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A Great High-tech Boom Will Revitalize Japan

~ The key to the US-China confrontation is semiconductors,
the new ‘crude oil’ ~

(1) China becomes even more resolute

The Hong Kong National Security Act succeeded at dividing global opinions
The demise of the one-country, two-systems era for Hong Kong has firmly established the
confrontation between the United States and China. Moreover, China is becoming more

aggressive in many nearby areas, including the border with India, the South China Sea, the
East China Sea and the Senkaku Islands.

Enactment of the new national security act for Hong Kong sparked a joint declaration of
opposition by 27 countries, including Britain, Australia, Canada, Japan, New Zealand and
Switzerland. However, 53 countries led by Cuba announced their support of China’ s action
at the UN Human Rights Council in Geneva on the same day. These numbers demonstrate
China’s success at dividing the opinions of nations worldwide.

Is Taiwan the next step of this salami-slice strategy?

Taiwan is China’s next target. From the outset, one country, two systems was created as a
strategy that encompassed Taiwan. The United States has acknowledged that China has
sovereignty over Taiwan (according to the Nixon Secret Meeting Minutes in China —
Enlargement Final Version, The University of Nagoya Press). This US position indicates that
Taiwan could become like Hong Kong at any time and that China could justify this action.
China has slowly strengthened its hold on the South China Sea and Hong Kong and now
controls both of these areas. Clearly, the country’s salami-slice strategy has been big
success. Now, China appears to be attempting to broaden its battlefronts even more.

Figure 1: Covid-19 total cases per 1 mil population
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China is taking advantage of the COVID-19 pandemic

China was at the forefront of global measures to contain the COVID-19 outbreak and its
economy has returned to normal after staging a V-shaped recovery. There is no doubt that
the Chinese economy is becoming stronger. This crisis has given China significant
geopolitical advantages. The first is rapid economic growth and the retention of the ability
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to supply an immense volume of goods because China was the first country to end its COVID-19 outbreak. The
second is the ability to establish strong ties with countries struggling with COVID-19 by providing these countries with
assistance. The third is a big delay in the impending downturn in China’s current account balance. Worries that
emerged in 2018 about China’s foreign exchange reserves have disappeared. Fourth, the COVID-19 crisis has given
China the opportunity to quickly take actions for achieving effective control in neighboring regions by instigating
disputes. Many people expected the trade war that began in 2018 to erode China’s economic strength. In fact, China’s
economic stature has instead become even greater.

(2) China will fuel the next global economic recovery

China will probably play a central role in the next global economic recovery because it was the first country to end
the COVID-19 outbreak. There are already signs of resumption of economic activity. For example, Japan’s exports
to China of materials for making cardboard are up sharply, Germany’s exports to China are rebounding, and the iron
ore and marine transport markets are healthy. Furthermore, real estate and infrastructure investments are generally
higher than one year earlier. As a result, a V-shaped economic recovery in China is on the horizon. China’s industrial
output increased 3.9% from one year earlier in April and was up 4.4% in May. In addition, fixed asset investments
between January and April totaled 13.68 trillion yuan, down 10.3% from one year earlier, but these investments were
down only 6.3% in the first five months of 2020. A one-month reduction of this size in the year-to-year decline means
that fixed asset investments in May surged 39.4% from one year earlier to 6.24 trillion yuan. Real estate and
infrastructure account for most of these expenditures.

Figure 2: China production, FA investment and fFigure 3: China FA investment in 3 sectors
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The IMF predicts economic growth of 1.0% in 2020 and 8.1% in 2021 in China, by far the highest in the world.
Aggressive government spending will be the primary source of growth. According to information in Prime Minister Li
Kegiang’s speech at the National People’s Congress, issuing 1 trillion yuan of national government bonds for COVID-
19 crisis expenditures will raise China’s annual budget deficit from 2.8% of GDP in 2019 to more than 3.6% in 2020.
Furthermore, local governments in China have raised sales of revenue bonds (issued for specific business purposes)
by 1.6 trillion yuan to 3.7 trillion yuan in 2020.
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Figure 4: Trends and projections of GDP Figure 5: Estimated 5G connections in 2025
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Faster spending on new infrastructure; aiming for 5G leadership

In 2020, China is expected to boost infrastructure investments by 10% to 15 trillion yuan (¥230 trillion). The
government says the majority of this spending growth will target new infrastructure, particularly 5G
telecommunications. China had 198,000 5G base stations in March 2020 and plans to raise this to 600,000 by the
end of the year. By 2025, GSMA Intelligence forecasts 5G connections of 807 million in China, 347 million in Asia
(except China), 231 million in Europe and 205 million in the United States (Wall Street Journal, June 29).

Although China’s economy is vulnerable to significant risk factors, such as a Yangtze River flood caused by a Three
Gorges Dam failure of major release, China will almost certainly be the main driver of global economic growth in
2020 and 2021.

Improvements in the current account balance and foreign exchange reserves

The current account balance, often viewed as China’s Achilles’ heel, has improved significantly. In April and May,
there was a big increase in the trade surplus as exports increased to about the same level as in 2019 while imports
declined. At the time, the number of Chinese people traveling overseas plummeted. The result was an increase in
the current account surplus. The balance of direct investments is improving too. Foreign exchange reserves have
been climbing slowly and stood at $3,112.3 billion at the end of June, giving China a stronger position regarding the
dollar.

Figure 6: China foreign exchange reserves, current account Figure 7: China foreign
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Government policies are driving stock prices higher; A semiconductor stock bubble?

China’s investment boom backed by monetary easing and the guidance of financial authorities has started pushing
up stock prices artificially. At the heart of the stock market rally is the semiconductor sector. President Xi Jinping is in
effect betting the country’s future on this sector by directing enormous investments to semiconductor companies.
Semiconductor Manufacturing International Corp. (SMIC), a national government-affiliated contract manufacturer of
semiconductors, plans to conduct an initial public offering to list its shares on the Shanghai STAR Market (Chinese
equivalent of the Nasdaq stock market). SMIC originally planned to raise about 20 billion yuan ($2.8 billion). With
stock prices now much higher, the SMIC IPO is expected to raise 46 billion yuan ($6.55 billion). In Hong Kong, where
SMIC shares are already traded, the stock price is up 3.1 times since the beginning of 2020. SMIC’s current
EV/EBITDA ratio is 22, far above Samsung’s 4.5 and TSMC'’s 11 (Financial Times, July 7).

Figure 8: Major equity indices since 1/1/2020 Figure 9: Major equity indices since 1/1/2018
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(3) The US shift to a defensive posture and long-term strategy

Hong Kong will probably remain stable for now

Both US houses of Congress have unanimously passed the Hong Kong Autonomy Act, which authorizes sanctions
against individuals and entities that are detrimental to Hong Kong'’s autonomy. President Trump has not yet signed
this bill. US sanctions may not have an immediate impact because Hong Kong is currently financially stable. There
are reports of an increase in overseas deposits in Singapore and other signs of an outflow of deposits from Hong
Kong. Nevertheless, Hong Kong is quite able to withstand these outflows because its foreign exchange reserves of
$440 billion are twice the monetary base. In a pinch, the People’s Bank of China would probably transfer dollars to
Hong Kong. But there are signs that China wants to increase financial support for Hong Kong, such as by listing
Alibaba in Hong Kong. Going one more step, China may announce a plan for Hong Kong’s growth as part of the
Greater Bay Area Plan that results in the unification of Hong Kong with Shenzhen, a huge manufacturing center on
the mainland.

Figure 10: HK foreign exchange reserves Figure 11: The Hong Kong dollar

Foreign exchange reserves (x) The Hong Kong dollar has at times traded
/ Monetary base closer to the stronger end of the limit.
2.0
7761 HK$ / US$1
18
(US$100 mil) _—
5000 HK foreign exchange reserves ’
4000 7.80F
3000
205 7.82}
1000 ’
%015 16 17 18 19 20 7.84+
Note: US$1 = HK$7.75 2019 /11 201 3, 5, 7
Source: HKMA
Source: Nihon Keizai Shimbun 3/7/2020 Source: Nihon Keizai Shimbun 3/7/2020

4/13



o
©
)
(=
[«})
1S
£
o
(&
(=
($)
t
©
[«})
N
()
14
©
=
N
=
=

m Musha Research

Strategy Bulletin Vol.256

Too soon to use the ultimate weapon: Financial sanctions

Imposing financial sanctions on China may not be the right move at this time, but the United States must act now to
build a base for defending its high-tech hegemony from the Chinese threat. As the decisive step concerning Huawei
sanctions, which are discussed later in this bulletin, the US government considered adding this company to its
Specially Designated Nationals list (effectively a list of enemies). This would allow freezing the company’s US assets,
thereby prohibiting the use of the dollar. However, the US government apparently decided that it is too soon to take
this final step (Reuters, December 4, 2019).

The US has shifted to a long-term strategy — Semiconductors and other high-tech sectors will determine the
outcome

China has been stepping up its short-term offensive posture. However, the country has two weaknesses:
semiconductors and finances. China has been taking full advantage of the extra time the country received because
of the COVID-19 crisis in order to take actions for eliminating these weak points. From a macroeconomic standpoint,
China is using investments to maintain internal economic growth. In terms of finances, there has been a big
improvement in the current account balance along with an artificial upturn in asset prices. These measures will
probably delay the emergence of any difficulties for at least three years. Consequently, China is building momentum
in the high-tech sector.

(4) Keys to the US-China high-tech confrontation — I. Huawei

Does the US have the power to contain Huawei now that has become a behemoth?

At first glance, China appears to have the advantage in the fight for high-tech supremacy. Huawei is the world’s most
advanced manufacturer of 5G equipment. The company’s base stations have an enormous lead over those of
competitors in terms of technologies and performance. In 2019, according to the British market survey firm Omdia,
base station global market share rankings were as follows: Huawei 34.4%, Ericsson 24.1%, Nokia 19.2%, ZTE 10.2%,
Samsung 8.9%, NEC 0.7% and Fujitsu 0.6%. Furthermore, based on a January 2020 survey by IPlytics, a German
patent data service, Huawei owned 15.2% of the 3,147 patents required by the 5G standard, far ahead of the second-
ranking company. In addition, Huawei’s share of the worldwide smartphone market was 17% in the first quarter of
2020, not far behind the 20% share of Samsung and well ahead of the 14% share of number three Apple.

Figure 12: Global smartphone market share
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Huawei’s remarkable growth is the result of social dumping that uses state capitalism

Normal market competition alone is no longer anywhere near enough to offset Huawei’s strengths. How did this
happen? The answer is the Huawei’s enormous investments for developing technologies and products. As Figure 13
shows, the company’s R&D expenditures have increased by 10 times over a period of 10 years, climbing from $1.9
billion in 2009 to ¥18.9 in 2019. Remarkably, the R&D spending of Huawei’s competitors was mostly flat during this
same period.

The only explanation for these massive expenditures is the backing of the Chinese government. Huawei used this

support to offer prices far below those of competitors, which had higher expenses in line with market prices. The
result was the destruction of the profit structure of the entire telecommunications equipment industry and the complete
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inability of other companies to compete with Huawei. These events are a typical example of social dumping backed
by state capitalism.

The US government studied the feasibility of providing assistance for establishing a domestic telecommunications
equipment manufacturing sector. Cisco and other US companies were asked to consider acquiring Ericsson or Nokia
or at least taking some shares of these companies. However, the US companies declined apparently because the
low profitability of Ericsson and Nokia disqualified them as potential takeover targets.

Figure 13: R&D investment by 5 major
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Offensive actions are now the only course of action

The US government has designated Huawei as a threat to national security and imposed increasingly severe
sanctions since the 2019 enactment of the National Defense Authorization Act. First is prohibiting US government
agencies from purchasing Huawei products. Second is ban on sales of US products to Huawei. Third is a ban on
sales to Huawei of other countries’ companies’ products containing at least 25% US-made components. This step
stopped TSMC from supplying chips to Huawei. In the past, Huawei imported chips from US semiconductor
companies and chips made by TSMC that were designed by Huawei’s chip design subsidiary HiSilicon. At one point,
contract production for Huawei was 16% of TSMC’s sales. But this business was completely shut down in May.
Furthermore, Huawei has been prohibited from using Google’s apps since 2019, a step that makes it difficult to sell
smartphones outside China. There are also reports that Britain and France have agreed to US demands to reduce
in stages the market shares of Huawei’s products. If Britain and France move ahead with these measures, Germany
too would probably feel obligated to cut Huawei’s market share.

(5) Keys to the US-China high-tech confrontation — ll. A boom in China sparked by an
enormous project to establish a semiconductor industry

Semiconductors are the bottleneck for China’s high-tech sector. China supplies the majority of the world’s televisions,
PCs, smartphones and many other electronic products. However, internally produced semiconductors meet only 15%
of China’s demand for these chips. In addition, foreign-owned companies account for most of the chips fabricated in
China. According to IC Insights, a US semiconductor market research company, Chinese semiconductor companies
have a market share of only 4.2% within China and China buys about half of its semiconductors from US companies.
The United States is stepping up its attacks by targeting China’s high reliance on imported chips. In addition to
banning sales of chips and equipment to Huawei, the United States is prohibiting sales of all equipment involving
China’s semiconductor investments. In 2018, the United States prohibited sales of US equipment and technologies
to Chinese DRAM maker Fujian Jinhua Integrated Circuit (JHICC) due to industrial spying allegations. JHICC was
forced to stop construction of a production line as a result. Huawei has been relying on TSMC for more than half of
its semiconductor requirements. TSMC is at the forefront of progress in the industry, including 7 nanometer extreme
ultraviolet (EUV lithography. But now that TSMC has stopped selling chips to Huawei because of US demands,
China’s semiconductor crisis has become an even bigger problem.
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Figure 14: Semiconductor sales by nationality in China market || Figure 15: China-exposed US chip makers
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China has started an enormous national project with the goal of raising semiconductor production from 15% of its
internal demand to 70%. The country is channeling people and capital to various activities with funds coming from
the government and financial markets. These expenditures are creating a boom in business activities and markets
involving semiconductors.

The driving force behind China’s semiconductor project are national semiconductor funds backed by capital from the
national and local governments and from the private sector. Established in 2014, the first fund had $19.6 billion (138.7
billion yuan) and ended in 2019. This fund most likely played a major role in the start of initial volume production of
NAND flash memory chips at Yangtze Memory Technologies (YMTC) and DRAM chips at Changxin Memory
Technologies (CXMT, formerly Innotron).

A second fund of $28.9 billion (204.1 billion yuan) was established in 2019. Investments include Semiconductor
Manufacturing International Corp. (SMIC, which China hopes will become a contract manufacturer that can replace
TSMC, semiconductor manufacturing equipment companies, and other companies. All of these investments are
aimed at building a semiconductor supply chain that can meet China’s demand for these chips.

China will probably be unable to catch up because of US sanctions

China’s current project will probably be unable to accomplish its goal. One reason is the inability of China to utilize
the latest technological advances because of US sanctions targeting Huawei. ARM, a subsidiary of Softbank, is the
world’s only supplier of architecture for smartphone CPUs with high performance and low power consumption. Now,
ARM has cut off all services for China in response to the US embargo. ASLM of the Netherlands is the world’s only
supplier of EUV lithography equipment, which is essential to fabricate 7 nanometer chips. But ASLM as well has
stopped selling equipment to SMIC and other Chinese companies. Consequently, China is unable to acquire
semiconductor devices using state-of-the-art 10 and 7 nanometer technology.

Another reason is the possibility of even more embargos on exports to China because of the resolute stance of the
United States. Furthermore, the 25% limit on US-made components (parts, materials, devices, software) means that
even companies in other countries are unable to sell many of their products to Huawei. And the US can probably
reduce the US content of their products to the 10% or 5% range. The 5G products made by Huawei are a large
market from the standpoint of Japanese companies. According to Huawei chairman Liang Hua, the company will buy
$10 billion of parts from Japanese companies during 2020 (Wall Street Journal, June 30). Examples include the
multilayer ceramic capacitors of Murata Manufacturing and the measuring instruments of Anritsu. Japan can sell
these products to Huawei because of the low US content ratio. However, now that Huawei has been designated a
US security threat, even products that can be sold to China today may be banned in the future.

As Figure 15 shows, China accounts for approximately half of the sales of US manufacturers of semiconductor
devices. Consequently, the United States is very unlikely to block all of these sales immediately. These manufacturers
will probably continue to export products that do not use advanced technologies and sell their products to Chinese
companies that, unlike Huawei, Hikvision and others, are not designated as US national security threats.
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With the United States now using any way impede China, the project to achieve high-tech supremacy is almost
certain to fail with respect to Huawei as well as the semiconductor industry. IC Insights forecasts that China will
increase its semiconductor self-sufficiency rate to only 21% by 2024.

Figure 16: China IC market, production &
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(6) Keys to the US-China high-tech confrontation — lll. The start of a US semiconductor
strengthening project led by the Department of Defense

The excessive concentration of global semiconductor production in Asia (Korea, Taiwan)

If the US-China confrontation becomes even more heated, access to semiconductors will become the biggest risk
for the United States too. The reason is that semiconductors, which are now as vital to the economy as crude oil was
in the past, are manufactured primarily in countries with the potential for conflicts.

A new “Sputnik shock” for the US Department of Defense

The United States is obviously very worried from the standpoint of defense about losing its global high-tech
supremacy. An article titled “The Geopolitics of Semiconductors” in the June 27 issue of Diamond magazine stated
that the United States is experiencing a 21st century “Sputnik shock” that will trigger massive expenditures for national
defense. The Soviet Union’s success at placing the first artificial satellite in orbit created a US defense sector crisis
that resulted in the rapid advances of the US space program. The article goes on to say that the United States is
extremely concerned about China’s capabilities involving Al and 5G and has started to take actions for making
enormous investments in technology. The US Department of Defense is spending $10 billion for the creation of an
integrated cloud system called the Joint Enterprise Defense Infrastructure. However, there is a sense of crisis about
the supply of semiconductors needed to build the foundation of this infrastructure. As the United States and China
continue to face off, semiconductors will play a role similar to that of crude oil in the past.

The risk associated with global shares of 45% for sales and 12% for manufacturing

With 45% of global semiconductor sales, the US companies still control the semiconductor industry. The United
States is well ahead of South Korea (24%), Europe and Japan (9% each), Taiwan (6%) and China (5%). However,
US companies outsource more than 70% of their chip production to companies in Taiwan and South Korea.
Production within the United States is only 12% of global semiconductor output (Figure 18). Market share data for
semiconductor materials and manufacturing equipment (Figure 20) also clearly demonstrate US reliance on Asia for
manufacturing and the high degree of concentration of semiconductor production in East Asia.

This reliance on Asia makes the United States vulnerable to the effects of any sort of future incident with China. The
US semiconductor depends on Taiwan most of all. But depending on the outcome of the next election, Taiwan may
become part of China just like Hong Kong. An armed conflict between North and South Korea is another possibility.
A decision by South Korea to appease China is also possible. There are many potential sources of instability. TSMC
has stopped selling chips to Huawei, but some people think Samsung could step in to replace TSMC. The United
States is therefore moving quickly with plans to increase internal semiconductor production in order to reduce its
vulnerability to these risk factors.
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Figure 17: Semiconductor sales by region Figure 18: Semiconductor sales by nationality
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Figurel9: Global wafer capacity market share Figure 20: Semiconductor material / manufacturing
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To return the production of high-tech hardware, particularly semiconductors, to the United States, many activities are
under way to rebuild the global supply chain under the leadership of the Department of Defense. These activities are
centered on the following three plans:

i. Chips for America Act (introduced on June 10)

This act has a budget of almost $23 billion, consisting of $10 billion for state and local incentives for attracting new
semiconductor plants, $12 billion for R&D subsidies and a $750 million trust fund for supporting policy consistency
in the semiconductor industry. Another major provision is a 40% refundable income tax credit for semiconductor
investment expenditures through 2024.

ii. America Foundries Act of 2020 (introduced on June 25)

This act has a budget of $25 billion. The largest component is $15 billion for grants distributed by the Department of
Commerce for supporting capital expenditures for semiconductor production equipment in the United States. The
remainder is $5 billion for supporting plants and R&D for specialty semiconductor production for national security and
intelligence activities and $5 billion for semiconductor R&D expenses of government agencies.

iii. Economic Prosperity Network

This network is the US concept for a global supply network that does not rely on China. Operations of the EPN will
be based on values rooted in democracy. The United States is talking about this idea with South Korea, Japan, India,
Australia and other countries with friendly US relations.

A world that ignores traditional economic rathonale

The US-China conflict over high-tech hegemony has started to produce in both countries an investment competition
that is not limited by rational economic guidelines. As investments grow, accepted theories involving free trade,
market competition and other themes will no longer influence economic activities. Ignoring these theories may trigger
an abnormal semiconductor investment boom centered on government policies.
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(7) Japan will be the biggest beneficiary of the US-China high-tech fight for hegemony

The geopolitics that destroyed Japan’s high-tech cluster are now favorable

The US-China fight for high-tech supremacy is good news for Japan. In March 2011, | published a book titled “The
end of Japan’s lost 20 years — The Japanese economy from a geopolitical perspective.” from Toyo Keizai magazine.
The book explains that Japan bashing by the United States and the yen’s appreciation destroyed Japan’s high-tech
cluster. Japan’s lost 20 years started as the country could no longer compete in the television, PC, smartphone,
semiconductor and other markets. But the US-China confrontation has shifted the geopolitical environment for Japan
from a headwind to a tailwind. The advanced technologies that Japan has always retained are now creating a new
industrial cluster. The book concludes by proclaiming that Japan is about to stage a big rebound following the
prolonged downturn of its industries.

Figure 21: Semiconductor sales share by

manufacturers’ nationality
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Japan is still the nucleus of the Asia high-tech industrial cluster

Four countries in the Far East still account for more than 70% of the world’s semiconductor output: South Korea,
Taiwan, Japan and China. The reason is the sharp decline in semiconductor production in Japan caused by US-
Japan trade friction in the 1980s and 1990s. Japanese semiconductor engineers and companies that supplied
materials, machines and components for the semiconductor industry suddenly had nowhere to go. These resources
ended up contributing to the creation of industrial clusters in South Korea, Taiwan and China. There was also a need
for these industries in these countries. In other words, the high-tech cluster that existed solely in Japan 30 years ago
has grown to encompass all of East Asia.

Japan is still a vital supplier of high-tech materials and products required by South Korea, Taiwan and China. As a
result, Japan plays the crucial role of the foundation of the East Asia high-tech cluster. As Figure 22 shows, Japan
and the United States dominate the global market for semiconductor manufacturing equipment . Eight of the top 15
companies are based in Japan. Figure 23 lists Japanese suppliers of high-tech materials that have large shares of
their respective markets. With these strengths, Japan may be the only country in the world with the capabilities and
technologies for domestic production extending from upstream to downstream processes of the semiconductor
industry.

Figure 22: Japan and US monopolizing IC

manufacturing equipment market

2019 Ranking 2018 e
(% mil.} (S mil.} Yoy, %
1 us Applied Materials 140161 13468.2 -39
2 EU ASML 12816.1 12769.6 -0.4
3 Japan Tokyo Electron 10914.8 9551.5 -12.5
4 Us Lam Research 10871.4 9549 4 -122
5 Us KLA 4240.8 4665.4 10.0
6 Japan Advantest 25723 24696 -4.0
7 Japan SCREEN 2226.0 22002 -1.2
g8 us Teradyne 1492.0 1553.0 41
a  Japan Hitachi High-Technologies 14027 15326 93
10 EU ASM International 991.2 12609 272
11 Japan Mikon 550.8 12003 117.9
12 Japan Kokusai Electric 1486.0 11373 =235
13 Japan Daifuku 971.5 1107.2 14.0
14 China ASM Pacific Tecnhology 1181.2 893.6 243
15  Japan Canon T65.4 G92.2 -9.6
Total Top 15 66498.3 64051.0 3.7
Total IC Mfg Equipment 83676.8 77204.2 17
‘Source: VLS| Research
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Risk associated with the US-China struggle for East Asia countries other than Japan (China, Taiwan, South Korea)
may increase. If this happens, companies are certain to once again start establishing high-tech clusters to Japan.
Currently, about half of Japan’s semiconductor plants are operated by US companies. Two examples are Hiroshima
Plant that Micron Technology purchased from Elpida Memory and the NAND flash Yokkaichi Plant that is owned
jointly by Toshiba (now Kioxia) and Western Digital. TSMC recently decided to build a semiconductor plant in the US
state of Arizona due to US national security considerations. Semiconductor companies are likely to start realizing that
raising production in US ally Japan can also produce benefits.

Japan lost its position (mainly with respect to high-tech clusters) in the international division of labor

because of geopolitics. The key point to keep in mind today is that geopolitical forces have shifted and are
now positioning Japan for a comeback.
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Figure 23: Japanese high-tech material company with a high market share ==+ 1/2

Aluminum nitride powder

LCD

Photosensitive column spacer

LCD

World top

Company (TSE code) Products Applications World share PBR x)
Nippon Steel (5401) High-alloy pipes Qil well 80% 037
ETFE (Fluoropolymer) Greenhouses, stadium 70%

TFT (glass) substrate LCD 30%
AGC (5201) - 0.66
Automotibe glass Auto 25%
Float glass Building, auto 15%
Ube Industries (4208) u—methyl—1,3—ber.|zenoxyol—5—properol (MDP) Perfume Mearly 100% 056
Puolycarbonate diol (PCD) Auto Over 50%
ADEKA (4401) Organic molybdenum-based lubricant additive Auto 100% 0.74
Toyobo (3101) Polarizer protection film (Polyster film) LCD 100% 078
Dicel (4202) Ac.etatz.a tow TobaFco 15% 069
Alicyclic epoxy compound Semiconductor World top
Kureha (4203) Polyvinylidene fluoride binder resin (PDVF) Lithium-ion battery 40% 0.56
Ultra-thin copper foil Semiconductor 90%
Exhaust gas purification catalyst Motorcycle 60%
Mitsui Kinzoku (5706) Hydrogen storage alloys Hybrid vehicle battery 50% 0.85
Cerium oxide abrasive for glass substrates LCD 40%
ITO target (Indium Tin Oxide) LCD 40%
Copper powder for multilayer ceramic capacitor (MLCC) Capacitor 35%
Nippon Shokubai (4114) |Super absorbent polymer (SAP) Diaper 20-25% 0.70
Protective film, release film LCD Over 50%
Optical transparent adhesive sheet LCD 50%
Mitsubishi Chemical HD |Ethylene-vinyl alcohol copolymer (EVOH) Food packaging, auto Cwver 402
(4188) Methyl methacrylate (MMA) LCD, auto, paint 40% 0.78
Electrolyte Lithium-ion battery (for auta) Cwer 30%
Base film of polarizing plate (optical polyvinyl alcohol [PVOH, PVA] film (LCD 30%
Carbon fiber Auto 15%
Kuralon rope, reinforcement of cement 100%% (exc.China)
PAST Elec parts, auto 100%
Kuraray (3405) Base film ?f polarizing plate (optical polyvinyl alcohol [PVA] film LCD . 80% 077
Ethylene-vinyl alcohol copolymer (EVOH) Food packaging, auto 65%
Palyvinyl alcohol{(PVA) Auto 40% (exc.China)
Thermoplastic elastomer Pen, auto 20%
Mitsui Chemicals (4183) Ultra compgct compound Ien.s made of resi.n Smartphone ISU%LLU: 084
Lens materials made from thiourethane resin Eyeglasses 45% ofthe entire eyeglass lens market
High purity aluminum Lithium-ion battery 80-90% (est.)
Sumitomo Chemical (4005) |Lithium-ion battery separator (for electric vehicles) Lithium-ion battery 30% 0.61
Polanzer LCD 24%
High-purity hydrogen bromide (HBr) Semiconductor 60%
Hexafluoro 1,3-Butagene (C4F6) Semiconductor 30%
Aluminum foil for aluminum electrolytic capacitors Capacitor 40%
Showa Denko (4004) - 0.73
Graphite electrode Steel product 30%
SiC epitaxial wafer Semiconductor 30%
Hard disk media Hard disk 25%
Toso (4042) Zirconia powder Denatl material World top 0.86
Organic pigment for color filter (green) LCD 85%
Organic pigment for color filker (blue) LCD 55%
DIC (4631) — — 0.88
Printing ink Printing 30%
PPS compound Auto 27%
Shikoku Chemicals (4099) | Organic solderability preservative Printed circuit board 50% 0.87
Diallyl Phthalate(DAP) resin Ink 100%
Osaka Soda (4046) Epichlorohydrin rubber Auto 50% 0.81
Silica gel Cosmetics 40%
Para-aramid fiber protective vest 50%
Teijin(3401) - 0.84
Carbon fiber Airplane, auto Around 1524
WV (wide-view) film LCD 100%
Fujifilm HD (4901) - 0.98
TAC(Tri-Acetyl Cellulose) film LCD 70%
ArF photoresist Semiconductor World top (259 est)
Top coat for ArF immersion Semiconductor
JSR (4185) Low temperature curable insulating filme Semiconductor 118

[ Featured products, Source: Weekly Diamond 21/09/2019, PBR as of 12/07/2020 by Bloomberg
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-tech material company with a high mark

E Company (TSE code) Products Applications World share PBR ix)
d:) Nippon Kodoshi(3891) |Aluminum electrolytic capacitor separator Capacitor 60% 0.73
E Aluminum nitride powder Semiconductor 0%
Tokuyama (4043) - — - 1.04
E Puolyerystalline silicon Semiconductor 30%
O Sumitomo Bakelite (4203) |Epoxy resin molding compounds for encapsulation Semiconductor 30-35% 0.79
(&
e Cupra fiber Clothing 100%
E Ultra-thin glass cloth (low-dielectric) Printed circuit board 50%
o Photosensitive dry film resist Printed circuit board 30%
3 Lithium-lon Battery Separator Lithium-ion battery Cwver 20%
Q Acrylonitrile Chemicals 14%
(1'4 Asahi Kasei (3407) - - - 0.87
© Hall sensor for sensing magnetic, electronic compass Smartphone
ﬁ Synthetic rubber for fuel-efficient tires Auto
3 Membrane process chlor-alkali electrolysis Chemicals World top
E Virus removal filter Medical
Leukocyte removal filter Medical
Stella Chemifa (4109) |High purity hydrogen fluoride Semiconductor 60-70% 0.98
KrF Photaresist Semiconductor 33%
Tokyo Ohka Kogyo (4186) |Photoresist solutions Semiconductor 27% 173
ArF photoresist Semiconductor 21%
Retardation film (VA mode) LCD =55 inch Almost100%2
NBR latex Cosmetics 90%
Zeon (4205) Binder for negative electrode Lithium-ion battery 60% 0.86
Hydrogenated acrylonitrile butadiene rubber (HNBR) Auto 53%
Acrylic rubber (ACM) Auto 30%
- - -
Ibiden (4062) Diesel particulate filter (DPF) Auto 55% 161
Package board (for PC CPU) PC 50%
Release film for multilayer ceramic capacitor (MLCC) Capacitor 60%
Carbon fiber Airplane, auto 40%
RO membrane Water Late 30%
Toray (3402) - - 0.76
Transparent ABS resin Consumer electronics, auto 35%
Polyphenylene sulfide (PPS) resin Auto Less than 30%
Separator Lithium-ion battery Less than 2024
Nitto Denko (69588) Polarizing plate LCD 21% 1.37
Sealant LCD Waorld top (Est. over 50%)
i 55,
Sekisui Chemical {4204) Cross-linked polyolefin foam Auto 40-50% 120
Interlayer film for laminated glass Auto 40%
Conductive fine particle LCD VWord top
High-purity Iridium compound Organic EL Display 90%
Iridium crucible for crystal growth Smartphone 70%
Furuya Metal (7526) Ruthenium target Hard disk 70% 3.06
Temperature sensor for semiconductor devices Semiconductor 50%
Die bonding material Semiconductor
Hitachi Chemical (4217) |Polishing material Semiconductor World top 227
negative electrode materials(for autos in Japan, US & Europe) Lithium-ion battery
Advanced photomask blank Semiconductor 60%
1 o,
Shin Etsu Chemical (4063) Pheromaone preparation Crop 50% 208
Semiconductor silicon Semiconductor 30%
Vinyl chloride resin Industrial materials such as pipes World top (Less than 10%)
KH Neochem (4189) Isononanoic acid Air-conditioner 50% 1.94
Atect (4241) Spacer tape Semiconductor 70% 3.33
Unlisted companies
Nikka Seiko Temporary adhesive for precision process Semiconductor 0% -
Polyplastics Liquid crystal polymer (LCP) Smartphone 37% -
icel's group compan olyacetal resin uto o
(Dicel's group pany) [Polyacetal (PON) Aut 20%
[ Featured products, Source: Weekly Diamond 21/09/2019, PBR as of 12/07/2020 by Bloomberg
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