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My team and | regularly publish our long-term investment themes to help investors understand how
changes in the world may create investment opportunities over time. One of our subthemes, Space Race,
sits within Productive Competition, reflecting our view that rivalry can drive innovation and create value for
consumers and the economy. Space is one area where such competition is on display. Private companies
and governments are developing numerous capabilities, with applications ranging from communications
and national security to artificial intelligence and manufacturing. Some of these applications are already in
use, others are on the near-term horizon, and still others remain years away. In this Sight|Lines, we explore
six areas of opportunity in the space economy.

THE TAKEAWAY: THE SPACE ECONOMY IS DEVELOPING RAPIDLY

The investment opportunities reach beyond getting into orbit to what businesses can do once they are
there. Falling launch costs help make more of these uses practical, but their development paths differ. In
summary:

¢ Building the space ecosystem: Launch vehicles, satellites, and ground infrastructure make these
applications possible, with reusable rockets lowering the cost of access, opening more opportunities like
servicing and mining.

e Connecting the world: Satellite networks are extending broadband access and beginning to connect to
ordinary smartphones, with useful applications for remote communities, aircraft, and ships.

e Seeing Earth more clearly: Satellites support weather forecasts, navigation, and observation, helping
businesses manage agriculture, transportation, and infrastructure more effectively.

* Protecting national security: Governments are investing in space-based communications, surveillance, and
missile tracking, creating demand for both space systems and the equipment supporting them.

e Alinfrastructure in orbit: Orbital data centers could ease some constraints on land, power, and water, but
cooling, communications, radiation, and cost are hurdles to overcome.

e Making things differently in space: While microgravity offers possibilities for things like manufacturing
pharmaceuticals and specialized materials, and new forms of travel may develop over time, it will take time to
get to commercial scale.


https://www.stifel.com/Newsletters/AdGraphics/InSight/Investment_Themes/Investment_Themes.pdf
https://omny.fm/shows/stifel-sightlines/doing-business-in-space-six-areas-of-the-new-economy
https://vimeo.com/1234098105

IN-DEPTH: FUELED BY PRODUCTIVE COMPETITION, THE SPACE ECONOMY IS DEVELOPING RAPIDLY
Our Space Race subtheme connects competition and innovation with practical uses on Earth and in orbit. The evidence ranges from
services already operating to concepts still being tested. Going deeper:
e Building the space ecosystem — Lower launch costs are opening opportunities across the space ecosystem:
o Costs to access low Earth orbit have fallen from over $50,000 per kilogram in the Space Shuttle era to under $3,000 today.
o Next-generation reusable heavy-lift rockets may expand payload capacity and lower costs even further.
 Connecting the world — Satellite networks are expanding how people and businesses are connected:
o Direct-to-device service is in early development, allowing ordinary smartphones to connect to satellites, with wider coverage,
speed, and capacity dependent on improvements in the satellite networks.
o Satellite broadband can serve rural areas, developing markets, aircraft, and ships where conventional infrastructure is
expensive or impractical.
Seeing Earth more clearly — Satellite data is helping us better understand and manage activity on Earth:
o The current practical uses of satellite data include maritime, aviation, and weather applications.
o Agriculture, insurance, and construction are among other industries that can benefit from space-enabled technologies, with
opportunities including better decision-making and cost efficiencies.
e Protecting national security — National security priorities are driving investment in related space systems:
o Military space systems already support communications, intelligence gathering, surveillance, and navigation, while the
proposed Golden Dome missile-defense system will rely on space-based sensors and communications.
o Infrastructure needs extend beyond space back to Earth, including the sensors, communications networks, and ground
equipment needed to operate these systems.
Al infrastructure in orbit — Orbital data centers may accelerate Al's growth even further:
0 Google reported that its Project Suncatcher prototype launched on October 1 and was operating as expected, with the
experiment testing how its Al processors handle radiation and thermal conditions.
0 While some orbits can provide near-continuous sunlight, cooling requires something like heat pipes or radiators, as there is
no airflow in space to carry away the heat.
e Making things differently in space — Space offers conditions that could enable new ways to manufacture and travel:
0 Microgravity changes how fluids move and crystals form, opening research and manufacturing possibilities in
pharmaceuticals, optical fiber, and other materials.
0 More innovative manufacturing and travel are possible over a 10-30-year horizon, including very fast intercontinental travel

and even space tourism.

WHAT WE THINK

Our long-term investment themes help us look beyond near-term market drivers to changes that can shape the economy — and
the markets — for years to come. The space economy brings several of our themes together, including Productive Competition,
the Fourth Industrial Revolution, and Securing Strategic Resources. We believe a useful approach is to focus on the problem each
technology solves, the evidence that it works, and whether a business can earn an attractive return from it. Communications and
observation services should be considered differently from experimental orbital data centers or more distant manufacturing and
travel concepts. Innovation often creates economic value over longer periods of time.
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The information contained herein has been prepared from sources believed to be reliable but is not guaranteed by us and is not a
complete summary or statement of all available data, nor is it considered an offer to buy or sell any securities referred to herein. Opinions
expressed are subject to change without notice and do not take into account the particular investment objectives, financial situation,

or needs of individual investors. There is no guarantee that the figures or opinions forecasted in this report will be realized or achieved.
Employees of Stifel, Nicolaus & Company, Incorporated or its affiliates may, at times, release written or oral commentary, technical
analysis, or trading strategies that differ from the opinions expressed within. Past performance is no guarantee of future results. Indices are
unmanaged, do not reflect fees or expenses, and you cannot invest directly in an index.

Asset allocation and diversification do not ensure a profit and may not protect against loss. There are special considerations associated
with international investing, including the risk of currency fluctuations and political and economic events. Investing in emerging markets
may involve greater risk and volatility than investing in more developed countries. Due to their narrow focus, sector-based investments
typically exhibit greater volatility. Small company stocks are typically more volatile and carry additional risks, since smaller companies
generally are not as well established as larger companies. Property values can fall due to environmental, economic, or other reasons, and
changes in interest rates can negatively impact the performance of real estate companies. When investing in bonds, it is important to
note that as interest rates rise, bond prices will fall. The Standard & Poor’s 500 Index is a capitalization-weighted index that is generally
considered representative of the U.S. large capitalization market. The Bloomberg software Index is a price-weighted index of software
companies located or doing significant business in the Silicon Valley. The Bloomberg 500 Financials Total Return Index tracks the financial
sector within Bloomberg 500 Universe. This index includes 87 constituent companies spanning various financial services sectors. The Dow
Jones Industrial Average (DJIA) is a price-weighted average of 30 significant stocks traded on the New York Stock Exchange (NYSE) and the
NASDAQ. The DJIA was invented by Charles Dow back in 1896. The MSCI EAFE Index (Europe, Australasia, and the Far East) is a free float-
adjusted market capitalization index that is designed to measure the equity market performance of developed markets, excluding the U.S.
and Canada. VIX is a trademarked ticker symbol for the Chicago Board Options Exchange Market Volatility Index, a popular measure of the
implied volatility of S&P 500 index options. The risk of loss in trading commodities and futures can be substantial. You should therefore
carefully consider whether such trading is suitable for you in light of your financial condition. The high degree of leverage that is often
obtainable in commodity trading can work against you as well as for you. The use of leverage can lead to large losses as well as gains.
Volatility is measured by calculating the standard deviation of the annualized returns over a given period of time. Core PCE is the PCE Price
Index excluding volatile food and energy prices, revealing underlying inflation trends.
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