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-oreword

Welcome to Part 1 of KPMG’s 15th annual Global Semiconductor
Industry Outlook, focusing on financial and operational
opportunities, especially in the areas of R&D efficiency

and tariff mitigation.

Semiconductors continue to stand as the most powerful invention of the modern
age. The core building block of today’s high-tech and hyper-connected world,
nearly every aspect of business and society depends on a healthy semiconductor
ecosystem.

This report is the first in a series of three examining what the future holds for

this vital industry. Part 1 focuses on financial and operational expectations and
opportunities and the trends driving them. It also provides a confidence index
reflecting semiconductor industry leaders’ expectations about revenue, profitability,
workforce growth, and spending.

Together with the other reports, this marks the 15th annual edition of KPMG's
Global Semiconductor Industry Outlook. In it, we share key findings from a survey
of semiconductor industry executives who represent the world's semiconductor
companies and suppliers. Each year, our analysis helps semiconductor CEOs, COOs,
CFOs, and other leaders understand key industry challenges and opportunities and
fine-tune their strategies and operations accordingly.

As the semiconductor industry continues to drive technological advancements that
transform how people live, businesses run, and economies grow, we hope this
series of reports helps you prime your business for success.

The research in the report is drawn from a web-based survey of 195 senior
executives from global semiconductor companies, conducted in the fourth quarter of
2019 by KPMG and the Global Semiconductor Alliance. Respondent demographics
were as follows (percentages may not equal 100 percent due to rounding).

Company location: U.S.: 45%, ASPAC: 33%, EMEA: 16%, Rest of world: 7%
Company revenue: $1B or more: 32%, Less than $1B: 68%

Respondent title: C-level: 47%, VP: 19%, Director or other: 33%

Company type: Private: 46%, Public: 43%, Venture-funded startup: 11%

Industry segment:

— Fabless semiconductor company: 37%

— Fab semiconductor company: 17%

— Industry supplier or vendor: 17%

— Service, systems, or solutions provider: 15%
— Other: 15%
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spending is not

very efficiently

aligned with the

market, representing a
billion-dollar opportunity

67"

semiconductor

companies plan

to pass some
or all of tariff cost onto
customers

%

of semiconductor
companies plan to

change operations or supply
chain due to tariffs

Semiconductor Industry
Confidence Index score
for the upcoming year;
showing healthy optimism
by industry leaders
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Key takeaways

— Most view 2019 as a blip
in long-term industry
performance. Expect
growth in 2020, driven
by the correction of the
memory market.

— To capitalize on the
recovery, strategically
invest in equipment,
technology, and talent,
aligned to the highest
growth opportunities.

2 | KPMG Global Semiconductor
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Semiconaucior leaders are i
OpIMIStic despite a down year

Despite a down year in terms of revenue in 2019 and the ever-present specter of
new tariffs, semiconductor leaders have a positive outlook for their companies’ 2020
performance. This year's Semiconductor Industry Confidence Index score—based
on respondents’ one-year outlooks for their companies’ annual change in revenue,
operating profitability, workforce size, capital spending, and R&D spending—is a
healthy 59.

The overall industry optimism isn’t due to rose-colored glasses but rather recognition
that the memory sector’s 2019 underperformance—driven by down prices—was
the primary factor depressing the rest of the industry in 2019. Absent memory, total
semiconductor market performance would have been relatively flat.

KPMG's survey indicates that bigger companies with $1 billion or more in revenue
that are tied to the hard-hit memory sector accept that the low mark has passed.
Seeing signs of memory oversupply absorption, they are confident the sector will
bounce back in 2020 and they even see growth ahead, though not as dramatic
growth as smaller rivals. These traditional global semiconductor businesses are more
diversified across slower growth sectors, and also more exposed to headwinds of
the global economy—all factors that may mute their expectations for the coming
year.

What is your outlook for your company’s revenue growth over the next
year compared to the current year?

32%

Increase by more than 20%
Increase by 11% to 20%
Increase by 6% to 10%
Increase by 1% to 5%

No change 7%

Total decrease 5°/o

Source: KPMG Global Semiconductor Industry Survey findings, 2020

Percentages may not equal 100% due to rounding



Meanwhile, smaller companies with revenue under $100 million were never

really threatened in 2019. Typically scaling their technologies across smaller share
applications, their outlook isn't as affected by the industry-wide revenue slowdown.
Indeed, smaller companies are especially confident in their outlook. These newer
market entrants are typically more aligned to innovative chip applications such as
Internet of Things (loT), artificial intelligence (Al), 5G, and higher growth sectors such
as automotive and communications.

For both big and small chipmakers, the 2020 revenue growth outlook is particularly
healthy. With the recovery in full swing and prices ticking back up, nearly nine in ten
(89 percent) semiconductor executives expect their companies’ revenue to grow
next year. And the degree of expected revenue growth is also significant. Among all
companies, 74 percent of respondents expect their companies’ annual revenue to
increase by 6 percent or more. Among smaller companies in high-growth mode,

58 percent of respondents predict more than 20 percent revenue growth in 2020.

With the surplus of memory correcting itself and demand expected to creep back up,
semiconductor businesses feel increasingly certain of an industry-wide comeback
and are ready to capitalize. Most are planning to invest in equipment, software, and
the workforce to help drive revenue growth in 2020. Nearly 6 out of 10 (59 percent)
of chipmakers plan to increase capital spending and about three-quarters (73 percent)
expect the size of their workforce to increase. And, with price erosion no longer a
major concern, annual operating profitability expectations are also largely positive.

“While demand for memory drove a historic 2018, oversupply
caused the bottom to fall out in 2019. But this is a mature
industry with applications in virtually every piece of the
connected global economy. It is already rebuilding on a strong
foundation. With uncertainty waning, chipmakers and suppliers
are preparing to get back to growth mode.”

—Lincoln Clark, Partner in Charge,
Global Semiconductor practice,
KPMG LLP (U.S.)

) 2020 KPMC P, a Delaware limited liability partnership and the U.S. member firm of the KPMG network of independen
nember firms affiliated with KPMG International Cooperative (“KPMG International”), a Swiss entity. All rights reserved.

Semiconductor Industry
Confidence Index

o9

The KPMG Semiconductor
Industry Confidence Index
measures semiconductor
executives’ confidence in the
industry. We calculate the
confidence score from survey
respondents’ single-year
outlooks for their companies’
annual change in revenue,
operating profitability,
workforce size, capital
spending, and R&D spending.

Index by company revenue

b4

Less than $100M

00

$100M to $999M

ol

$1B or more
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In the rapidly evolving semiconductor industry, access to the
latest materials, technologies, chip designs, and manufacturing
processes has long been the basis of competition. But in
today's hyper-connected world, R&D is a bigger priority than
ever before—and a bigger expense.

For one, chipmakers are faced with supporting applications
and end markets that are becoming increasingly complex.
Second, tech platform companies are now designing their
own chips in-house, challenging traditional semiconductor
businesses to diversify their products and services. Third, the
incremental costs of executing innovation—including hiring
and retaining talent and developing specialized software—are
rising, requiring higher levels of R&D investment to achieve
the same goals and forcing chipmakers to make bigger bets on
fewer designs.

Given the market forces at play, it's little wonder global
spending on R&D is huge, reaching a record $64 billion in 2018
and continuing its upward growth in 2019." KPMG's survey
also found that R&D is an area where semiconductor leaders
expect to make big investments in 2020. Nearly three-quarters
(73 percent) of respondents say their companies plan to bump
up R&D spending in the next fiscal year, with 27 percent
expecting it will increase by more than 10 percent.

What is your expectation for the
change in semiconductor R&D
spending by your company for the
next fiscal year over your current
year?

Increase by 1% to 5%
No change

Total decrease

Increase by more than 20%
Increase by 11% to 20%

Increase by 6% to 10%

But is increased R&D spending generating expected returns?
Maybe not for everyone. R&D efficiency still has much room
to improve. According our survey, nine percent of R&D
spending is not efficiently aligned with market opportunities.
Another 32 percent is also potentially suspect—tied to
questionable products and programs that may never make it
to market. This marks a step back in R&D efficiency since our
2018 survey.

Of course, a certain amount of R&D waste is expected and
even acceptable. Like all creative endeavors, there is always
some level of risk associated with innovation. Not every idea
will receive adequate funding. Not every innovation will make
it into the product portfolio. And not every new product will
live up to its market potential. Every semiconductor company,
no matter how sophisticated at R&D, will experience some
failures.

Still, R&D misfires can't outweigh the successes. As
expenditures add up, the risk of wasted R&D dollars will only
grow larger, easily running into the billions if not tens of billions
of dollars. Chipmakers need to spend more efficiently on R&D.
They also need to make R&D processes more effective. This
is a billion-dollar opportunity.

7%

Source: KPMG Global Semiconductor Industry Survey findings, 2020

Percentages may not equal 100% due to rounding.

1 Semiconductor R&D Spending Will Step Up After Slowing (IC Insights, Jan. 31, 2019)
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How efficiently is your R&D spending aligned with your market
opportunities?

Not efficiently

Somewhat
efficiently

Efficiently/
Very efficiently

Source: KPMG Global Semiconductor Industry Survey findings, 2020

Percentages may not equal 100% due to rounding.

Agile portfolio management?® can be a game-changer for semiconductor businesses
looking to improve the R&D process, raise the return on innovation, and take some
of the risk out of R&D. In a fast-moving industry facing market disruption and fierce
competition, traditional approaches to prioritizing and funding business initiatives,
such as annual planning and budgeting for R&D, won't be effective. Chipmakers
need agile processes to spot the highest potential products among active and
proposed projects and allocate resources to them.

Applying agile principles to portfolio management enables chipmakers to quickly
reevaluate and reprioritize projects based on changing market conditions and
customer demands. They're then able to increase speed to market and capitalize on
emerging opportunities. Agile portfolio management also improves visibility into the
innovation pipeline, helping chipmakers know when to cut hopeless projects and
reallocate resources to the next highest value projects.

As semiconductor R&D costs rise, leveraging data and analytics (D&A)* in R&D
processes will also help chipmakers optimize R&D, improve return on investment
(RQI), and bring more profitable products to market faster. D&A capabilities are a
fundamental piece of agile portfolio management, helping disparate product design
teams unlock and share insights hidden in mounds of data, thereby improving
productivity and shortening the overall design lifecycle.

2 How agile portfolio management can align performance with strategy—and transform your business (KPMG LLP, 2019)
3 The right to win in semiconductors (KPMG LLP, 2016)
4 Evolving the D&A of semiconductor R&D (KPMG LLP, 2017)

© 2020 KPMG LLP, a Delaware limited liability ¢
member firms affiliated with KPMG Internati

“Making R&D more efficient
will set semiconductor
businesses apart. But be
careful not to stifle all risk
taking. Achieving perfect
alignment would more than
likely signal that leadership
is overly focused on meeting
known market needs—that
they aren’t thinking broadly
enough about new prospects
that would position the
company for long-term
growth.”

—Scott Jones, Principal,
Global Semiconductor
practice, KPMG LLP (U.S.)

Key takeaways

— As R&D investment
increases, the risk of
wasted R&D dollars will
only grow larger, easily
running into the billions
of dollars.

— Make effective use
of the R&D budget
by embracing agile
portfolio management,
which helps align
new innovations with
emerging market needs
and allocate resources
to the highest potential
opportunities.
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SIS In globdl trade present opportunities

The current “me-first” trade environment presents significant
challenges for the global semiconductor industry, and global
tariffs and increased protectionism will likely continue to
present headwinds against achieving expected revenue gains
in 2020. Managing abrupt new trade costs is now a top-of-
mind concern for business leaders.®

U.S. tariffs are the nexus of the global trade issue. Since
2018, the U.S. has implemented multiple rounds of tariffs on
billions of dollars of imported products to correct perceived
unfair trade practices, prevent theft of intellectual property,
and protect U.S. industries and national security. The tariffs
apply to numerous industrial materials and goods prevalent
in semiconductor chips and end products like electronics and
automobiles, increasing duty rates anywhere from 7.5 to 50
percent, depending on the category.®

Global tariff disruption increases cost pressures

The bulk of the U.S. tariffs target imports of Chinese origin,
resulting in retaliatory tariffs by China on U.S. exports and
further complicating the semiconductor industry's trading
relationship with China. Tariffs on imported and exported
components are directly impacting the cost of chip
manufacturing. According to the KPMG survey, two-thirds (67
percent) of semiconductor companies will pass on some or all
of the costs of tariffs onto customers.

Larger chipmakers with more than $1 billion in revenue are
more likely to pass through the costs of tariffs. With greater
overall volume and more global supply chain operations, larger

What do you expect the Pass on full cost
primary financial impact

will be of the ongoing

international tariff activities

on your organization?

Pass on some cost

5 Global trade: The evolving world order (KPMG International, 2019)
6 Trump Administration Tariff Actions (Sections 201, 232, and 301): Frequently Asked Questions
(Congressional Research Service, Feb. 22, 2019)
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companies typically have substantial tariff liability. They are also
more likely to be public and subject to shareholder pressures
to deliver healthy quarterly returns, making it more essential
for them to quickly recoup the costs of tariffs. In addition, large
chipmakers' market share, design wins, and strong customer
relationships earn them pricing power, reducing the risks
associated with price increases to their customers.

Meanwhile, smaller companies with revenue under $100 million
seem more hesitant to pass on tariff costs to customers. Moving
fewer products through fewer suppliers, these companies may
currently source in countries not impacted by tariffs today and
therefore may not be suffering many extra costs. In addition,
many often aren't fully established and must compete with
bigger players on the basis of price. As such, they may view
raising prices as the last option.

Supply chain implications

Tariffs are not just a financial issue. They are also introducing
significant complexity to numerous processes throughout the
supply chain, from inventory planning to logistics to customs
clearance and compliance. To mitigate risk, 58 percent of
semiconductor companies are considering some kind of
operational response. The top actions will be sourcing new
vendors from new geographies not impacted by tariffs and
establishing incremental manufacturing and assembly locations
away from sourcing locations subject to tariffs.

Will not pass
on any cost

Source: KPMG Global Semiconductor Industry Survey findings, 2020
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Large chipmakers seem more likely to make significant
operational changes. With a global presence and facilities

all over the world, they can mitigate tariff impacts without
abandoning current operations. Rather, they can recalibrate the
import balance from already available sourcing options. Moving
manufacturing operations out of China and other impacted
areas is more difficult and more expensive for smaller
companies without an established global supply chain. They
are less likely to pursue operational change in response to tariff
activity.

Other tariff mitigation strategies

One thing appears certain—tariff risk is here to stay. While
broader trade talks continue, trade resolutions don’t appear
complete and chipmakers must act quickly to adapt to this
changing landscape.

The benefits of implementing tariff mitigation measures can
be significant. According to a KPMG survey of more than 100
trade and operations executives across industries, companies
that implemented a strategic tariff mitigation plan saved an
average of b9 percent on tariffs into the U.S.,” and a re-
optimized supply chain can have other cost and operational
benefits beyond tariff mitigation.

Country of origin adjustment

One way semiconductor companies can reduce tariff costs
without wholesale disruption of the business is to strategically
relocate operations in piecemeal fashion. Many semiconductor
companies consider Taiwan, Vietnam, Malaysia, the Philippines,
and other lower-cost Asian manufacturing locations as
alternatives to China, while acknowledging that none can
match China in terms of capacity and sophistication of

What do you

expect the primary
operational impact
will be of the ongoing
international tariff
activities on your
organization?

Product origin location(s) will be moved

There will not be any impact

New vendors will be sourced
from new geographies

New, incremental manufacturing/assembly
location(s) will be located in new geographies

Existing manufacturing/assembly
location(s) will be moved

Design location(s) will be moved

manufacturing. Others are adopting dual and multi-origin
strategies, which offer the flexibility to deliver into various
markets from differing locations, depending on current tariff,
free trade, and geographical factors.

However, in many cases, it may be possible to move certain
steps of the manufacturing process out of China to lower-
cost manufacturing locations and still result in a non-China
origin product. Likewise, re-sourcing a key component or
components from a non-China country while retaining final
assembly or testing operations in China may also be sufficient
to result in a non-China origin product in some cases. Product
origin for imports in the U.S. is determined on a case-by-case
basis according to a detailed review of relevant facts and
circumstances, and tariff mitigation strategies involving the
partial adjustment of product sourcing or manufacture should
be carefully vetted prior to making significant investment.

Product exclusions

Another way semiconductor companies can reduce their tariff
liability is to request exclusions from tariffs. Exclusions may
be granted on three primary bases: (1) the tariffs will cause

a severe financial harm to the importer or other downstream
U.S. interests, (2) the product is not available outside of China
in sufficient capacity or quality, or (3) the product is not relevant
to China’s “Made in China 2025" industrial initiative. The tariff
exclusion process is complex—exclusions must be requested
on a product-by-product basis and authorities demand a
detailed demonstration of harm-but once an exclusion is
granted, the potential benefits can be significant. Importantly,
importers granted an exclusion may use the exclusion both on
prospective imports and as a basis to reclaim duties that have
already been paid since the date the tariff took effect.

18%
17%

9%
8%
7%
42%

Source: KPMG Global Semiconductor Industry Survey findings, 2020

Percentages may not equal 100% due to rounding

7 How are tariffs impacting organizations? (KPMG LLP, 2019)
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“The current global trade
environment represents

a potential reservoir of
savings that can be tapped
by revisiting tariff mitigation
strategies and optimizing
the global supply chain.”

—Chris Gentle, Partner,
Global Semiconductor
practice, KPMG LLP (U.S.)

8 | KPMG Global Semiconductor
Industry Outlook

SNITS In glonal frace present OpPOTNUNILBS coninces

Value reduction programs

Third, because most tariffs are assessed on an ad valorem basis, importers may also
consider options to reduce the value of imported products, thereby reducing the
overall tariff liability. Examining existing product pricing and payment structures is
recommended, and in some cases, expanded use of established programs such as
the First Sale for Export program-which allows an importer to declare the “first sale”
price of an imported article as the customs’ value—may present significant savings.

Duty drawback

Finally, for any products destroyed in the U.S., used in U.S. manufacturing
operations, or re-exported abroad after import into the U.S., the Duty Drawback
program may allow for recovery of up to 99 percent of duties paid on qualifying
items. Due to recent regulatory changes, the Drawback program is easier than
ever to use. In today’s tariff climate, many importers not previously concerned with
tariff management are surprised to find they have significant savings opportunities
available to them.

A note on export controls

In addition to the tariffs, U.S. authorities continue to take steps that further restrict
U.S. chipmakers (and other companies) from doing business with China. Recently
implemented policies range from sanctioning business dealings with specific
Chinese tech firms (i.e., Huawei and ZTE®), increasing government scrutiny of visa
applications and licensing authorizations necessary to employ foreign talent, and
taking steps to expand the scope of U.S. jurisdiction over foreign products made with
U.S. origin technology. These actions are impacting the semiconductor industry’s
ability to effectively do business not only in China but in the global marketplace. In
the face of these challenges, semiconductor companies must truly understand their
supply chain and sourcing strategies as they exist today—as well as opportunities for
tomorrow—to be able to quickly maneuver and respond to the ever-changing global
trade environment.

8 Huawei and ZTE Hit Hard as U.S. Moves Against Chinese Tech Firms (New York Times, April 2018)
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With countries growing more concerned about protecting their industries, the trend
toward eliminating tariffs has reversed. As tariff disputes escalate, companies can get
caught in the middle, which increases costs. Here are some strategies for managing
the impact.

Strategies for the near term Strategies for the long term

— Some leading companies are embracing southbound Businesses can prepare for the new strategic and
moves from China or even on-shoring options. Others operational challenges they may face in the years and
are adopting dual and multi-origin strategies, which decades ahead by:
offer the flexibility to deliver into various markets from
differing locations, depending on current tariff, free — Integrating enterprise risk assessment with day-to-day
trade, and geographical factors. operations so their strategic planning gives attention to

geopolitical forces and their possible impacts.
— More than 50 methods are available to mitigate or

recover new tariff costs. These involve, among others, — Using game boarding and scenario planning to evaluate
tariff exclusions and re-classifications, customs valuation the possible impact of these forces and determine their
planning, and duty deferral and drawback programs. best options now and as the future unfolds.

— By bringing together product designers and supply chain — Understanding the behaviors of customers, suppliers,
and global trade professionals, companies can ensure and competitors to help ensure that your cost structure
the products they make are designed to relieve tariffs in and supply chain remain better than market.

hort term. : , :
e — Ensuring the company’s approach to trade compliance

— KPMG's research indicates that companies actively and costs issues aligns with its policy on tax e
seeking to mitigate tariff impact can ease their tariff responsibility and social contribution to the countries it
burden by an average of 58 percent, depending on the operates in.

industry and the company’s appetite for refining its

: — Establishing strong governance for global trade
business processes.

management, including policies, minimum standards,
global business processes, standard documentation,
performance tracking, and reporting processes.

By investing in a flexible supply chain strategy and strong global trade management
infrastructure and by basing their strategies on robust scenario planning, companies
can sharpen their competitive advantage, no matter what the future holds.

KPMG Global Semiconductor | 9
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KPMG Global Semiconductor practice

Technology now touches virtually every aspect of our daily
lives. The semiconductor industry is poised to capitalize on
the digitized and connected world—if they make the right
bets to manage unexpected disruptions and capture emerging
opportunities. KPMG's Global Semiconductor practice is here
to help semiconductor companies navigate this new world and
come out ahead. Our international network of professionals
works with semiconductor clients of all sizes to look beyond
today's pressing business challenges and anticipate the
strategic choices that can best position them for both short-
and long-term success. For more information, please visit
kpmg.com/semiconductors.

KPMG Global Strategy Group

KPMG's Global Strategy Group works with private, public, and
not-for-profit organizations to develop and implement strategy
from “innovation to results,” helping clients achieve their goals
and objectives. KPMG's Global Strategy professionals develop
insights and ideas to address organizational challenges such

as growth, operating strategy, cost, deals, and transformation.
Learn more at kpmg.com/strategy.

KPMG Trade & Customs Services

KPMG's extensive Trade & Customs (T&C) experience and
network of over 400 professionals in 80 countries can help
companies identify cost-savings opportunities around the
world and manage compliance risks associated with supply
chains and global trade operations. KPMG T&C professionals
include former officials from customs and export authorities
around the world; industry professionals, customs brokers,
certified export and customs specialists; professionals with
advanced degrees in business, economics, and law; and
experienced trade technologists. Learn more at https://home.
kpma/xx/en/home/services/tax/global-indirect-tax/trade-and-
customs.html.

Global Semiconductor Alliance (GSA)

GSA is where leaders meet to establish efficient, profitable,
and sustainable semiconductor and high technology global
ecosystems encompassing semiconductors, software,
solutions, systems, and services. It is a leading industry
organization that provides a unique, neutral platform for
collaboration, where global executives interface and innovate
with peers, partners, and customers to accelerate industry
growth and maximize return on invested and intellectual
capital. GSA has an impressive global footprint representing
over 30 countries and nearly 300 corporate members
comprising top companies in the semiconductor industry. The
global membership ranges from the most exciting emerging
companies to industry stalwarts and technology leaders—
representing 75 percent of industry revenues. To learn more
about the GSA, please visit www.gsaglobal.org.

KPMG Supply Chain and Operations Services

Effective supply chain management can accelerate corporate
growth and profitability, increase operational efficiency, and
offer new and differentiated value to customers. KPMG's
Supply Chain and Operations Services assist companies with

a full range of process, technology, and people change levers
essential to building durable competitive advantage. Our
experienced advisers understand the complexities of designing
and managing supply chains, and our strategic business
approach helps create and sustain bottom-line value across the
extended supply chain—from suppliers to customers. Learn
more at https://advisory.kpmg.us/services/operations/supply-
chain-operations.html.

Some or all of the services described herein may not be permissible for KPMG

audit clients and their affiliates or related entities.

The information contained herein is of a general nature and is not intended to address the circumstances of any particular individual

kpmg.com/socialmedia
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or entity. Although we endeavor to provide accurate and timely information, there can be no guarantee that such information is
accurate as of the date it is received or that it will continue to be accurate in the future. No one should act upon such information

without appropriate professional advice after a thorough examination of the particular situation.
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