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CHIPS Act provides $52.7 bn for domestic chip manufacturing

Plus tax credits for capital investment in domestic production

$7B7NBN IN MANUFACTURING SPENDING AND TAX CREDITS MAIN POLICY OBJECTIVES

R&D and other direct
support for domestic --
production

= Reduce risk of semiconductor supply chain shocks

= |mprove America’s economic competitiveness

=  Protect semiconductors from international interference

; SAMPLE OF KEY METRICS

$52.7 bn
for manufacturing = |ncrease in overall domestic chip production
4 . . . .
! = Grow domestic production for leading edge chips (e.g.,
! for advanced computing and Al) from zero to 20%
E global market share by 2030
1 . .
r------ = |nvest in workforce development according to NIST
Advanced sy ! o ) :
Manufacturing . guidelines across construction, manufacturing,
Tax Credit CHIPS for America engineering, and R&D
Fund - Mangfacturlng = Nearshore critical components of the chip value chain,
Incentives

not limited to manufacturing

*The CHIPS Act also authorizes $200 billion in STEM, R&D, Workforce and Economic Development spending
Source: CHIPS and Science Act of 2022, Onyx e
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The private sector has announced >$250Bn in projects
Many projects are dependent on CHIPS Act funds

SEMICONDUCTOR MANUFACTURING INVESTMENTS TOP 10 PROJECTS BY VALUE
MAY 2020 TO FEBRUARY 2024, $ BILLIONS
Investment in USD -
- 64.1 COMPANY VALUE STATE
TSMC $40.0 AZ
) | Texas Instruments $30.0 TX
y 150 0_4}5 < V \ "_“ 3 Intel $20.0 AZ
o " Micron $20.0 NY
) migf 03 ] Intel $20.0 OH
; |
60 11.0 15 S ‘ SNy Samsung Electronics $17.3 TX
' 3.7 03 ‘ o
, i Micron $15.0 ID
‘ 5.0 >
04 SK Hynix $15.0 IN
06 7 Global Foundries $11.5 NY
Texas Instruments $11.0 uT
0.0

Source: Semiconductor Industry Association, Onyx
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The CHIPS Act aims to level the playing field

US capex and opex are structurally higher than most markets

2020 ESTIMATED FAB TOTAL COST COMPARISON GOVERNMENT INCENTIVES ARE THE TOP
BEFORE AND AFTER GOVERNMENT INCENTIVES REASON FOR FAB COST DIFFERENTIALS

m Cost After Incentives B Cost Before Incentives

1
1
1
' Percentage range* of total cost difference between
! US and other countries

1

1

Cost

Government incentives: 40% to 70%

Labor and utility costs: 15% to 40%

Capex: 15% to 20%

Cost Index (US=100)

1
1
|
1
1
\ *Ranges dependent on the comparison country and
. type of chips produced

1

1

1

1

1

Source: BCG, Onyx
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CHIPS funding has received significant private sector interest

2024 beginning to see major funding announcements, more to come

CHIPS ACT AWARDS FOR MANUFACTURING TOT
$ BN and % OF TOTAL MANUFACTURING FUNDING

B Awarded

B Pending

B Forecast: Rest of 2024 = 2025+

100%
90%
80%
70%
60%
50%
40%
30%
20%

10%
0%

*Assumes $1-2 billion average grant award

$16.7 bn

$10-16 bn*

$5 bn

$15 bn

Source: Reuters, US Department of Commerce, Onyx
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CURRENT AND EXPECTED

PROJECTS TO TOTAL $52.7 BILLION

= Dept of Commerce currently
considering 600+ applications

= USG engaged in negotiations with
applicants, targeting ~8 more
grant awards for the rest of 2024

= Samsung: $6 billion including a
$5bn grant

» GlobalFoundries: $1.5 billion

= TSMC: $5 billion

= |ntel: $8.5 bn grant ($20bn total
support)

—

We expect
approx. 70% of
funds to be
awarded by the
end of 2024



US investment equates to 7-11 million wafers per year by 2030

Equivalent to gaining 5% to 7% of global market share

INVESTMENT IN US
SEMICONDUCTOR SECTOR
$ BN

Semiconductors
$214

$43

Equipment,
Materials,
Packaging, R&D

Source: Semiconductor Industry Association, SEMI, Onyx
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MILLIONS OF WAFERS PER YEAR

12
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10

NEW US WAFER CAPACITY BY 2030

10.7

% OF TOTAL GLOBAL CAPACITY
14

2.4 13.2
4.8
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8
6
4
2
0
Low Range Potential
Growth
Status Quo High Range
Growth



Major obstacles to meeting policy objectives
CHIPS criticized for being a spending package without a clear strategy

OBSTACLES IMPLICATIONS PROPOSED REMEDIES
. Reduces urgency to start Market-driven, rapid growth in
Industry glut across certain segments . ) . .
construction now applications will spur demand
::'
O Skyrocketing construction costs Erodes project economics . RIS Tneressinely |m‘!oortant, .
= increased demand for “round 2
O
>
O
Lelsor foree crEs Raises project cost; and delays Still in planning stz_age, workforce
construction development will take years
-
< Opbaaue supbly chains Difficult to quickly and routinely Public-private partnerships to collect
g Pag PRl identify industry bottlenecks data and monitor bottlenecks
=
g Lack of explicit policy goals and Risks ineffectual deployment of Additional guidance for investment
In_: measure of supply chain resilience capital targets across the value chain
(7))
Reliance on Asia for key steps in the Limited reductions in geopolitical risk CHIPS awards to more packaging and
value chain (testing and packaging) across all segments testing projects

Source: Carnegie Endowment for International Peace, Brookings Institute, Onyx 0
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Outlook: CHIPS will be moderately successful
But will likely require further funding to maintain effectiveness

CHIPS POLICY ANALYSIS - ABILITY TO MEET CRITERIA BY 2030

Meets no Partially Fully meets
criteria meets criteria criteria

OB D@

POLICY
OBJECTIVE SCORE EVALUATION

Reduce risk of
semiconductor
supply chain
shocks

Improve America’s
economic
competitiveness

Protect
semiconductors
from international
interference

D

D
D

Source: Carnegie Endowment Brookings, Politico, Onyx
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CHIPS will expand US chip production, but US will gain limited market share as other global

players are making similar investments

US production will contribute to an industry glut, reducing supply chain risks in the near-term
Slower/limited investments across the entire value chain will force US chip manufacturers to ship to
Asia for testing and packaging and then to China for assembly into some final products

New fabs bring significant new jobs, but ramp-up of labor force availability will take time despite
strong local availability of training programs

US faces a chronic shortage of STEM workers; CHIPS funding unlikely to fully resolve this long-
standing challenge

R&D funding is most at-risk piece of the legislation - Congress has chronically under-funded STEM
R&D in recent budgets

Expanded domestic production will result in a greater availability of trustworthy chips, but
significant Chinese investment in key raw materials mean developing a fully risk-free supply chain
is extremely difficult

Allied nations (Netherlands, Japan) with companies that control key bottlenecks have so far been
aligned with US restrictions intended to hinder Chinese tech development



Get in touch Website Contact

onyxsi.com info@onyxsi.com

LinkedlIn

https://www.linkedin.com/company/onyxsi
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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 welbsite, 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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