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Innovation continues to propel us further at the frontier, from
renewables accessing deeper waters to harness more clean
energy to artificial intelligence in the digital realm exhibiting
greater understanding and capabilities. In this publication,
we outline five advancements that we found interesting this
quarter. Despite the macro-level uncertainty that tends to
occupy the news conversation, the pace of innovation is
accelerating and will ultimately translate into significant value
creation for the economy.

Largest floating wind farm harnesses offshore
wind potential in deeper water

The world’s largest floating wind farm produced its first power
output, providing more flexibility for energy generation in
deeper waters of over 900 feet! The farm was built by Equinor,
a Norwegian partially state-owned energy company. It is
located over 80 miles off the coast of Norway in the rough and
windy North Sea.

Oil companies generated USS$14 trillion in free cash flow last year?
In contrast, the US Inflation Reduction Act amounts to just
USS369 billion over 10 years. We expect fossil extraction compa-
nies to be early adopters of many new technologies as they

have the capital, institutional knowledge, and desire to generate
clean emissions.

Conclusion: The transition to carbon-free and less carbon-inten-
sive energy will take many forms, and floating wind farms represent
one way the world will move toward carbon-neutral generation

as the global power grid becomes increasingly complex.

Artificial intelligence (Al) continues to find

new use cases including creating images directly
from text

A neural network created by Al research lab OpenAl S can
generate new images from simple text captions, while combining
diverse input words in a reasonable manner. The Al was trained
with images and accompanying descriptions, and it goes beyond
single-object recognition as it appears to understand the relation-
ship between objects and actions. The model can extend images
beyond their original boundaries, make realistic edits, and create
new variations of the image in a requested artistic style.

Conclusion: Al continues to demonstrate novel creative capabili-
ties by leveraging the exponential growth of data to train
machine-learning models. Yes, the images are a bit silly, but in time
they may be used in surprising ways, such as in the medical field
for x-ray verification, facial or ocular recognition, or combined with
the latest Al-based chat to produce superior query results.

OpenAl Generated Images

Images Created from the Text “An Esteemed Otter in Medieval
Garb Performing Shakespeare Soliloquy, Digital Art”

Al seamlessly integrates incongruous text into an image accurately
matching the description.

Source: Open Al, DALL-E2».
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NASA sends rocket to the moon adding a new
player in the space economy

NASA's Artemis 1 mission launched an uncrewed capsule to fly
around the moon, representing the first crew-capable flight

by NASA in almost 50 years* The purpose of the program is to
return astronauts to the lunar surface by 2025, and eventually put
boots on Mars. The United States is revitalizing its space program
by adding capital and technology to the “space economy.”

Thus, we expect to see further investment in telecommunications,
meteorology, robotics, tourism, and even low-gravity materials
manufacturing. For decades, moving a payload to space was
prohibitively expensive—upwards of $27,000 per pound using

the space shuttle. The development of reusable rockets has
dropped the cost significantly,® with the SpaceX Falcon Heavy
estimated at around USS850 per pound, providing easier access
beyond the earth’s gravitational well.

Conclusion: Space travel remains a frontier: private companies
have been driving innovation, and we anticipate the emergence
of industries that capitalize on the reduced barriers to access
space and the lunar surface.

Accessible Alzheimer’s diagnosis and medication
trials brings us closer to better treatment
Alzheimer’s disease is the most common form of dementia,
affecting over 44 million people worldwide, and remains one of the
biggest unmet needs in medicine. Alzheimer’s has to date

been diagnosed through later-stage symptoms and confirmed
only through brain autopsy or other costly and invasive tests.

Now low-cost blood tests on the market, measuring tau and
amyloid beta proteins, can help doctors provide an earlier
diagnosis.®” Combined with a new generation of medications to
slow cognitive decline, patients can maintain their level of brain
function for a longer time. Research on a handful of medications
continues to work through clinical trials, but hurdles remain at
each step for safety and efficacy in preserving cognitive function.®

Endnotes

Conclusion: Treatment for Alzheimer’s remains one of the most
clinically unmet needs in medicine that has baffled scientists

for decades. However, the medical field’s progress with under-
standing the human genome advances it further toward providing
better solutions.

Collapse of cryptocurrency exchange illustrates
limited systemic risk to traditional financial system
The collapse of FTX, the second largest exchange of cryptocur-
rency, shows how the lack of regulatory guardrails for a new
technology can enable malfeasance on an unprecedented scale.
As the bankruptcy court works through the process of unwinding
the company, it is clear the technology, hailed as disruptive,

has so far had limited impact beyond cryptocurrency speculation.
The cryptocurrency asset class’s 72% drawdown from a high of
USS3 trillion has not demonstrated contagion risk to the traditional
banking system.?

Conclusion: Despite a significant devaluation of cryptocurrencies
and digital bank runs on various crypto exchanges, the limited
impact to the traditional financial system suggests the technology
has not been disruptive and decentralized finance applications
remain in a nascent stage.
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WHAT ARE THE RISKS?

All investments involve risks, including possible loss of principal. The value of investments can go down as well as up, and investors may
not get back the full amount invested. Stock prices fluctuate, sometimes rapidly and dramatically, due to factors affecting individual companies,
particular industries or sectors, or general market conditions. Investments in fast-growing industries like the technology sector (which histori-
cally has been volatile) could result in increased price fluctuation, especially over the short term, due to the rapid pace of product change and
development and changes in government regulation of companies emphasizing scientific or technological advancement or regulatory approv-
al for new drugs and medical instruments. Buying and using blockchain-enabled digital currency carries risks, including the loss of principal.
Speculative trading in bitcoins and other forms of cryptocurrencies, many of which have exhibited extreme price volatility, carries significant risk.
Among other risks, interactions with companies claiming to offer cryptocurrency payment platforms or other cryptocurrency-related products
and services may expose users to fraud. Blockchain technology is a new and relatively untested technology and may never be implemented

to a scale that provides identifiable benefits. Investing in cryptocurrencies and ICOs is highly speculative and an investor can lose the entire
amount of their investment. If a cryptocurrency is deemed a security, it may be deemed to violate federal securities laws. There may be a limited
or no secondary market for cryptocurrencies. The opinions are intended solely to provide insight into how securities are analyzed. The informa-
tion provided is not a recommendation or individual investment advice for any particular security, strategy, or investment product and is not an
indication of the trading intent of any Franklin Templeton managed portfolio. This is not a complete analysis of every material fact regarding any
industry, security or investment and should not be viewed as an investment recommendation. This is intended to provide insight into the portfolio
selection and research process. Factual statements are taken from sources considered reliable but have not been independently verified for
completeness or accuracy. These opinions may not be relied upon as investment advice or as an offer for any particular security. Any companies
and/or case studies referenced herein are used solely for illustrative purposes; any investment may or may not be currently held by any portfolio
advised by Franklin Templeton. The information provided is not a recommendation or individual investment advice for any particular security,
strategy, or investment product and is not an indication of the trading intent of any Franklin Templeton managed portfolio. Past performance
does not guarantee future results.
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IMPORTANT LEGAL INFORMATION

This material is intended to be of general interest only and should not be construed as individual investment advice or a recommendation or
solicitation to buy, sell or hold any security or to adopt any investment strategy. It does not constitute legal or tax advice. This material may not be
reproduced, distributed or published without prior written permission from Franklin Templeton.

The views expressed are those of the investment manager and the comments, opinions and analyses are rendered as of the publication date
and may change without notice. The underlying assumptions and these views are subject to change based on market and other conditions and
may differ from other portfolio managers or of the firm as a whole. The information provided in this material is not intended as a complete analysis
of every material fact regarding any country, region or market. There is no assurance that any prediction, projection or forecast on the economy,
stock market, bond market or the economic trends of the markets will be realized. The value of investments and the income from them can go
down as well as up and you may not get back the full amount that you invested. Past performance is not necessarily indicative nor a guarantee of
future performance. All investments involve risks, including possible loss of principal.

Any research and analysis contained in this material has been procured by Franklin Templeton for its own purposes and may be acted upon in
that connection and, as such, is provided to you incidentally. Data from third party sources may have been used in the preparation of this material
and Franklin Templeton (“FT”) has not independently verified, validated or audited such data. Although information has been obtained from
sources that Franklin Templeton believes to be reliable, no guarantee can be given as to its accuracy and such information may be incomplete
or condensed and may be subject to change at any time without notice. The mention of any individual securities should neither constitute nor
be construed as a recommendation to purchase, hold or sell any securities, and the information provided regarding such individual securities (if
any) is not a sufficient basis upon which to make an investment decision. FT accepts no liability whatsoever for any loss arising from use of this
information and reliance upon the comments, opinions and analyses in the material is at the sole discretion of the user.

Products, services and information may not be available in all jurisdictions and are offered outside the U.S. by other FT affiliates and/or their
distributors as local laws and regulation permits. Please consult your own financial professional or Franklin Templeton institutional contact for
further information on availability of products and services in your jurisdiction.

Issued in the U.S. by Franklin Distributors, LLC, One Franklin Parkway, San Mateo, California 94403-1906, (800) DIAL BEN/342-5236, franklintempleton.com - Franklin Distributors, LLC, member
FINRA/SIPC, is the principal distributor of Franklin Templeton U.S. registered products, which are not FDIC insured; may lose value; and are not bank guaranteed and are available only in jurisdictions
where an offer or solicitation of such products is permitted under applicable laws and regulation.

Canada: Issued by Franklin Templeton Investments Corp., 200 King Street West, Suite 1500 Toronto, ON, M5H3T4, Fax: (416) 364-1163, (800) 387-0830, www.franklintempleton.ca.

Offshore Americas: In the U.S., this publication is made available only to financial intermediaries by Franklin Distributors, LLC, member FINRA/SIPC, 100 Fountain Parkway, St. Petersburg, Florida
33716. Tel: (800) 239-3894 (USA Toll-Free), (877) 389-0076 (Canada Toll-Free), and Fax: (727) 299-8736. Investments are not FDIC insured; may lose value; and are not bank guaranteed. Distribution
outside the U.S. may be made by Franklin Templeton International Services, S.ar.l. (FTIS) or other sub-distributors, intermediaries, dealers or professional investors that have been engaged by

do so.

Issued in Europe by: Franklin Templeton International Services S.a r.l. - Supervised by the Commission de Surveillance du Secteur Financier - 8A, rue Albert Borschette, L-1246 Luxembourg. Tel:
+352-46 66 67-1 Fax: +352-46 66 76. Poland: Issued by Templeton Asset Management (Poland) TFI S.A; Rondo ONZ 1; 00-124 Warsaw. South Africa: Issued by Franklin Templeton Investments SA
(PTY) Ltd, which is an authorised Financial Services Provider. Tel: +27 (21) 8317400 Fax: +27 (21) 8317422. Switzerland: Issued by Franklin Templeton Switzerland Ltd, Stockerstrasse 38, CH-8002
Zurich. United Arab Emirates: Issued by Franklin Templeton Investments (ME) Limited, authorized and regulated by the Dubai Financial Services Authority. Dubai office: Franklin Templeton, The
Gate, East Wing, Level 2, Dubai International Financial Centre, P.O. Box 506613, Dubai, U.A.E. Tel: +9714-4284100 Fax: +9714-4284140. UK: Issued by Franklin Templeton Investment Management
Limited (FTIML), registered office: Cannon Place, 78 Cannon Street, London ECAN 6HL. Tel: +44 (0)20 7073 8500. Authorized and regulated in the United Kingdom by the Financial Conduct Authority.

Australia: Issued by Franklin Templeton Australia Limited (ABN 76 004 835 849) (Australian Financial Services License Holder No. 240827), Level 47,120 Collins Street, Mellbourne, Victoria 3000.
Hong Kong: Issued by Franklin Templeton Investments (Asia) Limited, 17/F, Chater House, 8 Connaught Road Central, Hong Kong. Japan: Issued by Franklin Templeton Investments Japan Limited.
Korea: Issued by Franklin Templeton Investment Trust Management Co,, Ltd., 3rd fl, CCMM Building, 12 Youido-Dong, Youngdungpo-Gu, Seoul, Korea 150-968. Malaysia: Issued by Franklin
Templeton Asset Management (Malaysia) Sdn. Bhd. & Franklin Templeton GSC Asset Management Sdn. Bhd. This document has not been reviewed by Securities Commission Malaysia. Singapore:
Issued by Templeton Asset Management Ltd. Registration No. (UEN) 199205211E, 7 Temasek Boulevard, #38-03 Suntec Tower One, 038987, Singapore.

Please visit www.franklinresources.com to be directed to your local Franklin Templeton website.
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