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Japan’s drive to embrace hydrogen as an alternative energy source is an opportunity to identify
hidden value in firms that are willing to tackle and resolve social issues.

By Shigeru Aoyagi, Japan Value Chief Portfolio Manager

Opportunities presented by firms with technologies to reduce GHG

Gone are the days when all a company had to do was increase profits for its share price to rise. Social responsibility
has become a key factor in the investment world and firms now need to link returns and growth to social issues to
boost their shares. The growing importance of social responsibility presents an excellent opportunity for firms
willing to tackle and resolve social issues.

Reducing greenhouse gasses (GHG) is one such theme, and hydrogen has drawn a significant amount of attention
as a clean alternative to carbon-emitting fossil fuels. GHG reduction also represents a large market that can benefit a
variety of firms. Many Japanese companies possess the technologies necessary to reduce GHG and utilise hydrogen.
However, the technologies are either still intangible and yet to be represented in data or they are only in their
experimental stages, and any profit firms derive from such technologies have yet to be expressed as concrete
financial information.

An example of a Japanese firm with cutting edge hydrogen-related technology is Kawasaki Heavy Industries. The
company might be better known to the public as a manufacturer of industrial equipment ranging from motorcycles
to ships. But after playing a role in helping Japan become an industrial powerhouse in the 20" century, Kawasaki
Heavy has its sights set firmly on the 21* century with its emphasis on hydrogen.

Kawasaki Heavy is the only company in the world to possess core technologies related to every stage of the
hydrogen supply chain. The company is capable of producing, storing and transporting the notoriously volatile fuel
and then using it to generate power. The company has technology few others can replicate; for example, earlier in
2021 it unveiled the world’s first tanker capable of shipping liquid hydrogen. The firm is aiming for net sales of JPY
500 billion (USD 4.5 billion) in its hydrogen segment by 2040.

Japan'’s carbon neutrality goal puts hydrogen in focus

The primary reason hydrogen is in the spotlight in Japan is the government’s ambitious goal for the country to
achieve carbon neutrality by 2050. Hydrogen is expected to play a key role as Japan tries to reshuffle its energy mix
and reduce its reliance on fossil fuels, especially when nuclear power is no longer a viable alternative.

As Chart 1 shows, the government’s interim goal is to achieve a 46% GHG reduction by 2030 relative to 2013 levels.
Japan emitted 1.4 billion tons of GHG in 2013 and only managed to reduce emissions to 1.21 billion tons by 2019.
The country therefore has to drastically step up its efforts if it wants to reach its interim goal.

Reference to individual stocks is for illustration purpose only and does not guarantee their continued inclusion in the strategy’s portfolio, nor constitute a recommendation to buy or sell.
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Chart 1: Japan’s roadmap towards carbon neutrality
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Chart 2 highlights the two measures Japan will employ to reduce GHG: energy conservation and the introduction of
alternatives to fossil fuels. Energy conservation plays a critical role in the power sector’s effort to cut its carbon
emissions, and power utility companies have significantly raised public awareness towards the issue. That said, the
power sector only accounts for 36% of Japan’s CO2 emissions. To tackle the remaining 64%, the adoption of

alternatives to fossil fuel becomes imperative.

Chart 2: Measures to reduce GHG
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Nuclear power is of course one such alternative. However, the government will likely run into opposition if it tries to
expand its usage as the 2011 accident at a nuclear power plant in Fukushima caused by a devasting earthquake and
tsunami remains fresh in public memory. With few other options available—and this is a key point to remember—

Japan is trying to embrace hydrogen to meet its energy needs.

Hydrogen can be produced from natural gas and coal. It can also be extracted from water through electrolysis,
which is the process of using electricity to split H20 into hydrogen and oxygen. The former produces CO2, which is
sequestered in a process called carbon capture and storage (CCS) while hydrogen is extracted for usage. The latter
uses enormous amounts of CO2-free electricity generated from renewable energy sources, mostly solar. Since Japan
does not possess the required natural resources nor have the space to build large-scale solar farms for electrolysis, it
will have to acquire hydrogen from Australia and the Middle East, which have abundant natural resources, land and

sunlight for solar farming.
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Ammonia: Cheaper alternative to hydrogen

Shipping hydrogen produced in Australia and the Middle East to Japan currently presents a big technological
challenge as it has to be turned from gas into liquid by cooling it to minus 253 degrees Celsius before it can be
transported. This is why ammonia is currently in the spotlight as the chemical, which is produced by combining
hydrogen with nitrogen, can serve as a hydrogen carrier. Roughly 18% of ammonia’s weight consists of hydrogen,
which can be extracted from ammonia with relative ease. Compared to hydrogen, ammonia liquefies at a more
manageable minus 33 degrees Celsius and is therefore much easier to store and transport. Ammonia is also a very
widely used chemical (Chart 3) with the storage and transportation infrastructure already in place. We therefore
believe that ammonia will be used extensively as an alternative to hydrogen until the technology and infrastructure
for the effective transportation of hydrogen is developed.

Chart 3: How ammonia is used around the world (as at 2012)
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The key to hydrogen becoming a mainstream energy source depends on whether the associated costs can be
brought down. Currently, the cost of generating electricity with hydrogen is more than four times that of
generating it with ammonia (Chart 4). This high cost is likely to be reduced through various efforts, but the Japanese
public may have to initially shoulder some of the burden through higher taxes and utility bills.

Chart 4: Cost of generating power by hydrogen and ammonia compared
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Conclusion

The changes currently taking place in Japanese society, notably the move to develop hydrogen amid the country’s
ambitious bid to decarbonise, have opened the door for companies with the knowledge and technology to tackle
and solve social issues. The drive towards adopting hydrogen has only just started, meaning there are many
companies with technologies and ideas that are yet to be discovered by the market. Our aim is to actively identify
such firms before their strengths and expertise are reflected in their share prices.

Important Information: This document is prepared by Nikko Asset Management Co., Ltd. and/or its affiliates (Nikko AM) and is for distribution
only under such circumstances as may be permitted by applicable laws. This document does not constitute personal investment advice or a
personal recommendation and it does not consider in any way the objectives, financial situation or needs of any recipients. All recipients are
recommended to consult with their independent tax, financial and legal advisers prior to any investment.

This document is for information purposes only and is not intended to be an offer, or a solicitation of an offer, to buy or sell any investments or
participate in any trading strategy. Moreover, the information in this document will not affect Nikko AM'’s investment strategy in any way. The
information and opinions in this document have been derived from or reached from sources believed in good faith to be reliable but have not
been independently verified. Nikko AM makes no guarantee, representation or warranty, express or implied, and accepts no responsibility or
liability for the accuracy or completeness of this document. No reliance should be placed on any assumptions, forecasts, projections, estimates or
prospects contained within this document. This document should not be regarded by recipients as a substitute for the exercise of their own
judgment. Opinions stated in this document may change without notice.

In any investment, past performance is neither an indication nor guarantee of future performance and a loss of capital may occur. Estimates of
future performance are based on assumptions that may not be realised. Investors should be able to withstand the loss of any principal investment.
The mention of individual securities, sectors, regions or countries within this document does not imply a recommendation to buy or sell.

Nikko AM accepts no liability whatsoever for any loss or damage of any kind arising out of the use of all or any part of this document, provided that
nothing herein excludes or restricts any liability of Nikko AM under applicable regulatory rules or requirements.

All information contained in this document is solely for the attention and use of the intended recipients. Any use beyond that intended by Nikko
AM is strictly prohibited.

Japan: The information contained in this document pertaining specifically to the investment products is not directed at persons in Japan nor is it
intended for distribution to persons in Japan. Registration Number: Director of the Kanto Local Finance Bureau (Financial Instruments firms) No.
368 Member Associations: The Investment Trusts Association, Japan/Japan Investment Advisers Association.

United Kingdom and rest of Europe: This document is communicated by Nikko Asset Management Europe Ltd, which is authorised and regulated
in the United Kingdom by the Financial Conduct Authority (the FCA) (FRN 122084). This document constitutes a financial promotion for the
purposes of the Financial Services and Markets Act 2000 (as amended) (FSMA) and the rules of the FCA in the United Kingdom, and is directed at
professional clients as defined in the FCA Handbook of Rules and Guidance.

United States: This document may not be duplicated, quoted, discussed or otherwise shared without prior consent. Any offering or distribution
of a Fund in the United States may only be conducted via a licensed and registered broker-dealer or a duly qualified entity. Nikko Asset
Management Americas, Inc. is a United States Registered Investment Adviser.

Singapore: This document is for information to institutional investors as defined in the Securities and Futures Act (Chapter 289), and intermediaries
only. Nikko Asset Management Asia Limited (Co. Reg. No. 198202562H) is regulated by the Monetary Authority of Singapore.

Hong Kong: This document is for information to professional investors as defined in the Securities and Futures Ordinance, and intermediaries only.
The contents of this document have not been reviewed by the Securities and Futures Commission or any regulatory authority in Hong Kong. Nikko
Asset Management Hong Kong Limited is a licensed corporation in Hong Kong.

New Zealand: This document is issued in New Zealand by Nikko Asset Management New Zealand Limited (Company No. 606057, FSP22562). It is
for the use of wholesale clients, researchers, licensed financial advisers and their authorised representatives only.

Kingdom of Bahrain: The document has not been approved by the Central Bank of Bahrain which takes no responsibility for its contents. No offer
to the public to purchase the Strategy will be made in the Kingdom of Bahrain and this document is intended to be read by the addressee only
and must not be passed to, issued to, or shown to the public generally.

Kuwait: This document is not for general circulation to the public in Kuwait. The Strategy has not been licensed for offering in Kuwait by the Kuwaiti

Capital Markets Authority or any other relevant Kuwaiti government agency. The offering of the Strategy in Kuwait on the basis a private placement
or public offering is, therefore, restricted in accordance with Decree Law No. 7 of 2010 and the bylaws thereto (as amended). No private or public

For sophisticated investors only * en.nikkoam.com 4



nikko

Japan Value InSIghts Nikko Asset Management

offering of the Strategy is being made in Kuwait, and no agreement relating to the sale of the Strategy will be concluded in Kuwait. No marketing
or solicitation or inducement activities are being used to offer or market the Strategy in Kuwait.

Kingdom of Saudi Arabia: This document is communicated by Nikko Asset Management Europe Ltd (Nikko AME), which is authorised and
regulated by the Financial Services and Markets Act 2000 (as amended) (FSMA) and the rules of the Financial Conduct Authority (the FCA) in the
United Kingdom (the FCA Rules). This document should not be reproduced, redistributed, or sent directly or indirectly to any other party or
published in full or in part for any purpose whatsoever without a prior written permission from Nikko AME.

This document does not constitute investment advice or a personal recommendation and does not consider in any way the suitability or
appropriateness of the subject matter for the individual circumstances of any recipient. In providing a person with this document, Nikko AME is
not treating that person as a client for the purposes of the FCA Rules other than those relating to financial promotion and that person will not
therefore benefit from any protections that would be available to such clients.

Nikko AME and its associates and/or its or their officers, directors or employees may have or have had positions or material interests, may at any
time make purchases and/or sales as principal or agent, may provide or have provided corporate finance services to issuers or may provide or have
provided significant advice or investment services in any investments referred to in this document or in related investments. Relevant confidential
information, if any, known within any company in the Nikko AM group or Sumitomo Mitsui Trust Holdings group and not available to Nikko AME
because of regulations or internal procedure is not reflected in this document. The investments mentioned in this document may not be eligible
for sale in some states or countries, and they may not be suitable for all types of investors.

Oman: The information contained in this document nether constitutes a public offer of securities in the Sultanate of Oman as contemplated by
the Commercial companies law of Oman (Royal decree 4/74) or the Capital Markets Law of Oman (Royal Decree80/98, nor does it constitute an
offer to sell, or the solicitation of any offer to buy non-Omani securities in the Sultanate of Oman as contemplated by Article 139 of the Executive
Regulations to the Capital Market law (issued by Decision No. 1/2009). This document is not intended to lead to the conclusion of any contract of
whatsoever nature within the territory of the Sultanate of Oman.

Qatar (excluding QFC): The Strategies are only being offered to a limited number of investors who are willing and able to conduct an independent
investigation of the risks involved in an investment in such Strategies. The document does not constitute an offer to the public and should not be
reproduced, redistributed, or sent directly or indirectly to any other party or published in full or in part for any purpose whatsoever without a prior
written permission from Nikko Asset Management Europe Ltd (Nikko AME). No transaction will be concluded in your jurisdiction and any inquiries
regarding the Strategies should be made to Nikko AME.

United Arab Emirates (excluding DIFC): This document and the information contained herein, do not constitute, and is not intended to constitute,
a public offer of securities in the United Arab Emirates and accordingly should not be construed as such. The Strategy is only being offered to a
limited number of investors in the UAE who are (a) willing and able to conduct an independent investigation of the risks involved in an investment
in such Strategy, and (b) upon their specific request.

The Strategy has not been approved by or licensed or registered with the UAE Central Bank, the Securities and Commodities Authority or any other
relevant licensing authorities or governmental agencies in the UAE. This document is for the use of the named addressee only and should not be
given or shown to any other person (other than employees, agents or consultants in connection with the addressee's consideration thereof).

No transaction will be concluded in the UAE and any inquiries regarding the Strategy should be made to Nikko Asset Management Europe Ltd.

Republic of Korea: This document is being provided for general information purposes only, and shall not, and under no circumstances is, to be
construed as, an offering of financial investment products or services. Nikko AM is not making any representation with respect to the eligibility of
any person to acquire any financial investment product or service. The offering and sale of any financial investment product is subject to the
applicable regulations of the Republic of Korea. Any interests in a fund or collective investment scheme shall be sold after such fund is registered
under the private placement registration regime in accordance with the applicable regulations of the Republic of Korea, and the offering of such
registered fund shall be conducted only through a locally licensed distributor.
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