| | II U 0 ﬂie:gement Research Mote

US and China battle to dominate global chip production

e The US and China are racing to become the world’s largest producer of semiconductors

e The US’s CHIPS Act raises the stakes by offering subsidies to US companies provided they do not
expand production in China

¢ As the competition heats up, makers of advanced chips are likely to be the biggest beneficiaries

Tech war between US and China intensifies

Recent visits to Taiwan, first by Nancy Pelosi, speaker of the US House of Representatives, followed by a
US congressional delegation, has significantly soured already tense relations between the US and China.
These have led to not only continued Chinese military drills around Taiwan but the publication of a white
paper by China to emphasise its commitment to Taiwan reunification.

However, despite the sabre-rattling from both sides, escalation into a full-blown military conflict is not
expected in the near term. At the present time, China is unlikely to want to risk US economic sanctions and
the freezing of central bank assets. Similarly, the US military appears reluctant to engage China on its home
ground, especially given the latter’s control over the first island chain of countries in East and Southeast Asia.

Instead, the two countries are more likely to raise the stakes on their ongoing technology battle. This month,
new disputes were sparked by the signing into law of the CHIPS (Creating Helpful Incentives to Produce
Semiconductors for America) and Science Act. The Act provides for US$280 billion of funding, of which
US$52.7bn of subsidies is to be made available to US chipmakers for research, development and
manufacturing.

China’s is taking big strides but it’s not quite there yet

The latest salvo from the US comes from a position of weakness, as US President Biden readily admits.
East Asia currently controls 75 percent of the global production of semiconductors, with Taiwan and Korea
leading the pack.

China’s share of global capacity has continued to edge up and is now in fourth place and close to Japan’s,
having moved ahead of the US’s capacity share for the first time in 2019. In contrast, the US has dropped
from a manufacturing capacity share of nearly 40 percent in 1990 to around 12 percent today, according to
a 2020 IC Insights report.



https://anysilicon.com/semiconductor-wafer-capacity-by-geographic-region-2020/

Figure 1: Percentage of global wafer capacity by geographic region, Dec 2020
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In terms of global chip sales, China also registered an unprecedented annual growth rate of 30.6 percent in
2020, allowing the country to capture 9 percent of the global semiconductor market, from just 3.8 percent five
years previously. Based on this trajectory, China has the potential to secure close to a fifth of global sales by
2024, helped by the rise of new Chinese semiconductor enterprises — said to number 15,000 in 2020 alone.

However, the US remains by far the top country for chip sales. In 2020, the country accounted for almost half
of the global total, according to the Semiconductor Industry Association’s 2021 Factbook. This is a leadership
position that it has held for several decades and will continue to hold, although its share has weakened
recently and may drop to 40 percent by 2024.

Tough choices for US Chipmakers

It is against this backdrop that the CHIP Act has been introduced, and its funding initiatives come with some
tough conditions for US companies. Subsidy recipients are barred for 10 years from introducing or expanding
their production of semiconductors in China beyond “legacy” versions, and these must be predominantly for
the local market. This means that companies must choose between the potential value of federal funding and
China’s cheaper manufacturing costs.

It is not known whether the Act plus other pressures from the US government will deter US companies like
Intel from continuing with their plans to build new chip fabrication facilities in China. The company had
announced new China investments in March this year, which would have brought their total investment in the
country to just under $4 billion, making it one of China’s largest foreign investors

In response, the China government has slammed the policy, saying that it will “disrupt international trade and
distort global semiconductor supply chains”. Two Chinese trade associations also criticised the Act for
intensifying geo-political competition, harming technological innovation, and hindering the global economic
recovery.

All eyes on the prize: advanced semiconductors

These substantial subsidies and tough words reflect the importance of semiconductors as a component in
countless electronic devices. But perhaps even more importantly, semiconductors are essential in some of
the US’s and China’s most strategic technology and national security objectives, including 5G/6G
communications, renewable energy, electric vehicles, and artificial intelligence.
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Many of these applications require not just semiconductors, but advanced versions, the production of which
is a highly technical exercise requiring deep expertise across different companies. It is thought by some that
the US-initiated Chip 4 alliance which includes chip giants, South Korea, Japan, and Taiwan, is a tactical
move to limit China’s access to global semiconductor value chains.

There have also been claims that the US is actively preventing the sale of advanced deep ultraviolet (DUV)
systems to China. Dutch company ASML is a leading manufacturer of extreme ultraviolet lithography (EUV)
systems, a state-of-the-art technology used to produce the latest and most powerful chips expensive
equipment for chip production. The sale of these systems have been banned from China since 2019, making
it difficult for the country to make cutting-edge chips.

Taiwan’s fortunes linked to its chip capabilities

Taiwan remains one of the few centres in the world capable of making advanced chips, with the Taiwan
Semiconductor Manufacturing Company (TSMC) at its helm. The 2022 TSMC Technology Symposium was
an opportunity for the company to announce that its industry-leading 2 nm chip technology will be
commercially available by late 2025. This would put TSMC neck and neck with Intel in terms of the production
of the world’s most advanced chips.

China is clearly hungry to acquire this technology and achieve self-reliance in terms of the end-to-end
semiconductor supply chain. While this may not be incentive enough to launch military action in the short
term, it certainly adds to Taiwan’s attraction. In the meantime, companies able to contribute to the production
of advanced semiconductors looks likely to remain in high demand.
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