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1 The Southeast Asia Regional Perspective @Z@ ponsuliants

The Semiconductor Value Chain

No company or nation is vertically integrated across the value chain, especially,
as semiconductor firms diversify sources amid heightened geopolitical tensions
and supply chain disruptions

‘ Commercialization

‘ _ Most assembly, test, and packaging
Assembly, test, and packaging are labor — Manufacturlng facilities (above 95%) exist in Indo-Pacific

intensive with lower profit margins. countries, with concentration in Taiwan,

~70% of semiconductor company investment into front-end

‘ * China, and Southeast Asia
Y Equipment & |
Materials ‘Front-End’ ‘Back-End’
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Research
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The Southeast Asia Regional Perspective TV Corsutants
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Only Malaysia and Singapore have the complete Semiconductor value chain, while the
back-end manufacturing is strong in many Southeast Asian countries

© Buck Consultants International, 2024
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Going up the value chain, Malaysia and Vietnam face strong competition from Singapore and
the big 4 in Asia “China, Japan, South Korea & Taiwan”

e Relatively lower R&D budget and spending than Singapore and other developed countries

e Low labor cost causes human capital flight: Malaysian scientists and technicians would
often go to Australia, Singapore, or the United States to work due to higher wages

® Going down the value chain, Malaysia and Singapore face strong competition from other
Southeast Asian countries

e Lower labor cost in other Southeast Asian countries: the average salaries in Vietnam
and Philippines are only one-third of Malaysia’s, while Singapore is more than 150% than the
rest of Southeast Asia

e Bigger working population in other Southeast Asian countries: the labor force of
Malaysia is only about 40% of that of Thailand and 30% of Vietnam

© Buck Consultants International, 2024 6




Singapore

3 of the world’s largest wafer foundries are present in

Singapore

® Global foundries has five wafer foundries in
Singapore

® United Microelectronics Corporation and

World Advanced Packaging Electronics each
have one 8-inch factory in Singapore

® TSMC has a wafer foundry in Singapore, which
primarily focuses on 0.25-micron and 0.18-micron
processes

Singapore’s skilled workforce, political stability,
business-friendly environment, and mature
Semiconductor industry attracts Semiconductor
companies from the higher-end of the value chain

© Buck Consultants International, 2024

H Singapore leads Southeast Asia in the high-end of the value
chain, while Vietham iIs a rising star

Vietham

® Samsung began making semiconductor parts in
Vietnam, one of only four countries — alongside
South Korea, China and the United States — that
produce semiconductors for the world’s largest
memory chipmaker

® Hanmi Semiconductor opened a global branch
office in the northern province

® Amkor Technology has so far invested $1.6 billion
in Bac Ninh and will be among its biggest covering
around 23 hectares in the Yen Phong II-C Industrial
Park

Vietham’s abundant low-wage workforce and its
proximity to the Chinese market are attracting global
businesses (now both the lower and the higher end of
the value chain, with the investment from Samsung)

Source: Disk Manufacturer, EastAsiaForum, and BCI Global



Comparison of Malaysia, Singapore, and Vietnam
Semiconductor Key Location Criteria

Ecosystem strength

Labor availability
Funding

R&D infrastructure
Value chain

Access to global markets

Labor costs

Conclusion

© Buck Consultants International, 2024

+
I

Vietnam

Singapore

00000000

0000000

Oloececoe|f

/\7 Buck
C Itant
TL\/ In::::at?cr)lnfll

@ Key strength
(O strength

O Neutral

O Weakness

@ Sign. weakness




. . e
2 The State of the Vietnamese Semiconductor Industry LY Comtants

‘- Notable growth in recent years

Vietnam’s semiconductor industry has experienced notable growth and development in
recent years, and it has been attracting significant interest from major companies in the
Industry. Although the current market is still immature, it is growing with a year over year
growth rate of 5.76% (2023) which is projected to result in a market volume of $26.20 BN
by 2027.

Developing on alocal scale

Vietnam is actively working to develop its design and packaging capabilities to increase
its influence in the global semiconductor industry, but its current contributions remain
minor when to the entire supply chain is considered. Vietnam primarily participates in the
first and the final phases of semiconductor production, focusing on design, R&D,
assembly, testing and packaging. This role, while crucial, represents the lower-value end
of the supply chain.

© Buck Consultants International, 2024 9
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In a significant move in 2023, the US has
offered its support to Vietham’s
semiconductor industry recognizing the
countries potential, the U.S. is collaborating
with Vietnam to bolster its microchip
production. This collaboration includes
technology transfer, financial investment,
capacity-building initiatives and a focus on
creating a secure and sustainable
semiconductor ecosystem in Vietham

Industry

As per information reported in 2023 by the
U.S. Census Bureau, there was a notable
75% surge in chip imports from Vietnam
within February, making Vietnam the third

country in Asia in terms of semiconductor
exports to the US, after Malaysia and Taiwan.
This increase pushed the import figure to
$562.5 million, up from $321.7 million in the
same period a year prior

© Buck Consultants International, 2024

Recent Key Developments in Vietham Semiconductor A7

2021 Exports of Semiconductor Devices*
and IC**, %Shares by Country.

Vietnam

(9th), 2% Others,

Germany, 3%

Japan, 5%

USA, 6%

Malaysia, 8%

Singapore, 9%

South Korea, 13%

Source: OEC
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Recent notable FDI in Viethamese semiconductor industry

9 Bac Ninh Province 9Ho Chi Minh City SYNOPSYS

vBac Giang Province ‘M”A"A

Hana Micron
* Opening its first semiconductor

plant in Bac Giang Province,
¢ $600 M investment: 4,000 jobs

9 Hanoi Province (intel’)

Intel Products

« Expansion at the current
assembling, packaging and
testing chips manufacturing
hub

© Buck Consultants International, 2024

Amkor Technology

9 Thai Nguyen Province

Starting operations at a new $1.6
Billion factory

SAMSUNG

Samsung Electronics

$850M investment to manufacture
semiconductor components in Thai
Nguyen province

Synopsys
* Investing in semiconductor
design and incubation center

I M | MARVELL

Marvell =

« Establishing a global-level
design centre in Ho Chi Minh
City

* 4,000 jobs

11
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Focus on Vietham’s Semiconductor Ecosystem UV ponsultants

Developing

Immature { | \

R&D /IC DESIGN WAFER FABRICATION ASSEMBLY TEST
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Vietnam currently takes part in the R&D, design, assembly, testing, packaging and EMS
(electronics manufacturing services) parts of the value chain

Source: MSIA
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Hotspots in Vietham for Semiconductor Investment
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Hanoi, Da Nang and Ho Chi Minh are the key locations for Semiconductor companies

Hanoi
6%

Da Nang
9%

Ho Chi Minh
® 85%

© Buck Consultants International, 2024
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> Vietnam has formed its

National Innovation Center
(NIC) and three hi-tech
parks in Hanoi, HCMC, and
Da Nang City, well-
equipped with modern
infrastructure satisfy the
demands of investors.
These locations are an
important factor for the
creation of an ecosystem
for the domestic
semiconductor industry in
Vietnam
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Semiconductors Market in Vietham TV Consultants.

|
|
Market growth expected I Year-over-year
(2023-2027) to : growth
ACCELERATE at a CAGR | rate for 2023
of |

|

|

|

|

|

Incremental growth

/’ ($B)

2022 2027

lli il f The market is FRAGMENTED
| Gl Wi .
i with several players occupying

|
I
|
|
I
1 65 : !HHE:I the market
) i
i
i
|
|
|
I

Source: FDI intelligence

© Buck Consultants International, 2024 14




* Vietnam attracts giant investments in semiconductor O, Buck

In Southeast Asia, Singapore and Malaysia stand out as hotspot locations for the semiconductor

industry. Vietham, while currently trailing with a minor market share, is poised to catch up rapidly due to

iIncreasing FDI :
*‘ Southeast As!a's Major Foreign Semiconductor Companies

£
e d
Texas Instruments (TI)

ProductiService: Asserbily and 1estrg facktes
Business Model: IDM

Vietnam

\ {
raadaE
-

S

Vietnam's progress in the
semiconductor industry can be largely | _S>. = o
attributed to its success in drawing el QB _ SR Ao Technciogy. ine @ O =S

ProductSorvice: Businoss Model; OSAT

substantial foreign direct investment Aamamy and sty
“ Tongfu Microelectronics (TF) &

Dusiness Model:
Product/Service: Assemdly and fosting laoltes

Gb)) = n

£

Foreign Investment Agency in Vietnam, yliseo )
a division of the Ministry of Planning T Rgskeor)
and Investment, reported that Vietham

: Lo ) ASE Group :
received over 25 billion USD in FDI progucttensce: | LIO08 e o (OF)
. . fachies Waer fab (B00~40nm) e
during the first 10 months of 2023, up Guses s Bees oot loeon Iecheoiogies TS e
0 - - - C“”L"“‘;’V:::m"? tacitos ::"""UY ‘:;T:‘bfﬂl ‘acinos

nearly 15% year-on-year Unid Miroscironis ::f';":;m*:": Susss oo
Nrils 3 :)o‘:lmnloool.
Wi bad Hreanlol WERE - SR « HOTIMESTITR « 202111
Foundey

Noves. Integrared device manfacturer (1DM), Outsowrced semiconductor assemly and test (OSAT)
Sowrce: DNGITIMES, November 2021 . )
Source: FDI intelligence

© Buck Consultants International, 2024

Consultants

i N d u St ry YA\/// International

15




. . . . . 1 //\\7$ Bz(r:lI;u ants
Fostering International Alliances: US-Vietnam Partnership QLY oneultants

Vietnam’s semiconductor industry is currently marked by a significant trend of collaboration and
strategic partnerships, with the current recent United States —Vietnam alliance taking center stage

v" The U.S. and Vietnam have signed a Memorandum of
Cooperation on Semiconductor Supply Chain, Workforce and
Ecosystem Development, which aims to strengthen Vietham'’s
current semiconductor ecosystem, regulatory framework,
workforce and infrastructure needs

v" To prepare human resources for this strategic industry,
Vietnam and the U.S. will launch comprehensive workforce
development initiatives, such as hands on teaching labs,
support research programs at the universities and training
courses for semiconductor assembly, testing and packaging

v" Creating a model of training and incubation center for
semiconductor circuit design in Vietnam and form training &
research programs for the semiconductor industry at
Vietnamese universities

Source: BCI and Orissa International

© Buck Consultants International, 2024 16
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Fostering International Alliances: EU-Vietham Partnership RV Consutants

v' EU's Strategic Interest in Southeast Asia: The EU
recognizes Vietnam's importance as a gateway to the ASEAN
region, a dynamic economic bloc with a growing market of
over 600 million people. EU investment in Vietham aligns with
its broader strategy of strengthening ties with Southeast Asia

v EU-Vietnam Free Trade Agreement (EVFTA): The landmark
EVFTA, which entered into force in 2020, has significantly
liberalized trade and investment between the EU and
Vietham. The agreement has reduced tariffs, eliminated non-
tariff barriers, and facilitated the movement of goods,
services, and capital

The Netherlands is the largest EU direct investor in Vietham with a cumulative investment of US$13.71 billion
at year end 2022. It also remains the largest EU export destination in 2022 and ranks 6th worldwide. Exports to
the Netherlands reached US$10.43 billion in 2022, an increase of 36 percent compared to 2021. In March
2023, it was widely reported that Dutch chip suppliers were weighing new manufacturing factory possibilities in
Vietnam and Malaysia for up to US$1.5 billion

Source: BCI and Orissa International

© Buck Consultants International, 2024 17
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Fostering International Alliances with Top Global Companies TRy Comsultants

Top global semiconductor companies are currently investing in building human resources for
semiconductor chip industry in Vietham

SYNOPSYS Iﬂ' MARVELL SAMSUNG

v' Synopsys Management Board v' Synopsys and Marvell are v' Ministry of Industry and Trade
signed a cooperation agreement cooperating to offer training in has partnered with Samsung
on establishing SHTP Chip Design semiconductor chip design Electronics to provide training
Center, under which Synopsys will v" Marvell provides an excellent programs for semiconductor
give 20 Synopsys licenses for scholarship program to help workers at Samsung’s
three years to serve chip design develop essential technological factories in Vietnam
training skills to talented students

v' Synopsys cooperates with schools majoring computing science at
in Ho Min Chi City organize ToT the universities
(training of trainers) on IC design

Source: BCI and Orissa International

© Buck Consultants International, 2024 18
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Specifics of example companies active in Vietnam 2y Consultants
‘ |nte|) Eﬂ i Semiconductor

® |Intel first invested in the semiconductor chip industry in ® FPT Semiconductor is the subsidiary of Viethamese
Vietnam project in 2006 company FPT Software and operating since 2022

® Activity: Assembly and testing factory, the largest of ® Activity: FPT Semiconductor released its first integrated
Intel’s network is inaugurated. To prepare for the circuits which were designed in Vietham and
inauguration of the factory more than 150 workers of manufactured in South Korea
|nte|, inCIUding engineers and technicians were sent to ® FPT Semiconductor p|anS to Supp|y 25 Million Chips
Malaysia, China and the US for two years globally in seven types to meet diverse needs and

® After 17 years of operation, the number of workers at contribute to the development of the fast-growing
Intel’s chip factory has risen to 4,000; and makes Raptor semiconductor industry in Vietham

Lake, the 13" generation microprocessor and Meteor
Lake, the next-generation microprocessor. Estimated
50% of Intel Global's assembling and testing output is
undertaken in Vietnam

® Real estate: facility with a built-up area of 70,000 sgm on
a 20-acre site dedicated to manufacturing

® Intel remains the only US company to set up a chip
manufacturing factory in Vietnam

© Buck Consultants International, 2024 19
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Several Dutch semiconductor companies and suppliers B0, Buck

. . . =/\/ Consultants
are operating in Vietham SAY international
SIoUX 3 Development of software solutions for the high tech / semiconductor manufacturing

) industry
TECHNOLOGIES

Highly active on the Vietnamese market, innovating lighting solutions across the
economy

Investing in first manufacturing capacity in Vietnam (Saigon High Tech Park)

‘:’IBI_— Was announced to be starting to invest in production capacity in Vietham

© Buck Consultants International, 2024 20
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The STEM talent base In Vietham @Z@/ Consultants

International

® Vietnam has an abundant workforce in technology, suitable to the semiconductor industry. It has research
institutes and training establishments, including the Hanoi and HCM City National Universities, Hanoi University
of Science and Technology

® Vietnam will step up the training of high-quality workforce in semiconductor industry, with the goal of training 50,000
workers by 2030

v Vietnamese government offers short
courses, bachelor and master’s
degrees, PHD programs in
semiconductor engineering and
related disciplines

International Universities and Institutes

v Ministry of Industry and Trade has
partnered with Samsung Electronics
HANOI UNIVERSITY to provide training programs for

OF SCIENCE AND TECHNOLOGY semiconductor workers at
Samsung’s factories in Vietham

Source: MIDA & Department of Statistics Malaysia, 2023

© Buck Consultants International, 2024 21
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Vietnam needs more engineers (low engineer-to-population ratio and percentage of graduates from
Engineering Sciences)

Number of chip design engineers in Vietham

In terms of microchip design,
2000-2023

o Vietnam has about 5,000 engineers
5575

who can undertake work in all
stages of the design process. The
workforce for semiconductors is
mostly in Hoh Chi Minh City (85%),
Hanoi (8%) and Da Nang (7%)

4 200
4k

engineer

2100

- L Vietnam has recently announced
that it is working on human

" resource initiatives with the

0 ambitious target of producing

2000 2005 2010 2014 2020 2023 )

50,000 engineers by 2030

® chip design engineers

Source: Department of Statistics Malaysia, 2023

© Buck Consultants International, 2024 22




What is Vietham doing to support semiconductor industry? QLY |onsultants
® Broadcom Inc.
® Establishing specialized semiconductor training A
programs at universities and vocational colleges by
''''' ® Intel Corp.

® Providing training programs for semiconductor
workers in collaboration with industry partners

e f) ON Semiconductor Corp.

® Attracting foreign semiconductor companies to invest
in Vietnam with high and attractive incentives.

@ Renesas Electronics Corp.

® \Various tax incentives are implemented as a strong Market Size Outlook (USD Billion)
will of Vietnam authorities to attract foreign companies

2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028

2018 : USD-6.74

© Buck Consultants International, 2024 23
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3 Opportunities for Dutch Companies Ly \74 ponsuliants

A General areas of opportunity in Southeast Asia

1 Labor-driven

e Low labor cost in Malaysia and Vietnam: EU salaries for production workers is more than 150% on average than
Malaysia and Vietnam

e High labor quality in Malaysia and Singapore:
— Malaysia has a high percentage of STEM graduates: UNESCO data show that tertiary students in Malaysia tops
the world with the most graduates in a STEM field with 43.5%

— Singapore ranks globally in terms of research and development, integrated circuit design and sub-system
equipment production

2 Risk-driven

e Political neutrality of Malaysia, Vietnam, and Singapore enable companies to diversify supply chain from
geopolitical pressures (US-China trade war)
- Some Chinese players have been placed on the US trade blacklist “Entity List”, for example SMIC and Huawei,
to create “China-free supply chains.” Third countries are pulled into geopolitical competition, Taiwan for instance
stopped supplying to Huawei

© Buck Consultants International, 2024 24
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3 Ecosystem-driven
e Malaysia and Singapore have well-established and complete semiconductor ecosystem
— Top global semiconductor companies are currently operating in Malaysia and Singapore

— Only Malaysia and Singapore in Southeast Asia have the complete Semiconductor value chain: from R&D to
front-end and back-end manufacturing

4 Market-driven
e Malaysia, Singapore, and Vietnam have market access to 3 large free trade groups

- The ASEAN (Association of Southeast Asian Nations), the 3' largest market in the world with 622 million people
(only behind China and India)

— The RCEP (The Regional Comprehensive Economic Partnership), the world’s largest free trade agreement,
covering 15 countries with 2.2 billion or 30% of the world’s population (10 ASEAN member countries + China,
South Korea, Japan, Australia, and New Zealand)

— The CPTPP (Comprehensive and Progressive Agreement for Trans-Pacific Partnership) will add new markets of
Canada, Mexico, Peru, and Chile with combined market of 217 million

© Buck Consultants International, 2024 25




Opportunities for Dutch Companies in Vietham
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There are opportunities for Dutch semiconductor / high tech related companies on three levels

A Vietnam as supply / partner base

Vietnam can leverage its existing
strengths in electronics
manufacturing and assembly to
move up the value chain and
participate in more complex and
high value stages such as design,
testing and packaging.

Vietnam has recently attracted
manly foreign semiconductor
companies such as Intel, Marvel,
Qualcomm, Amkor etc. These
companies can share their
knowledge and expertise with
local partners and support
development of the value chain

lﬁ&\

© Buck Consultants International, 2024

B Vietnam as market

e Companies can take

advantage of growing demand
for semiconductors in various
sectors such as 5G, Internet of
Things (10T), artificial
intelligence (Al), smart cities,
etc., These sectors require
advanced and customized
semiconductor solutions that
can create new market niches
for Viethamese firms

C Vietnam as a potential new location

Vietnam has a stable political
system, a favorable
geographical location, abundant
human resources in engineering
and technology and a growing
digital infrastructure.

Vietnam government supporting
foreign investments with high
incentives

26
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Focus on Vietham’s Semiconductor Ecosystem UV ponsultants

Developing
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Vietnam currently takes part in the R&D, design, assembly, testing, packaging and EMS
(electronics manufacturing services) parts of the value chain

Source: MSIA

© Buck Consultants International, 2024 27
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B Vietnam as a market QLY oneultants

2% of total global semiconductor exports of devices and IC flows through Vietnam

-guumm. 5.76%Year over Year e High labor Dt 13 Free Trade
EEE growth rate of 2023 in MM availability and low h Agreements and
"G Semiconductor industry RN labor cost US-Vietnam Partnership

® The semiconductor market in Vietnam is expected to grow by $1.65 billion at a compound annual growth rate, of about
6.12% in the next 5 years

® Vietnam has one of the highest labor availability and lowest labor cost in the region
® US signed a strategic partnership agreement with Vietnam

© Buck Consultants International, 2024 28
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Industry breakdown @Z@ Consultants

International

Production value in 2022

Front-End Back-End

Equipment & Tools Materials

Manufacturing Manufacturing

3 =

Relatively small value

€ 16.9 billion

Source: Malaysia Semiconductor Industry Association (MSIA), 2023

® Over the past decade, Vietham’s semiconductor industry has seen remarkable growth. Statista reported a 7.1%
compound annual growth rate (2016-2021), propelling the market value to over €16.9 billion in 2022.

© Buck Consultants International, 2024 29
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Market opportunities in Vietnam Ry Consuttants
Opportunities Challenges
Vietnam has a stable political system, a favorable Vietnam lacks a comprehensive semiconductor
geographical location, abundant human resources in ecosystem, including local suppliers design firms,
engineering and technology and a growing digital Semiconductor testing facilities and research institutes
infrastructure < . D
industry
Vietnam has attracted many foreign semiconductor Vietnam faces fierce competition from other regional
companies recently players such as China, Taiwan, South Korea and
Singapore
Government places strategic focus on initiatives to
help Vietnam move up the value chain to more chip Vietnam needs to improve infrastructure, intellectual
manufacturing property rights protection and human capital
: : S : development to attract more foreign and domestic

Vietnam can leverage its existing in electronics investors
manufacturing and assembly to move up the value
chain and participate in more complex and high Limited access to green energy (priority for chip
value stages such as design, testing and packaging suppliers)

® Vietnam wants to increase their share in the value chain of chip manufacturing and advocates building a national
semiconductor ecosystem with the participation of various stakeholder, including the government, businesses, support
organizations, universities, research institutes and financial institutions

® Vietnam has the goal of training high-quality workforce in semiconductor industry, with the goal of training 50,000
workers by 2030

© Buck Consultants International, 2024 30
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C Vietnam as a potential new location for Dutch companies QZ\/ Consultants

Several Dutch semiconductor companies and suppliers are planning investments in Vietnam.
Besi’s investment is expected with plans to build its new manufacturing hub in Vietnam within the next four years

In Southeast Asia, Singapore and Malaysia are

o Scal‘City of Space / CapaCity / labor in the the hotspot locations for semiconductor foreign
Netherlands direct investments
N
® Trend towards decentralizing / de-risking end
to end supply chains, risk mitigation
® China +1 strategy
® Decarbonization; e.g. reducing freight I.
distances inbound and outbound o H H- i
... W S=p=N=CTH= =
. S rce: FD.fr'.'r‘th. hhhhh
¥ 4 Kr./E o -
\Bl—RR 3 -~ ASML
/ Besi
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Classification of opportunities @Z@ Consultants

International

Opportunity R&D / Design Equipment / Front end mfg Back end mfg Indication of Remarks

Material opportunity
scale

" A. Supply/Partner base

Al New component suppliers / / / O
o A2 New contract manufacturers / Back end /
5 J 4 equipment focus
5 A3 New R&D partners
) /
(‘7_) B. Market
Bl Sales to local market / / Opportunities
O across value
N chain
- C. FDI
Q
; Cc1 New design / R&D centers / / O
c
S C2 New mfg plants
B 4 ¢,
=
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4 Take Aways on Vietnam’s Case @Z@ S

® \ietham’s main focus is on the R&D, IC design and backend parts of the
Developing value chain chip manufacturing meaning assembly, testing, packaging

in the region ® Vietnam is taking steps to position itself as a one-stop-shop by actively
seeking to attract foundries

High government incentives and grants

Rapidly developing ecosystem with high FDI flow

Big semiconductor firms have their eyes on Vietham amid China tensions
US-Vietnam and EU-Vietnam partnerships

Attractive base

Opportunities in:

Opportunities for Dutch ® Achieving risk mitigation

companies ® Low cost, high labor availability

® Establishing partnerships with the new semiconductor investors in Vietham
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