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Battle of Semiconductors: How China’s Push for Self-
sufficiency is Reshaping Global Semiconductor Supply Chain

EXECUTIVE SUMMARY

e The world is in the grip of semiconductor (also called chip) shortages because demand far outstrips
supply. Global chip demand has increased eightfold every year for the past decade, and total annual
demand worldwide now exceeds US$500 billion?. Shortages are mainly caused by the following factors:

— The COVID-19 pandemic notably lifts demand for semiconductors, which have become an integral
part of our daily lives, because people snapped up game consoles, laptops, TVs, to get through
lockdowns and a host of communication devices to keep contacts with friends and family members
as well as colleagues and clients, as many of them have to stay or work at home;

— Business model shifting in the semiconductor industry to contract production to third parties has
also created a supply bottleneck at outsourced chip factories (commonly known as foundries); and

- U.S. sanctions have caused panic stockpiling by semiconductor companies around the world not just
those vulnerable to the move on fears of not having enough parts. Such stockpiling activities only
make the situation worse.

e End of shortages are not yet in sights, as delivery times (the time interval between a semiconductor is
ordered and it is delivered) for chips lengthened in December 2021 for the second month in a row,
increasing six days over November to about 25.8 weeks?. A more muted increase in October had spurred
speculation that chip supply constraints were improving.

o Semiconductors are the lifeblood of many industries. They rank the world’s fourth-most traded products,
counting both imports and exports, only after crude oil, refined oil and cars. Widespread semiconductor
shortages are crippling players in diverse applications, shutting down many automobile production lines
in many parts of the globe mostly temporarily and restraining output of consumer electronics. According
to executives of several industry bellwethers, including Intel (INTC US), it could take several years to fully
resolve this issue 3 though ongoing incremental improvements in semiconductor supply are expected.

e Semiconductors are highly complex products in terms of design and manufacturing. The industry needs
enormous investments, a sophisticated global supply chain, and a research infrastructure integrated by
specialized companies and technology-intensive institutions across the globe. Chip manufacturing
involves very advanced processes and hundreds of companies with expertise in various crafts, and no
country could do it all independently. Although Chinese technology giants, including Alibaba (BABA US,
9988.HK) and Baidu (BIDU US, 9888.HK) have been able to design their own chips in recent years, China is
trying to bring home leading-edge chip design and manufacturing as well as other highest value-added
technologies.

1 The U.S. Information Technology Office
2 Bloomberg citing Susquehanna Financial Group, 4 January 2022
3 Intel Corporation
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IMPORTANT DISCLOSURES

Cedrus Investments Ltd. (“Cedrus”) does and seeks to do business with companies covered in research reports
distributed by Cedrus. Investors should consider this report as only a single factor in making their investment decision.

For additional information, please send an e-mail to information@cedrusinvestments.com

For private circulation only. This report is prepared by Cedrus and is for informational purposes only and is not intended to be, nor should it be construed
to be, an advertisement or an offer or a solicitation of an offer to buy or sell any securities. The information herein, or upon which opinions have been
based, has been obtained from sources believed to be reliable, but no representations, express or implied, or guarantees, can be made as to their
accuracy, timeliness or completeness. The information and opinions in this report are current as of the date of the report. We do not endeavor to
update any changes to the information and opinions in this report. Unless otherwise stated, all views expressed herein (including estimates or forecasts)
are solely those of our research department and subject to change without notice.

The information provided in this research report is not provided to and may not be used by any person or entity in any jurisdiction where the provision
or use thereof would be contrary to applicable laws, rules or regulations of any governmental authority or regulatory or self-regulatory organization
or clearing organization or where Cedrus is not authorized to provide such information.

This report does not take into account the specific investment objectives, financial situation, and the particular needs of any specific company that
may receive it. Before acting on any information in this report, readers should consider whether it is suitable for their own particular circumstances
and obtain professional advice related to their own investment needs and objectives. The value of securities mentioned in this report and income from
them may go up or down, and investors may realize losses on any investments. Past performance is not a guide to future performance. Future terms
are not guaranteed, and a loss of original capital may occur.

Neither the analysts responsible for this report nor any related household members are officers, directors, or advisory board members of any covered
company. No one at a covered company is on the Board of Directors of Cedrus or its affiliates. The compensation for the analysts who prepare reports
is determined exclusively by senior management. Analyst compensation is not based on investment banking revenues; however, compensation may
relate to the revenues of Cedrus as a whole, of which investment banking, sales and trading are a part.

Cedrus does engage in investment banking. Cedrus does trade securities on a principal basis; however, Cedrus’ research analysts are prohibited from
owning securities they cover through Research Reports.
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