financial
market trends, are based on current market conditions,
which will fluctuate and may be superseded by
subsequent market events or for other reasons. Manulife
Investment Management disclaims any responsibility to
update such information.

Neither Manulife Investment Management or its affiliates,
nor any of their directors, officers or employees shall
assume any liability or responsibility for any direct or
indirect loss or damage or any other consequence of any
person acting or not acting in reliance on the information
contained here. All overviews and commentary are
intended to be general in nature and for current interest.
While helpful, these overviews are no substitute for
professional tax, investment or legal advice. Clients
should seek professional advice for their particular
situation. Neither Manulife, Manulife Investment
Management, nor any of their affiliates or representatives
is providing tax, investment or legal advice. This material
was prepared solely for informational purposes, does not

constitute a recommendation, professional advice, an
offer or an invitation by or on behalf of Manulife
Investment Management to any person to buy or sell any
security or adopt any investment strategy, and is no
indication of trading intent in any fund or account
managed by Manulife Investment Management. No
investment strategy or risk management technique can
guarantee returns or eliminate risk in any market
environment. Diversification or asset allocation does not
guarantee a profit or protect against the risk of loss in
any market. Unless otherwise specified, all data is
sourced from Manulife Investment Management. Past
performance does not guarantee future results.

About Manulife Wealth & Asset Management

As part of Manulife Financial Corporation, Manulife
Wealth & Asset Management’s mission is to make
decisions easier and lives better by helping people invest
confidently to pursue a more secure financial future. Our
strength comes from the diversity of our global asset
management expertise and distribution capabilities. Our
global investment teams span equities, fixed income,
alternative credit, private markets, and multi-asset
solutions. We provide investment, financial advice, and
retirement plan services to millions of individuals,
institutions, and retirement plan members worldwide. At
the heart of our approach are three cultural pillars:
Partner for Progress, Trust through Transparency, and
Intellectual Curiosity. These values shape how we build
long- term relationships, develop differentiated
investment strategies, and empower advisors and clients
to seek meaningful financial outcomes. Whether
through cutting-edge technology, Al innovation,
personalized advice, or sustainable stewardship,
Manulife Wealth & Asset Management is a trusted
partner helping clients navigate complexity and invest
with confidence. Not all offerings are available in

all jurisdictions. For additional information, please visit
manulifeim.com.

This material has not been reviewed by, is not registered
with any securities or other regulatory authority, and may,
where appropriate, be distributed by the following
Manulife entities in their respective jurisdictions.
Additional information about Manulife Investment
Management may be found at
manulifeim.com/institutional

Australia: Manulife Investment Management Timberland
and Agriculture (Australasia) Pty Ltd, Manulife
Investment Management (Hong Kong) Limited. Canada:
Manulife Investment Management Limited, Manulife
Investment Management Distributors Inc., Manulife
Investment Management (North America) Limited,
Manulife Investment Management Private Markets
(Canada) Corp. Chinese Mainland: Manulife Overseas
Investment Fund Management (Shanghai) Limited
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Company. European Economic Area: Manulife
Investment Management (Ireland) Ltd. which is
authorised and regulated by the Central Bank of Ireland
Hong Kong: Manulife Investment Management (Hong
Kong) Limited. Indonesia: PT Manulife Aset Manajemen
Indonesia. Japan: Manulife Investment Management
(Japan) Limited. Malaysia: Manulife Investment
Management (M) Berhad 200801033087 (834424-U)
Philippines: Manulife Investment Management and Trust
Corporation. Singapore: Manulife Investment
Management (Singapore) Pte. Ltd. (Company
Registration No. 200709952G) South Korea: Manulife
Investment Management (Hong Kong) Limited.
Switzerland: Manulife IM (Switzerland) LLC. Taiwan:
Manulife Investment Management (Taiwan) Co. Ltd.
United Kingdom: Manulife Investment Management
(Europe) Ltd. which is authorised and regulated by the
Financial Conduct Authority United States: John Hancock
Investment Management LLC, Manulife Investment
Management (US) LLC, Manulife Investment
Management Private Markets (US) LLC and Manulife
Investment Management Timberland and Agriculture Inc.
Vietnam: Manulife Investment Fund Management
(Vietnam) Company Limited.

Manulife, Manulife Investment Management, Stylized M
Design, and Manulife Investment Management & Stylized
M Design are trademarks of The Manufacturers Life
Insurance Company and are used by it, and by its
affiliates under license.
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