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Build strategy and manage
risk through the lens of
geopolitics and
macroeconomics.

Understand the forces shaping the future of your organization
Assess their economic impact
Separate noise from signal

Find better options

ONYX

STRATEGIC INSIGHTS

A unique global network

We are a division of Expeditors, one of the world’s foremost supply chain
companies. Our core team of global, regional and industry experts is
complemented by our extended network of logistics and supply chain
practitioners on the ground in 350 locations in 100+ countries globally.

Quantifying impact is at the heart of our value

We believe that geopolitics and macroeconomics can shape any business.
But understanding them is only half the story: we combine qualitative
analysis and proprietary data to quantify impact on your business and
produce actionable insights.

We focus on what matters

We fully integrate macroeconomic and geopolitical analysis, unlike any
other consulting firm. Our approach is tailored to the issues, geographies
and industries you care about. We focus on getting to the so-what of
politics — so you don’t have to.



Executive summary

A renewed global focus
on reshoring

Geopolitical jostling
centers on a critical
technology

Policymaking to shore up
domestic industry

extends into the
digital sphere
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Macro headwinds to sector growth in 2023 with a rebound to start in Q4
Major economies catching up on domestic production incentives
—  Global players including Japan and the EU look to compete in with the US through sweeping industrial policy packages similar to
the US CHIPS and Science Act, Inflation Reduction Act, and Infrastructure Investment and Jobs Act.
—  US will continue to focus on implementing recent, landmark industrial policy. New export controls are likely but limited.

Chip industry cycle bottoms in 2023, recovery in Q4; falling consumer demand to lead to contraction

US export controls will come into full effect in 2023; further rounds likely to be less aggressive

China’s response to US policy to be constrained, as growing advanced chip production will be costly, protracted

Other players seek to make inroads: major suppliers looking to gain share as companies re-evaluate geo footprint
Policies are already shifting supply chains for advanced chips, but most chip suppliers and consumers won't be impacted

Protecting domestic digital economies is a priority; data-driven compliance costs will increase
Privacy remains top of mind for US regulators and patchwork regulation will get worse before it gets better
Policy playing catch up with Al as regulators seek to address societal impact of emerging tech
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SECTION |
Global trends

A renewed global focus on
domestic industry




Macro headwinds to sector growth in 2023
Rebound to start in Q4

SHIFTING CONSUMER PATTERNS

Consumers are now shifting back to a more

High-tech industry growth traditional balance of goods and services. In the US,
Growth, % yoy, real sales this transition is about 60% complete.
18 Forecast ASi.a-PaCifiC INFLATION TAKING A TOLL
16 China . Real disposable income is contracting in Western
14 Eur_Opean Union Europe; will increase only 1.7% in the US; and will
Ll Sz grow in China, but from a low base in 2022.
12 — World
10
3 INTEREST RATES WEIGH ON CAPEX
6 Growth in business capital expenditures will slow in
2023, reducing demand growth for high-end
4 industrial machinery and instruments.
2
0 N — RECOVERY AHEAD
-2 Tech spending remains supported by long-term
-4 drivers and will rebound with the broader economy
2019 2020 2021 2022 2023F 2024F in late 2023 to early 2024.

Source: Oxford Economics, Onyx
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Major economies catching up on domestic production incentives

US focus to remain on implementing recent, landmark industrial policy

SEMICONDUCTOR INDUSTRY SUBSIDIES*

US-China decoupling has BILLIONS OF US S

... with new packages being
actively considered globally

spurred industrial policy

. 56
initiatives...

W Confirmed

46 O Under Consideration

= The EU and China are
considering new industrial
policies to support the
semiconductor industry

= Industrial policy aims to
reduce reliance on
globalized supply chains
and regain domestic
market share in key
sectors

=  Global players (EU and Japan)
will seek to pass their own
large industrial policy
packages to compete with
recent US packages (IRA,
Infrastructure Investment &
Jobs Act)

=  Major packages were
passed recently, with
2023 shaping up to be a
major implementation
year

. -

UNITED STATES CHINA EUROPEAN INDIA JAPAN
UNION

* Taiwan and South Korea — key players in the semiconductor industry- have also implemented industrial policy that seeks to attract new investment over the next decade through tax credits or
partnerships; all of the countries listed here offer such investment incentives in addition to direct government subsidies

Source: The White House, SIA, European Commission, The Hindu Business Line, Wilson Center, Onyx
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Industrial policy isn’t the only tool

New export controls are likely, but will be limited
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SECTION 2
Semiconductors

Geopolitical jostling centers on a
critical technology




Chip industry cycle bottoms in 2023, recovery in Q4

Falling consumer demand to lead to contraction

REVENUE GROWTH FOR CHIP END-USERS* SHARE OF GLOBAL CHIP DEMAND BY INDUSTRY, 20232
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KEY POINTS

Sales growth in end-use markets slows to 1.3% y/y, about the same pace as the global economy

Our base case view sees weak growth for chips in 2023 as Western consumers continue to rotate away from consumer durables to services and the Chinese
economy underperforms compared to consensus

2024 and beyond see countries seeking to increase their market share throughout the semiconductor production process for both economic and national security
reasons

Source: Oxford Economics; Bloomberg; Gartner; Onyx 0
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US export controls will come into full effect in 2023

Further rounds likely to be less aggressive

EXISTING CONTROLS HAVE
ACHIEVED US GOALS

= Existing export controls seem to
have set Chinese advanced chip
development back at least a
decade for now

Source: Onyx
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SOUTH KOREAN WAIVER EXPIRES
IN OCTOBER 2023

US export controls issued in
October 2022 granted a one-
year waiver to South Korean
manufacturers operating in

China; that waiver will expire
and further stifle China’s access
to advanced chips

FURTHER, LESS AGGRESSIVE
ROUNDS ARE EXPECTED

Further export controls on
China focused on
semiconductors may not be as
wide-reaching due to private
sector pushback and lack of US
diplomatic capital to persuade
allies who have thus far joined
US efforts (Japan, the
Netherlands)



Source: Onyx analysis

FOREIGN DIVESTMENT

US and European firms leaving China slow
domestic development of the most advanced
chips, but the long-term impact could be
increased R&D and innovation capabilities in
China for advanced semiconductor technologies

Becoming more self-reliant in the long run would
require significant additional industry policy
investments beyond existing “full throttle”
efforts; and overcoming major hurdles that China
has thus far been unable to resolve

STRUCTURAL HURDLES

© Onyx Strategic Insights. Reproduction by written authorization only.

SCALED PRODUCTION OF
ADVANCED CHIPS IN CHINA
WOULD TAKE 10 YEARS...

...DEPENDING ON LONG-STANDING

SYSTEMIC ROADBLOCKS

China’s response to US policy to be constrained

Growing advanced chip production will be costly, protracted

LABOR SHORTAGES

China faces a labor shortage of highly-skilled
semiconductor workers and has previously
sourced workers from Taiwan to fill the gap;
increasing cross-Strait tensions and US
restrictions with wide-reaching impact will stifle
the flow of workers from Taiwan to China

The US-China tech war remains a bipartisan
issue; the US will provide steady support for
domestic industry, maintain export controls, and
increase compliance pressure on allies

US PRESSURE



Other players seek to gain market share

Major suppliers looking to gain share as companies re-evaluate geo footprint

TAIWAN

= Taiwan, the global leader in the industry, is
simultaneously looking to maintain

domestic dominance while taking
JAPAN AND SOUTH KOREA advantage of other countries’ subsidy
* South Korea and Japan see an opportunity programs to expand opportunities for
to take advantage of supply chain changes Taiwanese chip companies abroad by
to gain market share by expanding existing opening new fabs

capacities as companies move out of China
and consider shifting production outside of

Taiwan as a hedge against increased cross- THE EUROPEAN UNION

Strait tensions

= The EU is motivated by the same national
security concerns regarding capacity that
drove US policy on this issue and is looking
to open new fabs within the bloc

Source: Onyx analysis
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Policies are already shifting supply chains for advanced chips

But most chip suppliers and consumers won’t be impacted

WAFER FABRICATION CAPACITY BY COUNTRY AND NODE SIZE, 2019

B China ®BUS mTaiwan South Korea M Japan ™ Europe Other )
= The most advanced chips (under 10

nm) are impacted by export controls

Memory 14 5 11 m 4 directed a'F Chir.1a, but most are
produced in Taiwan and South Korea

N
S/ everyday items like cars and loT
devices are not impacted by export
Logic 28-45 nm 19 6 47 6 5 ' 4 13 controls

= But still likely to face pressure from
) diversification given:
Logic > 45 nm 23 ? = 10 13 6 / _\— — Pressure to reshore to new fabs
that ensure sufficient domestic
capacity for national security

DAO L7 19 : 27 e / — Need to hedge against geopolitical
tensions impacting chip supplies
Total 16 13 20 19 17 8 7
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Source: Semiconductor Industry Association, BCG, Onyx e
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SECTION 3
Digital Regulation

Policymaking to shore up domestic

industry extends into the digital
sphere
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Protecting domestic digital economies is a priority

Data-driven compliance costs will increase

EUROPEAN UNION

» The EU seeks to foster the growth of
European firms and benefit European
players and cloud providers

= The Digital Markets Act (DMA) is set to be
implemented in 2023

— The DMA regulates the activity of
a few very large platforms

— It restricts platforms from
prioritizing their own products or
incentivizing customers to use the
platform’s products over other
parties’ goods and services

Source: IAPP, HelpNet Security, Portulans Institute, Statista, RBI, Onyx
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$7.8 Billion

Cost of GDPR compliance for
Fortune 500 firms annually

91%

Percentage of firms that had to
hire in-house or external teams
for GDPR compliance

9/10

Number of top-ranked countries

for digital readiness and
adoption that are in Europe or
North America

INDIA

= Working to develop its own approach to
privacy and data

= Has considered strict data localization
requirements in the last several years
and will consider them again under a
national privacy law

= Eventual policy may likely follow
consensus found across global privacy
laws while also including a strong focus
on law enforcement access to data and
localization of government data

= However, there is a “wild card”
possibility as India could pursue a closed
approach to technology regulation

755 Million

Second-most social media users
globally

33%

Revenue Growth in eServices in
2022

2.5x

Growth in India’s digital economy
compared to overall economic
growth in 2019




Privacy remains top of mind for US regulators

Patchwork regulation will get worse before it gets better

STATE PATCHWORK

34 States have introduced 72 privacy bills since
20181; 5 states have comprehensive privacy laws
on the books

Sources: Information Technology & Innovation Foundation, ITIF
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STEEP OPERATING COSTS

Estimates vary widely, but the highest economy-
wide forecast suggests GDPR-style regulations in
the United States would cost the US $200 billion
per year; firm impacts depend on the type of
business and reliance on data

FEDERAL INACTION

Lawmakers will continue to propose variations on
privacy legislation, but the passage of a
comprehensive federal privacy law in the US in
2023 is unlikely

CONVERGENCE TO GDPR

EU laws serve as the current global standard; US
federal policy is unlikely to supplant GDPR as a
global standards-setter and is unlikely to be as
comprehensive as GDPR



Policy playing catch up with Al

Regulators seek to address societal impact of emerging tech

COMMERCIAL EXUBERANCE OUTPACES
REGULATIONS

GLOBAL EFFORTS TO REGULATE Al CORPORATE ACCOUNTABILITY

SYSTEMS
= For companies this means that they

may be held responsible for how Al
systems used in their businesses may
impact customers, including cases
where an Al system is trained on
biased or bad datasets or is used in a
manner that results in harm

= Private capital will flow into Al and
business applications will grow
exponentially, particularly through
incorporation of new tools like Chat
GPT that use large language models

= 2023 will see regulatory efforts like the
draft EU Al Act to mitigate the human
biases integrated into Al systems and
prevent societal harm in countries
including the United States, India,
South Korea, Brazil, Australia, and

Singapore

Similar to the development of privacy
policies, US states are also proposing Al
regulations at the state level that could
cause patchwork compliance issues

© Onyx Strategic Insights. Reproduction by written authorization only.

Regulators may seek to address risks of
Al that are covered by existing legal
protections, such as anti-discrimination
laws, in ways that make compliance
difficult and create legal uncertainty

Regulations will be slow to keep pace
with the rate of change, raising the risk
of policy whiplash
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Disclaimer

Onyx Strategic Insights ("Onyx", "Onyx SI", "We", "Our", or "Us") is a division of Expeditors International of Washington, Inc. ("Expeditors").

The information in this website, article, event invitation or other written form, or shared during or provided in materials as part of an event or other forum
(“Content”) is for informational purposes only. The views, opinions, analyses, estimates, predictions and/or strategies (“Views”) expressed in the Content are those
of the respective Onyx authors and/or speakers who publish and/or present the Content, and may differ from those of other Onyx employees and/or Expeditors
and its officers, directors, and employees. The Content is as of a certain date and is often based on current market and/or geopolitical conditions and is subject to
change without notice.

We do not guarantee the accuracy, completeness, timeliness, or availability of the Content. In preparing this Content, we have relied upon and assumed, without
independent verification, the accuracy and completeness of all information that was acquired from public sources. Any mention of third-party trademarks, brand
names, products and services is for referential purposes only and is not meant to imply any sponsorship, endorsement, or affiliation unless otherwise noted.
Copying, re-publishing, or distributing this Content is strictly prohibited without prior written consent from an authorized representative of Onyx.

The Content does not represent an offer or commitment by Onyx or Expeditors to provide any service. The statements in the Content are not intended to be
legally binding, and any references in the Content to services that may be offered by Onyx and/or Expeditors are subject to, and superseded by, the terms and
pricing set forth in the separate legally binding documentation and/or terms and conditions applicable to those service offerings. Nothing in the Content shall
amend the applicable documentation and/or terms and conditions.

The Content and Views are not advice on legal, accounting, trade compliance, tax, financial, investment, regulatory, technology or other matters. You should always
consult your own legal, accounting, trade compliance, tax, financial, investment, or similar advisors before making any relevant decisions. In no event shall Onyx,
Expeditors or any of its directors, officers, employees or agents be liable for any use of, any decision made or action taken in reliance upon, or any inaccuracies or
errors in or omissions from, the Content or Views.

The information in the Content does not include all applicable terms or issues and is not intended as an offer or solicitation for the purchase or sale of any service.
Our services are subject to applicable laws and regulations, as well as our service terms and policies. Not all services are available in all geographic areas or to all
customers. Credit is subject to approval. Rates and programs are subject to change. Certain restrictions apply.
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