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Executive summary

In our previous report, Decoding the hardware-software performance dispersion (March 2026), we
discussed the global rotation from software enthusiasm toward hardware monetisation. Al monetisation
increasingly favoured firms exposed to semiconductor capex and compute infrastructure. Many Tech
Hardware firms that benefit from this part of the Al supply chain, such as semiconductor manufacturing,
equipment and electronic components, reside in Asia.

In this paper, we broaden the discussion beyond Tech Hardware to the broader physical Al enabler
supply chain, which also includes compute infrastructure (e.g. data centres and electricity infrastructure)
and materials. We identify five broad segments of physical Al enablers — semiconductors, semiconductor
equipment and electronic components, compute infrastructure, energy and electricity infrastructure, and
critical materials — which together capture the broader ecosystem supporting Al deployment.

The shift from digital Al to physical Al enablers places Asia at the centre of the global Al investment
landscape. Which Asia markets appear well positioned for the “physical layer of Al enablers”? Taiwan,
Korea and Japan are stronger players in physical Al enablers — from semiconductor manufacturing to
critical advanced equipment and major components for data centre buildout. China participates
selectively as the government promotes tech self-reliance, but benchmark composition may dilute direct
physical Al supply chain exposure due to its large share in software stocks. Lastly, critical upstream
materials such as copper and aluminium can be positioned through markets like China, India, Malaysia
and Indonesia.

This report is purely investment and market research analysis and geographic references are solely for
market classification and research purposes.
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What are “Physical Al enablers™?

Over the past three years, Al has been one of the most important drivers for global equity market
performance. Early investor enthusiasm focused on Al models, software platforms and semiconductor
chips that can provide more computing power, leading to the first round of rally for Tech Software stocks
and Hardware stocks, particularly, Semiconductors stocks. However, overtime, as discussed in our
previous paper Decoding the hardware-software performance dispersion, over the past year, Tech
Hardware stocks have generally delivered stronger performance. This can be attributed to investors
shifting focus on areas with more tangible demand and near-term cash flow generation. More particularly,
many of these Hardware are the physical layer of Al enablers.

Exhibit 1: The outperformance of global Tech Hardware stocks since 2024
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Source: FTSE Russell and LSEG. Data as of June 2026.

While semiconductors have been at the centre of this Al-led super cycle, the Al supply chain extends well
beyond just Tech Software and Hardware. The deployment of Al also requires a broader network of
physical assets, including infrastructure — such as data centres, power generation and grid investment —
and also the materials and equipment used throughout the production process. This broader ecosystem
reflects the growing importance of the “physical layer” of Al, and is in conjunction with the emerging
investment theme in 2026 — HALO (Heavy Assets, Low Obsolescence).

In this paper, we define “physical Al enablers” as firms that provide the hardware, industrial systems,
infrastructure and upstream inputs required to enable Al development and deployment. We classify the
physical Al enabler ecosystem into five broad segments:

Semiconductors, memory and advanced packaging
Semiconductor equipment and electronic components
Compute infrastructure and data centres

Energy, electricity and grid infrastructure

Materials and specialty chemicals

Why do we focus on the “physical” layer of Al? Much of the Al narrative has centred on digital Al
enablers, such as Al models, Al applications, cloud platforms and software providers. Many of these
relevant investment opportunities are in the US equity market.

Physical Al enablers play a different role within the value chain. They provide the foundational
technologies and infrastructure that make Al deployment possible and are often among the earliest
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beneficiaries of rising Al-related capex. More importantly, as Al adoption continues to scale, demand for
compute capacity, memory, power and supporting infrastructure is expected to remain resilient. This
suggests that physical Al enablers are at the spotlight of the Al investment landscape.

Mapping Asia’s physical Al enabler ecosystem

As discussed in the previous section, many of the investment opportunities associated with digital Al
enablers and Al applications are in the US. Many of the leading cloud providers, foundation model
developers and software platforms are predominantly US-listed companies and continue to dominate the
digital Al landscape.

In contrast, the physical layer of Al value chain is highly concentrated in Asia. Many of the technologies,
manufacturing and industrial capabilities required to support Al deployment are produced within a
relatively small group of Asian markets. Taiwan, Korea and Japan occupy several of the most important
positions within the global Al supply chain, spanning semiconductor manufacturing, memory production,
advanced packaging, semiconductor equipment, server manufacturing and specialty materials. Together,
these markets form the backbone of the physical Al enabler ecosystem.

Beyond semiconductor supply chain, data centres emerged as another critical component of the physical
Al value chain. Data centres provide the computing infrastructure required for Al model training, inference
and cloud services. The rapid expansion of Al workloads has driven significant investment in data-centre
construction and operations, creating demand for electricity, power infrastructure, cooling systems and
selected industrial materials. As a result, the Al investment theme increasingly extends beyond
technology hardware and into infrastructure, utilities and upstream materials. This could benefit markets
such as China, India and Indonesia which are key aluminium suppliers.

As mentioned in the previous section, in this paper, we identify five broad segments. Each segment plays
a distinct role within the Al value chain and exhibits different geographic concentrations across Asia. To
identify companies with meaningful exposure to these themes, we map the ecosystem to relevant ICB
subsectors:

Semiconductors — compute,

memory and advanced

packaging:

oSemiconductors

oTelecommunications
Equipment

Semiconductor or Al Semiconductor equipment and
infrastructure relevant materials electronic components:

and specialty chemicals: oProduction Technology Equipment
oAluminium oOElectronic Components

oCopper oComputer Hardware

oNonferrous Metals oElectronic Equipment: Gauges and

oChemicals: Diversified Meters
oGeneral Mining oElectronic Equipment: Other

Energy, electricity, and grid Compute infrastructure —
infrastructure: data centers:
oConventional Electricity olnfrastructure REITs
OAlternative Electricity

oMulti-utilities

oRenewable Energy Equipment

Many of the subsectors listed above represent direct Al enablers, such as semiconductor design,
manufacturing, advanced packaging, and equipment. These areas sit at the centre of the Al value chain
and are among the earliest beneficiaries of rising Al-related capex (Exhibit 2).

FTSE Russell




Global Investment Research | Equities

Exhibit 2: Hyperscalers’ massive Al-driven capex has driven the rise of physical Al enablers
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Source: FTSE Russell and LSEG. Data as of June 2026.

Beyond the direct physical Al enablers, the buildout of data centres and electricity infrastructure also
creates demand for selected materials such as copper, aluminium and steel. Copper and aluminium are
used extensively in power transmission, electrical equipment and cooling in data centres. Specialty
chemicals and semiconductor materials are critical inputs throughout the chip manufacturing process. We
therefore include these subsectors as direct inputs of the broader physical Al ecosystem. Materials such
as iron and steel should also see demand from data centre buildout.

In contrast, we exclude the Iron and Steel subsector from our analysis. Although steel demand may
benefit from data centre and infrastructure construction, the sector remains primarily driven by broader
construction and industrial activity. Its linkage to Al deployment is therefore less direct than that of
semiconductors, power infrastructure or specialty materials.

Power demand has surged significantly as data centres drive higher electricity consumption, supporting
not only conventional but also renewable power generation. In addition, more data centres suggest more
demand for servers and storage systems, benefiting Asian manufacturers across the Electronic
Components and Computer Hardware subsectors. Notably, several Taiwanese companies, which are
classified as Computer Hardware, have become key suppliers of Al servers and related infrastructure to
global cloud providers and hyperscalers.

Exhibit 3: Semiconductors and equipment-relevant stocks led the strong performance YTD
across APAC. Basic Materials in ASEAN have also seen positive return

YTD total return (USD) Taiwan Korea Japan China Thailand Malaysia HK India Indonesia Philippines Singapore All-World
Semiconductors 66% 100% 52%
Technology Electronic Components 98% 163% 89% 79% 10% [E26%) 16% 94%
Production Technology Equipment 135% 88% 86% 134% 208% 120%
Computer Hardware 31% -9% -24% 51% 147% 22%
Tel Tel ications Equi t 102% | 156% 8% 17% 81%
Industrials Electronic Equipment: Gauges and Meters 177% 33% -3% 28%
Electronic i t: Other -15% 19% 8%
Chemicals: Diversified 141% 6% 40% 48% 54% 12% 4% 24%
) Aluminum 3% 8% 3% -8%
Basic - o, o o, 0
Materials General Mining 5% -16% 22%
Nonferrous Metals 23%M  71% 1% -16% 22%
Copper -20% -21% 16%
Energy Renewable Energy Equipment 23% -16% 4% 17%
Conventional Electricity 25%0 2% 2% 37% 6% 7% 13% 2% 8%
Utilities Multi-utilities -18% 14% 6% 8% 12%
Alternative Electricity -3% 17% -1% 17%

Source: FTSE Russell and LSEG. Data as of June 2026.

FTSE Russell




Global Investment Research | Equities

Which markets are well positioned?

Exhibit 4 shows the physical Al enabler relevant subsector weights in each Asia markets. Taiwan and
Korea are substantially more exposed to physical Al enabler industries, with more than 80% of FTSE
Taiwan and 70% of FTSE Korea exposed. Particularly, they are concentrated in hardware.

Exhibit 4: Taiwan and Korea are highly exposed to physical Al enabler industries

Physical Al enabler relevant subsector weight (% of market)

Industry Subsector Taiwan Korea China Thailand Malaysia HK India Indonesia Philippines Singapore
Semiconductors 31.3% 4.3% 3.3%

Technology Electronic Components 10.0% 3.8% 3.7% 2.8% 17.4% 0.9% 0.1% 1.0%
Production Technology Equipment 2.3% 0.2% 7.6% 0.9%
Computer Hardware 4.6% 0.1% 0.6% 0.3%

Telecom Telecor ications Equiy t 1.1% 36.5% 4.2% 0.2%

Industrials Electronic Equipment: Gauges and Meters  0.7% 2.0% 0.1%
Electronic Equipment: Other 0.1% 0.1%
Chemicals: Diversified 0.9% 0.3% 2.6% 0.9% 1.4% 1.7% 1.0% 2.3%

Basic Aluminum . 0.6% 4.4% 1.1%

Materials General Mining 0.1% 03% 4.8%
Nonferrous Metals 0.1% 0.7% 1.1% 0.2% 0.6%
Copper 0.3% 0.8% 0.1%

Energy Renewable Energy Equipment 0.1% 0.6% 0.6%
Conventional Electricity 0.2% 0.8% 0.8% 6.2% 10.3% 5.4% 3.8% 4.2%

Utilities Multi-utilities 0.0% 31%  1.0% 4.5%
Alternative Electricity 0.5% 0.6% 2.7%

Sum EN26%0 221% 167% 249% 195% L8A% 7% 1 7.9% 7.0%

Others 15.7% 274% 779% 83.3% 751% 80.5% 91.9% 92.3% 92.1% 93.0% 94.5%

Source: FTSE Russell and LSEG. Data as of June 2026.

Taiwan sits at the centre of the Al compute value chain. The market dominates leading-edge foundry
manufacturing and advanced packaging. Its ecosystem also extends into Al server manufacturing and
electronic components. Thailand also stands out, with a 17% weight in the Electronic Components
subsector. This exposure is driven by one single company, Delta Electronics (Thailand), a subsidiary of
Taiwan's Delta Electronics, which plays an important role in the global data centre supply chain.

Exhibit 5: Korea and Taiwan outperformed peers in both 2025 and 2026 YTD
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Source: FTSE Russell and LSEG. Data as of June 2026.
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Korea's competitive advantage lies in memory chips, particularly high-bandwidth memory (HBM), which
has emerged as a critical bottleneck for Al workloads. Japan'’s leadership are across a range of
upstream technologies, including semiconductor equipment, advanced and specialty materials. These
segments are often involved with some of the most technologically sophisticated processes within the
semiconductor supply chain, resulting in high barriers to entry.

China plays a different role within the ecosystem. It has become increasingly important in data centre
deployment, power infrastructure and domestic semiconductor development. Ongoing efforts to
strengthen tech self-reliance have also accelerated investment across China's local Al supply chain,
including semiconductor equipment, materials and industrial automation.

Exhibit 6: Sitting at the centre of global Al supply chain, the East Asian economies have seen
double digit growth in tech products since H1 2025
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Source: FTSE Russell and LSEG. Data as of June 2026.

Taiwan market: Al Compute manufacturing hub

The Taiwanese market sits at the centre of the global Al supply chain, supported by its leadership in
semiconductor manufacturing, advanced packaging and Al server production. As demand for Al
computing power continues to rise, Taiwan has emerged as one of the largest beneficiaries of the Al
investment cycle. Strong Al-driven demand for semiconductors, data centres and Al infrastructure has
contributed to a significant re-rating of Taiwanese equities since 2023. By 2026, the market capitalisation
of FTSE Taiwan had surpassed that of FTSE UK, FTSE Canada and FTSE China, as shown in Exhibit 7.

FTSE Russell




Global Investment Research | Equities

Exhibit 7: FTSE Taiwan’s market cap has become larger than UK, Canada and China
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Source: FTSE Russell and LSEG. Data as of June 2026.

Taiwan’s Tech industry rose 45% in 2025 and 66% YTD as of end-May. As shown in Exhibit 4,
Semiconductors represent by far the largest technology subsector in Taiwan, followed by Electronic
Components, Computer Hardware and Production Technology Equipment. Together, these subsectors
form a comprehensive Al ecosystem spanning chip design, semiconductor manufacturing, advanced
packaging, server assembly and testing services. Exhibit 8 highlights the key players in these subsectors.

Exhibit 8: The Semiconductors subsector accounted for 65% of FTSE Taiwan

Subsector Main names Subsector Subsector
weight as % of market cap
FTSE Taiwan (USD mn)
Semiconductors Taiwan Semiconductor Manufacturing 64.6% 2,112,646
Company (TSMC),
MediaTek,
United Microelectronics
Electronic Components Hon Hai Precision Industry, 10.0% 345,515
Elite Material,
Unimicron Technology,
Yageo
Computer Hardware Asia Vital Components, 4.6% 200,511
Quanta Computer,
Wiwynn,
Wistron Corp
Production Technology ASE Technology, 2.3% 77,239
Equipment King Yuan Electronics

Source: FTSE Russell and LSEG. Data as of June 2026.

Taiwan’s Semiconductors subsector is dominated by semiconductor manufacturers and IC designers,
with TSMC accounting for the majority of the market capitalisation (52% of FTSE Taiwan). As the world's
leading advanced foundry, TSMC manufactures many of the most advanced Al processors used by
global technology firms. Additionally, rising demand for advanced packaging technologies have emerged
as a critical bottleneck in Al deployment. As Al models become increasingly compute-intensive, both
leading-edge manufacturing and advanced packaging have become indispensable components of the Al
value chain. Other important players include United Microelectronics Corporation (UMC), which

FTSE Russell




Global Investment Research | Equities

specialises in mature-node manufacturing, and MediaTek, which is known for its IC design and
communications technologies.

While often overlooked relative to semiconductor manufacturing, the Electronic Components subsector
plays an important role in enabling Al infrastructure deployment. The subsector includes suppliers of
substrates, connectors, printed circuit boards power management solutions and other critical components
used throughout the semiconductor and data centre server supply chains. Several Taiwanese companies
hold competitive advantages in these areas that are essential for Al servers and data-centre equipment.

The Production Technology Equipment subsector provides critical services within the semiconductor
manufacturing process. Companies such as ASE Technology and King Yuan Electronics play important
roles in semiconductor testing, packaging and assembly. Exhibit 8 shows that these firms have delivered
more than 600% total return since end-May 2023.

Taiwan's Computer Hardware subsector includes some of the world's leading original design
manufacturers (ODMs), which assemble and manufacture Al servers, and manufacturers of key
infrastructure used in data centres such as GPU servers, rack systems and associated computing
equipment. Companies such as Quanta Computer, Wiwynn and Wistron have therefore emerged as
major beneficiaries of the rapid expansion in Al data-centre spending. In contrast, in most other markets,
Computer Hardware stocks are mainly traditional PC brands, which are more linked to Al-enabled
devices and software adoptions.

Exhibit 9: Taiwan's Al-Related Tech subsectors have been major beneficiaries of the Al boom

700 Taiwan Tech subsector return (USD, rebased)
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Source: FTSE Russell and LSEG. Data as of June 2026.

Taiwan's Al-related subsectors have delivered strong returns since the launch of ChatGPT and the
subsequent acceleration in Al investment. Production Technology Equipment and Semiconductors have
been the strongest performers (Exhibit 9), reflecting growing demand for advanced manufacturing,
packaging and testing capabilities. In addition, compared to its Tech-heavy peers, Taiwan’s valuation is
indeed similar to the US and Netherlands, of which more than 60% are Tech Hardware. However, it is
more expensive than Korea and Japan (Exhibit 10).
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Exhibit 10: FTSE Taiwan, despite its high ROE, has a relatively high valuation than peers
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Source: FTSE Russell and LSEG. Data as of June 2026.

However, key fundamental indicators such as ROE and sales growth forecasts reflect resilience and
long-term growth potential as Al demand is proving to be structural and capex trends among global tech
leaders remaining robust. Exhibit 11 shows that the sales forecast of Taiwan’s Tech stocks continued to
rise. As discussed in Taiwan equity — Are fundamentals supporting?, the fundamental outlook has largely
remained similar — the structural Al-driven demand is supportive to Taiwan’s physical Al enablers.

Exhibit 11: The forecast sales growth of Taiwan’s Semiconductors stocks has been increasing
since Q3 2025
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Source: FTSE Russell and LSEG. Data as of June 2026.
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South Korea market: The memory dominance

South Korea has long been the global leader in memory semiconductors. Traditionally, memory chips,
such as DRAM and NAND, have been considered as highly cyclical and commodity-like products,
meaning that the pricing is largely driven by supply-demand dynamics. In previous cycles, demand was
primarily linked to consumer electronics such as smartphones, PCs and other devices.

The emergence of Al has shifted this dynamic structurally. The rapid expansion of Al model training and
inference has created a new source of structural demand for memory. Unlike traditional computing
workloads, Al applications require significantly greater memory capacity and bandwidth. In particular,
High Bandwidth Memory (HBM) has become a critical enabler for Al accelerators and advanced GPUs,
allowing Al models to process increasingly large datasets at higher speeds.

As discussed in Korean equities: A diverging, concentrated market, memory supply remains constrained,
but new fab investment cycles can take three to five years. This means that capacity expansion is unable
to meet explosive Al-related demand, and may even crowded out broader memory products, including
DRAM and NAND, used for consumer electronics products, which do not necessarily require the most
advanced memory chips.

Consequently, memory has emerged as one of the key bottlenecks within the Al ecosystem. Due to
memory chip shortage, DRAM contract prices have grown more than 600% yoy; even the prices of more
matured generation DDR3 chips have grown over 400% yoy in 2026. SK Hynix and Samsung Electronics
are the key beneficiaries of this trend. Together, these two companies account for around 80% of the
global HBM market, forming an effective oligopoly alongside US’s Micron Technology. The importance of
memory has become more comparable to that of leading-edge semiconductor manufacturing and
advanced packaging, making Korea one of the most strategically important markets within the physical Al
enabler value chain.

Exhibit 12: Global memory shortage has led to the strong performance of Korea’s
Semiconductors (SK Hynix) and Telecommunications Equipment (Samsung Electronics).
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Source: FTSE Russell and LSEG. Data as of June 2026.

Exhibit 12 shows the strong performance of Korea's Tech, reflecting the market's positive outlook for Al-
driven demand. The Semiconductors subsector, led by SK Hynix, has been the primary beneficiary as
HBM emerged as a key bottleneck for Al deployment. After lagging SK Hynix in the HBM3 and HBM3E
cycles, Samsung Electronics (classified as Telecom Equipment) has ramped up in HBM4 generation,
resulting in its stock price catching up since Q4 2025.

FTSE Russell
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Exhibit 13: Korea’s valuation is relatively cheap compared to peers and its own history
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Despite the rally, continued upward revisions to earnings forecasts have offset much of the valuation
expansion (Exhibit 13). Korea’s valuation is relatively cheap compared to either its regional peers, or its
historical level. Korean equities remain attractively valued (Exhibit 10), given the fundamentally strong
Tech outlook and the ongoing corporate governance reform, as discussed in Korean Equities: Macro
Recovery, Reform and Al. However, investors should remain mindful that Korea'’s volatility is higher than

most other Asian equity markets, as shown in Exhibit 14.

Exhibit 14: Korea equity’s volatility is higher than most APAC markets
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Japan market: Precision equipment and
materials leadership

Unlike Taiwan and Korea, whose Al exposure is concentrated in semiconductor manufacturing and Al
server production, Japan's strengths lie further upstream in the semiconductor value chain. Japanese
companies lead in semiconductor equipment, testing technologies, silicon wafers, specialty chemicals
and advanced materials. The rising Al demand for advanced semiconductors indirectly drives demand for
the equipment and materials required throughout the manufacturing process.

In addition, Prime Minister Takaichi’'s government drives for policy reforms across 17 strategic areas, with
semiconductor and Al being one of the core pillars. Latest estimates suggested that the government
target to invest more than JPY370 trillion (~USD2.3 trillion) to be invested by the public and private
sectors across the 17 strategic fields by 2040. In the Al and semiconductor strategic area, JPY10.5 trillion
is expected to be invested in physical Al. These help position Japan as one of the key players in the
global Al investment cycle.

Exhibit 15: Tech has led over one year, with Industrials and Basic Materials also rising

330 Japan total return by industry (USD, rebased)
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Source: FTSE Russell and LSEG. Data as of June 2026.

Exhibit 4 shows that the Semiconductors subsector accounted for 4.3% of FTSE Japan, which is much
smaller than Taiwan and Korea. Nonetheless, the three components and equipment related subsectors —
Electronic Components, Production Technology Equipment and Electronic Equipment: Gauges and
Meters — together accounted for 13.2% of FTSE Japan. Chemicals: Diversified accounted for 2.6%,
which is higher than most other APAC markets. Japan's advantage lies not necessarily in manufacturing
the chips themselves, but in supplying tools required to manufacture increasingly sophisticated chips.
Below we discuss the two main segments of Japan’s leadership in the semiconductor supply chain:

(1) Equipment and components

Japanese firms maintain leading positions across multiple stages of semiconductor production (Exhibit
17). While Japanese chipmakers are relatively small compared to those in Taiwan and Korea, firms such
as Kioxia hold leading positions in specific memory products, such as NAND flash and SSDs (Solid State
Drives), contributing to strong returns (Exhibit 16) as memory supply has tightened since Q4 2025.

FTSE Russell
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Exhibit 16: Japan’s semiconductor equipment stocks have seen strong return since 2024
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Source: FTSE Russell and LSEG. Data as of June 2026.

Tokyo Electron and Advantest are the global leaders in semiconductor equipment and have become
direct beneficiaries of rising demand for Al accelerators and high-performance computing chips. There
are also near-monopoly firms in highly specialised area — for instance, Lasertec dominates global EUV
mask blank inspection equipment. As Al chips become more powerful and expensive, testing
requirements become increasingly stringent, supporting long-term demand for advanced testing
solutions. As chipmakers continue to expand capacity, demand for equipment has also risen.

In addition to semiconductor equipment, Japanese companies maintain strong positions in industrial
automation, sensing and precision measurement. Firms such as Keyence benefit from broader trends in
factory automation and industrial digitalisation, which are increasingly supported by Al adoption across
manufacturing processes. Some critical components, such as MLCCs, have also seen stronger demand
from Al servers and data centres.

While these companies represent a relatively small share of overall semiconductor spending, their
technologies are often difficult to substitute, have higher barriers to entry and strong pricing power. As a
result, Japan's equipment and component manufacturers remain important physical Al enablers with
positive outlook on explosive Al demand.

FTSE Russell
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Exhibit 17: Key players in the major subsectors of Tech

. Weight (% of
Subsector Company ‘ Main products/ Strength FTSE Japan)
Advantest Leading supplier of semiconductor testing equipment,
Cor particularly for Al accelerators and high-performance 2.2%
P computing chips.
Tokyo Semiconductor manufacturing equipment that provides
Production y deposition, etching and cleaning systems used 2.2%
Electron N
Technology throughout the wafer fabrication process.
Equipment . Grinding, dicing and polishing technologies for o
Disco . . . 0.7%
semiconductor manufacturing and advanced packaging.
Global leader in EUV mask inspection and actinic
Lasertec inspection systems used in advanced semiconductor 0.4%
manufacturing.
Murata Global leader in MLCCs (multilayer ceramic capacitors), a
. critical component used in smartphones, servers, Al 0.9%
. Manufacturing .
Electronic accelerators and data-centre equipment.
Components Fine ceramics, semiconductor packaging materials,
Kyocera Corp | substrates and electronic components, such as MLCC, 0.4%
used in semiconductor and industrial applications.
Elec_tronlc . Precision sensors, machine vision and measurement
Equipment: K c dinf . i | and 1.5%
Gauges and eyence Corp syst(_ems used in factory au_tomatlon, quality control an 9%
semiconductor manufacturing.
Meters
Kioxia . o
R Leading NAND flash memory and SSD manufacturer. 0.8%
. Holdings
Semiconductors - - - -
Renesas Leading supplier of MCU (Microcontrollers), analog chips, 0.6%
Electronics SoCs (System-on-Chips), etc. 270

Source: FTSE Russell and LSEG. Data as of June 2026.

(2) Advanced and specialty materials and chemicals

Many Japanese chemicals companies play critical roles in supplying specialty chemicals and advanced
materials to the semiconductor supply chain and play a unique position in several semiconductor
"chokepoint materials". This differentiates Japanese chemicals firms from their regional peers, such as
China, Indonesia and Korea, whose chemical sectors are generally more exposed to petrochemicals and
industrial chemicals than to semiconductor supply chains. In addition, these specialised materials are
characterised by high technological barriers, stringent quality requirements and long customer
qualification cycles, reinforcing Japan's competitive advantage in the upstream semis ecosystem.
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Exhibit 18: The Chemicals: Diversified subsector rose 40% YTD vs Nonferrous Metals’ 71%
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Source: FTSE Russell and LSEG. Data as of June 2026.

Japan dominates some of niche and highly specialised materials and technologies, including
photoresists, EUV (extreme ultraviolet) materials and silicon wafers. Firms such as JSR, Tokyo Ohka
Kogyo, Shin-Etsu Chemical and Fuijifilm collectively account for more than 90% of the global market for
advanced EUV photoresists. Japan also maintains leading positions in EUV mask blanks through
companies such as Shin-Etsu Chemical and Hoya.

Beyond specialty chemicals, Japan's Nonferrous Metals companies also play an important role within the
semiconductor supply chain through advanced electronic materials rather than raw metal production.
Companies such as JX Advanced Metals, Mitsui Kinzoku and Sumitomo Metal Mining produce high-
purity copper materials, sputtering targets, semiconductor packaging materials and electronic
components used in advanced chip manufacturing and Al infrastructure. Exhibit 18 shows that the
Nonferrous Metals subsector has seen a strong performance — 71% YTD and 207% over 12M.

China market: Building a domestic physical Al
ecosystem

China participates differently in the Al ecosystem from other East Asian markets. While software, which
are mainly Al adopter and digital Al, remains the largest technology segment, accounting for 19.6% of
FTSE China as of June 2026, the physical Al supply chain has become an increasingly important
investment theme.

The government has pushed for the tech self-reliance and anti-involution campaigns, as discussed in
China equity: What to watch after the fourth plenum?. US export restrictions have accelerated investment
in local semiconductor manufacturing and Al chip development, making semiconductors one of the
strategic priorities under China's technology self-reliance agenda. To enable Al tech self-reliance, the
Tech Hardware sector plays an important role in the supply chain.
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Reflecting this trend, China's Tech Hardware have significantly outperformed over the past year, as
shown in Exhibit 19. The weight of Hardware stocks has increased from around 2% of FTSE China in
February 2025 to 7.3% by June 2026. Although this remains well below the hardware exposure of
Taiwan, Korea and Japan, it highlights the growing importance of domestic semiconductor development
and Al infrastructure within China's equity market.

Exhibit 19: Tech Hardware stocks have outperformed Software stocks since Q3 2025

400 China Software sector vs Hardware subsectors (TR, USD, rebased)
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----- Software and Computer Services Semiconductors
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Source: FTSE Russell and LSEG. Data as of June 2026.

Tech Hardware stocks in China are more concentrated in Semiconductors (3.3% of FTSE China, as of
June 2026) and Electronic Components (2.8%). Among the larger market cap firms, chip manufacturer
Hua Hong Semiconductor (0.7% of FTSE China) has gained over 200% YTD. While Hua Hong focuses
primarily on mature-node manufacturing rather than leading-edge logic chips, demand has benefited from
domestic substitution across a broad range of semiconductor applications. Chip design key players such
as Cambricon Technologies (0.4% of FTSE China, under Electronic Components) and Hygon Information
Technology (0.3%, under Electronic Components) are developing domestic Al processors aimed at
reducing reliance on imported computing hardware.

In addition to semiconductors, beneficiaries of Al server buildout and data centre demand include
Kingboard Laminates (0.5% of FTSE China, under Electronic Components). Kingboard Laminates is a
global leading manufacturer of copper clad laminates, key components used in data centres.
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Exhibit 20: Energy and electricity stocks were strong in 2025, but experienced corrections YTD

200 China energy and electricity subsectors (TR, USD, rebased)
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Source: FTSE Russell and LSEG. Data as of June 2026.

In addition, Al model training and data-centre operations require substantial electricity, making power
availability an increasingly important enabler. One area where China enjoys an advantage is energy
infrastructure. China's continued investment in conventional power generation, ultra-high-voltage
transmission projects and renewable energy provides a foundation for domestic Al deployment.
Renewable energy has become an increasingly important area of development, supporting both rising
electricity demand from Al data centres and balancing China's longer-term carbon neutrality objectives.

Despite the favourable long-term outlook, China's renewable energy sector has experienced a correction
in recent months (Exhibit 20). One headwind has been the implementation of China's market-oriented
renewable electricity pricing reforms. Following the policy announced in early 2025, new wind and solar
projects have increasingly shifted from fixed on-grid tariffs to market-based pricing mechanisms. While
the reform is intended to improve the long-term efficiency and sustainability of the electricity market,
investors have become cautious on near-term profitability. In addition, the solar supply chain continued to
face overcapacity issues. As a result, while long-term structural demand remains strong, lingering
overcapacity issues and near-term macro and policy headwinds have weighed on share prices.

Critical upstream materials supplier: China,
Indonesia, and India

While semiconductors, equipment and Al servers represent the core of the physical Al ecosystem, the
rapid expansion of Al infrastructure is also increasing demand for several critical industrial materials.
Data centres, power transmission networks and semiconductor manufacturing require large volumes of
copper, aluminium and specialised materials such as minor materials and rare earth. Unlike
semiconductors, these materials are not direct Al enablers, but they provide essential inputs that support
the construction and operation of Al infrastructure. Several Asian markets, particularly China, Indonesia,
Malaysia and India, are well positioned within these upstream segments. Indeed, these markets are not
only important domestic suppliers but also suppliers globally. Additionally, these commodities accounted
for a high share of exports for some of these economies (Exhibit 21)
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Exhibit 21: China is large in copper and aluminium exports

PO d O 024 opper anda - and oppe 00 - 0o O

China 14.0 39.5 0.4% 1.1%

India 2.1 7.2 0.5% 1.7%
Malaysia 2.8 6.6 0.8% 2.0%
Thailand 3.9 34 1.3% 1.1%
Indonesia 3.7 1.4 1.4% 0.5%

Source: UN Comtrade, FTSE Russell and LSEG. Annual data as of 2024.

Copper: Al data centres require significantly more electrical equipment and power consumption, and
hence the expansion of electricity grids has raised demand for copper-intensive transmission
infrastructure. In contrast, copper supply is rather inelastic as it can take years, even a decade, to build
and operate a new copper mine. As a result, increases in long-term demand, which lead to expectations
for shortage of copper fundamentally, from Al infrastructure have supported copper prices. Nonetheless,
copper prices can be volatile (Exhibit 22), subject to near-term drivers such as interest rates directions,
global construction demand and geopolitical uncertainty.

Within Asia, China and ASEAN provide meaningful exposure to copper mining and processing. While
copper demand is driven by multiple structural themes, including electrification and electric vehicles, Al
infrastructure has become an additional source of long-term demand growth. In terms of copper mining
equity exposure, China, Indonesia and India have several large- and mid-cap stocks that fall under the
Copper subsector (e.g. Jiangxi Copper from China and Hindustan Copper from India), and General
Mining (e.g. Indonesia’ Merdeka Copper Gold) with business exposure in copper.

Exhibit 22: YTD copper and aluminium prices face near-term drags
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Source: FTSE Russell and LSEG. Data as of June 2026.

Aluminium: China is one of the world's largest aluminium producers and exporters, therefore holding a
strategic position within this supply chain. India and Malaysia are also large exporters of aluminium
among the Asia, as shown in Exhibit 21. For instance, Malaysia’s Press Metal Aluminium Holdings is one
of the largest aluminium producers in ASEAN which also provide greener processes that have attracted
European investors.
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Aluminium is widely used in data centre construction, server racks, or cooling systems, and can be a
more cost-effective alternative of copper for some power transmission applications, making it an
increasingly important material as Al data-centre capacity continues to expand. However, similar to
copper, aluminium prices can be volatile despite long-term structural rising demand. Drivers such as a
stronger USD, uncertainty around global growth outlook, and an increase in supply on the back of ease in
Middle East conflicts can contributed to near-term volatility.

Exhibit 23: Copper and Aluminium stocks across Asia have seen drawdown YTD
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Source: FTSE Russell and LSEG. Data as of June 2026.

Rare earth: Rare earth materials play a smaller but strategically important role within the physical Al
ecosystem. They are used in advanced electronic components that support Al infrastructure and
semiconductor manufacturing. China is the dominant global producer and processor of rare earth
elements, giving it an important position across several critical technology supply chains.

However, unlike copper and aluminium, the rare earth market is relatively fragmented. Different rare
earth elements serve distinct end markets and therefore exhibit very different supply-demand dynamics.
While Al-driven demand for certain rare earth elements used in Al infrastructure and advanced
manufacturing is expected to remain resilient, demand from other applications, particularly defence, is
increasingly influenced by geopolitical considerations. Ongoing efforts by the US and its allies to develop
alternative processing capacity and reduce reliance on Chinese supply may create divergent pricing
trends across different rare earth elements. Nevertheless, over the longer term, ongoing expansion in Al
infrastructure should provide structural support for demand for selected rare earth elements.
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Conclusion

The Al investment landscape is evolving from a software-led theme towards one increasingly driven by
physical hardware and infrastructure. While digital Al enablers, including foundation models, cloud
platforms and Al applications, were the first beneficiaries of the Al boom, the next phase of Al
deployment requires significantly greater investment in compute capacity, advanced packaging, memory,
semiconductor manufacturing, data centres, electricity and critical materials. These physical Al enablers
are becoming the defining bottlenecks of the Al era, creating new investment opportunities beyond
traditional technology software.

The shift from digital Al to physical Al places East Asia at the centre of the global Al investment
landscape. Taiwan remains the leading beneficiary through its dominance in advanced semiconductor
manufacturing, packaging and Al server production. South Korea sits at the heart of memory, particularly
HBM, while attractive valuations continue to support the investment case despite relatively high volatility.
Japan occupies many of the highest-value upstream positions through semiconductor equipment,
specialty chemicals and advanced electronic materials.

China participates through a different pathway, with technology self-reliance and anti-involution policies
accelerating the development of its domestic hardware ecosystem. India, Indonesia and other regional

markets benefit from rising demand for electricity, aluminium, copper and some other critical upstream

materials. In brief, as Al transitions from software innovation to physical deployment, Asia's physical Al

ecosystem is becoming an increasingly important source of global investment opportunities’.

" This report is purely investment and market research analysis and geographic references are solely for market classification and research
purposes.
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