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INTRODUCTION

“The race for Al dominance mirrors the 20th-century
arms race, with nations vying for economic, military,
and ideological leverage, reshaping global power
dynamics.”

The geopolitics of the Al race is shaping up to be one of the defining narratives of the 21st century,
echoing the high-stakes tension and technological fervor reminiscent of the Cold War's Space Race
and the Nuclear Power Development Race. Just as the launch of Sputnik in 1957 signaled a seismic
shift in global power dynamics, the advent of advanced Al technologies is redrawing the
boundaries of geopolitical influence.

In 2023 alone, global investments in Al surged to over $91.9
billion, with significant contributions from the United States
leading the charge at $67.2 billion, nearly nine times more than
China, the next highest investor. The race to dominate Al
capabilities is not merely about technological supremacy; it is a
battle for economic, military, and ideological leverage. Nations
are not only striving to pioneer Al innovations but also to
establish ethical standards and regulatory frameworks that could
define global norms for decades. This modern race parallels the
arms race of the 20th century, where the development and
control of nuclear power shifted the balance of power,
culminating in a delicate equilibrium maintained through mutually
assured destruction (MAD).

Today, the Al race poses similar high-stakes risks and opportunities, with potential scenarios
ranging from unprecedented economic growth to ethical quagmires and security dilemmas. As we
stand on the precipice of this new era, understanding the geopolitical implications of Al is crucial
for navigating the complexities of international relations and ensuring a stable and prosperous
future.

Escalating tensions between the US and China, coupled with the looming threat of China’s
territorial claims over Taiwan, could act as a 'digital siege,' threatening to disrupt the global supply
of Al chips from Taiwan's TSMC. This disruption could cripple global Al development and shift the
balance of technological power. According to the United Nations Security Council, the disruption
would be profound, with estimates suggesting that a conflict could cost the global economy over
$1 trillion annually due to disruptions in semiconductor production.

If China were to invade Taiwan, TSMC-—responsible for approximately 80% of Taiwan’s
semiconductor output—could be rendered inoperative, creating a massive void in the supply of
advanced Al chips. Companies like Samsung and Intel would need several years to catch up to
TSMC's level of technological sophistication and production efficiency. In the interim, strategic
collaboration with swing states like the Netherlands, Israel, and India will be critical for mitigating
these disruptions.
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Despite potential supply chain disruptions, the existing stock of Al chips will sustain Al
development, though at a slower rate. Skyrocketing chip prices will make it difficult for startups to
afford these components, leading to a more concentrated market dominated by established
companies like AWS, Microsoft Azure, and Google Cloud. These giants, who collectively received
25% of Nvidia’s Al HLOO shipments in 2023, will benefit from increased demand and scarce supply,
driving Al advancements forward. Furthermore, Al ecosystem growth will pivot towards
developments in Al software platforms from companies like META and OpenAl, leveraging existing
Al chips to continue innovation.

During the transitional period, collaboration with geopolitical swing states will be essential. The
production of less powerful 27nm chips* by other manufacturers will fill the gap left by TSMC,
providing a buffer against complete disruption and supporting Al computing workloads until
competitors like Samsung and Intel catch up. This geopolitical upheaval will significantly affect the
ITAD industry, driving a boom in services as companies seek to responsibly dispose of or recycle
outdated equipment. The Graphics Processing Unit (GPU) market is expected to reach USD 65.27
billion in 2024 and grow at a CAGR of 33.20% to reach USD 274.21 billion by 2029, reflecting the
inefficiency and the need to compensate for lost capacity. This surge in outdated hardware will
increase hardware turnover, necessitating efficient resource recovery and recycling. The ITAD
industry's role will be crucial in promoting sustainability and mitigating environmental impact,
ensuring continued innovation and economic stability during this critical period of technological
transition.

*>7nm chips are crucial because they provide sufficient computational power for a wide range of
applications, including Al, automotive systems, and consumer electronics, while being more cost-
effective and easier to produce compared to cutting-edge nodes. This makes them essential for
maintaining stability and performance in various industries during transitional periods in
semiconductor manufacturing.

TAIWAN: THE BATTLEGROUND OF THE US-CHINA Al WAR

1.1 USA-China Al Infrastructure War

In recent years, the US has intensified its
efforts to maintain global technological
supremacy, imposing stringent restrictions on
China's access to state-of-the-art technology.
This strategic maneuver culminated in late
2022 when Nvidia and AMD were prohibited
from selling their most advanced chips to
China. Nvidia, which supplied 95% of China’s Al
chips, responded with less powerful, compliant
versions.

The US also convinced Japan and the Netherlands to tighten chip export restrictions to China in
2023, prompting China to retaliate by banning US-based semiconductor manufacturer Micron
from key infrastructure projects and restricting exports of the critical chipmaking materials gallium
and germanium. The US countered with further restrictions on chip sales to China, causing Nvidia's
Chinarevenues to drop 53%.
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Amid this fierce technological tug-of-war, both nations have aggressively pursued self-sufficiency.
The US enacted the CHIPS Act in 2022, dedicating $52.7 billion to domestic semiconductor
initiatives, alongside nearly $50 billion in private investments. TSMC, despite criticizing US efforts
to onshore advanced chip manufacturing, committed $40 billion to build two state-of-the-art fabs
in Arizona, with production slated for 2025 and 2028, and announced a third fab, bringing its US
investment to $65 billion.

However, at present, the most pressing concern for both the US and the global Al supply chain
stems from the extreme geopolitical stakes for TSMC, positioned in the politically volatile Taiwan
Strait, where the shadow of China’s territorial claims looms large, with President Xi Jinping setting
a stark ultimatum for Taiwan's "peaceful reunification" with the mainland or face possible invasion
by 2030. Concurrently, China has bolstered its chip industry, launching its largest semiconductor
fund at $47.5 billion, yet remains years behind in Al, with projections showing China producing only
2% of the world's advanced chips by 2032, compared to the US's 28%.

2.2 TSMC: History and Market Share

Founded in 1987 by Morris Chang, Taiwan Semiconductor Manufacturing Company (TSMC)
transformed the semiconductor industry by introducing the foundry model. This model approach
allowed companies to focus on chip design while outsourcing manufacturing, fostering significant
technological advancements. As of 2022, TSMC held about 54% of the global foundry market share,
making it the largest dedicated independent semiconductor foundry in the world. By the fourth
quarter of 2023, TSMC's market share increased to 61.2%, driven by high demand from Al
applications and smartphone restocking. TSMC is the primary supplier for major tech companies
such as Apple, Nvidia, and AMD, playing an essential role in the global supply of advanced
semiconductors.

Semiconductor foundries revenue share worldwide from 2019 to 2023, by quarter

Source: https://www.statista.com/statistics/ 867223/ worldwide-semiconductor-foundries-by-market-share/
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WHAT HAPPENS IF CHINA INVADES

TAIWAN?

3.1 Impact on TSMC and the Global Semiconductor Market

First, we can look at an optimistic scenario:
Taiwan’s critical role in the global semiconductor
industry, particularly through TSMC, is said to
provide it with a “silicon shield”. The strategic
significance of TSMC acts as a deterrent against
potential military actions from China, as any
disruption to Taiwan's semiconductor production
would have catastrophic consequences for the
global technology supply chain and economy.

The "silicon shield" thus provides Taiwan with a form of geopolitical leverage, as nations dependent
on its semiconductor production, including the US and European countries, have a vested interest
in maintaining stability in the region. This dependency complicates any aggressive moves by China,
as the economic fallout would be globally detrimental. However, most analysts agree that given
the deep-rooted nature of the China-Taiwan conflict, “silicon shield” isn’t a viable theory and the
threat of China’s invasion of Taiwan still looms large.

Such a Chinese invasion of Taiwan poses a catastrophic risk to the global semiconductor industry,
particularly affecting TSMC, which is central to the production of advanced Al chips. It is plausible
that the Taiwanese or even the U.S. military would preemptively destroy the fabs rather than allow
China to seize this invaluable strategic resource. Even if the physical buildings remained intact
after a Chinese invasion, it is unlikely that the Chinese government could continue operating them
to produce cutting-edge chips. Maintaining these advanced fabs requires collaboration with
partners across the global semiconductor ecosystem and a steady supply of materials, equipment,
and services, which would be denied to an occupying force. Without support from key international
partners—including material suppliers, chip designers, software engineers, and other critical
services—the fabs would effectively be rendered inoperable. As a result, the immediate
consequence of the Taiwanese invasion would be severe disruption to the global supply of
semiconductors. TSMC produces the majority of the world's advanced semiconductors, and any
halt in production would lead to significant delays in the production of electronic goods
worldwide. This would not only cause prices to skyrocket but also lead to economic instability in
sectors reliant on these technologies.

The implications for Al development and technological progress are particularly severe. TSMC’s
fabs are sophisticated environments that depend on a precise operating condition and a global
network of suppliers. A shutdown would halt new Al projects due to a lack of necessary hardware
and could stifle ongoing research and development within the Al field, potentially setting back
innovation by years. The economic impact of such a disruption would be profound, with estimates
suggesting that a conflict could cost the global economy over $1 trillion annually due to
disruptions in semiconductor production. This would affect not only the tech industry but also
have wider implications for global markets and economies that depend on stable supplies of
electronic components.5
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In response to an extended disruption, global tech companies might seek to diversify their
manufacturing bases away from East Asia, particularly from the geopolitical hotbed of Taiwan. This
could accelerate efforts to establish semiconductor manufacturing capabilities in regions
perceived as more stable, such as the United States and Europe, although replicating TSMC's
advanced manufacturing capabilities would be costly and time-consuming. The strategic
importance of semiconductor supply might also lead to increased geopolitical tensions and
realignments. Countries and regions capable of semiconductor production might find themselves
in powerful bargaining positions, while others could become significantly more vulnerable to
supply chain disruptions.2

Moreover, should the conflict lead to prolonged hostilities or a permanent severance of ties
between major global players, the world might see a technological bifurcation—a sort of Iron
Curtain in technology and trade, where different countries or blocs develop incompatible
technologies and standards. This would lead to inefficiencies and reduced global cooperation in
technological development. Given the potential ramifications of any disruption due to geopolitical
conflicts, it is clear that the stability of TSMC’s operations is crucial not only for the tech industry
but for the global economy at large. This situation underscores the need for a robust and
diversified global strategy for semiconductor manufacturing to mitigate risks associated with
geopolitical tensions.

The current situation with TSMC and the potential technological bifurcation has historical parallels
in the Cold War era. During the Cold War, the world saw a clear division between the Eastern Bloc
led by the Soviet Union and the Western Bloc led by the United States. This divide was not only
political and military but also technological and economic. Each bloc developed its own
technological standards and industries, often incompatible with the other. This technological Iron
Curtain led to significant inefficiencies and slowed global innovation as resources were duplicated
and collaboration was limited. The race to develop independent technological capabilities resulted
in a fragmented global landscape, much like the potential scenario posed by the current
geopolitical tensions affecting TSMC. Understanding this historical context highlights the critical
importance of maintaining stability and fostering international cooperation in today's
interconnected technological ecosystem.

3.2 Will the Other Companies Step Up?

In the scenario where TSMC is rendered obsolete and 53% of the semiconductor foundry market
comes to a complete halt, Samsung and Intel would be the next best-positioned companies to step
up. However, the reality is that TSMC’s output could not be quickly or easily offset by these or any
manufacturers due to TSMC’s overwhelming dominance in technological sophistication and
production efficiency. TSMC’s 5-nanometer and 3-nanometer technologies are at the forefront of
semiconductor manufacturing. Matching these outputs elsewhere would not only require immense
capital investment but also time and resources, which are scarce amid immediate geopolitical
upheaval.

For instance, Nvidia’s latest HLOO GPUs use 4-nanometer technology, a capability matched only by
TSMC and Samsung. However, TSMC's production quality surpasses Samsung’s significantly,
achieving an 80% yield—the percentage of silicon wafers that become functional chips—on its 3-
nanometer chips compared to Samsung’s initial 10%-20% yield in 2022. This disparity led Nvidia to
shift all its GPU production from Samsung to TSMC. Even in a best-case scenario, Samsung would
take at least three years to scale up to compete with TSMC’s current chip production levels and
yields. Besides, Samsung’s three state-of-the-art fabs are also in a vulnerable geographical
location—Korea, a tiny peninsula directly bordering China and thousands of miles away from the
us.
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Behind Samsung, Intel is the next best-positioned company, though it has fallen behind
competitors over the last decade due to compounding strategic miscalculations and
manufacturing setbacks. Intel struggled to transition to both 10-nanometer and 7-nanometer
technology, with its 7-nanometer chips only entering full production last year—eight years after
announcing them.

These delays were primarily due to technical challenges in shrinking the transistor sizes and
achieving high yields, which are crucial for cost-effective mass production. The difficulties Intel
faced included issues with manufacturing precision and maintaining performance at smaller
scales, leading to significant setbacks in their product roadmap.

Even more, the company still had to outsource some parts of the fabrication process. Under new
CEO Pat Gelsinger, Intel has set ambitious goals to regain its supremacy. This year, Intel began
manufacturing 5-nanometer chips and plans to produce 3-nanometer chips by 2025, which is on
par with TSMC and Samsung. Assuming Intel can meet these technological milestones, it would
take at least four years for them to scale up and compete with TSMC in production levels
according to their “five nodes in four years” plan. Additionally, it is still unclear whether Intel has
the manufacturing capabilities to execute such an aggressive ramp-up on any reasonable timeline.

>14nm (Pre-2014) Pre-2014 COVID virus = 100 nm diameter Many players that can access
western technology imports

14nm 2014 Smaller than the smallest known virus in Samsung, TSMC, SMIC, Intel, SK
the werld (Adenovirus) Hynix, Global Foundries

10nm 2016 1/1000th of a red blood cell Samsung, TSN:ISI; iil'vllr::. Intel, SK

7nm 2018 The length a fingernail grows in 6 seconds TSMC, Samsung, SMIC

snm 2020 The size of a hemoglobin molecule TSMC, Samsung

3nm 2022 The width of 23 silicon atoms TSMC, Samsung

2nm Expected: 2024 Less than the diameter of a DNA helix TBD

Source: Goldman Sachs

The importance of semiconductor manufacturing giants like Intel and Samsung in the event of a
Taiwan invasion cannot be overstated. However, two US-based players—Micron Technology and
GlobalFoundries—are crucial backstops in this scenario.

Micron Technology, a leader in advanced computer memory and data storage chips, has been
bolstered by a $6.1 billion injection from the CHIPS Act to construct new fabs in New York and
Idaho. This investment aims to unlock $50 billion in private investment by 2030, marking the
beginning of Micron’s ambitious plan to invest up to $125 billion in these states over the next two
decades, establishing a cutting-edge memory manufacturing system.

Meanwhile, GlobalFoundries, headquartered in upstate New York, has shifted its focus away from
leading-edge chip manufacturing to producing essential older components for power
management, display connectivity, and wireless functions. This strategic pivot has positioned
GlobalFoundries favorably amidst US-China tensions, as it targets TSMC’s market share for older
nodes. The company has recently invested approximately $7 billion to expand its production
capabilities in Singapore, Germany, France, and New York. Additionally, it secured $1.5 billion from
the CHIPS Act for its New York and Vermont facilities.
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As of the end of 2023, a total of 73 new semiconductor fabs are either under construction or
planned, with 42% located in the United States. Other significant global players ready to step up
include Infineon Technologies in Germany, SK Hynix in South Korea, NXP Semiconductors in the
Netherlands, and STMicroelectronics in Switzerland. However, it remains uncertain whether any of
these manufacturers possess the capabilities to execute the aggressive ramp-up required to match
the world's leading-edge Al chips produced by TSMC.

Furthermore, it is unlikely that the US will ever be a low-cost leader in advanced semiconductors
due to high construction challenges and non-competitive labor costs, as stated by TSMC's founder
Morris Chang. TSMC invests $35 billion annually into its operations, while Samsung has committed
a staggering $230 billion for a single new facility. In contrast, the $53 billion US allocation for
domestic manufacturing pales. Without slashing capital costs, overhauling the permitting process,
and boosting labor productivity, the US stands no chance of competing with Taiwan or South
Korea in cutting-edge semiconductor production.

3.3 Strategic Alliances and Geopolitical Swing States

At this juncture, the way forward for the US needs to form strategic alliances that help it secure its
position in this techno-economic warfare. Aligning with geopolitical swing states that control
various segments of the Al stack—such as the UK, Israel, Japan, the Netherlands, South Korea, and
India—is crucial. For instance, the Netherlands exclusively supplies 100% of the world's EUV
lithography systems through ASML, which are indispensable for cutting-edge chip manufacturing.
Paired with ramping up Samsung and Intel semiconductor production, a strategic alliance that also
keeps China at bay ensures the US maintains technological leadership amidst the geopolitical
upheaval in the scenario of a Taiwan invasion. These alliances wouldn’t merely be economic
transactions for the US; they would be strategic imperatives that intertwine technological
cooperation with geopolitical strategy, securing supply chains and promoting a stable
environment of mutual reliance among key players in the global technology landscape.
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Technological advancements have consistently led to significant economic shifts, with wealthier
nations often pulling further ahead. This trend is vividly seen in the global Al race, where the
United States and China, who collectively invested over $90 billion in Al in 2023, dominate the
landscape. This scenario mirrors the exponential growth predicted by Moore's Law, which has
driven the semiconductor industry and, by extension, global economic growth. The proliferation of
cell phones, which saw global penetration rates jump from 12% in 2000 to 67% by 2019,
exemplifies how technological adoption can revolutionize economies, particularly in developing
nations. Similarly, the automotive industry, with its advancements in manufacturing and
technology, reshaped economic landscapes, making countries like South Korea pivotal players.
South Korea's Samsung, for example, not only leads in consumer electronics but is also a key
player in the semiconductor market, producing 20% of the world's memory chips and investing
$230 billion to build the world's largest semiconductor hub.

The importance of geopolitical swing states like the Netherlands, Israel, and India is underscored
by their strategic positions in the global technology supply chain. The Netherlands' ASML holds a
near-monopoly on the production of advanced lithography machines essential for semiconductor
manufacturing. Israel's tech ecosystem, driven by significant government investment and a robust
startup culture, contributes crucial innovations in Al and cybersecurity. India, with its burgeoning
tech industry and strategic initiatives like 'Digital India,’' is poised to become a major hub for Al
development.

A broader perspective shows that the Al race is not merely a US-China dichotomy but a complex,
interconnected global endeavor. For instance, the European Union, recognizing the strategic
importance of Al, launched a coordinated plan to invest €20 billion per year by 2030 in Al and
digital innovation. Japan, another critical player, committed to increasing its Al-related R&D
spending by 30% annually to maintain its competitive edge. These investments highlight how
global collaboration and competition in Al and technology are shaping the future of economic
power.

Geopolitical Relations in the Al
Semiconductor Industry

Taiwan

“Limited imports and éxports:
China focuses on more
domestic development

Netherlands

Japan
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Just as with cell phones and Moore's Law, the trajectory of Al development will likely continue to
accelerate, driven by both established tech giants and emerging players. The global nature of this
race underscores the need for international cooperation to ensure equitable growth and the
mitigation of potential risks associated with rapid technological advancements. This
interconnected dynamic is vital for maintaining a stable and prosperous global economy, where
advancements benefit not just a few nations but the world at large.

Impacts on the Global Al Ecosystem: What’s the Big Picture?

The looming threat of a Chinese invasion of Taiwan and the uncertainty about which players will be
able to step up and when raises a critical question:

Does this spell doom for the semiconductor industry and, by extension, the entire global Al
ecosystem?

Not necessarily. While the challenges are significant, there are several reasons for cautious
optimism:

Consequence: Increased Concentration of the Al Infrastructure Market

REASON 1: EXISTING Al CHIPS AND INFRASTRUCTURE

Even if the Al supply chain faces disruptions, the fact remains that a significant number of Al chips
already exist and will continue to be used. That is, the Al developments will still face positive
growth just at a potentially decreasing rate.

The primary effect of any possible supply chain constraints will be that the price of the chips will
skyrocket. This scenario is reminiscent of the COVID-19 pandemic, during which chip prices surged
due to severe supply chain disruptions and increased demand for electronic devices. This increase
in chip prices had a significant impact on various industries, including the IT Asset Disposition
(ITAD) industry. As companies sought to manage costs, the demand for refurbished and second-
hand IT equipment rose sharply. ITAD companies, which specialize in the secure and
environmentally responsible disposal of IT assets, experienced increased business as organizations
turned to them for affordable alternatives to new, high-priced chips and devices. This trend
underscores the critical role of the ITAD industry in providing cost-effective solutions during
periods of supply chain instability and chip price inflation.

Consequently, the secondary or collateral effect would be that it will become increasingly difficult
for startups to afford these essential components, potentially driving many out of the market. As a
result, the Al industry will likely see a shift towards a more concentrated market, dominated by
established companies. Cloud giants like AWS, Microsoft Azure, and Google Cloud who make GPUs
available “as a service” — along with Oracle, CoreWeave, and Lambda Labs— collectively received
25% of Nvidia’s Al H100 shipments in 2023. These companies will benefit the most from the
increased demand as their profits are expected to rise significantly by capitalizing on the scarcity
of Al chips, even if their overall revenues may face some fluctuations. Given these sky-high prices,
only incumbents with enough resources will be able to access these chips and drive Al
development. Established players such as OpenAl (through Microsoft) and Google (through its own
TPUs) will continue to push forward Al advancements. Their existing infrastructure and resources
will enable them to maintain and even accelerate their Al research and deployment efforts.
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This concentration of Al capabilities among a limited number of major players could lead to more
coordinated and robust advancements. However, it also means that the diversity of the ecosystem
may be reduced, limiting opportunities for smaller startups and new entrants. Nevertheless, the
overall pace of Al development is likely to remain strong, propelled by the significant investments
and resources of these leading incumbents. This scenario highlights the resilience and adaptability
of Al progress, even amidst significant geopolitical and economic challenges.

Consequence: Al growth is driven by the software market

REASON 2: THE UNTAPPED POTENTIAL OF Al SOFTWARE

Even with hardware constraints, Al software can continue to grow because it hasn't yet fulfilled its
full potential. The Al ecosystem is not solely reliant on hardware; it encompasses various layers,
each playing a crucial role. While Al infrastructure providers, chip/compute designers and chip
makers have established their business models and seen significant gains, the real opportunity
now lies within the Al software layer.

Substantial developments have already been made in Al software, but many companies are still
exploring sustainable business models. The major winners in this space are not yet clear, indicating
that there is still vast potential to be realized. Even if the Al supply chain faces disruptions due to
issues with semiconductor markets, the evolving Al software layer holds the key to driving future
advancements.

Al software platforms are poised to continue innovating, offering new products that leverage best-
in-class large language models without the need for extensive GPU resources. Companies can
access state-of-the-art large language models via APIs from platforms like OpenAl, Cohere, and
Anthropic. Additionally, they can utilize resources from Hugging Face to obtain model weights for
various high-performing open-source LLMs, such as Meta’s LLaMA, Stanford’s Alpaca, and
Databricks’ Dolly.

10
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This focus on software innovation means that even amidst hardware limitations, Al can still
progress significantly. The potential for Al software to grow and evolve remains vast, driven by
creativity, new algorithms, and novel applications that do not necessarily depend on the latest
hardware advancements. This resilience ensures that Al developments will continue to push
forward, maximizing the untapped potential within the software domain.

Consequence: Fragmentation of the Al chip market in the short-term

REASON 3: EMERGING ALTERNATIVES AND STRATEGIC ALLIANCES

Furthermore, there are always other less powerful alternatives to consider. While the exact
timeline for competitors like Samsung or Intel to develop chips of a similar level is uncertain, many
fabs around the world—from the U.S. to Europe to Israel—are capable of producing lagging-edge
logic chips at scale. Although these chips are less powerful than the current leading Al chips,
previous-generation chips could be used in a pinch to support some Al computing workloads. This
transition would be challenging, as Al companies worldwide have developed their technology
stacks, vendor relationships, product roadmaps, commercial timelines, and financial budgets
based on the availability of leading-edge chips like Nvidia’s ALOO and H100 GPUs. However, having
these alternatives provides a buffer against complete disruption in the 3-4 years it is projected for
competitors like Samsung and Intel to catch up.

Ultimately, while the threat of geopolitical disruptions poses significant challenges to the global Al
ecosystem, a combination of existing infrastructure, strategic adaptations, and emerging
alternatives ensures that the system is not entirely doomed. The Al ecosystem has shown
resilience and adaptability, leveraging existing assets, fostering innovation in software, and
building strategic alliances to navigate these turbulent times. By doing so, the global Al ecosystem
can continue to thrive, driving technological progress and economic stability even in the face of
adversity. The stakes are high, but so is the potential for a resilient and diversified global Al
ecosystem that can weather the storms of geopolitical upheaval, ensuring continued innovation
and economic stability in the face of adversity.

IMPACT ON THE ITAD
INDUSTRY

Some analysts believe that China might invade Taiwan as early as 2025, which would render TSMC
inoperative. Since it will take Samsung, Intel, and other manufacturers a few years to catch up the
short-term impact on the ITAD industry would be significant.

The geopolitical implications of such an invasion are vast, affecting multiple sectors, including the
crucial ITAD industry, which will be significantly influenced by the increased demand for less
efficient (say, 27nm) GPUs from other manufacturers like Samsung and Intel.

Given TSMC's pivotal role as one of the few companies with state-of-the-art GPUs, its disruption
would necessitate a substantial increase in the number of less powerful GPUs to maintain current
compute levels. This shift means more hardware will be required, driving a boom in ITAD services
as companies seek to responsibly dispose of or recycle outdated equipment.

11
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Our analysis projects an 18.76% CAGR from 2025 to 2029 for the number of GPUs needed,
reflecting this inefficiency and the need to compensate for lost capacity. As noted in the table
above, TSMC is one of very few manufactures of the powerful < 7nm chips that Nvidia nad AMD
rely on to manufacture their most powerful data center GPUs. In the absence of TSMC, companies
will have to rely on less efficient chips that are 27nm for an estimated 3-4 years that will take
competitors like Samsung and Intel to catch up TSMC’s current capacities.

This aligns with our analysis period, during which heightened ITAD activity will be necessary.

Increased hardware turnover will generate more e-waste, necessitating efficient resource recovery
and recycling.

Number of GPUs (2024-2029)
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The ITAD industry's role in managing this surge will be crucial for promoting sustainability and
mitigating environmental impact, ensuring continued innovation and economic stability amidst
geopolitical upheavals. As companies ramp up production of >7nm chips to fill the void left by
TSMC, the resulting increase in outdated hardware will further drive demand for ITAD services,
solidifying the industry's importance in this critical period of technological transition.

Furthermore, the global semiconductor supply chain's dependence on TSMC highlights the
importance of diversifying manufacturing capabilities to mitigate such risks in the future. As
companies accelerate the production of 27nm GPUs, the volume of outdated hardware will rise,
leading to a surge in demand for ITAD services. This increased hardware turnover will not only
drive the growth of the ITAD sector but also emphasize its critical role in ensuring that the disposal
and recycling of electronic waste are managed responsibly.

This scenario underscores the resilience and adaptability of the ITAD industry, positioning it as a
vital player in maintaining sustainability and supporting the global economy during times of
technological and geopolitical transitions. After this transitional period, other companies will
hopefully have developed the capabilities to match and surpass TSMC's current technological
sophistication and production efficiency.

12



its.,

The potential geopolitical upheaval posed by a Chinese invasion of
Taiwan and its implications for TSMC highlight the fragility of the
global semiconductor supply chain. TSMC's pivotal role in Al chip
production means that any disruption could have catastrophic
consequences for technological advancement and economic stability
worldwide. However, the global Al ecosystem's resilience lies in its \
existing infrastructure, the untapped potential of Al software, and the
emergence of strategic alliances and alternatives.

The concentration of Al capabilities among established players
like AWS, Microsoft, and Google underscores the adaptability of
the industry, even amidst hardware constraints. The Al software
domain continues to thrive, offering significant opportunities for

' innovation without immediate reliance on cutting-edge hardware.
Additionally, the strategic importance of geopolitical swing states,
such as the Netherlands, Israel, and India, reinforces the necessity
of global cooperation to navigate these challenges.

In the face of potential disruptions, the ITAD industry will play a
crucial role in managing the increased turnover of outdated
hardware, promoting sustainability, and ensuring a stable
transition. The emphasis on diversifying semiconductor
manufacturing  capabilities and  fostering international
collaboration is vital for mitigating risks associated with
geopolitical tensions.

Ultimately, the global Al ecosystem's ability to adapt and innovate, combined with strategic
geopolitical alliances, will ensure continued technological progress and economic stability. While the
stakes are high, the potential for a resilient and diversified Al landscape remains strong, offering hope
for a stable and prosperous future in the face of adversity.
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