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Not another bubble: How
semiconductors are powering a real
future

Key points:

e The market opportunity is large and
expanding. The industry is projected to grow
strongly through 2030.

e Unlike the dot.com bubble, this semi-
conductor cycle has more tangible foundations
than past technology manias. Spending is tied
to physical infrastructure and monetisable
services, not just hype.

e Semi cycles and sub-sectors differ and don’t
move together. An active, global value-chain
approach is better positioned to capture
broader opportunities than a couple of
headline Al or semiconductor names.

A typical day now runs on semiconductors.

You wake up, check your phone, and the screen
adjusts brightness automatically. You commute in a
car filled with electronics that manage safety, power
and navigation. At work, you open documents stored
in the cloud. At night, you stream, game, or ask an
artificial intelligence (Al) tool to help you learn
something new.

Most of this feels like “apps” and “software.” But under
the surface, it's driven by an industrial-scale
ecosystem that designs, builds and tests the electronic
components that make the digital world function. That
ecosystem is the global semiconductor industry.
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Semiconductors sit behind almost every modern experience — from smartphones
and cars to cloud computing and today’s Al tools — yet they remain largely invisible
to most people. They are more than chips only, and the demand is being
supported by several long-term forces. We believe that today’s semiconductor
excitement is not a repeat of the dot-com bubble, as investment is tied to real
infrastructure and revenue-generating services. And the opportunity is broader
than a handful of headline Al names.

Semiconductors isn’t one product — it’s a
whole ecosystem

“Semiconductors” don’t just mean one kind of chip. It
includes different device types, each doing a different
job:

e Logic: the “brain” that runs calculations such
as central processing units (CPUs) and
graphic processing units (GPUs) used in
phones, personal computers (PCs), and data
centres

¢ Memory: the “storage” and working space that
keeps data available

e Analog / power: the “electricity manager” that
manages power and signals which are
important for electric vehicles (EVs) and
renewable energy

¢ Sensors: the “five senses” that measure light,
motion, temperature used in cars, industrial
systems and consumer devices

e Opto / lasers: convert electricity to light or
detect it, used in face recognition, security and
optical communication

But the industry is also the supply chain that makes
these devices possible — spanning design, raw
materials, wafers, photomasks, manufacturing
equipment, production, and back-end inspection,
testing and packaging.

In other words, semiconductors are the backstage
crew behind model life. The sector can mean a much
wider set of businesses than just the most talked-
about chip brands.
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Why demand can be durable: three forces and networks. Compute capacity is a
pulling in the same direction bottleneck and can be “consumed as soon as
it is installed,” which is another way of saying

The world is being rebuilt around three forces that demand is pressing hard on supply.

reinforce each other.
And the spend is no longer theoretical. The

capital expenditure (CapEx) of the major U.S.
hyper-scalers is projected to rise from US$77
billion (2020) to US$986 billion (2028E) —

a 7.3x increase.

1. Al and data centres are scaling fast

Al is pushing data centre demand higher — and
not only for raw computing, but also for the
connectivity that links processors, memory,

CapEx* for U.S. cloud computing hyper-scalers is rising ilion usn)
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* CapEx refers to Capital Expenditure.
Source: Bloomberg, Manulife Investment Management, as of 21 April 2026. Past performance does not guarantee future result. 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.
2. The world is electrifying Spending is real, and when pullbacks create
From electric vehicles (EVs), charging to openings
renewables to modern data centres, energy is When markets pull back, it's easy to assume the story
increasingly a constraint. That puts a spotlight is over. But in semiconductors, the long-term story is
on power efficient chips — exactly the kind of tied to real budgets and long-lived infrastructure.
challenge that power-related semiconductors . , ,
help solgve P The global semiconductor market is projected to
' reach US$1.6 trillion by 2030, up from US$775 billion
3. Technology is moving into the physical in 2024 — at 13% compound annual growth rate
world (CAGR).
Robotics and automation are long-term These underline the direction of travel that huge
themes, including humanoid robots, which amounts of investments are being committed to build
require multiple types of semiconductors: capacity.

sensors to perceive, logic to decide, and
power management to operate. All of these
are not ‘one-quarter’ trends, they are multi-
year shifts.

And this is where today’s environment starts to look
different from the dot-com era.
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The semiconductors industry could reach US$1.6 trillion by 2030

Global semiconductor market (base case), $ billion

Growth contribution per vertical,
$ billion (share of industry growth)
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Source: Omdia, McKinsey Analysis, as of January 2026.

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.

The semiconductor hype is unlikely to be the dot.com bubble
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Why the semiconductor hype may be different to the dot.com bubble

Today: Semiconductors

Real demand, orders and growth
Demand is linked to identifiable buildouts (Al, cloud, data centres,
electrification) that show up in hardware orders and capex visibility.

2\

Demand

Tangible and hardware buildout
Physical compute infrastructure: chips enabling Al, data-centre expansion and
broader chip content across use cases.

@

Products

<

Supply dynamics

Constrained supply
Advanced products supply is constrained (leading-edge nodes, high bandwidth
memory, advanced packaging), which may support pricing and margins.

Priced on profits

Elevated in parts, but larger sector remains tied to earnings/cash flow -
“elevated” isn't automatically “anything goes.”

Valuations supported by accelerating revenue and profitability growth,
with certain areas of the market “re-rating” higher on better than historical
fundamentals

Q)

Valuations

Strong earnings and cash-generation

Leading constituents of the semiconductor sector index (SOX) are in the
25-50%+ operating margin range, and show strong cash flow (free cash flow
per share nearly doubling), and pricing power (notably in scarce advanced
areas)!, making outcomes less binary than in 1999,

<

Earnings quality
& profitability

High barriers and scarce capability

High barriers (fabs, electronic design automation, intellectual property,
packaging, advanced manufacturing), plus differentiated niches
(power/analog/sensors/industrial, etc.) and scarcity at the cutting edge.

Hy

Industry barriers
and differentiation

Strategic and national priority
Semiconductors are critical to economic and national security, and

technological leadership. Strategic

importance

Today
Built on real demand, products, applications
and economic value. This is a foundation, not a fantasy.

The takeaway

Semiconductors are build
not just narrating it.

1. Factset, Manulife Investment Management, 30t April 2026.

Dot.com bubble (1999)

Hype ahead of demand and eyeball-led
Adoption was real, but demand capture was often unclear; many models leaned
on traffic rather than durable demand/profits.

Intangible ideas and web frontage
Mostly digital front ends/intermediaries riding early internet adoption,
often without proven monetisation mechanics.

Easy scale
Many models were asset-light and could scale quickly, which contributed to
overcrowding in similar business models.

‘Story-only’ valuation
Multiples stretched very high (often approx. 100 times), and many names
had no meaningful earnings.

Negative earnings and no profits

Many internet companies spent more on marketing, had negative earnings
and weak cash generation; revenue growth didn’t always come with
durable margins.

Copycat and commoditisation
Low barriers to entry; offerings were often easy to replicate, differentiation
was thin, and competition commoditised many models.

Nice to have, not mission critical
The internet was important, but most .com businesses were not essential.

D
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The Dot.com era
Built on hype, speculation and wishful thinkings.
It was a story — without substance.

e future -
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Don’t bet on one horse — own the track

Parts of the market can get overheated; drawdowns
happen. But the direction is hard to ignore: a larger
chip market by 2030, accelerating infrastructure
spend, a widening set of real-world applications, and
tightness in advanced supply.

If Al is a race, semiconductors are the track, the timing
system, the stables and the supplies. You don’t need
to know exactly which runner wins to believe that the
race itself is getting bigger.

Buying a couple of headline Al or semiconductor
names may feel simple, but it may also make your
portfolio fragile. Semiconductor sub-sectors don’t
move together; different parts of the chain may peak
at different times. And what’s popular today may not
be the leader tomorrow.

That’s exactly why an early pure player, with an active
management approach may matter and help:

e spread exposure across the value chain
(chips, equipment, connectivity, and selective
“Al beneficiaries”);

¢ balance large established leaders with small-
mid under-followed niche players;

e adjust as the cycle and valuations shift across
segments;

e build a truly global portfolio across regions and
company sizes to capture larger opportunity
set as the value chain is global;

For investors, the opportunity may be less about
guessing the next headline winner — and more about
owning the ecosystem that makes the digital world
work.
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Important Information

© 2026 Manulife Investment Management. All rights
reserved. 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.

This information is for the exclusive use of the intended
institutional investors or their agents and may not be
transmitted, reproduced or used in whole or in part for
any other purpose, nor may it be disclosed or made
available, directly or indirectly, in whole or in part, to any
other person without our prior written consent. It is
intended only for recipients in jurisdictions where
receiving this information is permitted by law.

The distribution of the information contained in this
presentation may be restricted by law and persons who
receive it are required to comply with any such
restrictions. The contents of this presentation are not
intended for distribution to, or use by, any person or
entity in any jurisdiction or country in which such
distribution or use would be contrary to any applicable
laws or regulations. By accepting this material, you
confirm that you are aware of the laws in your own
jurisdiction relating to the provision and sale of the funds,
portfolios or other investments discussed in this
presentation and you warrant and represent that you will
not pass on or use the information contained in this
presentation in a manner that could constitute a breach
of such laws by any Manulife entity or any other person.

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.

Manulife | CQS Investment Management, is a trading
name of CQS (UK) LLP, authorised and regulated by the
UK Financial Conduct Authority, and/or CQS (US), LLC,
which is a registered investment adviser with the US
Securities and Exchange Commission and a member of
the National Futures Association. The term “CQS” or
“Manulife | CQS Investment Management” as used
herein may include one or both of CQS (UK) LLP and
CQS (US), LLC. Manulife | CQS Investment
Management is a subsidiary of Manulife Investment
Management (Europe) Limited.

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 Timberland and Agriculture Inc,
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 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. Vietham: Manulife Investment Fund
Management (Vietham) Company Limited.
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No Manulife entity makes any representation that the
contents of this presentation are appropriate for use in all
locations, or that the transactions, securities, products,
instruments, or services discussed in this presentation
are available or appropriate for sale or use in all
jurisdictions or countries, or by all investors or
counterparties. All recipients of this presentation are
responsible for compliance with applicable laws and
regulations.

This material is intended for the exclusive use of
recipients in jurisdictions who are allowed to receive this
information 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. There
can be no assurance that actual outcomes will match the
assumptions or that actual returns will match any
expected returns. 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 here. 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.

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 material 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. This material was prepared solely for
informational purposes and does not constitute, and is
not intended to constitute, a recommendation,
professional advice, an offer, solicitation or an invitation
by or on behalf of Manulife Investment Management or
its affiliates to any person to buy or sell any security or to
adopt any investment strategy, and shall not form the
basis of, nor may it accompany nor form part of, any right
or contract to buy or sell any security or to adopt any
investment strategy. Nothing in this material constitutes
investment, legal, accounting, tax or other advice, or a
representation that any investment or strategy is suitable
or appropriate to your individual circumstances, or
otherwise constitutes a personal recommendation to you.
Neither Manulife Investment Management nor its
affiliates provide legal or tax advice, and you are

encouraged to consult your own lawyer, accountant, or
other advisor before making any financial decision.
Prospective investors should take appropriate
professional advice before making any investment
decision. In all cases where historical performance is
presented, note that past performance does not
guarantee future results and you should not rely on it as
the basis for making an investment decision.

The distribution of the information contained in this
presentation may be restricted by law and persons who
access it are required to comply with any such
restrictions. The contents of this presentation are not
intended for distribution to, or use by, any person or
entity in any jurisdiction or country in which such
distribution or use would be contrary to any applicable
laws or regulations. By accepting this material, you
confirm that you are aware of the laws in your own
jurisdiction relating to the provision and sale of the funds,
portfolios or other investments discussed in this
presentation and you warrant and represent that you will
not pass on or use the information contained in this
presentation in a manner that could constitute a breach
of such laws by any Manulife entity or any other person.

Australia: Manulife Investment Management (Hong
Kong) Limited (Manulife IM (HK)) and Manulife
Investment Management Timberland and Agriculture Inc.
(MIMTA) are exempt from the requirement to hold an
Australian financial services license under the
Corporations Act 2001 (Cth) in respect to the financial
services provided to wholesale clients in Australia.
Manulife IM (HK) and MIMTA accordingly do not hold an
Australian financial services license. Manulife IM (HK) is
regulated by the Securities and Futures Commission of
Hong Kong ("SFC") under Hong Kong laws, and MIMTA
is regulated by the Securities and Exchange Commission
of the United States of America under United States of
America laws, both of which differ from Australian laws.
This document is directed at wholesale investors only.

Chinese Mainland: This material is prepared solely for
informational purposes and does not constitute an offer
to sell or the solicitation of an offer to buy any securities
in Chinese Mainland to any person to whom it is unlawful
to make the offer or solicitation in Chinese Mainland. The
securities may not be offered, sold or delivered, or
offered or sold or delivered to any person for reoffering or
resale or redelivery, in any such case directly or
indirectly, in Chinese Mainland in contravention of any
applicable laws.

The issuer does not represent that this material may be
lawfully distributed, or that any securities may be lawfully
offered, in compliance with any applicable registration or
other requirements in Chinese Mainland, or pursuant to
an exemption available thereunder, or assume any
responsibility for facilitating any such distribution or
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offering. In particular, no action has been taken by the
issuer which would permit a public offering of any
securities or distribution of this material in Chinese
Mainland. Accordingly, the securities are not being
offered or sold within Chinese Mainland by means of this
material or any other document. Neither this material nor
any advertisement or other offering material may be
distributed or published in Chinese Mainland, except
under circumstances that will result in compliance with
any applicable laws and regulations.

Further, neither this material nor any funds/strategies
mentioned in this material (if any) has been submitted to
or approved by the China Securities Regulatory
Commission or other relevant Chinese government
authorities (which, for the purposes of this paragraph,
does not include the authorities in Hong Kong SAR,
Macau SAR or Taiwan Region), unless otherwise
expressly indicated. Securities denominated in foreign
exchange or with the underlying investments in the
offshore markets may only be offered or sold to investors
of Chinese Mainland that are authorized and qualified to
buy and sell such securities. Prospective investors
resident in Chinese Mainland are responsible for
obtaining all relevant and necessary approvals from the
Chinese government authorities, including but not limited
to the State Administration of Foreign Exchange (if
needed), before investing.

Hong Kong: This material is provided to Professional
Investors, as defined in the Hong Kong Securities and
Futures Ordinance and the Securities and Futures
(Professional Investor) Rules, in Hong Kong only. It is not
intended for and should not be distributed to, or relied
upon, by members of the public or retail investors.

Malaysia: This material was prepared solely for
informational purposes and is not an offer or solicitation
by anyone in any jurisdictions or to any person to whom it
is unlawful to make such an offer or solicitation.

Singapore: This material is intended for Accredited
Investors and Institutional Investors as defined in the
Securities and Futures Act.

South Korea: This material is intended for Qualified
Professional Investors under the Financial Investment
Services and Capital Market Act ("FSCMA"). Manulife
Investment Management does not make any
representation with respect to the eligibility of any
recipient of these materials to acquire any interest in any
security under the laws of Korea, including, without
limitation, the Foreign Exchange Transaction Act and
Regulations thereunder. An interest may not be offered,
sold or delivered directly or indirectly, or offered, sold or
delivered to any person for re-offering or resale, directly
or indirectly, in Korea or to any resident of Korea, except
in compliance with the FSCMA and any other applicable

laws and regulations. The term “resident of Korea”
means any natural person having his place of domicile or
residence in Korea, or any corporation or other entity
organized under the laws of Korea or having its main
office in Korea.

Switzerland: This material may be made available in
Switzerland solely to Qualified Investors (as defined in
Article 10(3) and (3ter) of the Swiss Collective
Investment Schemes Act ("CISA") and its implementing
ordinance), at the exclusion of Excluded Qualified
Investors. The information provided in this material is for
information purpose only and does not constitute an
offer, a solicitation or a recommendation to contract a
financial instrument or a financial service. This document
does not constitute implicit or explicit investment advice.
The information provided herein is general in nature and
does not constitute an advertisement of financial
products in Switzerland.

United Kingdom: This communication is directed only at
investment professionals and any investment or
investment activity to which it relates is available only to
such persons. Manulife Investment Management
(Europe) Ltd. is authorized and regulated by the
Financial Conduct Authority.

European Economic Area: The data and information
presented is directed solely at persons who are
Professional Investors in accordance with the Markets in
Financial Instruments Directive (2004/39/EC) as
transposed into the relevant jurisdiction. Further, the
information and data presented does not constitute, and
is not intended to constitute, "marketing" as defined in
the Alternative Investment Fund Managers Directive.
Manulife Investment Management (Ireland) Ltd. is
authorized and regulated by the Central Bank of Ireland.

United States: Manulife Investment Management (US)
LLC (Manulife IM US) and Manulife Investment
Management (North America) Limited (Manulife IM NA)
are indirect wholly owned subsidiaries of Manulife. John
Hancock Investment Management LLC and Manulife
Investment Management (US) LLC are affiliated SEC-
registered investment advisors using the brand name
John Hancock Investment Management. This material is
not intended to be, nor shall it be interpreted or construed
as, a recommendation or providing advice, impartial or
otherwise.



